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FIELD OF THE INVENTION

This invention relates to methods and systems used for therapeutic, prophylactic
25 and diagnostic purposes in the management of a disease. More specifically, this
invention relates to methods and systems used for therapeutic, prophylactic and

diagnostic purposes in the management of Alzheimer’s disease (AD).

BACKGROUND OF THE INVENTION

Alzheimer's disease (AD) is the most common form of both senile and presenile

30 dementia in the world and is recognized clinically as relentlessly progressive loss of
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Sporadic AD accounts for more than 95% of the known AD cases. Its etiology,
however, remains obscure. An accepted view is that sporadic AD results from the
interplay between an individual's genetic factors and the environment, leading to the

25  deposition of AB, neurodegeneration, and dementia. Despite this emerging perspective,
insufficient effort has been made in identifying factors responsible for AP accumulation in

the brain.

The etiology of Alzheimer's disease is unknown. Evidence for a genetic
contribution comes from several important observations such as the familial incidence,
30 pedigree analysis, monozygotic and dizygotic twin studies, and the association of the
disease with Down's syndrome (for review see Baraitser, 1990, The Genetics of
Neurological Disorders, 2nd edition, pp. 85-88, which is incorporated herein by
reference). Nevertheless, this evidence is far from definitive, and it is clear that other
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Al zheiner's Disease is a neurodegenerative di sease characterized by a
progressive decline of cognitive functions, including | oss of declarative
and proceworoaliossesrory, decreased |earning ability, reduc@dTdatesmosison span,
and severe inmpairnment in thinking 5 ability, judgment, and deci sion making.
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61: 587- 596, 193%,_ 20 al |l of. whi %& are incorporated herein by reference. The
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of paired-helical filaments (PHF) (Ray et al., M Md Today 4:151-157,
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1079, 1998; Selkoe, D.J., Cold Spring Harb Symp Quant Biol 61:587-596, 1996,
20 all of which are incorporated herein by reference. The major component of the
core is a peptide of 39 to 42 amino acids called the amyloid B protein, or Ap.
Although the AP protein is produced by the intracellular processing of its
precursor, APP, the amyloid deposits forming the core of the plaques are
extracellular, Studies have shown that the longer form of AP (AB42) is much

25 more amyloidogenic than the shorter forms (Ap40 or AB39).

e neurofibrillary tangles that are composed of paired-helical filaments (PHF) (Ray et

al., Mol Med Today 4:151-157, 1998; Brion, Acta Neurol Belg 98:165-174, 1998,

both of which are incorporated herein by reference). Biochemical analyses

revealed that the main component of PHF is a hyper-phosphorylated form of the

30 microtubule-associated protein t. These tangles are intracellular structures, found
in the cell body of dying neurons, as well as some dystrophic neurites in the halo

surrounding neuritic plaques.
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bot h of I ncor por erein by reference), and the activity of
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argunent in favor of the anyloid hypothesis. 25 The first of the 3 FAD
genes codes f oBetdtie andmptesular siodies afxprneTemilisk forms Bf AD (Féddrhave recently

271:18295- 18298, 1996, ich is incor . hargl I ef.64. :

Vit at Fans P cop gt tyletrd Beai il RS Phile Refr IS5 1
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reference). The presenilins contain 8 transnenbrane domai ngq %déﬁeveral
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the piésenilin genes are nore comon than in the APP__ 4 WO 03/ 105658

PCT/ | LO3/ G@B@8AP deposition. There are 3 FAD genes known so far (Hardy et al., Science
282:1075-1079, 1998; Ray et al., Mol Med Today 4:151-157, 1998, both of which are
incorporated herein by reference), and the activity of all of them results in increased AR

deposition, a very compelling argument in favor of the amyloid hypothesis.

25 The first of the 3 FAD genes codes for the AP precursor, APP (Selkoe, J Biol
Chem 271:18295-18298, 1996, which is incorporated herein by reference). Mutations in
the APP gene are very rare, but all of them cause AD with 100% penetrance and result in
elevated production of either total AP or AB42, both in vitro (transfected cells) and in vivo
(transgenic animals). The other two FAD genes code for presenilin 1 and 2 (PS1, PS2)

30 (Hardy, Trends Neurosci 20:154-159, 1997, which is incorporated herein by reference).

| The presenilins contain 8 transmembrane domains and several lines of evidence suggest
that they are involved in intracellular protein trafficking, although their exact function is
still unknown. Mutations in the presenilin genes are more common than in the APP
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genes, and all of them also cause FAD with 100% penetrance. In addition, in
vitro and in vivo studies have denonstrated that PS1 and PS2 nutations
shift APPvowBabiwshs sm resulting in elevated AJ342 producPCenLoFososa recent
review on the genetics of AD, see Li ppa J Mol Med 4:529-536, 1999, which
is incorporated herein by refer
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The diagnosis of Alzheimer's disease during life is more difficult than at autopsy

since the diagnosis depends upon inexact clinical observations. In the early and middle

25 stages of the disease, the diagnosis is based on clinical judgment of the attending
physician. In the late stages, where the symptoms are more recognizable, clinical
diagnosis is more straightforward. But, in any case, before an unequivocal diagnosis can

be made, other diseases, with partially overlapping symptoms, must be ruled out. Usually

a patient must be evaluated on a number of occasions to document the deterioration in

30 intellectual ability and other signs and symptoms. The necessity for repeated evaluation is
costly, generates anxiety, and can be frustrating fo patients and their families.
Furthermore, the development of an appropriate therapeutic strategy is hampered by the
difficulties of rapid diagnosis, particularly in the early stages where early intervention
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grom h factors are usually t | arge to cross the bl 9od-brajn.barrjer
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par enchy mampaimeent Ream, ¢tehgBht ded hiZs, %%Vﬁmb%‘r%%&m ORI BISEPRIdT o

cer ebr al %Qﬁiﬂﬂfr@ r@n@é’&‘?t helial cell displays sone peculiar 30 norphol ogic
characteristics that fformthe anatom c basis of the blood-brain barrier. It

di ffens from tRe RefiPhai@be GaRE lokrd RASO! hisldial thaskpulit /bR miduigido al |
non- sites) in a nunber of ways: 6 ) ) .
during prenatal development and also play an important role in cell survival, repair, and
regeneration during adult life. Because of their significance in cell maintenance and
repair, these factors have attracted attention as potential treatments in Alzheimer’s
disease, stroke, spinal cord injury, and other neurodegenerative conditions. However,
25  nerve ‘growth factors are usually too large to cross the blood-brain barrier (BBB), a

protective shield that restricts passage of molecules to the brain.

The BBB is functionally situated at the brain capillaries endothelium layer and
covers a surface area of 12 m2/g of brain parenchyma. The total length of this capillary
network is 650 km. The cerebral capillary endothelial cell displays some peculiar

30 morphologic characteristics that form the anatomic basis of the blood-brain bartier. It
differs from the peripheral capillary endothelial cell (referring to all non-CNS sites) in a

number of ways:



WO 03/ 105658 PCT/ 1 L03/ 00508 First, the CNS endothelial cell layer is not
fenestrated. Cells are joined by tight junctions conposed of 6 to 8

pent al aniwaro3goyegt ures. They actively block protein novecEaLes/ 00508
hydrophilic transfer and even ionic diffusion. Thus, there is very little
novenent of conpounds between endothelial cells fromthe blood tqg the 5
CNS. Second, Bind, the GNhendugteliplooeil Hayep s nqsenestrateyp Cellafty jeipefbenghtal cel |,

transcel  ul ar . novenent of c It - i ff ani sm of
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endot hel i al cembv@inase e philicttraasiecedd evear iohicpdiffhsivn.c Thas, berg s af1yow ng

diffusion of spall |ipophilic congounds. 10, I.n..addition hi te,
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mol ecukes, |ikenignsulin, transferrin, glucose, purines and am no acids.
These transport systens are highly selective and asymmetric. Third, the

CNS endot hel§ abe{?ﬁh,' arfll BPdAUSstdo MR pdipaathl Vilthkatotiallial tal, entobiluthmal
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15 mechani sm byoverpendi oty neakicales cthrpvele dbe é@ntsée‘éﬁ%é_gecpﬁés‘ﬁe a%ourt h,
the cerebral eg{? otcgtgLiF & oG8ty BRIV AhY c&%ﬁ‘fa?bz%%ﬁ(ﬁ difdlofhERdl Chiefoss@ish 4 hese
STV ved T h A Fifth
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more than 95 percent of its surface, therefore interposing between capillaries and

20 cerebral neuropil.

By virtue of this selective barrier, the CNS can preferentially regulate the
extracellular concentration of certain solutes, growth factors and neurotransmitters, keep
certain molecules in the CNS and isolate itself from some others, and further isolate itself
from sudden systemic homeostatic changes. It is therefore an integral component of the

25  mechanisms involved in the tight regulation of the extra-cellular homeostasis necessary to
the normal CNS function. This relatively impermeable barrier has some drawbacks,

however, when considering the therapeutic delivery of a molecule to the CNS.

The delivery of therapeutic molecules across the BBB has proven to be a major

obstacle in treating various brain disorders. The normal blood-brain barrier prevents

30 passage of ionized water-soluble compounds with a molecular weight greater than 180
Daltons. Therefore, the BBB is a major impediment to the treatment of CNS diseases as

many drugs are unable to reach this organ at therapeutic concentrations. More than 98%
7



WO 03/105658 PCT/1L03/00508 of the CNS-targeted drugs do not cross the
BBB. Exanpl e of such disorders are: primary brain tunors, netastatic brain
tunors, ABDpoadaiess i on, ALS, head injury, Huntington's di PExge)3/aomist i pl e
sclerosis (M), depression, Cerebral Pal sy, schi zophr enia, epil epsy,

stress and anxiety. Many new neur ot he g re. bei ng di scovered,
but becaudhesCyp-1areptad léﬂ’(gﬁ dg BPttCé?ﬁséhes]%ggt gi%fo% %r‘g TdeEs ¢ aa’ﬁfr 0ss t he
BBB, t hesg,iaaembs, %&astdneeérﬁﬁ%mug A%Joiad%ug,sjmsl hea@nih, J?ﬁqqum gwohkective
if strategies for brain delivery are  devel oped in paral] Apart from

nol ecul ar mwarmulépl@ Scﬂﬁwﬁ)éﬁ“ﬁ%a@ﬂpﬁsﬁwnﬂge&eﬁ@l BBlsy.aprizepkiewia, eRileaRs por t
mechani s gghaéﬂ&ureﬁle éﬁ%lﬁ%ﬁ&#&%ﬁ@% oRGED Bt 6éa§us§BB i's
oncen ratlon a

their 1 di ent - e CNS and t he cerebral
ci rculsat iana laddif isoitabld pirategies fmn@ugaieﬁlmg'ymss rth¢ BBE thpssargentsearof

neur ot oxi.c ou such. 2s P; A (o] he CNS
into the E@@?"gﬁf élﬂl éiﬁlfgﬁt‘iv%nonl%ﬁg@éne %%GSP%$% Stra% 1esatnrdb}3§12g?ﬁé)’e ertrBef ore
not net abddvelopell mnrrallenoved from the body to the extent desired, and
therefore continue to have undesired effects in the CNS. 15 US Pat ent
5,752,515 to Japas ot rﬁd)lecula/r/njnaﬂimétsrsj fig=0 ppcabitity érte BREY andf ectdrce,

descrl bes apparatus for inma ui ded ul.trasound deliver f unds
t hrough tH&SPEt Bi5ehEsSH2 By id g Tmippnt of HlaY angpeyt P‘E&égtﬂg %ﬁgn?ﬁle}rn t he

brai m4 o gfk&ftativh gtabfent | SEWES thedOS @hd filewbdBrabéirduldibn.| ocation a change
detectabl e by imaging. At least a portion of the brain in the vicinity of

the sel ected | ggatib@iyl thel ABERHAiIngSBBR  inkibAs BRGERT! @fﬁ@ﬁﬁ@a@@@ng&nugmgl ng,
to confirmthe |ocation of that change. A conpound,

neur ophar srebesBidmyloid, fus Rl ped PEhiftos @?%W‘é@ﬁ\s}’%eené}é PF‘?}%%‘E@B ffgetehe
conf i rmed é&@gﬁlc%mpgﬂn(ﬁpa% ﬁeﬂa@org Lt ﬁ'l%ﬁU&gzeE Qn@fr Iﬁ&kd%ﬂmﬂg%oﬁil 1§ B

bl 0od- bral'f rrier-at tha ocation and hereby, to i nduce uptake of the
conmpound titentelesifédearfdshéreformepntinfegp éﬂ‘@'elgldemd@ffem@thﬁ@Nﬁpor ated herein by
reference, may be 25 useful: Delepine L, Aubineau P, "Plasma protein

ext ravasati on USdRatend 5.7521545 t dolestiat al misthish lbyncomqram herpigrbyoriergnse,

par asyrrpat het.i pal a N L 9.8 theld7,
T i R A A S
" Par asyrrpatobélbmn barrizhr dmasqouﬂlchrs apBled tonesimin ta brain takffest oy thedidsstesaci ng
fromthe s Ia|n in the rat, ". Neur 22- 827
(1993) JoF‘ﬁE) &aﬁﬁg that 1‘%?&?‘\9 AENTES Igetectﬂ’lﬁgdytlfr?ﬁg’\geg?g@ goqlﬂ% BI%bod brain
barrier aBﬂnn &n the vicinity of the selected location is imaged, e.g., via magnetic resonance
20 imaging, to confirm the Ilocation of that change. A compound, e.g, a
neuropharmaceutical, in the patient's bloodstream is delivered to the confirmed location
by applying ultrasound to effect opening of the blood-brain barrier at that location and,

thereby, to induce uptake of the compound there.

The following references, which are incorporated herein by reference, may be

25  useful:

Delepine L, Aubineau P, "Plasma protein extravasation induced in the rat dura mater by
stimulation of the parasympathetic sphenopalatine ganglion," Experimental Neurology,
147, 389-400 (1997)

Hara H, Zhang QJ, Kuroyanagi T, Kobayashi S, "Parasympathetic cerebrovascular
30 innervation: An anterograde tracing from the sphenopalatine ganglion in the rat,"

Neurosurgery, 32, 822-827 (1993)

Jolliet-Riant P, Tillement JP, "Drug transfer across the blood-brain barrier and
8
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Neurosurgery, 42, 1083-1100 (1998) Sanders M Zuurnlond WN "Efficacy of
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SUMMARY OF THE INVENTION
25 It is an object of some aspects of the present invention to provide improved
methods and apparatus for delivery of compounds to the brain, particularly through the
BBB.
It is also an object of some aspects of the present invention to provide such
methods and apparatus as can be employed to deliver such compounds through the BBB
30  with a minimally invasive approach.

It is a further object of some aspects of the present invention to provide such

10



It is yet a further object of some aspects of the present invention to
provi de cost- effective nmethods and apparatus for delivery of conpounds

t hrough twe iBB&6s® It is still a further object of some aPpedLes/Fost he
present invention to provide inproved nethods and apparatus for renedying
or nodi fying neurol ogical activities and disorders via delivery of
conpounds méthadsgindt dppaBBB.as Icen ifarilithte aletivéryrof Hage olvjesular ofcight pempaipdet s of

t he preseq%rin%§?3%$§ to nodul ate cerebral blood flow 10 It is an
addi ti onal " OBFREY Bt~ 'sone aspects of the present invention to provide

i nproved net hodsisaea &pfhar abjes of Gome eRtis Y tlanstéent pvaientto pevidewostt ogi cal
di seases, Qse ognosi s and evol ution of pathgl ogi cal nptons are

i nfl uenceda.fgg“Y?e‘PgtEi?‘%lang WW%%B&?IWFW qr}é:o@i’\gﬁ‘nlds g‘ﬁo'%hgl?etlﬁ%ﬁal obj ect of
some agpects ofp teHIPLEBARNr JUEEDF isBie ta@pddiO¥f he prdsent HRERIAG HbAES and
apparatus for treating and/or preventing Al zheinmer's disease. It is_also an
obj ect of weégméhng apd appeEatyy 105 aomedyinganithesifying nsulagirs! peiyitipy and

met hods aWﬂuﬁ&ﬁ?@ﬁ%@ﬁw&?@k%hgﬂﬂ&ﬁHBQuQPMEQﬁﬂﬂiCal diseases. It is a further
obj ect of sone aspects of t present 1 nvention to provide inproved

met hods and appaisatles affurthediohipabef sameAbsphets o thesprd$ent dnyenti@Otol hoddatyet a
further ob‘i’e?&)tml%ioog%% aspects of the present invention to provide

i npl ant abl € apparatus which affects a property of the brain, wthout

act uallloy bei ng It iisrph addiednal robjdee obrsama .aspdetsi of gieigréseat fnveditivar toofajpeide of
sone aspects of .the esent inyentign to provide nmethods which affect a
e operty oI HRE RS e nclon deatne Riaesmtee JguRittas dogsey s | o

al so a furiyhee mbpeels Al &IRioASHEsEolodicdl NSmpfaseRt hnveRtd 69 deRbafif ect a
property of the brain by using the neuroexcitatory and/ or neuroinhibitory
effects ofblogdiBe¥int s on nerves in the head. These and other objects of the
invention w il PecafiPmRiiRioRRRM&Pbf §dnMidB&s ofl 88 rdsBiit i¥bnfbn BY d&%@irdéed
enbodi ments thereof provided hefeinbelow "30 In preferred enbodi nents of

t he pridsenimirexedmdtinds anchappersgisfortdating anddrareyenthe Adebeimens disgase.i nt o t he

sphenopal ati ne [ on . i r t 1 . ures,

i ncl udi ng neur aﬁ‘{]fﬂ%‘;c?‘{s]“’%?ﬁg%?f r%argj? r%gbtegtrs o?g%cﬁgﬁgﬁﬁgﬂggagﬂoﬁ%ied &’?\dé]%%ut goi ng
and i ncom mgtho@sandapparatihfeor dizgarsthgenmddgival diseakesact s and ot her

par asynpat het i 105658 PCT/1.L03/ 00508

[ . . Typi | th 1 WO 03/ 10
D o e o v RS Rt e snet oA Bl ERERP PO TPRBE o at ed

behavi or, geflhods and apparatus for diagnosing Alzheimer’s disease.

20 It is yet a further object of some aspects of the present invention to provide
implantable apparatus which affects a property of the brain, without actually being
implanted in the brain.

It is still a further object of some aspects of the present invention to provide
methods which affect a property of the brain without the use of implantable apparatus.

25 It is also a further object of some aspects of the present invention to affect a
property of the brain by using the neuroexcitatory and/or neuroinhibitory effects of

odorants on nerves in the head.

These and other objects of the invention will become more apparent from the

description of preferred embodiments thereof provided hereinbelow.

30 In preferred embodiments of the present invention, an electrical stimulator drives
current into the sphenopalatine ganglion (SPG) or into related neuroanatomical structures,
including neural tracts originating or reaching the SPG, including outgoing and incoming

parasympathetic and sympathetic tracts and other parasympathetic centers. Typically, the
11



in order to induce changes in cerebral blood flow and/or to nodul ate
pernmeability of the blood-brain barrier (BBB). These enbodi nents may be
used i n maow3medssal applications, such as, by way of il PGStIL@G0808 and not
limtation, (a) the treatnment of 5 cerebrovascul ar di sorders such as
stroke, (b) the treatnent of mgraine, cluster and other types of
headaches stiatlafoe Hritdsahd aatent inadril@rto obntehl und/or modifyosRG-sadated behanior,BBB. | n t he

specification of the present patent applicatjo unl ess_indi,cat i to the
contrary % O’édF’éﬁoe’B‘,lu@tc};‘?‘ﬂﬂe%ﬂ © z;]tb[l?pgl %Wiéor?[g %oe%uﬁﬁed%efrg t %jg%g’tog the

al ternat i wejon-H4in BEGét (@PB).| y Thae! beBodiikit| iy G afedoire manymaredicall t he
foll om ng nerves or ganglions: 10 an anterior ethpoidal nerve,

post eri or 2Bplisetionsalsudieps, &Y Way o6 iHetion japd net HAMRUGR: @b &t FF?SmﬁWt%‘ri or

et hnoi dall i R ' ateBN&thigraife, CRIFIEH Bhd athéNg

br anchgbetc\i\!%g\r@%%ggrpglgfrg??g%}gsﬁ&n%?%glbpﬁ%?%/ee and 1?’ the SPG (retro orbital
branch) dypeerfkeadichehier (s) theyfeilitatieraefairug sansporeasrgsa gheBRB.di an nerve), such
as a greater superficial a petrosal nerve (a preganglionic

par asynpat het i dn filer veeyifioatian bE gwepresatie gptepeaprbisationnaplpes {nsliqeBen dames i oni c

synpat heti ¢c_nerve); .2 a gr.eat alal ne rve: | gs tne
nerve, a°°2‘5?{¥, n%p%?tg?’i Sntlén ‘“%aeﬁro\%eggf ﬂge (:S gg}q"nrl}n f‘gg’{’ i ﬁgeﬁ%ﬁcﬁ) E@E{r}&%@%@t hlg
maxi | | ary adéitiegalBrifclidesstinmpition opedeairinmee gathg fillowingAErvea ongangbarisat i ne ner ve;
a posterior nasal nerve; an infraorbital nerve; an otic ganglion; 12 WO
03/ 109658 PCI/ lahQakA®Sd8noidamedkf erent fiber going into the otic ganglion;
and/or an efferent fiber going out of the otic ganglion. It is to be
appreci at ed thatpostehsr Basoiganerel ef erred embodi nents of the present
invention are described with respect to driving current into the SPG or
into neural o5 SIS Bah@CldWedn@h@hidid RRRRIMI nédeakr@pe of the
present invention iIncludes driving

SPG (retro orbital branch);

e a communicating branch between the posterior ethmoidal nerve and

15 the SPG (retro orbital branch)

e a nerve of the pterygoid canal (also called a vidian nerve), such as a

greater superficial

e a petrosal nerve (a preganglionic parasympathetic nerve) or a lesser

deep petrosal nerve (a postganglionic sympathetic nerve);
20 ¢ a greater palatine nerve;
e alesser palatine nerve;
¢ a sphenopalatine nerve;

e a communicating branch between the maxillary nerve and the

sphenopalatine ganglion;
25 e anasopalatine nerve;
e aposterior nasal nerve;
¢ an infraorbital nerve;

e an otic ganglion;

12



current into other sites in the brain which upon stinmulation nodul ate
cerebral blood flow or nodul ate perneability properties of the BBB, as
appropri awe Ba0s6a8 gi ven application. It is also to be appreritrex@sishat
el ectrical "stinmulation,"” as provided by preferred enbodinents of the
present invention, is neant to include substantially any formof 10

current appl ieCaihia@BrehOfilke $bid a{t@dletd@%g@éﬁoﬁ;v&a/oy\hen the current is
configured to block or inhibit the activity of nerves. It is further to be

appreci at ed fthah cfeRheMR AP odiWF 1Rd b agéﬁogn sites, nethods of
i npl antation, and paranmeters of stimnulation are described herein by way of

illustration ang 00 dpphacladld @R, wABRad bile @ﬁn%&%%o&lﬁlehﬁ%fﬁﬁeegﬁmm
i ch woul d

i nvention jncludes other (gos_si biTities 15 / be obvi ous to someone
of ordi nar§pvaion | arg glegcpibed ryithnrspdsa do rdsivehet breTept énferthe SP&t entintappiiiatat i on.
It is wet Huehherst reelat Jol i pents of the
i nvention ar eﬁg‘g n%regﬁlfgelgtggé?él}%g’dﬁ%e%cg?éh Oyvﬂehﬁ?%égﬁelg{e&?ogl @Fg@%r ?%vzﬂgg

t ransni ssi oureof infpostker sitanih the brin whigh uptn stinhidgtionmaoduldi¢ eselaral Wodiefiowrndes of

be.. d _as. : h i ncl udes, but i
i Coa 1 ol Pl OGSt iel R s R 1 0 BRBIFGY 4 RS PR ssi on,

ul trasonic transm Ssi optical. power, .and | o ower | aser. ener Vi a,
for exanple, a ti %Seor %B%ﬁ ?ﬂc%re&?gﬁde')%?y\?ﬁ?dtﬁl?p a%%tg’ﬁalqsfr?vd‘?@ebyaﬁﬁgéﬁé at ed
t hat wher easbqalireérty b2 thee piesdhit BRhonfis thent By @Rtide JubdatallpAnRemIesCcr i bed
with respect to a Ealjcation of electrical currents to tissue, 25 this is

to be %de‘f‘%ﬁe%@pﬁ tiopdo dasignsiad tpus uetWhensthe cpent s copfigpied de sk 8hd i n

t he cl ai nsinBbithel RevisHERdeant] al |y equivalent to applying an electrical
field, e.g., by creating a voltage drop between two el ectrodes. The SPGis

a neuronal centiefs @RS beldplehitiel Rt h@mﬁﬁﬂeaﬁl% &Q@sti?&ﬁﬁ%onl site€ iRt B¢ Of

parasynpat heti c neurons innervating the mddle cerebral and anteri or
cerebral |iiadetionhend goameiers Af stimulation ersddsserlied) kereimint wayeofl Mustiatianh

gl ands. Acfiqviak iRfta@dn hﬁ'ﬂ ?Jfagﬁl@ghép%rbtjﬂge Qf@geh?)‘{l@ o 1&&&% ottidP g(ggsllbﬁlttfeg n of

t hese vessels. A second effect of suc tinulation 16 e opening of pores
i n t heleswhich wellldshe abvimis g sphasamf prdidagy skilkut thaaesetio e réfdREY preddni S
effect 13 Q(gtgg’élitjc%t?e% PCT/1L03/ 00508 allows better transport of

O1]. . . .
nol ecul es Trom In"these blood vessels to surrounding tissue. The m ddle

and anterior cerebral .arteries praovide,th [ ori f the.blood _supply to
t he cerebral h:%lssﬁl éelf'érgh,eritﬂc < R{a‘”d‘ﬁ% ﬂl‘q?o ifl pg:%%reaa?rpl%ngpe t%lﬁ’éstg?n their
entirety, inkentiohasugamenilg dedoeibtd hrkia wiftStesyact ®Ndeddii@D khhsgasiondsfoweps of
the follow ng.structures. the 5 tenporal |qgbes, internal capsule, basal
ganglia anﬂ’%t %M?mﬁ?@é’qﬂsﬂ% pilFre@odgs é’? energy transport may be used as well.
20  Such energy includes, but is not limited to, direct or induced electromagnetic energy, RF
transmission, ultrasonic transmission, optical power, and low power laser energy (via, for

example, a fiber optic cable).

It is aciditionally to be appreciated that whereas preferred embodiments of the
present invention are described with respect to application of electrical currents to tissue,
25  this is to be understood in the context of the present patent application and in the claims as
being substantially equivalent to applying an electrical field, e.g., by creating a voltage
drop between two electrodes.

The SPG is a neuronal center located in the brain behind the nose. It consists of
parasympathetic neurons innervating the middle cerebral and anterior cerebral lumens, the

30  facial skin blood vessels, and the lacrimal glands. Activation of this ganglion is believed
| to cause vasodilation of these vessels. A second effect of such stimulation is the opening

of pores in the vessel walls, causing plasma protein extravasation (PPE). This effect
13



involved in many of the neurological and psychiatric diseases of the brain,
and preferred enbodinents of the present invention are directed towards
provi di ngwprepnedsssl bl ood supply and drug delivery to thePeTALO3NOES eS.
There is also animal evidence for the presence of SPG origi nated
parasynpat hetic 10 innervation in the posterior cerebral and basilar
arteries. d4lomsbstte nfanspottiof trivdecales fopt widtin tHebeltloddvessalsstoabsourtding tsaee i n
humans, many regi ons of the human brain are within the reach of treatnents
provi ded by pr éfhe middlcemnt adictivndescbod] attbdespreddnthe nmyeity obthe thewddesdyi bed
herei nbel ow. Currently the SPG.is. a tagget of mani ation .in clinjcal

o cf e, -\l PR hefm el rerppaing et S shrgal BbE 1feh ey ShEn as

cl ust er hepgag RES thel iMbRAREIhO And Signicaskesti@ist Hethe ABllGvink Wilicth@s:nMhbasi s,
by appI%/i ng |idocai ne, or per rnament%n by ablation wth a radio frequency

probe. 9 n fseperabdees. fntemal srrsalen haga)(fg?ﬂélé?g And Healamus r These STRCYEFpare
preferred puhodi FEALSY Of ihd B&Fm%gga%dlpey&%@@iseagésmﬂtﬁé b, BRsisrefepled
approaching the SPG “are utilized, to enable the electrical stinulation or
el ectri cal ethbaslrkéntsy of e prssent kovende pwi ditpeted tawpide foeovididg empriedrbleodof t he
instant invention, a atus are provided to enhance delivery
of therapem%f’gaﬁg%uguﬁé&ggor%gés% SFﬁ‘Eé}R’%E}B by stinulation of the SPG and/ or
its outgoing parasympathetig tract d/or _an ) Vi | C. center.
The apparat s DTy B igpie TR pRball S S Grar AR RS O The
SPG, ther elnyiedvixibmcinrte pbsterivr dellebrahmt] basilar drteriec €ionkistaht with drel aasmbpdiodi | at e,
and 25 alsqg ¢ usin1 the wal I.s of these cerehral arteri.es to.tbe one re

per meabl e 18t {5 alS0 His Gaas Andumans, many Zegions ok fhe human praim greyidyp the fpag

phar maceut b£aéatiiBite prvaRed lbyqefebrbd bMbodinens of @fSgbsnt BivtdiRne & @Rtdedt | Ssue
is substantially increased. Preferably, therefore, this mnmethod can serve
as a neur oh¥ENEAUPWdrug delivery facilitator, without the sacrifices in

nol ecul ar wei ght required by techniques of the prigr. art. 30 Advantageously
(and even in tHewssd¥rbe BB ternelaprripription ih ghaiyal pediciahimosthyiBh t hese
and other ohSOLOEHSaRbfis q&%@ﬁg'%a&%hégeﬁcﬂyasté?&tem%ch@st 18R SEORRARTY Lo

stimulation of" the SPG and t resul tant inprovenment in oxygen supply to
neur ons andlocked afle0eH 26565&rRGRsIS| BBAMOBAS lidesainer on peswmarentlFoby ahdation

applicatiogs, .this dreatgent | i 0 -] [ el t he
chronic tr ﬁatpr?gﬁ lgcﬁeqﬁ\?ﬁzc ﬁgfor%'rﬁls&%g %lgsn g_%p gg&ol% ﬁﬁe‘?{‘ %S%F i%lggﬁsg%lss,o}r{%he
treat ment peferpércibodmetntf thegireseht ihesnnviashidar neetlgpds fdrapproachingzthe SRE danmage
foll owi ng an ute strok vent and .initiafe neuronal and therefore

f unct i onal a’feé’ﬁgﬁqd? 'foteé‘?glﬁ_ﬁ?e ec%!‘%&%ﬁ%‘il?t\}’éllofzg%Fmgggﬁki#B’ﬁéﬁ?rﬁ?éthe changes

! nduceg 0 by el eC}X{:éo%(%llg S’tg Iamﬁlrle e:tr}egnemabsodiment of the instant invention, a method and

apparatus are provided to enhance delivery of therapeutic molecules across the BBB by
stimulation of the SPG and/or its outgoing parasympathetic tracts and/or another
parasympathetic center. The apparatus typically stimulates the parasympathetic nerve
fibers of the SPG, thereby inducing the middle and anterior cerebral arteries to dilate, and
25  also causing the walls of these cerebral arteries to become more permeable to large
molecules. In this manner, the movement of large pharmaceutical molecules from within
blood vessels to the cerebral tissue is substantially increased. Preferably, therefore, this
method can serve as a neurological drug delivery facilitator, without the sacrifices in

molecular weight required by techniques of the prior art.

30 Advantageously (and even in the absence of BBB permeability changes), patients
with these and other disorders are generally helped by the vasodilation secondary to

stimulation of the SPG, and the resultant improvement in oxygen supply to neurons and
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descri bed herei nabove are achi eved by presenting odorants to an air passage
of a patient, such as a nasal cavity or the throat. There is ani mal

evi dence wbabt/16sse odorants, such as propionic acid, cyclrechakemses, and
anyl acetate, significantly increase cortical blood flow when presented to
the nasal cavity. This has been interpreted by sone researchers 10 as

evi dence t dthér tshiees Fopsiananipicitiong, thlsen:uin[eanmegwm orpmldngttamt Ba)sismag e

i nvol ved | formatio f vari,ous. hea rea br al

bl eod £+ ouhe ElionicRRer it Alpeider S e ot dib PP iAo S Pebtel it s of
such odor apdrfoshédbh alshOrftedCbabig] ¢.£YRUnRIM#zE the RHEREE AlloWhYELH it dn@kélave a
mechani smof action that has a neuroanatomcal basis overl appl ng with that

of the el e®tp}andinigiate pguranslgpd Breralore fugetipnafreheliifation.e, ex perinental 15
ani mal evi dence col |l ect ed g the inventors and described in a US
&

provi sidnal pat@ﬁﬁmaté’ﬁb’l pic addidenally thaghanees faduced by dentiqal simulatipisas
stinmulatio I ee of
The pr osentSied RFHMBE feere dobiedy phbthe PR ARA ok O AR Ce: *a
correl at i osuches amasal cdvity we tiedhiogtrsl hefe is nmrr@hs\nd@cc@mbm OdgtamsdsuCh laow and

i ncreased r ovasc | i esl.ze

i ncreased grg’plgjglre Crl(glc%'ﬁfl %%§+Te%gééau§’yéc%§te E %tgpllscrgasr eslqﬁ%l E#&SE
stinulati oﬂoxofwhear;m&ymtpatdﬁﬂkinasal amdfyorTHig hzg;elmemaitertnetﬁrt@ solieaseafchdrer s nmay

I o oL B P 0 L ChEDOES S B BRILOBLINA M AD ("

odorants s fdﬂﬁb.lﬂlcﬂlt 6F Yridug Eédd@@heéib? $nctdaginSbérert] BIbHE FlowrUTRB @thpordl %ﬁik
structures that innervate the cerebrovascul ar system Therefore, the

i nvent ors PR BthRk graniitatiyg sharaetensiics of isieh adoran: %glaqomr%égléwéférbébthal bl ood

flowin geﬁl‘:éﬁéi'i't infRthrS 5 tHaGela BlePRflish 8Wakflon RBE HaSW AlurodMtoRE Hakisal | of
the sane mechani sns as electrical stinulation, as described herei nabove.

Al ternati veveylanpmmveﬁhtthai@éthewlecmsélmuéamm@f the$PS. i Fnstherrasel esparmental bl ood
flow b S terd : hl eachi ng
t he af ¥ect ed{nagF %{Lve%glgﬁtgdlgﬂ HR’ I?tgllgnﬁgir g'e%flﬁ%grlgsé;?rr%a?{?@??)gé lgﬁaqr#ﬁl ation
vi a the ol hppitcation tosSheley ahd GBess anhrtle'd; "GRG sintubiosf fidat March@dy 292 awhioh ood
flow, the introduction of odor ébsglnto an ssage is also believed by
the' nvent Bt SSEI%T i e SariEc o Hecb it A <Blon BB iF Fikprisearfd, Bl bl o

two thir dSre@éreﬁdae sEeabys oy aignabetwdcnt B8 ha@halistd bincRgsiageBlebraDblovar i ous
si zes, .e. to_increase the perneability of the BBB, Simlarly, presenting
certain ot Hew a6 drerpased corsbroyssgulpr premeabilpyT i is dupebesizsd thag such infreassdssage

decreasgs 6&ERRI BlooB!RRAA cﬁds@ch?fBﬂiof&ﬁ%rﬁaasﬁ‘e%uﬁ he sﬁﬁhfﬁﬁ&b'o‘f'dabésﬁﬁ attﬁb%c BBB.
Odorants that nmay increase or decrease cerebral blo | ow and/or th

per meabi | i eyd/ertrigeraingBiEbary cThage fibgry may meedipie cqrﬁ:hwltlé@dtﬂﬂw pha@gﬁsmeeﬂsam d,
cycl ohexangg) Communicating with the SPG, or by some other mechanism. It is also hypothesized

that these odorants stimulate via reflex arcs the SPG or other autonomic neural structures
that innervate the cerebrovascular system. Therefore, the inventors hypothesize, odorant
25 "stimulation" may increase cerebral blood flow in general, and cortical blood flow in
particular, by some or all of the same mechanisms as electrical stimulation, as described
hereinabove. Alternatively or additionally, odorants may cause increased cortical blood
flow by other mechanisms, such as by entering the blood stream and reaching the affected
blood vessels in the brain or by parasympathetic stimulation via the olfactory nerve. In
30 addition to the effect on cerebral blood flow, the introduction of odorants into an air
passage is also believed by the inventors to induce an increase in the permeability of the
anterior two thirds of the cerebrovascular system to circulating agents of various sizes,

i.e. to increase the permeability of the BBB. Similarly, presenting certain other odorants
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5 anyl acetate, acetic acid, citric acid, carbon dioxide, sodiumchloride,
ammoni a, nent hol, al cohol, nicotine, piperine, gingerol, zingerone, allyl
i sot hi ocyspata)s6ss nnamal dehyde, cum nal dehyde, 2- pr openyPCZApésa0yiset hyl

i sot hi ocyanate, thynol, and eucal yptol. According to a preferred

enbodi nent of the instant invention, a nethod is provided to enhance
delivery & ahhérmpeigtideceieectichal BlobdShwt el BBBeabss fhe gsandabilitly afithelO

odor ant t%B}n air passage of a patient, such as a nasal cavity or the
throat. | ‘preferred application, this nmethod serves as a neurol ogi cal

drug delivery facilitator. The odorant  is referab resented using

appar at us know@ anshglaér’_én?ysﬁﬁ‘ﬁa?&s Oléq@F@Eﬁﬁ%J)s“ﬁFeEV?ng‘éa‘E E‘?Vﬁh?ﬂ s,%herret er ed
dose nasalyeiniasili®f 8f theBE® hncdliideUbit Qe Rbtf a6k} ﬁﬂo?ioni‘é' def, BAL6NERANONB)
additionally, the odorant is presented by means of an orally-dissolvable
capsul & t [ aostaie pesiisasid piFricasd, gubeRidiotide sodivarchigifleatmmogie.mentialy ar y

| i quids. dqg £g¢ - p. [Al@N u 1 i nduce
vasodi | 2t S BB S R R e R
changes. Dehinagichydsf 2-prapeny/ephenyethrdbiteioednty, thymolnend duealyptolug wit h t he
odorant; by intravenously, intraperitoneally, or intranmuscularly

admi ni st eri ng tAveominggto erprbferred leebodisient ef ytheretdtand snkemtiom & rmethesd avt . For
some 20 appli.cation it,j.s desirable. to .conbine a.l analgesic. with the
odor ant i ((’)Vr“ge tor én&lerﬁeh}'e% Ogr‘l&?mﬁ%@’sci%?lscug%n%éotsls gheolggbg’é’ipﬁes VU6 @ ont or t
that may didoeat toyanodir passtge @f talpytidn®.sych as & hasabeavity betheadlojt. d agngfamed t he
odorant action upon nerves in the head.. For e I .preventi neur al
transmi ssiZgRUGAHORhis ﬁ%qﬂﬂmbﬁmeﬁ@s T)H‘?“ﬁ&??ﬁ%rdgugﬁ%e%‘é?@@f'nige %‘gogﬂlt “ore-
odorant " tﬂr@fafafr@ngresé%dt e @%)pa?eﬁllig Rbcwd &t N a®f sikBPsahdgibsust QB8 Akl Wi th a

| ocal anal gesic 25 for several days prior_to the use of odorant

sti mul at i gphalgry; metezedngess asalt balergo pr Alrslilutign pHagtemeteid udlerpgelper 1 el at ed
response gy bt & hdicRRb S SERRAL A0 offilyRRdOIvasE HbfOmhOT t -

Al ternati Y/Hgdgmg?ﬁyzgfé%??gﬁal féyi,njggae met o% :&% pr ovif)deél/ fgr V?ncrcg%si ng or
reducilfy telenses dlad adsive dofants\wpan gouacti withu sdlivgryoliquidsh iThé ofergnty agastitheat i on
(even in the absence 0 30, BBB r il . nge g nt | an

odor ant toapgﬁ()pg?tre 85?329%““8 eg 6§§i gﬁ? ‘?e s%a%%dlggd%gg’n%%&%%ﬁ%g t(%{rl&ygﬁe

t hroat, f aferdbr@ataiiim tpenificabilityocidhgdso MeliRat io€ aidsugvdah fbe tabideved by meimimgtthoned

di sorders and other_ di sorders are generally hel ped vasadi | ati gn.and the
resul tant $tH®r S8 mdht P%’f%‘%&g@h @E%@Pﬂ}us?yo %@I?Pﬁtﬁ@neﬁﬂé’ o‘frhé’?trﬁ“?@g‘agly For
some 16 ViAnisikibARO ke Qb lok 03/ iB&O0&liveBPefdld @Aswn tillithe biteaFseRdmd S gi ven
on a long-termbasis, e.g., in the chronic treatnment of . Al zheiner's

pati er%. dmpHcatiope it i Aesiableite rembinger localaanatgssic jvathyerslorpt i Ardgr to

short-ter mBas| sy Rsfole sbiRafdbrPadbor ot AFPES the) LiRMINEr BBi-RAY(Le St T Oke
event and i1 nitiate neuronal
via a reflex arc) accompany the odorant action upon nerves in the head. For example,

preventing neural transmission in the neighboring pain fibers may be performed as a "pre-
odorant" treatment, by topical administration of capsaicin together with a local analgesic
25  for several days prior to the use of odorant stimulation. In this manner, the odorants
typically induce the SPG-related response with a reduced or eliminated sensation of pain

or discomfort.

Alternatively or additionally, a method is provided for increasing or reducing

cortical blood flow and/or inducing or inhibiting vasodilation (even in the absence of

30 BBB permeability changes) by presenting an odorant to an air passage of a patient, such
as a nasal cavity or the throat, for treatment of a condition. Patients with the
aforementioned disorders and other disorders are generally helped by vasodilation and the

resultant improvement in oxygen supply to neurons and other tissue. For some
16



and therefore functional rehabilitation. Alternatively or additionally, the
met hod 5 provi ded above can be used for diagnostic purposes or in
conj unct iwp 0ai103850t her  di agnosti ¢ nmet hods and/ or appar at ®€TRh@M508n t he
art, in order to enhance diagnostic results, reduce procedure risk, reduce
procedure tinme, or otherw se inprove such diagnostic procedures and/or
di agnost i Gppestibis thifF@éat@¥@IPEieen 6eh ddserarishsRpagy af te chrdsis crebthedt dfer ei n
may be used to increase the uptake into the brain of _.a r&di o-ﬁ‘g%%iue 10

T 8ved that

mat eri al , AMADPERRY Patisntsa dior pthgt eppicatipng dhgtregimenyds perfgrmed pnas
substanti alaliy &t | toRARIABRE HeBhfad it BYcatetrOR et arfdSihRidfealeuoahl s for

neur ol ogi cal and psychiatric diSorders are anenable for use with these
enmbodi nentasdotherefiese pfuastionel irphabilitation. 1 Atematively upmedditiprally, detpdesthadht s may

be adapte - I Pt .. di S SUGRASHidY i LiBor S,

epi | eps%y, %ﬁ%‘glg‘irdnggﬁ{esgal ggalissge(?%gtg%%l%rzlﬁélc%u?ﬁ{ssgsgiogégs%@%% plle sclerosis,
schi zophr ehagnostibemethods aml/orsippasts kanwnah the adi moemder ® enbepder dizggpostive

adm ni stration ofd var i ou%ugr osg%hr act or S, u@n ol ho%rot%‘NS.%i sorder g gf hat are
directly of1 o FEEE IROE ct'8u BY*ERBRGES™ N CerebPar bl oo ow of by BBB
per meabi | i diygnokanp@sedutdicdnd/or Slidghestief esdts privve i sdesiple] metwdo anthageratid h a
preferred enbodi nent of the 0 present inventjon aratus for nodifying
a proper t yieggribgd diersig, may be yrad it Aperease, the gt :ln@ng‘egggﬁé‘?@ B0 rPaes,

adapt e t anferiapilor®d td Achitadd 4 ETS@Inect ed froma group of sites consisting
of . a sphenopal ati ne ganglion (SPG of the patient and a neural tract

originating in 19lgeh@Adit MobdiivddiBat SstanBAy A1 SARhiRlogital freatdslAPiig@dbp drive
the one or nore €l ectrodes to apply a current to the 25 site capable of

i nduci ng aserebrd ealds Borinquigkagirebid psyshissric dispidstscrd premblsapr per widlsiisye of t he
patient.  TRQih@be fie AU diniof 1R pEALARE A thBodmbBiE L hedagglpd! ment
of the present Tnvention, apparatus for nodifying a property of "a brain of
a pati ent, for msd incthegreatowet of disondess sich @s bode 8imas] epilendy.tRarkiesoappliscess, t 0 a

site ec fram rou f. 30 sites nsistin fo: n Latine
gangl 1 (Bt ™, Rt Fuflbc, dae kool "liaioRoPg R8s | cadi ng
to the SPEisatéls gequitiiigrid adiministrativaiaydtvadots@ralvth\factdlscand oehed CNSOliwrddrect r odes

| nduct ng et Her Biret ok Tareely AAOBY ShHER B STRISpAPALALY ThEY S
further prgéﬂngﬁgl,ityicﬁa,%@gor dance with a preferred embodi ment of the present
invention, apparatus for nodifying a property of a brain of a patient,
I ncl udi ng: There is therefore provided, in accordance with a preferred embodiment of the
20  present invention, apparatus for modifying a property of a brain of a patient, including:
one or more electrodes, adapted to be applied to a site selected from a group of
sites consisting of: a sphenopalatine ganglion (SPG) of the patient and a neural tract
originating in or leading to the SPG; and
a control unit, adapted to drive the one or more electrodes to apply a current to the
25  site capable of inducing an increase in permeability of a blood-brain barrier (BBB) of the

patient.

There is also provided, in accordance with a preferred embodiment of the present
invention, apparatus for modifying a property of a brain of a patient, including:
one or more electrodes, adapted to be applied to a site selected from a group of
30 sites consisting of: a sphenopalatine ganglion (SPG) of the patient and a neural tract
originating in or leading to the SPG; and

a control unit, adapted to drive the one or more electrodes to apply a current to the
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one or nore el ectrodes, adapted to be applied to a site selected froma
group of 5 sites consisting of: a sphenopal ati ne ganglion (SPG of the
patient awood1o/es8 al tract originating in or |eading to Prog/1BRES@ENd a
control unit, adapted to drive the one or nore electrodes to apply a
current to the site capable of inducing a decrease in cerebral blood flow
of the patiteedpablEaeindutisg sd inkteadelih térebrajislovd flew of tha patdanbr dance with a
preferred enbodi nent of the 10 present invention, apparatus for nodifying
a property of brain.of a patient, including: one.or [ I es,
adapted to be jbfﬁei lédfupgeraprg?“fi%‘fslgl aé’%?réﬁf’cfr‘g 2yt gag’ b%gﬁeggtofzg%si sting
of . a sphenapaligdntien, app@ition: (SBEingh pidpertpaf 4 biatn dfagatemdnclading:r act
originating in or leading to t and é:ontrol 6Hnit adapted tpo drive

he SPG
the one or nor QD%PEHPF%EI_@@T@BS’_&E?HtVi R3PS 1q @ sipselectes? EpME AIRBY o of
i nhi bi &i nQit@@E&ﬁiéHH?toheﬁ lsheBGalatink )Faﬁélio_hh@P@?%f 1R @h@nalhy a Adaeal et Or nore
el ectrodes are adapted for a period of inplantation in the patient greater
t han aboutoriginatingin dy leadingdo frePéx pedl enbodi nent, the apparatus includes a
w re, adapted o At ' WRLErR §Ghd OdES,
wherein the cotﬁgpoﬁ&gﬁ)ﬁf aqagé%&ggﬂt&;ee&ﬁ% gﬁ%érhlgergteﬁegﬁo%g%oﬁ{g }gar) lﬁ’rrrt?r e el ectrodes
from a posite icapabexdf éxduaing b detrbase patarebmal blogdtfvnettthe/pdtignior additi onal ly, the
control unit is adapted to drive the one or nore electrodes by wireless
conmuni cati on f’IFh%{Q £ sﬁﬁ%ﬁﬂep E oggfeg,riﬂaalcccfrﬁ)antcg%viﬁaa{ Efttred L imgﬁteg hd ed
enbodi nent, the apparatus 1 n TUdes an e ectronmagneti ¢ coupling, adapted to
coupl e ot hepresent inedntion, dpparaitls fdrencalifiyingra pnegeety ©f e braimofespatigdts mclndingvel y or

additionally, the 25 control,unit is adapted.to be i | ectro-optical
comuni cati on WP (HEC Sf?gtr?ﬂes’r%lﬁgeg& g%??pgﬁgéf? aﬁﬁ? tsﬂg‘gecgf‘%‘ran OF?/gfy or
addi ti onal dif¢s chidgstid@rifr elsphnopalatieagiaplico (SRG)o6f the pattére Gind Gr AaLalSEdce

communi cation with the one or nore electrodes. Still further alternatively
or addi ti ofegimaiing iher leasirgtgithe G apd adapted to be inplanted in a nasal
cavity of the pait8Ninit, 3hpRa26 BHEADIY ond HEMORRIRrdR LS biRGe t8E €
adapted to be m’E)I anted in"a nasal _cavity of the patient. For sone

appl i et i otits capablq efishibising pupsynipethetieacsivitypf e SPGet r odes 18 WD 03/ 105658
PCT/ 1 LO3/ 00508 includes a flexible electrode, adapted for insertion

t hrough a nost rEeferbly; itee quator anere elaefradgs arg,edented fonametipd At Ieplankdiogiife. The
appar at us ﬁ’feﬁgt%rn@ eXteiﬂlﬁﬁ?%ﬁﬁo&tm&ﬁﬁ‘.St one bi osensor, adapted to neasure a
physi ol ogi cal "pardnmeter of the patient and to generate a signal responsive
t hereto. The

In a preferred embodiment, the apparatus includes a wire, adapted to connect the
control unit to the one or more electrodes, wherein the control unit is adapted to drive the

20  one or more electrodes from a position external to the patient.

Alternatively or additionally, the control unit is adapted to drive the one or more

electrodes by wireless communication from a position external to the patient. In a
preferred embodiment, the apparatus includes an electromagnetic coupling, adapted to
couple the control unit and the one or more electrodes. Alternatively or additionally, the

25  control unit is adapted to be in electro-optical communication with the one or more
electrodes. Further alternatively or additionally, the control unit is adapted to be in
electro-acoustic communication with the one or more electrodes.  Still further
alternatively or additionally, the control unit is adapted to be implanted in a nasal cavity

of the patient.

30 Preferably, the one or more electrodes are adapted to be implanted in a nasal

cavity of the patient. For some applications, at least one of the one or more electrodes
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5 control unit, in turn, is preferably adapted to nodify a paraneter of the
applied current responsive to the signal. As appropriate, the biosensor my
i ncl ude owe oanossss e of the following: a blood fl ow sens®CI/IL03Z00508
tenperature sensor. 10 a chem cal sensor. an ultrasound sensor.
transcrani al Doppler (TCD) apparatus. | aser - Doppl er apparatus. a

systeni ¢ GhOdgdds RrRSHM Ble&RIAS Oddaptkd fordseltivnl tAfugin b abstil eibiie patiat amdstosensor .

a detecting elenment adapted to Ee fixed to a cerebral blood vessel, and
wher ei n t §&teng Siersfeom torfhe sifes adapted to anal yze the signal to detect an

i ndi cation of a change in blood pressure indicative of a.clot. a kinetics
sensor (in thi Iheppparatup erefesably dnclydes @t least gas batensPraplapied 40 (FasHaI1d ze t he
20 si gnal - t LA I en®F aRefe hRidAAdssinsiRe MekdtOMIRf t he
patient). ﬁiﬁ%&%@t?@%ﬁ%ﬂ%&%ﬁ%&ﬁﬁ%ﬁ% G s%hgag?. 1? bl ood vessel cl ot
det ect &r . cdontrel yitefie hirads rafoabladapted toemedifit » pprampter of the ppplindeirient
configure the curre a i . : t he BBB
when the pernadtf fBY s BB bihudfle SEAHEHREANE Mpf Sl bIpASE

addi ti onalfblowinge control unit is adapted to configure the current so as
to increase a_di ter of a blood vessel and allow an enbolus that is

| ocat ed at® aaglopgrﬁ%Wse?ﬁ?é bl ood vessel to nove fromthe site in the bl ood
vessel . Fwther,pldekRadshyel y or additionally, the control unit is adapted
to drive the one or 30 nore electrodes to apply the current responsive to
an i ndioccat¢ onchémiselr gsinsor. Still further alternatively or additionally, the
control unit is adapted to drive the one or nore electrodes to apply the
current re%p&’ﬁg*t’i?éo‘?’gs%ﬁ‘?mi'ndi cation of nigraine of the 19 WD 03/105658
PCT/ | LO3/ 005@@nschatdl Bappler((T€D) apgar@h§0 provi ded, in accordance with a
preferred enbodi nent of the present invention, a nethod for nodifying a
property of &esprRppplofappargas.i ent, including: selecting a site froma group

of sites cpn%is%ttél{_}g b‘?cIoﬂp?esﬁHQ?éﬁ?&‘?‘l atine ganglion

15 e anintracranial blood pressure sensor.

e a detecting element adapted to be fixed to a cerebral blood vessel, and wherein the
control unit is adapted to analyze the signal to detect an indication of a change in
blood pressure indicative of a clot.

e a kinetics sensor (in this case, the control unit is typically adapted to analyze the

20 signal to detect an indication of a change in body disposition of the patient).

e an electroencephalographic (EEG) sensor.

e ablood vessel clot detector.

In a preferred embodiment, the control unit is adapted to configure the current so
as to facilitate uptake of a drug through the BBB when the permeability of the BBB is

25  increased.

Altematively or additionally, the control unit is adapted to configure the current so
as to increase a diameter of a blood vessel and allow an embolus that is located at a site in

the blood vessel to move from the site in the blood vessel.

Further alternatively or additionally, the control unit is adapted to drive the one or

30  more electrodes to apply the current responsive to an indication of stroke.

Still further alternatively or additionally, the control unit is adapted to drive the

one or more electrodes to apply the current responsive to an indication of migraine of the
19



5 (SPG of the patient and a neural tract originating in or |eading to the
SPG and applying a current to the site capable of inducing an increase in
per meabi IWOyw3005688 bl ood-brain barrier (BBB) of the pati eRCI/ILIB20808 S
additionally provided, in accordance with a preferred enbodi nent of the
present invention, a nethod for nodifying a property of a brain of a
patient, pmddnudi ng: 10 selecting a site froma group of sites consisting
of : a sphenopal atine ganglion (SPG of the patient and a neural tract

originating in_or leading t.o0.t.he SPG and, appl.yi rrent.to the site
capabl e of i ndutfhid ?P?lﬂglldg%téléafcr?r FeeB’%léla pgﬁf%%eglge I?aqog\%n D °§P€8 YA I;lscent.
Trr:gr g_ is ﬁme?ﬁ&%g&ﬂeﬁﬁalfbﬁkn@digﬁr@g(mﬂopérﬁr o’cf@(tﬁariﬁlajr’]mmt?hﬁ, hacmgp?gef erred

enmbodi ment o the present inventjon, a nethod for nodifying a. property
of a brain of SCIFANEnte TORA GIPEAPE stied sensishpe Qg's‘? srhepeRaly eg%%B@E%of sites

consi sti ngspd) Qﬁh§ﬂ?i€ﬁl%@h%%ﬁlﬁﬁtt&@8@%hﬁﬁ1 if SAGAdiSS tolthespaidngnt and a neural
tract originating in or leading to the Sé_(i‘ and applying a current to the
site capabl e ofpplyiageicaygent toléersilg sapable efdpdusingl anpererse fin pepmegtpligrofiane

patient. -Bﬂ%ﬁ-eoééiﬁb%{rfe{ #B]ﬁgcgfttﬂe?d&ﬁéﬂty provi ded, in accordance with a
0

preferred enbodi nen he present invention, a nethod for nodifying a
property of a brain of a patient, including: selecting a site froma group
of sites consi Jhemwgs additianaly prorisied| intareredagan with erprefeged gp@dimentofighepat i ent

curront 1 SRl ErpdSh KRR BOmbReithe | BRBLALAEARS ERt AR 07 Che

SPG. EoOr sone agpttingat sienfromt & erawpeofositesmpusisting of r @ dplenapaatad sgangltbnf or a

period of ,iaplantation i.n the patient Less than about e ek. 30 There
o o t herSRFbo b ol LR f o5 oL PAFPER M SBAT: of “the 20
WD 03/105658 Pepplying 3 GRaBto it eieRhpablveMinitiing e sRtdasy ind@ipebi4ltblsad

including: a detectjng elenent, adapted to be fixed to a bl ood vessel of a

patient arfP% ofthgpatisrbte a signal responsive to energy coming fromthe
bl ood vessel; and a control unit, adapted to analyze the signal so as to

determ ne an i rhefedt yehdafioadly fo@EaD i sccofilahdewitd 9 getfaraEs@ibodinicat 6f abl v,
the detecting el enent |ncludes an enerd(lg transmitter and an ener
15  the present invention, a method for mo ng a property of a brain of a pafient,
including;
selecting a site from a group of sites consisting of: a sphenopalatine ganglion
(SPG) of the patient and a neural tract originating in or leading to the SPG; and
applying a current to the site capable of inducing a decrease in cerebral blood flow

20  ofthe patient.

There is still additionally provided, in accordance with a preferred embodiment of
the present invention, a method for modifying a property of a brain of a patient,
including:

selecting a site from a group of sites consisting of: a sphenopalatine ganglion

25  (SPQG) of the patient and a neural tract originating in or leading to the SPG; and

applying a current to the site capable of inhibiting parasympathetic activity of the

SPG.

For some applications, the one or more electrodes are adapted for a period of

implantation in the patient less than about one week.
30 There is further provided, in accordance with a preferred embodiment of the

20



receiver. For exanple, the energy transmtter may include an ultrasound
transmtter or a transmtter of electromagnetic energy. There is yet
further pwowddesss i n accordance with a preferred enbodi nerCTaf.ox(sos 10
present invention, a nethod for detecting, including: fixing a detecting
el ement to a bl ood vessel of a patient; generate a signal responsive to
ener gy comwngmtmmmﬁbhgmbm@mdpwagsghmhamﬂg anal yzing the signal so as to

St T urther gt Bornag iR ABR i Be e 16 o BT Ervi SrhauiReA 4 1 ne

present i nymBfatesignal mpdmde foognetgy@atnipdrodh ﬁlla%ldwrve@eﬂ ksease (AD),
nopal ati ne gangllon (SPG of a_subject so that

including stinulating a

t he concent r at i 0B ‘H“Tsﬁ%é’fegﬁ?:ém}li‘?eéhe Hengl po oy tordsteringjap dndicatighgban 1n a
pref er red RGN iRBRIbIoddVRsset.i Mul ati on causes increased cl earance of the 20
substance fromthe brain. As appropriate, the substance nay be one or nore

of the follow P}&’erab@”l/ﬂeoﬂéiectm% tei’éiheﬂf Hchidds an eﬁ)§%y h%ﬁsmlﬁézzn}d %glgh gr’rent S

cyt oki ne, a mark neur ona a mark neur ona rati on;
21 WD 03/ 1'856%8. ﬁ@mxm (ﬂ%@srgy te@nsmmemayofnchlde nanmltmmtmdaraysmmnws and

a neuroto ]é*ﬁ A er or additionally, the substance may
DﬁkﬁmﬁMﬂ§B ﬁ%rre i

i ncl ude n an ‘enbodi nent, the stimulation causes
i ncreased clearance'of the 5 substance fron1cerebrospinal fluid (CSF). As
appropri ate, thHeéersubsyehfichenprpvided, onecerdanppwith afprefheed embadiagg: of thery| o0i d;

tau prgf ei ﬁésent iﬁt?‘élrfﬁon, a method for detecting, including:
fixing a detecting element to a blood vessel of a patient;
generate a signal responsive to energy coming from the blood vessel; and
analyzing the signal so as to determine an indication of an embolus in the blood

vessel.

15 There is still further provided, in accordance with a preferred embodiment of the
present invention, a method for treating Alzheimer's disease (AD), including stimulating a
sphenopalatine ganglion (SPG) of a subject so that the concentration of a substance in a

brain of the subject changes.

In a preferred embodiment, the stimulation causes increased clearance of the
20  substance from the brain. As appropriate, the substance may be one or more of the

following:

e amyloid,
e tau protein;
e PSI;

25 o PS2;
e RNA fragments;
e cytokine;
e amarker of neuronal death;

e amarker of neuronal degeneration;
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10 PS2; RNA fragnents; cytokine; a marker of neuronal death; a marker
of neuronal degeneration; 15 a marker of an inflanmmtory process; and a
neur ot oxiwodhetsahce. Alternatively or additionally, the PabaLeEBMOssTRY
include DNA. There is additionally provided, in accordance with a pr ef erred
enbodi mrent of the present invention, a nmethod for treating Al zheiner's

di sease (AD), indd ugmeraﬁa@ﬁﬂwa@@@towggramceut| cal agent to blood of a
subj ect; and stinulating a sphenopal atine ganglion (SPG of the subject so

that the concentq ati,gRoRkictsisstaear maceutical agent in a brain of the
subj ect increases. As appropriate, the pharnmaceutical agent nay be one or

more of the fOlAlﬂMaﬂgelyorQddﬂidﬂﬁmeesuﬁﬁé&ﬁg RMRINASL; 25 a (3-anyloid
i nhibitor; an NVDA-receptor blocker; a combination of an AD vaccine and

an anti-inf| amﬂ?%ﬁtﬂer%‘féf&red e%?oom&gltﬂ@éﬁﬁﬁatp ggéﬁéegﬁfcggm%learaﬁc%ﬁﬁ@gl i al

activation nodul at or |1 nesterase inhibitor; a stimulant of nerve
r egenersat | whstance drome cerebrgspanel HuidaEiSE).; A5 aparoptstpoilin duhskeace g1y baloas %
product.i on &feop r\fg]l&{g h factor; an antioxidant; a hornone; an

i nhi bi tor Of protern ‘osi ne phosphat ases; medi um chain triglycerides;
10 an endogenous, pr otF ‘ﬂ a gene therapy agent; an anti-inflanmtory
drug; a non- steroi §37"%%nti-i nflammatory drug; and an AD vaccine. More

specifically, the AD vaccine nmay contai n anti bodi es
e tau protein;

e PSI;
10 e PS2;
e RNA fragments;
e cytokine;
e a marker of neuronal death;
e amarker of neuronal degeneration;
15 e amarker of an inflammatory process; and
¢ aneurotoxic substance.

Alternatively or additionally, the substance may include DNA.
There is additionally provided, in accordance with a preferred embodiment of the
present invention, a method for treating Alzheimer's disease (AD), including:
20 supplying a pharmaceutical agent to blood of a subject; and

stimulating a sphenopalatine ganglion (SPG) of the subject so that the

concentration of the pharmaceutical agent in a brain of the subject increases.
As appropriate, the pharmaceutical agent may be one or more of the following:
e a glutamate receptor antagonist;
25 e a [(-amyloid inhibitor;
e an NMDA-receptor blocker;

¢ acombination of an AD vaccine and an anti-inflammatory drug;
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15 against a specific protein that is characteristic of AD. Still nore
specifically, the AD vaccine may contain anti bodi es agai nst f3-anyloid
and/ or arwpDlweddi®ss agai nst tau protein. Alternatively, thePpharesomsesti cal
agent is adapted to have an inhibitory effect on the derivation of
(3-anyloid fromanyloid precursor protein. 20 There is yet additionally

provi ded, in accog dglﬂﬁgmgﬁggQc@vag{)@fnggﬁlggr;enbodi ment of the present
invention, a method for diagnosing Al zhei'mer's di sease (AD), including

stinmulating a Sphﬁ”gB%I%EtQﬁse%ﬂﬂit&on (SPG of a subject so that nol ecul ar
passage increases between a central nervous system (CNS) of the subject

and anot her body _c [ ubj.ect. 25 Preferably, the nethod
i ncl udes neasuri n’g g%@%@ﬁ%&ﬁ{er%&&fﬁ%&m her body conpartnment. As
appropriate, the other bod artnment may be one of the follow ng: blood
of the subject; 2% %eﬁﬁﬁ%ggg%)%ﬁl | LO3/ 00508 plasma of the subject;
serum of the subject; and sci.tes of the subject. There is still

addi ti ohal Iy prov? dé&?mpﬂu%ﬁﬁrsﬂgﬁ@@squﬁdg b?%(? g@d‘%}ﬁﬁ?@&i ment of 5 the
present invention, a nethod for diagnosing Al zheiner's disease (AD),

i ncluding stinul %t PRGUCXERENOpal ati ne ganglion (SPG of a subject so that
nol ecul ar passage increases between cerebrospinal fluid (CSF) of the

subj ect and anot her adeEyont uid of the subject. Preferably, the nethod

i ncl udes neasuring a constituent of the other body fluid. 10 More
preferably, the netkodohibitor gfprotaiiyrasingphesghataseabnor mal concentrati on of
the constituent to a pathology of AD. As appropriate, the constituent may
be sel ected from et medymodmictighicstides,g of the following: a protein, a

hor nrone, an anti body, an electrolyte, a neuropeptide, and an enzyne.
Alterrmedi vel y or eddhiehdopahdug pritbie; measurenent is performed by sanpling a
flurd 15 selected fromthe group consisting of the follow ng: whole bl ood,
pl asma, serum and a3%6¢thempy kggbt;her alternatively or additionally, the
measurenent is performed by extracting the fluid fromtissue of the

subj ect. Optional by ,antbh€-inRAsHAER®RIAlg; "y be perfornmed by neasuring nore
than one <constituent. In this case, a diagnostic result may be determ ned

according to the o ,pon-steroidal anti-inflammatory drug; and

e an AD vaccine. More specifically, the AD vaccine may contain antibodies
15 against a specific protein that is characteristic of AD. Still more
specifically, the AD vaccine may contain antibodies against pf-amyloid

and/or antibodies against tau protein.

Alternatively, the pharmaceutical agent is adapted to have an inhibitory effect on

the derivation of B-amyloid from amyloid precursor protein.

20 There is yet additionally provided, in accordance with a preferred embodiment of
the present invention, a method for diagnosing Alzheimer's disease (AD), including
stimulating a sphenopalatine ganglion (SPG) of a subject so that molecular passage
increases between a central nervous system (CNS) of the subject and another body

compartment of the subject.

25 Preferably, the method includes measuring a constituent of the other body
compartment. As appropriate, the other body compartment may be one of the following:

e blood of the subject;
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20 interrelation between concentrations of the constituents. There is al so
provi ded, in accordance with a preferred enbodi nent of the present

i nvent i orwoa3metshod for di agnosi ng Al zhei nmer's di sease (APCI/ILoBodosws ng
stinmulating a sphenopal ati ne ganglion (SPG of a subject so that nol ecul ar
passage increases between cerebrospinal fluid (CSF) of the subject and a
tissue of the subj ?Iasmgéfﬁ}@g{l@é@bl y, the nmethod includes neasuring a
constituent of the tissue. More preferably, the nethod includes

correlating an abnogém}n&%cﬁg}e&agﬂdon of the constituent to a pathology of
AD. As appropriate, the constituent may be selected fromthe group

consisting of the,f fotein, a hornone, an antibody, an
el ectrolyte, a neu?‘%)é[l){ee%ﬂg?lﬁ)ée%d an enzynme. 30 Optionally, the neasurenent

may be perfornmed by nmeasuring nore than one 24 WO 03/105658 PCT/1L03/00508
constituent. | rThem is stk additienally atpiislsd.iin apeosdanee with atreefgedesmhodiaenie€or di ng

to the g injg! TS SLAl nQ/QntR)%t W B fﬁfagﬁé AL 5&41‘? i ;ﬁbﬁgpﬁaﬁdi ere 1s

further provi accbrdance w erre enbo pr esent
i nvention, stlmlﬂ;aymgeansplmnopa*lamel gwgglﬁnz(ﬁﬂ(ﬁeof s sibjsetase t}(aAm)qlequhmlpashagg a

Subj oct , SBoPHEY CERE-L ERREHITA [ COP) o Chaue At AR Aty At ing

subj ect chapbpges. There is yet further provided, in accordance with a
preferred enbodi nent of the present invention, a pharmaceutical agent

delivery systemprtfRfably, @l inBllodirth@edRicastridy ae8&itudpfOY thel diidr bdidy Guidl0 a
pharmaceutical agent supplied to a body of a subj ect for del i veg& riio a
brain Bt tMere srassrakly. theamsthgd dngudes sogrelating ey abngpyalacancenisgrion

stimul ati n&)nemﬁah%gﬁbahﬁtdgs}%fwgws QPpropiiia, tRE céﬂ%ﬁﬁéﬂ%@;ﬁl&e sch@tdiddm the

concentration of the pharmaceutical agent in the brain increases. There is
still fur tﬂhelgrq@p@ona;%mg of thedeb@yingine profdin. ¢ @rrpﬁm,enﬁ@@oém@iwweo@ t he
15 presentnéup%%?ﬁd gm for diagnosing Al zheiner's disease (AD),

i ncluding a Stinul ating a sphenopal atine ganglion (SPG of

a subject, sot I €mn. %[Ih A f
subj ect and ano%ﬁ Hrlﬁg'] %y&c%{dmoggﬁéﬁ% J}ﬁ%ﬁ%ﬁ?ﬁﬁ}% %l}ﬁ esragaa}klﬁsgadﬁdngl onal |y
provi desl, sefectdcibord dive growp tconsstipg eff dher ﬁﬂiowntgodwhzﬁaﬂalqmﬁ plagma, zerupr, eaaént
i nvention, S f di.agnosi ner's di seas AD ding a
st mul ot or “PE Jitien et SpibfispafatiEtstginon preerisy SelfBroc: - so
t hat nol ecibednid from tissue of the subject.
Optionally, the measurement may be performed by measuring more than one
constituent. In this case, a diagnostic result may be determined according to the

20 interrelation between concentrations of the constituents.

There is also provided, in accordance with a preferred embodiment of the present
invention, a method for diagnosing Alzheimer's disease (AD), including stimulating a
sphenopalatine ganglion (SPG) of a subject so that molecular passage increases between

cerebrospinal fluid (CSF) of the subject and a tissue of the subject.

25 Preferably, the method includes measuring a constituent of the tissue. More
preferably, the method includes correlating an abnormal concentration of the constituent
to a pathology of AD. As appropriate, the constituent may be selected from the group
consisting of the following: a protein, a hormone, an antibody, an electrolyte, a

neuropeptide, and an enzyme.

30 Optionally, the measurement may be performed by measuring more than one
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passage increases between cerebrospinal fluid (CSF) of the subject and

anot her body fluid of the subject. There is yet additionally provided, in
accor dancwowstiosess pr ef erred enbodi nent of 25 the present PCAUEOB/GOSIS, a
system for diagnosing Al zheinmer's di sease (AD), including a stinmulator for
stinmul ati ng a sphenopal ati ne ganglion (SPG of a subject, so that nol ecul ar
passage i nongisms bEt Wee vaweeraebingsptic absulltl miay YeC8fprnufiedt hecoslig déetthand a

ti ssue of .the ubj ect. There is therefor. ovi ded, in accordance with an
enbodi rrentmt(?frelf‘ﬁ%’bt}?ﬁ%ggeé’n‘ionce?%aﬁlw8E&558ﬂr,1su§wgr{ét hod for treating Al zheinmer's
di sease (AD), including: 25 WO 03/105658 PCT/1L03/00508 stimnulating
sphenopal at i ne Tharegisi fumth¢SPfeyided| mt adotdaseuwithfa arefartziiesmibodimappifytheag an

electrical signal to the SPG.rel ated, tjssueg, .the e ed tissue

el ect ed- PRI DentBpc St b Goni i PR A ThE SRR MG whi cn
are di rectfoy stanab@dy ©a3lshhenosHaine ghtiohqSPOE oSPSibjeulhoThd A ¢@déritagod he
stimulation so as to cause an increase in clearance of an AD- rel ated
const i t uerfif agtbsiance i ¢ e RfikeoRIech pRaRs( ONS) of the subject, froma brain
of the subject to a systemc blood circulation of the subject, so as to

treat the AD. ThRreisiyet fiHhehplovided Vih @8Ebrddnde AGHA plafedd inbbdimRniesfimei ment
of the present invention, a nethod for treating Al zheiner's di sease (AD),

i ncl udi ng: PreoLIVeRtioR: 3 PRITERIeEYEHageat delverysieemdpr rsapuy Abzbpigiceydisease ue of a
subj ect byADWﬁéﬁ'a l;Ng an odorant to an air passage of the subject, the
SPG-rel at e(d t7Tssue Sel ected from an SPG of the subject and nerve fibers
of thelGubj ect ashaohacgniécatipgeatsupplieddnatbody ef supiecbionddivery te o braveoSPe and

configurin g St mal at . . to cause an increase in clearance of an
AD- 15 relsgltbk’ P?%%???Pﬁgeaﬁ(?&gfe%%%%%ntraI nervous system (CNS) of the

subj ect, from a dimailatoofor sthreulatingls sphénopelatnesgaspléom (SPG) obitle sutjectyisatthadbn of
the subject, so as to re% t he AD. Their.e is still further provided, in
accor danc e T§iePHeRFRIOMHOS fiePbATacutCe] RepRtdR g Pral PSR on, a met hod f or
treating Al zheiner's disease (AD), including: stinmulating sphenopal ati ne
gangl i on ( SPG) -Tleraisetilltfugbaterofided, Budvcedindsywidpp byefergd edbodimeat etthei cal
signal_to the SPGrelated tjss

e, .the SPGli | at ed é.i ssu Iecf d from an
SPG Of LT heDTSHRB} BTSN AcTIEs e fasmipinen A lRors (g ALY T U Py
anat om cal &tinuiSenfoe shi@allaties 4 memaﬁa@gm%gaﬁ (P@)ioTg stibjectSdol thatnddlé@mrSo as

to cause an increase in clearance of an_,
passage increases between a CNS of the subject and another body compartment of the

subject.

There is additionally provided, in accordance with a preferred embodiment of the
20 present invention, a system for diagnosing Alzheimer's disease (AD), including a
stimulator for stimulating a sphenopalatine ganglion (SPG) of a subject, so that molecular
passage increases between cerebrospinal fluid (CSF) of the subject and another body fluid

of the subject. .

There is yet additionally provided, in accordance with a preferred embodiment of

25 the present invention, a system for diagnosing Alzheimer's disease (AD), including a
stimulator for stimulating a sphenopalatine ganglion (SPG) of a subject, so that molecular
passage increases between cerebrospinal fluid (CSF) of the subject and a tissue of the

subject.

There is therefore provided, in accordance with an embodiment of the present

30 invention, a method for treating Alzheimer's disease (AD), including:
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rel ated constituent of a central nervous system (CNS) of the subject, from
cerebrospinal 25 fluid (CSF) of the subject to a system c bl ood

ci rcul at iwp oofioishe subject, so as to treat the AD. Ther e PC3/Iyeoosesr t her
provi ded, in accordance with an enbodi mrent of the present invention, a

met hod for treating Al zheiner's disease (AD), including: stinulating
sphenopal at i nestgawgtingsphéBPEptinegaigtion (SREHrelatsdl tissuwudijacubjepiby @Dlyesent i ng

an odorant_t n_ai.r S f ¢ subj ect P I td. Ssu

sel ected “} re%ﬁl%cgﬁm%?%%&aﬁ%ﬁgag%fégct SS‘één lenglr)g\;te}g?tlgggrsgsu%o%kt%%g ﬁé%%j %nct whi ch
are direcSPg ofifial eubijeotldnyl eerRNABEre bft the tshje8P@hichnde ety @3tdOHEIES
PCT/ 1 LO3/ 00508 configuring the stinmulation so as to cause an increase in
cl ear ancecﬁ‘?neﬁtr"rd}ﬂjhfﬁégg;é@agconsti tuent of a central nervous system (CNS) of

the supject, f E%gﬁﬁﬁ%@lﬁ@&ﬁhﬂ&%n §d bd €b CABE)anOhcreile if Waekike 0P 2l APSt e ¢
bl ood circulation of the subject, so as to treat the AD. 5 In_ an

enbodi mentelatsd iconstienhef @ prataPEIYRIsaY e CYSUef fhecnbiadsiremradiremyof the
stimul ati g%ojfér’#f% SEmi6 Blood 6 @gﬂlobf%tsh@ea; sd G0 A k! Abed consti t uent

i ncl udes tory- relat constituent, tau protein, PSI, PS2, a DNA
fragment, an RNA fragnent, a cytokine, a marker of neuronal death or

degener ati on, Jdhererigefurtber prgvided,| Enpasersiagee] Withr ac embodimentedl Sieoniegent

subst ance,; o Nyl ' - ' j cted fromthe |ist

consi sti ng:ljn og&%al aérlrityﬁ%%{l?%imggéﬁ@éﬁﬁég%&%%%%%@&%ﬁéﬁm%fd protein, and/or an
anyl oild pr ot eistimsletieg t piiefapalatinen eganglean (SRG)-sdlited) tsbuef radgee sutgebt aby | oi d
protein and whol e anylaid protein, and,conf.igqupi he sti.oul atian

Mol udes dePng PheTnd St Bishias dooe S0ond T e R R (e
cl ear ance fiym:t e SRG | @it Qubject @hdt &dve dibsisi bfiehd subijeat Wbichr at edirect!SI |
PS2, DNA fra%rreni, RNA fraggeg}g _cytokine, marker of neuronal death or
degengrati%ﬁ,%lké?m&f‘t_egﬁ’ f gnﬂ%‘t ory process, neurotoxic substance,
anyl oi d prot ei Ronfidmkahé sihekebd s& ek @6 tetthel MmOMciel® i GaraRBIfHhi AD- Of &
wild anyloid protern and nutated anyloid protein, and/or a |ngf1gl‘0t6I n

sel ectléd frelgtpdtonestitpest ofasentel perjowst SysEmAGAEI o8 dhe Bhiprlo ffgmp? BREY of BRd whol e
anyl o1 d_Praablilo a$stdfi ook RirBlidfooRl i di6fler, tdbAFRALURNED. W LN an

enbodi nment resent invention, or treating Al zheiner's
di sease (AD), includi nH: suppl yidr;g a pharmaceutical agent to a systemc
{

bl ood ci rcul at iTdwreois still Sunhes provideds imascendpneg %ighemh epbedimenieoidhpiesenh
(SPG) -rel qg@&ﬁ%ﬁ,saslﬂgth&i fok '&Earﬁlg %ﬁ&ﬁm&!é disease (AD), including:

stimulating sphenopalatine ganglion (SPG)-related tissue of a subject by applying

20 an electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an
SPG of the subject and nerve fibers of the subject which are directly anatomically
connected to the SPG; and

configuring the stimulation so as to cause an increase in clearance of an AD-
related constituent of a central nervous system (CNS) of the subject, from cerebrospinal

25  fluid (CSF) of the subject to a systemic blood circulation of the subject, so as to treat the
AD.

There is yet further provided, in accordance with an embodiment of the present
invention, a method for treating Alzheimer's disease (AD), including:
stimulating sphenopalatine ganglion (SPG)-related tissue of a subject by
30 presenting an odorant to an air passage of the subject, the SPG-related tissue selected
from: an SPG of the subject and nerve fibers of the subject which are directly
anatomically connected to the SPG; and

26



applying an electrical signal to the SPGrelated tissue, the SPGrel ated
ti ssue selected 25 from an SPG of the subject and nerve fibers of the
subj ect vWpDwob/1ex688 di rectly anatomi cally connected to thePSPE.030808
configuring the stinulation so as to cause an increase in passage of the
pharmaceutical agent fromthe system c blood circulation into a central
ner vous syst emcoffgiiBngdhe stiraulstity) e tag tcscaam;s anointregsatintdherohte oB@nThRr e i s

addi tional | 0 ed acc rdance 0 nt .of th resent

i nvention,” lét Bﬂ?? %&“GF%P% %tg]iarﬂﬁwﬂllsz%’ (1&@)6)?3% ft BP0 FoE ngaF

suppl yi ng faui® t@spgaﬁ&w subjrkt RGESYtetni Blo&Y Sitorltion bf HedulgiedtCdsl Attod craatahe a

subj ect; / 105658 PCT/ I LO3/ 00508 stinulating sphenopal ati ne
ganglion ( )-related tissue of the subject by presenting an odorant to an
air passage of the subject, the SPGrg ét ed ti ssue_laqiuégect ed1 from. an SPG
of the Ssubj ect 1BAB cHEpYmer grWatie thpgP UBPEE tsifit § dirgfitly stppipting

anat om caldygpgnnected to the SPG and 5 configuring the stinulation so as
to cause an iIncrease in passage of the pharmaceutical agent fromthe
system ¢ Dbl ood mrs%ﬁleasﬂpﬁeadoﬂg OgR ADULRLAL ORLNAMS ﬁaqﬁa@srrhn (ENRm byt he
subject, so as to treat the AD. In an enbodi ment, supplying the

phar mac eutetaged agléhmentnéﬂuun@@nadrﬂ?ﬂ S |anQNPhéraglph1@tr aacRNA fegmengent to
the syste oqd u e t 10 list
consi a1 n ST nEher S AchiQa 0 oF ok EEpRLOD BEEEI T FPbilEry

i nt ra-1ar t eproedss, adrenruteadtic substame, amylmalgmtemomeahylad Ipmtemiselacttecbfnomsthdimut aneous
adm ni stration trapuscul ar m ni strati.o ations,
The phar metBabRRaPT At croReT aiueh £ it S s S STPL AR Ry Lo Rvoa
recept or bhokekele@ttd FaNthehdsti BshsBiing Pt Bhgdentede binglold @fbtéiﬁrdn\ia\tfhdlél 15 of
] 3-anyl oi froma | oi d precursor protein, ~a cholinesterase inhibitor, a

stimul ant SRYIprRFeicie gehermdiersng thy stepulpgony inpides Foptigpring the SHRYIIAR S hat

sti mul at es,PIPEHEE RN iRfealleln/ fre EMMB Jragt %ﬂanﬁnmﬁrragieuadonﬁﬁﬁénv%ﬁon
nmodul ator, an antioxidant, a hornone, an inhibitor "of protein tyrosine

phosphig aspioteim RldPSHh RNAifreementy %ﬁp@@ent,apyg)émé mwéﬁracrfwea@éﬁtdeath 0p-
anmyloid in IS B
n(r)rK st er oi g%lla %%E ah |51|§ﬁ§farma1 [0 gfo@?%g% %?&l%kdbfgiap ér u@gf(a:ea agent

sel ect ed f amyloidhgroteirs selecmdn&mmtthmgstocfonsmmngéﬁ wsaldcaméolda)roiommmdenmabﬂ an AD
vacci ne, and .a. derjvati

AD . va I .exa sel| ected
phar maceut ?’B%EPlda% it i ‘&Pﬁ%ﬂjﬂa (pe{?teglnvse it ?ﬁqg?]ﬁel ) r%}sﬁh% P Eeﬁag{ng?ted
ant i bodi esaragididsibted P Shbleianylyi® hitdin.t hat is characteristic of AD,

20 There is also provided, in accordance with an embodiment of the present
invention, a method for treating Alzheimer's disease (AD), including:
supplying a pharmaceutical agent to a systemic blood circulation of a subject;
stimulating sphenopalatine ganglion (SPG)-related tissue of the subject by
applying an electrical signal to the SPG-related tissue, the SPG-related tissue selected
25 from: an SPG of the subject and nerve fibers of the subject which are directly
anatomically connected to the SPG; and
configuring the stimulation so as to cause an increase in passage of the
pharmaceutical agent from the systemic blood circulation into a central nervous system
(CNY) of the subject, so as to treat the AD.

30 There is additionally provided, in accordance with an embodiment of the present
invention, a method for treating Alzheimer's disease (AD), including:
supplying a pharmaceutical agent to a systemic blood circulation of a subject;
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(c) antibodies against (3-anyloid, or (d) antibodi es against tau protein),
and configuring 25 the stinulation includes configuring the stinulation so
as to cauwe oshesessicrease in the passage of the pharmaceuPCraLoz®ssst. | n an
enbodi ment, supplying the pharnmaceutical agent includes adm nistering the
pharmaceutical agent for inhalation by the subject. For exanpl e,

admi ni steri ng stheulatifpaspipaeptidtoal gaghot (SBG)-rakdted diskwen ofythe habggbjtect may

Ther o1 s ERPTICHH FBHANT 1 BiOURHER. T 1 SRISF A SO R LR AR S St of
the presepin:i fvePd @n the siBfebodnd Qlervier GBdrs NG Ak zhidjdoe wisictdiase divect(yAD) ,

i ncludi ng: 28 WD 03/105658 PCT/|L03/00508 stinulating sphenopal ati ne

gangl i on @W@pwﬁuﬂm@w@qu&?@%ﬁ; Pfe subj ect by applying an el ectrical
signal sto the iR dibhiSHBn {8s SBCehiRE alnCihctdasSUR SRbREt €M thd rom an
SPG of5t he subjg‘glg{gﬁglrl\% néeirsvle T bgrs 01§ t he subj ectC v%hi ch %Eea%gi rectly

anat om calphgrmaoentiset agdntt fiom fthe SPEMia AlPod cizewptioguiniong ceeal VALY WEiEBh so as
to cause LG ] l,¢pd now (CBF) of the subject, so as to
treat the%ggsglq%@?g&?%%égg’&%lg{tlhgﬁ«g{?l y provided, in accordance with an
enbodi nent of the esent. | i . L Ag: iger' s

di sease (AD), i‘ha} S%P%%ﬁeﬁstt nibeRe tﬁ%?%%ﬁ%ﬁ%@%‘fg%%éﬁ%‘?%% F‘iﬂglr?é?%%%t@%a at ed
ti ssue of phhenaselnjcaligeinyto thtGygemdidodreircelatiodoingrittethmicue selectepiendle of t he

subj ect, the SPGrel ated tissue selected. from an SPG of the subject and
ner ve 10i bt GPsite thf’%ré‘ira]\f\ﬁﬁ@ﬂnwgoﬁi Py grous aaﬁg{“g%%%fﬁ v cadél%géggi ed to
the SPG aRhiggitiogur 'nﬂg%aria&leglti Adthiafstraons O saiscuta@e AU SEIndnisiratioheassd i n
cerebral blood flow (CBF).of the subject, so as to treat the AD. 15 In an
embodi nentitrFBECRGIAIHESEHRODst i ul ati on i ncl udes configuring the

stinmulation so as to cause an inprovenent in a netabolic state of a central
nervous syst emFof GNGy agplicatianss ] pearmaceytical agent Jpelpdss, & @lUuRrRAte F$PeBi®k or dance

with an enhadif; @?AM 3 Bidbker] AVRRAH Haing an FRNKIRGY Efict Bh agRAGLAY
Al zhei nmer r’gsﬁ |§gﬂ;§% AD) %eoigfr)ltgl E%i neé’: 2% [ nFa?i ng EE%engpal atine ?angl ion
[0

, st mul € .
( SPO) -Ise| afefbtamyloslibomfamyleid presyrsobyrotgip| & Fhajinesigrass| inkibiters 8 stigiudphiof t o t he

SPGrelated tissue, . ﬁl At ' iongPR9f the
subj ect ant ner %eeneﬁnélgsasnéggé e sf%g?llé%:? &\%ﬁ?@ﬁ k}gdggeﬁ‘g?létggﬁogﬁgﬁgt o% cally
connect ed growtthfactoRG mirugglial activation modulator, an antioxidant, a hormone, an inhibitor

of protein tyrosine phosphatases, a medium chain triglyceride, a gene therapy agent, a B-
amyloid inhibitor, an endogenous protein, an anti-inflammatory agent, a non-steroidal
20 anti-inflammatory drug (NSAID), or a pharmaceutical agent selected from the list
consisting of: an AD vaccine, a component of an AD vaccine, and a derivative of an AD
vaccine ‘(for example, the selected pharmaceutical agent including (a) an anti-
inflammatory drug, (b) antibodies against a specific protein that is characteristic of AD,
(c) antibodies against B-amyloid, or (d) antibodies against tau protein), and configuring
25  the stimulation includes configuring the stimulation so as to cause the increase in the

passage of the pharmaceutical agent.

In an embodiment, supplying the pharmaceutical agent includes administering the
pharmaceutical agent for inhalation by the subject. For example, administering the
pharmaceutical agent for inhalation by the subject may include administering the

30 pharmaceutical agent mixed with the odorant.

There is still additionally provided, in accordance with an embodiment of the

present invention, a method for treating Alzheimer's disease (AD), including:
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configuring the stinulation so as to cause an increase in nolecul ar passage
25 between a central nervous system (CNS) of the subject and anot her body
conpar t mewo 0ofioseshe subject, so as to facilitate a di agno®C3I/IDe3/a0bes AD.
There is additionally provided, in accordance with an enbodi nent of the
present invention, a nethod for diagnosing Al zheiner's di sease (AD),

i ncl udi ng: sti stihalkiing sphénepaptiiea pamgtion a(tHG) oelateSPBsue edfathed sttijigt Uy of a

subj ect by 0 present.ing.an odor to.an.air pa . ject, the
SPG r el at @Bplg'?%s%glg‘gp‘éa&g%‘al T%r @&%%IMB?W%@G s%%g?%(lzagda{ﬁ ﬁengéigéetg i bers
of the suli@gt anERCh oA @ediubfet lad wRed Gibbsadfl yheC sutjent t which care hire8RG, and

29 WD 03/ 105658 PCT/1L03/00 Og configuring the stimilation so as to cause
an i ncr eas@atopucally eenpegtpd S Bg’%@tmeen a central nervous system (CNS) of

the subject and,aRtRErhdEMuBAGPES tBH caife arl BRrAEDIIE CerebBD bRSA tTow
facilitate a diagnosis of the AD. In an enbodi nent, the nethod includes

measur i ng (&BEdaEthe subdget, sees tafecabbRdD.body 5 conpartment. For sone
applications, the other body conpartnent includes a system c bl ood

circulation of he ﬁlrk%h eahitiofdly FHOMIEE Ui RYoriiRe SkitiNah adrhtAirhdHE | 01 ARS
configuring the stinulation so0 as to cause the increase_in nolecular
passage betressetinvdntioGSnethefl fohtreating tleheirgerlsdisorse ¢APo.Undedingi. Al ternatively
or additionally,. t c r’r?ng_ pnckudes ol : e

subj ect, and c&HPF*%ﬁ‘r‘g n%%grhog’g@%{?enfﬁggg |{°§)1n I nc?ljrg1 J[eeg l(tzl(g)grq i%ﬂaﬁﬁgﬁ‘t’% w

sti nmuliat i opresatigsad odarantste drhair ipRsageastethe subjedtethel MG-pdasd gesubestlaeted t he

CNS and th | as Furt her,.al ternativ or di t.Ji.onal t he,.ot her body
conpar t nen‘?orflﬂ@flu@g %tgﬂt?n?“bé?“t%é LOby ?’cb%rs ghdhe SR JFég}u‘r’Vlhli% PRV ul ati on
i ncl udes cgafdngeHilyRenicbRd % thegbPat e so as to cause the increase in

nol ecul ar passage_befween the CNS and the serum Stil.l fugtg%&?éS

al ternatively donBgHme; §p SHmplation S0 ASHgr CaSfyFn IHRTRSP (HeERTCOT i 1% of the

subj ect, anthr)eeMEisejEdtNS o& Retrsdk EN@L i on includes configuring the
stinmulation s0 as to cause the increase in nolecular passage between the

CNS and the ascit 3. ediB&difichtS YRkigRdl tthONAhatRhOVhdeRs tohfREARE d@Bce With
an enbodi ment of the present invéntion, a nethod for diagnosing :

Al zhei mer ' gingilgfsase ag MBRIsE AMpHivagrentin a sactabaliastpig 9f 8 SW@WEW‘&{SiSWT@angI i on
(SPG -rela )toifﬁl%"éﬁ Jﬁ& a subject by applying an electrical signal to the
SPG rel ated ti'ssue, lt) e SPGrelated tissue selected from an SPG of the

subj ect and nerve fibers of the subject which are directly anatom cally
connected to thBhe8P@® adsodprovided, in accordance with an embodiment of the present

invention, a method for diagnosing Alzheimer's disease (AD), including:
20 stimulating sphenopalatine ganglion (SPG)-related tissue of a subject by applying
an electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an
SPG of the subject and nerve fibers of the subject which are directly anatomically
connected to the SPG; and
configuring the stimulation so as to cause an increase in molecular passage
25  between a central nervous system (CNS) of the subject and another body compartment of
the subject, so as to facilitate a diagnosis of the AD.

There is additionally provided, in accordance with an embodiment of the present

invention, a method for diagnosing Alzheimer's disease (AD), including:
stimulating sphenopalatine ganglion (SPG)-related tissue of a subject by
30 presenting an odorant to an air passage of the subject, the SPG-related tissue selected
from: an SPG of the subject and nerve fibers of the subject which are directly

anatomically connected to the SPG; and
29



configuring the stinulation so as to cause an increase in nolecul ar passage
25 between cerebrospinal fluid (CSF) of the subject and another body fluid
of the suWp®at9s6s® as to facilitate a diagnhosis of the APCTIhey®s48s still
additionally provided, in accordance with an enbodi nent of the present
invention, a nethod for diagnosing Al zheiner's di sease (AD), including:
stinulating sphenfigsaingt thaestigaigionoso eSRGKausel at ubrdaps smenaécudar spajaget by 30
presentin n odorant to an age of .the su he SPG-rel ated

[l aue. selteeyeed & Fgthneareepeis: RIS Qo wbiecra MePoeboddepongrtnl

subj ect Whihe Bubfdet sélbd RGhdiltate\BADIBES aF fhy ACONnected to the SPG and 30 WO
03/ 105658 PCT/1L03/00508 configuring the stinulation so as to cause an
increase in nolgenkabofidRsgde MEhYERBIEES BSOS N adnsfitudhtthf (heSFtherdody he

subj ect and another body fluid of the subject, so as to facilitate a

di agnodi s @MBEREEXND, | n an enbodi nent, the method includes neasuring a
constituent of the other body 5 fl ui d I n an enbodi nent, the nethod

i ncl udes cor r elEQF isawe aapphestionshe OHiSE dAdy semeaitesnt ipgiudes gnwbtemireliood o a
pat hol 09y Gfcufon fo#7 the Oﬁﬁje@p Rhhlicéddr %[i'ﬁngnttﬂéestﬁﬁﬁﬁﬁdnt URRided %oﬁﬁé‘lﬁﬁket‘ﬂef rom

the group consisting of: a "protein ornone, an anti body,
el ectrol yt ﬁ;mldatmamooqsetpmm@ the riekrease @nzgoimulaamﬁsagﬁdoqﬁmdhe ﬁ?@J& imal the

tit t I t t I
addi t1 onal et BO5F (BARNG, "Aiigerd SERGHAGRNP, bk L ol SRBRUEL Y O,
whol e 1d ooahpludqssl plssiren, ofsSthe tsnbjecanmdaemﬁgmng taa dtimelaton inclpdeh eonfigmsng thaent
i ncl ud | i th | ect f d. |
ol Udes oRTRUERRAY TrE BEHeRCHBaPT MR eR B e 68 b Red Bfect,
and, for sgEEnaPRidheAhl@iEivelyfRasdditifgl tﬂé b'tlhaﬂ bddy compaang: iddieies Serurthn  an

enbodi ment, the method includes det er m ni n% a di aﬁnostl c result according
to the i npithe spbiestomdirenfisamedhs stantlption iptudssrcopfgmng fas sHmuaiw® soflere | s

al so provi gedysd Me %%gyﬁmelewma% @Héméémetm ardd'Be BB MLl fuANRNt i On,
a nethod for diagnosing Al zheiner’s él sease (A I ncl udi ngﬁy 20 stinul ating

sphenopal aelamestiyelbigiri agditiogry) tieeptherebodyi @m]i’ertmﬁntals savifee of thy subigshyAndg  an
| ect | t
el oct ed 1 iR R KASENT AT Lohb AR ob Wil lEhElo (aiR e o)

are direct ingreasedh amlealar passagpretoiee thet (NS hel tBP&citesnd

There is yet additionally provided, in accordance with an embodiment of the
present invention, a method for diagnosing Alzheimer's disease (AD), including:
20 stimulating sphenopalatine ganglion (SPG)-related tissue of a subject by applying
an electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an
SPG of the subject and nerve fibers of the subject which are directly anatomically
connected to the SPG; and
configuring the stimulation so as to cause an increase in molecular passage
25  between cerebrospinal fluid (CSF) of the subject and another body fluid of the subject, so
as to facilitate a diagnosis of the AD.

There is still additionally provided, in accordance with an embodiment of the
present invention, a method for diagnosing Alzheimer's disease (AD), including:
stimulating sphenopalatine ganglion (SPG)-related tissue of a subject by
30 presenting an odorant to an air passage of the subject, the SPG-related tissue selected
from: an SPG of the subject and nerve fibers of the subject which are directly
anatomically connected to the SPG; and

30



configuring the stinulation so as to cause an increase in nolecul ar passage
25 between cerebrospinal fluid (CSF) of the subject and a tissue of the
subj ect, wooagoi88 facilitate a diagnosis of the AD. Ther @CraLémosiser

provi ded, in accordance with an enbodi mrent of the present invention, a

met hod for diagnosing Al zheiner's di sease (AD), including: stinulating
sphenopal at i necgdipgtin®nhd Shylatied 8b ed i emse aofinaressabinesivlebylar BBsa@eesent i ng

an odorant to an air passage t sybject, the SPGrelated ti.ssue

sel ect ed PFVGRR CHPPrafa ?]u%f{ggghﬂih&:{s‘%é‘lr‘fga%?wg‘ef E%‘gr@ulgf’%@ﬁéubéﬁ%j 8ct whi ch
are directli fpadk3 83¢nboie6d8eAP/ | LO3/ 00508 anatomi cally connected to the
SPG and configuring the stinulation so as to cause an increase in

mol ecul ar  passags oRESNRGH, HEHRRRSRIRE nidstirtie (CMtitRIt bhte 5tHk] Baty and a
tissue of the subject, so as to facilitate a diagnosis of the AD. 5 For
some appl ifB&di ons, the method includes neasuring a constituent of the
tissue and/or correlating an abnormal concentration of the constituent to
a pat hol ogy of Ina emhodimeny therrecthed npludes comslstingram ebnormaleonegngratign of

invention,g &%stﬁﬁ&ﬁ%&ﬂ&ﬂ(%lo. of S5 ected fromthe group consisting of. a
protein, a hornone, an antibody, an electrolyte, a neuropeptide, and an

enzyme, and ”E%PE&R%%%EL%M%%F,%Q LYEReS Eﬂgﬁéd FERASHE g{&p .tcB‘x?Sf'stiﬁQ ofgl ected
constituent. In an e I'ment’, neasuring the constituént includés measuring
a pl ural i tproteih, acemsibid, Lansrsibody, taneeledtolyig. a benropaptide ad, anf enzyme,mend

applications, the, nmeth i pcl udes  det.er m ni i ti

accor di‘ng TESEHE ?‘ﬁtcg?ﬁgglfegﬁncgﬁl BetWeen e gﬂﬁcsggeg?egtﬁglé%%%g@ A{ftﬁ%ﬁ%&% Pituents
of the ti siuRiondlly, Theeoter Bodst ilhill i welediet fipmothe distl consistiag ofir eiaoie @londs h an
enbodi ment of the present. invention, met hod f.or1 ar eat i p}gqél z%eit r's
di sease (A)Sma; sEVPgRMlpscitsspPns MepsuEee coRstignt LFigAss samgy 1F 84t %ne site
of a subjeglig the site selected from the list consisting of: a

sphenopal at1 ne ganglion (SPG of the subject, an anterior ethnoidal nerve

of the subject \&s Bk iBhstRiAMbially HefMes Siratiiey HbiRE bodyafld from
communi cati ng branch between an anter’ior ethnoidal ner

e and a
r et r 0-167 bi tissie ofthne¥biest, andriosREIGIDPlipRSIoBY BjcasUTinga R!W%i\:/(rﬂf CERSIRGN®r Bhch
petween a ROSEEIdREn ML HIFIKE d@fninfie £ HEARLO Al REGHAR fman SPG
Cl, a greater pa b

of the subje atine nerve of the subject, a |eSser palatine
nerve of tinershalipebttyvea opbatopalsaf theeomtifuestsof t he subject, a

communi cati ng branch between a nmaxillary nerve and an SPG of the subject, a

There is also provided, in accordance with an embodiment of the present
invention, a method for diagnosing Alzheimer's disease (AD), including:
20 stimulating sphenopalatine ganglion (SPG)-related tissue of a subject by applying
an electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an
SPG of the subject and nerve fibers of the subject which are directly anatomically
connected to the SPG; and
configuring the stimulation so as to cause an increase in molecular passage
25  between cerebrospinal fluid (CSF) of the subject and a tissue of the subject, so as to
facilitate a diagnosis of the AD.

There is further provided, in accordance with an embodiment of the present

invention, a method for diagnosing Alzheimer's disease (AD), including:
stimulating sphenopalatine ganglion (SPG)-related tissue of a subject by
30 presenting an odorant to an air passage of the subject, the SPG-related tissue selected

from: an SPG of the subject and nerve fibers of the subject which are directly
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25 nasopal ati ne nerve of the subject, a posterior nasal nerve of the
subject, an infraorbital nerve of the subject, an otic ganglion of the
subj ect, wp oafibsssent fi ber going into the otic ganglion @CTHhe/®8is ect, an
efferent fiber going out of the otic ganglion of the subject, a vidian
nerve of the subject, a greater superficial petrosal nerve of the subject,
and a | essestomtedpcquatctabalthas®@;endf t he subj ect; and 30 configuring the

signal so as tgnciause 34? iﬁcrgﬁse in c]earance .of an ADrEI a}t ed
constituent of “AHEEHEE ar° SAPYEHY §9 S efh (RSP GPCPRE QuBPEEYar PRsSI8®a brai n
of the subpwetn terchb@sgiyalt fd GCHFOOTHS i subjettadndon tigue tdTahS YijQEso &OtodS t O

treat thefA . .32 VWO 03/ 1&‘?6 8 PCT/1L03/00508 There is yet further
provi ded, JBH1AE 8 GtagaPEEOMPE Alan enbodi nent of the present invention, a

met hod for treating Al zheiper's di sease (AD), including presenting an
odoranf to an 4% SHREsRGEAoRs, dhesmsihad includss meawriage Jeasithryt pbia tisticect ed

for presephdbi @rela@ng bi ?br@%al%ﬁ&ﬁﬁﬁioﬁ%@%%%nétﬁuén?to%?}xozt%gto?&fjiuSe an

increase in clearance of an AD-related 5 constituent © entral nervous

system (CNS) ofy bl8:aby G duf OIDRBHERI AR Bidert it htiod, B bolinde}PisS U] eCt
to a systenmic blood circulation of the subject, so as to treat the AD.
There is atlededfromithegroup ponsistiog afmgeoteiint h hemoasdrodintiety, of cledilyte, @sent

Ther e | oui . o, ot e s
Cupplyi g S o gcl i AR, e AR e e ARTAR it ol e

subj ed®; i€ledphiopstitgeran el ectrical signal to at | east one site of a
subject, the site selected from the |ist consisting of. a sphenopal ati ne
gangl i on ( SPG) Imfn ehbodiulehe cheasingatht eohsbituene idotuded aleastginy @ fliratifeofsSubj ect ,

a posteriaor hnpi nerve qf the subject, a communicating . branch between
an anteri 8?115@%1*‘?%! %g{lfen%ﬁs% 3}\&}1‘5 Pt riJBr- 5PBF taﬁpllﬁp%@%ﬁ‘%&ﬂ 8t t he
subj ect, dclenniihg £ abingHidR0E AcRdive aNtR RREERIGPObetRbA BidairaNssver and 15
a retro-orbital branch of an SPG of the subject, a greater pal atine nerve

of the suffhsropstitienty FLheHisspa ati ne nerve of the subject, a sphenopal atine
nerve of the subject, a communicating branch between a nmaxillary nerve and

an SP@sof the gsHbEectll airtheASRPRAEALH REcO@NYE with dnh@ntodh@e b tha JRQsher i or
nasal nerve of the slg)té)ij ect, an infraorbital nerve of the subjeéct, an otic

gangl i on &#verten, & msthodifor gaating Alzheimer's digzase gYPhipciuding: t he otic 20 ganglion
Subj oct o i s SLebal N IoPIR koo Il FRRN OB o
nerve of tifelisiubprsisting aafd aasphescpelatind genelivet (SFEA| ofnthevaibiskt, tane astutijrect ; and
contaur, ekl O o0y Sy 036 B RAHRT WP S
nervog$ syenenmicAiig)braficht beéween an anterior ethmoidal nerve and a retro-orbital branch of
an SPG of the subject, a communicating branch between a posterior ethmoidal nerve and
a retro-orbital branch of an SPG of the subject, a greater palatine nerve of the subject, a
lesser palatine nerve of the subject, a sphenopalatine nerve of the subject, a
communicating branch between a maxillary nerve and an SPG of the subject, a
25 nasopalatine nerve of the subject, a posterior nasal nerve of the subject, an infraorbital
nerve of the subject, an otic ganglion of the subject, an afferent fiber going into the otic
ganglion of the subject, an efferent fiber going out of the otic ganglion of the subject, a
vidian nerve of the subject, a greater superficial petrosal nerve of the subject, and a lesser
deep petrosal nerve of the subject; and
30 configuring the signal so as to cause an increase in clearance of an AD-related
constituent of a central nervous system (CNS) of the subject, from a brain of the subject to

a systemic blood circulation of the subject, so as to treat the AD.
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25 subject, so as to treat the AD. There is additionally provided, in
accordance with an enbodi nent of the present invention, a nethod for
treati ng woahaoses ' s di sease (AD), including: supplying aPpiRaresosest i cal
agent to a system c blood circulation of a subject; and presenting an
odorant to an air passage of the subject, the odorant_ having been 30

sel ected for pFesseif yatifeiher pravidedajny aq@a@g@gewm@ae@éocﬁmemsofg@@mreégntto cause
an i ncr eageeldd PASHRABI % %J&Eﬁr@}%ﬁﬂﬁﬁﬁé{‘s' &ied Eﬁg@g InEﬁG}ng S¥HEheH,C bl ood
circulation into a central nervous system(a f the Subject, so as to
treat theodiDant33aiVdr P8¥%4gR5E 5 Sutet/ the 08¢rad3@8ing Pherselertsd Sariprésentaiaint toonal | y
provi ded, sin.accordance w.t.h a odi nent. of the rese I pMentjiqgn, a

et hod 1 o EEERRS BF SRt ltin e 1 ST pfteost 18 iRl Mo MURTET

el ect r§ catomstigaa oft ® cattral @asbunstesi (ENSF oftlewupreet fromherdbrdspingleflgidt ed from

et RO SRIEPBRS PSP S8 (RS SR 0 < o

t he subj ect, a conmunicating branch between an anterior ethnoidal nerve and
a retro-orbitalhdé amcdisofprovided SRG tortidfiee Suth et emBodi@BHLbf G iphgeftr anch

bet ween a, posterior ethnoidal nperve and a retro-orpital branch of an SPG
of the SUB}Q'@&QQD, %nﬁFbQQE@rﬁeﬁ%%&Zh%mﬁbsr&éeaé? {’f@emgﬁ’ﬂ}ngbt_, a |esser palatine
nerve of the subphRdsa phafiRRENRAPIRN 108 sPREMR bRfodichBulstit Ghlsubjgetl 0
comuni cating branch between a mexillary nerve and an SPG of 't he subject, a

nasoph? at i ne namhEngen elagrieq) sigarlito ahlead one sitoel habisct, Hersite sgectehBomubj ect

an i nfraoghi t:al LNE off ot I At d Ik O, the ject, an

afferent fi bielg %oéllrgﬁg ﬁ?'oatﬁge%??%ﬁ%gﬁggﬁoondsggfﬁg Eu%ﬁb%fg%,&a%&gl? Ter ent

fi ber goi sthmwidal ofervehenfothiec sgaergl iao pogiériarh ethmelijab cervea ofvilgi awbjentr ve of t he
subject, a greater superficial petrosal. nerve of the subject.. an | esser

5 toep’ por PRk SinarBhocfisah oR BhEAS  euRElal acre Arl PN wRR &, 2550

cause an anSP6asgfehé¢ subfeet, alvomimunicatnk blansl §eBBEn ostetibeethmbidelCiiervesandas t o

treat_the AD. There is_yet jtional ly provided, in accordance.with an
erbodHrent 180 P ypaitan St B8 Rueitieh BiaT PURIR B NI dor o

di sease (Mdor balatinedindsePbLSBAt dubtkct, 20 HheASALARE ABvabfaide RASSAJR of the
subj ect, the odorant having been selected for presentation to the air

passage bEeHUMBICAYNg §rapgl Pefcen or CRUNEATH MITYR P8as® PRCceF dbt 4MbiBflodd {1 ow
(CBF) of LR E§lh‘tlﬁieeﬁérve §gth@%u$jgct}f E?ﬁ&taﬁ&%d&@-neme&%é §u}ﬂé§,oatpfn?%g1§ﬁ%6r' n

accor dance h an e_nbo Iment” of e present invention, a nme .
di agnosi ngerk offi dliensubjest, dh otaganglipbpf therrubigdti g afferent fiber going into the otic

20  ganglion of the subject, an efferent fiber going out of the otic ganglion of the subject, a

vidian nerve of the subject, a greater superficial petrosal nerve of the subject, and a lesser
deep petrosal nerve of the subject; and

configuring the signal so as to cause an increase in passage of the pharmaceutical
agent from the systemic blood circulation into a central nervous system (CNS) of the

25  subject, so as to treat the AD.

There is additionally provided, in accordance with an embodiment of the present
vention, a method for treating Alzheimer's disease (AD), including:
supplying a pharmaceutical agent to a systemic blood circulation of a subject; and
presenting an odorant to an air passage of the subject, the odorant having been
30 selected for presentation to the air passage because it is such as to cause an increase in
passage of the pharmaceutical agent from the systemic blood circulation into a central

nervous system (CNS) of the subject, so as to treat the AD.

33



25 applying an electrical signal to at |east one site of a subject, the
site selected from the list consisting of. a sphenopal ati ne ganglion (SPG
of the suwpastigseasm anterior ethnoidal nerve of the subje®CI/TRO3pOSISer i Or

et hnoi dal nerve of the subject, a comunicating branch between an anterior
et hnoi dal nerve and a retro-orbital branch of an SPG of the subject, a
communi cati ng Phaadh sﬁletadeiaanalypmsmaed dn etdérdmicd avitnen webadithe8b of the
retro-orbital branch of an SPG of. t subject , a great ’m al ati ne nerve of
t he subj e®eSey NVEREULP “}Fgfoé}t ?rﬁéeaﬁ’égégm éfﬁgls%ﬁ?) [g]é)[’ mcg Bhenopal ati ne
nerve of the sybii@at an elecﬁ@ﬂ%hmtalt [hgstbma@ﬁé\obegumn tie si@xklettad fromer ve and
an SPG of the subject, 03/.10565 PCT/I 034]005%)}% nasopal | ati ne

nerve of flfe 11§tub?rél§tmg #Tp asirbenapalafing SAngioR ©FG) PhirestHdyskt 2 g enor

I nfraogbi %ﬂnllgnm&?rﬂé?vé)foft R SUHEACts p%&eﬁéﬂ %ﬂ&?dwdll aavofoft AR Subbacta an

af f erent er going into the otic ‘ganglion of the subject, an efferent

fi ber goi mgmouhicating brendy hetwegarmglantsnionet @abw@@nd a gptroyirbifeh Arangl 9% of t he
subj ect, t erflc | esser
> 'deep perPatlons SHPEH4 futuRRling SRhal ey pockiof UL BRhL ndPad 2T

cause an ianefreatital brane eﬁ:anl G pﬁﬁ&asgbjedea \gemter @alat:memﬂ ofitbe vahjert.say st em
(CNS) of the subbect and a o her y conpart nent of th [ S0 as to

sub
facilitat deSSeTdiPAHRS | TEy B‘bJ efe® en?]ﬂﬁlwqwgrnw Shﬁ]eatcordance

with ap ersapshiRAtng fbrids wmaanh mbRiliyv eakve ommd anrm’l(hczm merswjeagrmsu ng

Al zhei mer' s di sease (AD),. including oresentlong an_ odo ant to '{i}
passage oftasqpelagpppere, of tthfeSUBIESH AROSKEDT ARahaeke SEfEE th art ?ﬁaé’Ebé ation
to the ai rne%sﬁqgéas%&@%eoﬂc toahRioAUSTIhA SubiRt, G UFRr AN fibdt GofSiftol the BBE ecul ar
passage between ntral nervous system (CNS) of the subject and anot her
body conpagenghimt ofghe sitdect sbiffseant fiber gping eutfefdhe pigamghonphihasubisctor the
AD. 15 They. Y Wi Rcamepedy rent  of
t he presen\'f1 m?ﬁ?/rg%f) #%lrel SH@E {%TQ %Q%Augg%lmai t%?%g{eﬁfézﬁg}enerﬁg di sease (AD),

i ncl udisng: deap pétydsalcheasre cﬁ”ttlaxsmbjlectadmdsl gnal to at | east one site of a subject,
the site selected.from_the on5|st|n j glion
(SPG of the sﬁrﬁ@{ﬂng&he 3%?%?? 8? fo EEhST H’ ea eeIP vcgéetg)%ﬂgﬁgglsﬂ%)j @23,[1'«’9%2
posterior @t iflab affytveat Bk AThe subj ect, a 20 conmuni cating branch between
an anterior et noi dal nerve and a retro orbital branch of an SPG of the

subj ect, a co |cat| ng_ hran bet erior,eth el and a
retro-orbital FFCFF b %fﬁt’gﬁégo?mtv ’sﬁ’b]" 8f ance g?%aatne? Fne tﬁerve of
the subj eCresedt ilvBS&R! aRARId foe n@amgeAnhelhiaes gishise CAD), ancswdiﬁglpmémhg ne
nerve of the subject, a_. comrunicatin bra et ween gram Ill ary perve and
an SPCOLf #hedeighy gbtan gjr passage of the s Ject o orant havmg ected

presentation to the air passage because it is such as to cause an increase in cerebral blood

flow (CBF) of the subject, so as to treat the AD.

There is also provided, in accordance with an embodiment of the present
invention, a method for diagnosing Alzheimer's disease (AD), including:

25 applying an electrical signal to at least one site of a subject, the site selected from
the list consisting of: a sphenopalatine ganglion (SPG) of the subject, an anterior
ethmoidal nerve of the subject, a posterior ethmoidal nerve of the subject, a
communicating branch between an anterior ethmoidal nerve and a retro-orbital branch of
an SPG of the subject, a communicating branch between a posterior ethmoidal nerve and

30 a retro-orbital branch of an SPG of the subject, a greater palatine nerve of the subject, a
lesser palatine nerve of the subject, a sphenopalatine nerve of the subject, a

communicating branch between a maxillary nerve and an SPG of the subject, a
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25 nasopal ati ne nerve of the subject, a posterior nasal nerve of the
subject, an infraorbital nerve of the subject, an otic ganglion of the
subj ect, wp oafibsssent fi ber going into the otic ganglion @CTHhe/®8is ect, an
efferent fiber going out of the otic ganglion of the subject, a vidian
nerve of the subject, a greater superficial petrosal nerve of the subject,
and a | esagopald@epndied siohalsubjesty 8 pofteridrenasal iesetaf thnsib3@t, conhirgubitalg t he
signal so as t%) cau%,e an increase ig nolg.c%l arﬁfgas gger b%vx%g?(pt e afic

cer ebr ospPFP of fhsi ybieeisp ot 2anelion ghhs SPLISFFAL HETHE FOBLERY M Bt he

; %?J/ |ef 5,3/ g%h O%n to@ thef @6jebd, bt bffer@niiing Romi oup bf tho tiéRanghon WD ubREE 28

0508 There 1s yet further praovided, in orﬁgjgnce ';h an
embodi mentidign nesve oftheabicct, pussar sHerhcizhoeipl peye g‘ﬁﬁ@ ‘?cﬁgﬂn&la B mer ' s
di seasg (%EQ peigrﬂgallﬂgﬂvﬁgfﬁég’l?ogé&'iaﬂ an odorant to an air passage of the
t, the 6do

subj ec rant having been sel ect ed for presentation to the air
passage becauseorfiguiisg thecsignabse a8 ioxase amninimaese dnswldchlanpissasg| bsFvesBds age

bet ween 5 cerebrospinal, f 1 A ( . ect Lhek: e fluid
of the suﬁf&a?,negvé’% SYEn aC|)I(fq?§%eS%éJe ?g%ﬁgg(%tg&o?ﬁ? gceoa%%. %er eg?és al so
provi ded, sifje@csakdaficititan 4 fiagrossrifddiAi@nt of the present invention, a

nmet hod for diagnosing Al zheiner's disease (AD), including: applying an

el ectrical sigpal to at.|east..one. sjt |.e St ed from
10 the Ii st co@iﬂgt 13@“8?. pravides elﬁo?)cg?rg? ‘i§°ﬁ§”§§%"gl| %%%Odjrg%é)dfo@e tsxﬁlé&g%bj ect,
an anter i Ghvengbd)h@abod rfer diag@fsinghklzheitneec tiseaae (D), eincloding tpseitigl amer ve of
the subject, a communicati br.an bet we an anterjor .et hnoi dal. nerve
and a r et r¥oBRbioaRY a“lﬂaéﬁgﬁog‘%e S‘él?ie%gbae 8 Or?rﬁglagﬂ%ﬁeée stegteg ﬁ?ﬁ?ﬁ F%ﬁ??nng
branch bett&‘%%iﬁ%@% BEdagse i€1shyuBh 8alo AR\ iRdtehse th meleti0arafaldagabetvea@nch of

an SPG of the subject, a greater fgal atine nerve of the subcjnggt, 15 | esser
pal ati ne riepaptrabpevpies Biise@NS)aolsreHbisel ad othee body serap eé’ﬁlﬁ??é a

comuni catd.p Ctbg@&qgfgg?ﬁ%ga-a@nmf%M. nerve and an SPG of the subj ect, a

nasopal ati'né nérve o e subject, a posterior nasal nerve of the subject,
an infraorbital nerve of the subject, an otic _ganglion of the subject, an
afferdm fiber Thetenig stithdrthengrayided, ingpspepimss v amembqdspentof thepresepbr ent

fiber goi ggY&lﬁtc)n Qafm%tﬂgd Rt hﬁg@@%ﬁl%hﬁ@r’stﬁas%lmb?ﬁBclu(ﬁné0 vi di an nerve of

t he subje a greater supe petrosal nerve of the subject, and a
| esser deep peipplyswl anredrcireabiignah® atudgseorte sitaplla sdn¢dt.gbe sitrpetageddiogghal so

(e of e BuPEutagng & origoe Gl ARURHE (AR OE do, SRIER B RRREL 1 C
di agnosi s @hmbidel ABve of the subject, a posterior ethmoidal nerve of the subject, a
20 communicating branch between an anterior ethmoidal nerve and a retro-orbital branch of
an SPG of the subject, a communicating branch between a posterior ethmoidal nerve and
a retro-orbital branch of an SPG of the subject, a greater palatine nerve of the subject, a
lesser palatine nerve of the subject, a sphenopalatine nerve of the subject, a
communicating branch between a maxillary nerve and an SPG of the subject, a
25 nasopalatine nerve of the subject, a posterior nasal nerve of the subject, an infraorbital
nerve of the subject, an otic ganglion of the subject, an afferent fiber going into the otic
ganglion of the subject, an efferent fiber going out of the otic ganglion of the subject, a
vidian nerve of the subject, a greater superficial petrosal nerve of the subject, and a lesser
deep petrosal nerve of the subject; and
30 configuring the signal so as to cause an increase in molecular passage between
cerebrospinal fluid (CSF) of the subject and another body fluid of the subject, so as to
facilitate a diagnosis of the AD.
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25 There is additionally provided, in accordance with an enbodi rent of the
present invention, a nethod for diagnosing Al zheiner's disease (AD),

i ncl udi ngwproagessss ng an odorant to an air passage of thePsxbhjLeu0508t he
odorant havi ng been selected for presentation to the air passage because
it is such as to cause an increase in nolecul ar passage between

cer ebrospi nal The & (CBkhed brdvivedsinbjceeidatrdrich b smbedimbntt dfehs physett, so as
to facilitate, a 30 diagnosis aof t AD. Ip an odi ment, the .nmethod

i ncl udes Pvedion: pigethad BT Hrgngiing ﬁ\q%ehetrﬂerts Seaﬁo&@r m%#?%aﬁe@%%lrl% ®n a
dosage copddraih&dn 5P 5&%&&1@3 SBRsAHeYAoARERA IR REN Witdked fop pRE@SAIRLI Ny of
36 WD 03/ 105658 PCT/FLO /00508 the odorant. For, sone applications, the air
passage i focthe dis passagechearuse i sych@s tacqupe aminciase ip Frolosalar pasage il FPesent i ng

the odor agl.4:5%) 'p(f%‘i??%tfit t 5i¥ier H8a ﬁ@id‘@?ﬂ% ﬁﬁié’d'ttéb O the
t hr oa?’? Fgérre}érg%gﬁégg%’[di gat' ons@%‘%j(}%o%gfant eirs s}IeI ecte rso t’he 'Cllsi st
consi st i nfpciftate pdagnasisiof thesAAci d, cycl ohexanone, and anyl acetate, and

presenting the odorant includes presenting the selected odorant.

Al ternatively ?ﬁer@qg?aﬁéo(’@?d hdéq thi‘?acé’di%%@twh}? aﬁekﬂjﬁ&ﬁﬂgﬁﬁ 8f”ﬂfaé‘§)résk t
consi sting of. acelcalg, citric acid, carbon dioxide, sodium chloride,
and amonimventiomga pretheé fidridiagnosieg Abticiners diseasd (Md¥)s ingludignt i ng t he sel ected

odorant. 10 Further alternatively or.additionally,.t odorant, 1 s _sel ected
Promthe i1st wudned HEAEH sifmle ALIAYSnt SO 2 Skt edt i ied fo®

gi ngetol , l‘[}/iel'zﬁgﬁécﬁi@ilgﬁngrﬁ]l|o=f:}’!a S-pﬁﬁ_idphl@ﬁly@.lgaﬁ@i,orﬁ (SP?maffagqéem;betl, amum?taﬁérdghyde,
-propenyl / 2- phenyl et hyl i sothi ocyanate, thynol, and eycal yptal, an
present i nGEIEal #5101 el SERIECty e HBSIETHg ctopeidal | REYee P oﬁﬁr aect) @ an

enbodi MeNtomRuREHHe H2shch MR HALGA A RhieliBCHERaIHBREMI N@trd-oFR B blafcH 6 15
pl acenent within a nouth of the patient, the capsule being configured to

di ssol ve @p&RG afdhe abiechiatonmniniopting brapejubeitcesfa Raststiphethmaidal Rgnet @dpon t he
odorant i 2 SRE j : L1 ~AAH dhd by

provi ded, %irgﬁgglgg{%lgﬁgﬁ%cg %Q?hﬁglogﬁ’g%g@gng’n% E%?%t]ﬁe I%ﬁ{gseg@ ?nve_ tci’oan,

appar asus Idssar paletatei mgrval ofictheresubgectli 8 eshendpabiine j necveudifnthea seljédiulaat or 20
adapted to; stinulate sphenopal atine .ganglion PG «hel tissue of a
subj ect bﬁ"‘é‘f%‘fl&?f‘% gf‘?n&éﬁbee er“’?’c%l‘“%ﬁ“g%ré{lg“?ge taﬁcg a&’g r%e?g?[ g% S ?chké{tuea, t he
SPG r el at edsdphlasnenged ef thedubjectn pastetiGiani]l neteeofSthbjsetgectandinfapnbétalf i ber s

of the subject ich are diirectly anato al | onnected to. the SPG and
n]erve of the sugject, an otic gangh%n o? the smb_]%ct, an afferent fiber going into the o‘ncG’

i}

ganglion of the subject, an efferent fiber going out of the otic ganglion of the subject, a

20 vidian nerve of the subject, a greater superficial petrosal nerve of the subject, and a lesser
deep petrosal nerve of the subject; and

configuring the signal so as to cause an increase in molecular passage between

cerebrospinal fluid (CSF) of the subject and a tissue of the subject, so as to facilitate a

diagnosis of the AD.

25 There is additionally provided, in accordance with an embodiment of the present
invention, a method for diagnosing Alzheimer's disease (AD), including presenting an
odorant to an air passage of the subject, the odorant having been selected for presentation
to the air passage because it is such as to cause an increase in molecular passage between
cerebrospinal fluid (CSF) of the subject and a tissue of the subject, so as to facilitate a

30  diagnosis of the AD.

In an embodiment, the method includes presenting in association with the odorant

an analgesic in a dosage configured to reduce a sensation associated with the presenting of
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25 configure the stinulation so as to cause an increase in clearance of an
AD-rel ated constituent of a central nervous system (CNS) of the subject,
from a braDn3abseshe subject to a system c blood circul at iPCA/TDI3/M0HES
subject, so as to treat the AD. There is still additionally provided, in
accordance with an enbodi nent of the present invention, apparatus for
treati ng Ahgbdorimer Fer ﬁﬁrﬁ@mcz(t&m,,thé mba@hg&gn@lu@siamabaitoamty&d)thmiapf ed to:

stimul ate heno tine i on -relate i sgue of subj ect by
present i ngflsé) W@a@gprf%‘gg%r%@ﬁ‘)t §’/° BoResen %‘893???“&*8 tﬁ%naéﬁﬂrcaﬁ%sage of
t he subj eddrihdthi@aSPG rel ated tissue selected from an SPG of the subject
and nerve fibers of the subject which are directly anatom cally connected
to the SPG and: sy dgpuefioh§ @hSddorat atseRte® BomShd Bst CaMSRIna Bf iphsigase 1 n
cl earance of an AD-related 5 constituent of a central nervous system (CNS)
of t he SsubjcEk eyclahesnone.nd iapybecetaie 28 piessating the odowyiinelufles mpssaiipg the

circul ati %Iegﬂcedt)ﬁkﬁaﬁ“bl ect, so as to treat the AD. There is al so provided,
in accordance Wi th an embodi ment of the present invention, apparatus for
treating Al zhei n o: 10
stinmul ate spher{g%a agiﬁﬂ ?%gglgf’ﬁ@%’ {Hg % o?ériil('g at e(fédl 12%%?1% lsgb%gu%&%c?t{ by

appl yi ng am:ehcetlcat;tt:ttﬁc a¢1d,sqagnaldmmet, h@nﬁﬁ’@alpeﬂsatan@ammaeandtmesemmeI at ed
ti ssue sel ecf: g ]rg ﬁS q qsub ect and nerve fibers of the

subj ect whi‘CHAEMGT pégs[ep ngaﬁstg%?ﬁ N onnected to the SPG and

confl e the 0 as,.to c rance.of an

o ot oot "Ts T et fvalf St BndA RS PrhTE S EBARL P R B RuBE

subj elct , feformeskidp radl‘,;)hblnalhlccﬁtiﬂdj cblpe(rtﬁ&F)gngrotrl1 helngblbhﬁChllﬁOlsa’:}ﬁ(}b?ﬁ%m ¢ bl ood
circulation o ubj ect o.as to tr tteA There is further

provi ded, ?lanwtfgﬁ nclmggeldshytle: S meREHLT eﬂﬁglm‘%@ﬁ‘ta te,; thynplh 2B,

appar at us éu@,al tbeadd ﬁtgseﬁhﬁé‘ﬁbﬁf%raﬁt 1&1&&@%%s&ﬁ%thésereb@slba&aﬁ stimul at or
adapt ed stimul at e sphenopal ati ne ganglion (SPG-related tissue of a

subj ect by Pr €S8 M e&bo&meﬁﬂq;r@seﬁtldgot&no@drtnt ptﬁaﬁa&e Rentile SRRt for t he
SPG-related tissue selected from an SPG of the su !ect and nerve fibers

of t hetsubpleesmephwvithing modhraidhe patienhttemeapanle peiosa toodissplye vBPG, and
configure édﬁg.g%ttﬁ@étﬂ{ah@ wid AShd at {eft S¥he Hg/dn“t%é S5Ent i F%@@@@%ﬁ%% an

AD-rel at ed const | of a central nervous system
subj ect, fpassageer ebrospinal fluid

There is yet additionally provided, in accordance with an embodiment of the
present invention, apparatus for treating Alzheimer's disease (AD), including a stimulator
20  adaptedto: ’
stimulate sphenopalatine ganglion (SPG)-related tissue of a subject by applying an
electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an SPG of
the subject and nerve fibers of the subject which are directly anatomically connected to
the SPG, and
25 configure the stimulation so as to cause an increase in clearance of an AD-related
constituent of a central nervous system (CNS) of the subject, from a brain of the subject to

a systemic blood circulation of the subject, so as to treat the AD.

There is still additionally provided, in accordance with an embodiment of the
present invention, apparatus for treating Alzheimer's disease (AD), including a stimulator

30 adaptedto:
stimulate sphenopalatine ganglion (SPG)-related tissue of a subject by presenting
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(CSF) of the subject to a system c blood circul ation of the subject, so as
to treat the AD. In an enbodinent, the stinmulator is adapted to directly
stinul at ewDle/188& There is still further provided, in acecrdpeso®ses t h an
enbodi ment of the present invention, apparatus for treating Al zheiner's

di sease (AD), including a stinulator adapted 30 to: stinulate

sphenopal at bdveangengl hio pasSRGf-thebidiet thd SRGreelattd tisrue selpjted fromyarapFyi ng  an

electrical .signal to, the SPGrelated tissue, #t. | i

sel ect ed P’?%ﬁg‘%éeﬁt anghngHys @ﬁﬁ@‘g‘%’%§Mﬁﬁ}f§§7%‘}j€%§’$§)’g§@q€%ﬁfﬁé‘£ éscﬁ jblgct and
nerve fi bgkspef atde subject which are directly anatomcally connected to
the SPG and configure the stinmulation so as to cause an %ncr

ase i.n
passage from acos{igyre e stupilging soias dQ FayeT BhIGTe8 SHEPER P ?lh@@’r iednt r al

nervous SYstem{hiPkeRfal hBQosUBkEHICNS ofthe Subidta THIAC € biairced thagefett suppl i ed
to the systemc blood circulation, so as to treat_the AD. There is yet

further preystagedblood caedionsh e subieet, srpsdoberthee™?- of the present
i nvention, apparatus for treating Al zheiner's di sease (AD), including a

stimul at or adaﬁﬁg is L 80 i,}gmgdgtig SEORRRB AL | HE efBBdhieN of SES)présehtat ed
ti ssue of the subject %y 10 presenting an odorant to an air passage of the

subj ect, tidventBRCapretauseidr treating lghwinaerts disease (AR, inpludipga simplstor adapf¥ct and
nerve fi bzr_s of the subject which are directly anatom cally connected to
the SPG ahd configure the stimulation so as to cause an increase in
passage from astiyshtesplenopdlaog ganglonl(SRGprelasdd tisses efidjubiset bhynapplyingoant r al

Lo o sy St spabe T PRGrat P Ao R o petpd IRPRARHS i BISTLEIE0! ! o

provi ded, mhdsdREOEIRAGPe Wbéh o theesibdi Wrich aff ditdotly pnatemithlly connected on,
apparatus for treating Al zheimer's disease (AD), including a stimulator
adapted tee SRG.iapdh| at e sphenopal ati ne ganglion (SPG -rel ated tissue of the

subj ect by apP'cb/ﬂﬂk%re B0 sBRuRliSE S ALR! cade @R 3hortRe i EledioelElaati@Hrddtas ue, the
SPG-related tissue selected from an SPG of the subject and nerve.fibers

of t haS5sulgoasituenhpth cenizal dierwus [system 4EVH ehtheysubicsh serebigsaingd f8iss  and

AL B S9AR HLATRIHLMACIRRRE sb B BefahRaADD! 0od 11 ow

configure
(CBF) of ([Cﬁg)‘ift&%, ect, so o treat the AD. 25 There iIs additionally

provi ded, in accordance with an enbodi nent of the present
There is further provided, in accordance with an embodiment of the present

invention, apparatus for treating Alzheimer's disease (AD), including a stimulator adapted
to:

20 stimulate sphenopalatine ganglion (SPG)-related tissue of a subject by presenting
an odorant to an air passage of the subject, the SPG-related tissue selected from: an SPG
of the subject and nerve fibers of the subject which are directly anatomically connected to
the SPG, and

configure the stimulation so as to cause an increase in clearance of an AD-related
25  constituent of a central nervous system (CNS) of the subject, from cerebrospinal fluid

(CSF) of the subject to a systemic blood circulation of the subject, so as to treat the AD.

In an embodiment, the stimulator is adapted to directly stimulate the SPG.

There is still further provided, in accordance with an embodiment of the present
invention, apparatus for treating Alzheimer's disease (AD), including a stimulator adapted

30 to:
stimulate sphenopalatine ganglion (SPG)-related tissue of the subject by applying

an electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an
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i nvention, apparatus for treating Al zheiner's di sease (AD), including a
stinul ator adapted to: stinulate sphenopal ati ne ganglion (SPG -rel ated
ti ssue ofwoDle/16B$ ect by presenting an odorant to an air Ppage@yessf t he
subject, the SPGrelated tissue selected 30 from an SPG of the subject
and nerve fibers of the subject which are directly anatomcally connected
to the SPS§pGasitheosubjegtiard tbevesfibeny bAtticomubgest aghitho avadisetlyranitomictiye in
cerebral bl ood ‘Il 0}/1\/ é}(@F 39 WD 03/105658 PCT/1L03/00508 of the subject,
so as to PYBEFCY REDNPFCTHEr e is still additionally provided, in accordance

with an enbodi gRfbuRitht BEmuRA&S Shbs towaasd irDincreagpiar pssige fiom dispgemisi ng
Al zhei ner' s di sease (Al

_ _ D), including a stinulator ted to:.5 stimulate
sphenopal hlopdeirgdatiam efribe Spuget ip g1oepal PETERS HpteR @%%é’gttheos)}lb&ﬁb Ioé;f‘ng an
el ectricaly s - i SI88tEeirduBBoSRGat &) Bdale TR SUE
sel ect gd klrl%{r%gg%hc%%é&gﬁ@%@%ﬁ%ﬁ%ﬁ%@d ng ve 19i bers of thg subj ect which
are directly anatom cally connected to the SPG anctl) éioggfi gfuﬁﬁje t he
stimul ation” soThere tipyetafygher apovided dhawordansrolV e ar £Mo8 e BEPHEEH 10 a

central ek, SYRLAR HEMR-RIA NSRS (ADY, ANALAEE shadiof alpail ment of

the subject, ate a diagnosis of the AD. There is yet
addi ti onaltd:y provided, in accordance with an enbodi nent of the present

i nvention, apparatus for diagnagsi Al Zhei-eL.S.qdi: sgr ({AD) qubiehc!di ng a
sti nul at or ada%?rg Ao P egoga?ﬁglr]rlﬁl & hé%h no a%lg Fn{elscsggng{itﬁ% s(ug‘gG)- el at ed
ti ssueoof peesenthigest odyarprte santii paysagarof dlko et the S Gatietatqulatisueeyeelested; he

subj ect, the SPG related tissue selected fro an _SPG.  of. .t j.ect and

nerve fi bdfo&ofn t#‘g& Qi bibe cTubist (?ﬂgaf‘reévedgpgét? the?n%l"f%c‘)er‘r:lt ch lflilqgeoﬁlﬁg%cﬁéd to

the SPG aRgomeafl estrBetbd® thE EPU) Al on so as to cause an increase in

nol ecul ar passage between 20 a central nervous systeméeCl%\l?Sr%l of the subject
a

and anot her boggnfimipthersplation spreé © SEH5F SB{INCTEHC 44 PRg2 !atsgftsméf

di agnosi s b(?(tofdt aﬁul?a@on PRl SubRetBhR0 Rna¥i H8ebus isPstds CONSRBCHe Wiljdbt AT a
enbodi ment of the present i'nvention, _ag aratus for diagnosing Al zheiner's
di seasis ( Albprmdcadicabiigeyt supplicdrie thetsprtemig E@ﬂ srculegionpsp asttp fregt fieehD-

sphenopal ati ne ganglion (SPG -rel ated tissue of a subject by applying an

There is also provided, in accordance with an embodiment of the present
invention, apparatus for treating Alzheimer's disease (AD), including a stimulator adapted
to:

stimulate sphenopalatine ganglion (SPG)-related tissue of the subject by applying

20 an electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an
SPG of the subject and nerve fibers of the subject which are directly anatomically
connected to the SPG, and

configure the stimulation so as to cause an increase in cerebral blood flow (CBF)

of the subject, so as to treat the AD.

25 There is additionally provided, in accordance with an embodiment of the present
invention, apparatus for treating Alzheimer's disease (AD), including a stimulator adapted
to:

stimulate sphenopalatine ganglion (SPG)-related tissue of the subject by
presenting an odorant to an air passage of the subject, the SPG-related tissue selected

30 from: an SPG of the subject and nerve fibers of the subject which are directly
anatomically connected to the SPG, and

configure the stimulation so as to cause an increase in cerebral blood flow (CBF)
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el ectrical signal to the SPGrelated tissue, the SPGrelated tissue
selected from an SPG of the subject and nerve fibers of the subject which
are direcwby3saosmson cal ly connected to the SPG and conf iPGWABOY (0808
stinmulation so as to cause an increase in nolecular passage between 30
cerebrospinal fluid (CSF) of the subject and another body fluid of the

subj ect, eobthasuliject, Joasitd irtatle AD.di agnosi s of the AD. 40 WO 03/ 105658
PCT/1L03/ 00508 There is further provided, in accordance with an enbodi nent
of the present 4 nvent ase
(AD), incl udi nahereslfl #‘}EI %gﬁ H%d%@tmddca?‘?%feg?lgﬁé%g{r?g&a egt ?%Zﬁegangl i on
(SPQ) -r el ateentt ins'smiﬁ)npfapparsmlbj feﬂtdldgyiom@sﬁddteﬁmqs Blsaase o(dd))anncludm@ra air
passage of thﬁ 8}\%@ the SPGrelated tissue selected from an SPG of
the subj ecfi™Y4 H’rﬁ % bers of the subject which are directly anatonically
connected to tiauisRGpheidgalemididafiglion (She)-sldteisatd ofa amjeasb;ta:p DS an

i ncrease in npl ecul ar passage between cerebrospinal flujd 9222 of the
subj ect arsiEchicak fignal ?S?@GF@e@)flssﬂlﬁéh%ﬁ%?é%lﬁtedgéguééel‘?‘ﬁed fomyaiiG eht e a

di agnosi s ¢of ﬁbﬁ&t AR ndDE EBers Df Hel §ubJeEtu&7H&ﬁrareoﬁl§Eé’cl§i%ﬂatoﬂnﬂ:a@f ERHnE@RER W th an
enbodi nment o? he present 1 nvention, apparatus for diagnosing Al zheiner's

di sease (ABSPGraeldudi ng a stinulator adapted to: stinulate sphenopal atine

| SPQ) - L. i i cal
Jronal To the SR Heskitpiloblo & BUNEE MROH bR A okl Brfeed T8
SPG 0f10 t heceitth] ﬁm/omnmysmar (ENS)i dfeths subjecthmdsarim]ﬂ@ctbodwCoﬂnpmnﬂlof dlog | y

anat om cal | connec dto t.he SPG and configure the stinulation so as to
cause an |H%F%ta§°eas %}tgﬁﬁldﬁllgnoﬁgs Mot ween  cerebrospinal fluid (CSF)
of the subject and a tissue of the subject, so as to facilitate a 2o

di agnosi s of t heADis y-laﬂeidéltlloﬁallyqﬁrof'ldéd hﬁracpmdmmdem‘l,th ian entodingkah o€ thd t h an
enbodi nent of the present t.us ,f di a S Al zhei nmer's
di sease (ABjSent H&:"iegib‘?rhgapga?qs f o IWOSIBQa%[Zg?imFBS %éste &g[?)e REHERB Al at i ne
gangl i on - (s8Rfatéraldagtediot i ssue of a subject by presenting 25 an odorant to
an air passage of the subject, the SPGrelated tissue selected from an SPG

of thé5subj ect SHAW aFF‘e?RhéanHaB‘@P%g@B ipth SPIplated tiHect] aagubegl Pertesepting
anat om cal Yo PP aFiEar bRsage of the subject, the SPG-related tissue selected from: an SPG

of the subject and nerve fibers of the subject which are directly anatomically connected to
the SPG, and

configure the stimulation so as to cause an increase in molecular passage between

20 a central nervous system (CNS) of the subject and another body compartment of the
subject, so as to facilitate a diagnosis of the AD.

There is also provided, in accordance with an embodiment of the present
invention, apparatus for diagnosing Alzheimer's disease (AD), including a stimulator
adapted to:

25 stimulate sphenopalatine ganglion (SPG)-related tissue of a subject by applying an
electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an SPG of
the subject and nerve fibers of the subject which are directly anatomically connected to
the SPG, and

configure the stimulation so as to cause an increase in molecular passage between

30 cerebrospinal fluid (CSF) of the subject and another body fluid of the subject, so as to
facilitate a diagnosis of the AD.
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the SPG and configure the stinulation so as to cause an increase in

nol ecul ar passage between cerebrospinal fluid (CSF) of the subject and a
ti ssue ofwDhe/168$ ect, so as to facilitate a 3o di agnosi PCoOfILe3®508D. There
is also provided, in accordance with an enbodi nent of the present

i nvention, apparatus for treating Al zheiner's di sease (AD), including a
stinul at or adapiees is 4P PS/dddb 65 Gededant¢ GA0 65 Gnbotlimentipplthe areseltect ri cal

signal to at |east one site of a subpject, the site selected fro e |ist
consi st i nEVEtiong appFRD Sf %‘PW@“@&#@*‘?‘E‘WS( %‘ﬁ’ eéﬁﬁ)hg’cglggige%tsﬁmgiﬁ%gnt erior
et hnoi dal ,g.Bgpye of the subject, a posterior ethnoidal nerve of the

subj ect, a communi cating branch 5 between an anterior ethnpidal nerve and a
retro-orbital #inaeh spiiengpplating sangliondSEGheated tiggue eBﬁﬁ%h:\?cggv PHG"Banch

bet ween a i.0r i 4 Qi) by gpgha®kPGgan SPG
of thegsugljpgg(ﬁr?ﬁta{ga?ggwg?g agi%)fé[?i@%ﬁéf}ecﬁ,g%/?(gfél% %g%;%&tsg%ct: Qd[ a |l esser palatine
nerve of bhihe sshjkjteod perse Sipére nbiba sel¢at evhinhrape diggetly lrpatemisplbcgonnected to

comuni ca ir&ﬁra&ch between a nmexillary nerve and an SPG of the subject,
a nasopal ati A8 ve of the subject, a posterior 10 nasal nerve of the

subj ect, an i ntgApuki thaktimelatie ofastih ease b exteasain molbalgpaghgoreteéent he

subject, an afferent .fiher gojng.i.nto the otic i of..the subject, an
ef ferent FCPBEPsRyRA! fHHd &‘§§F)o‘?% t{‘%g‘bé‘?ci 8“%3‘&‘519409‘?‘1%3{]“?4189@8 SJRY Soaasvllodi an
nerve;9f teh@irsdRid@GhesifotheAber superficial petrosal nerve of the subject,
and a | esser deep petrosal nerve of the subject, and configure the signal
SO as to cause _an increase in c]earance of an. Drelbatded t1 constin,gt uent of
a central nervdbereds sillrhengpvided.iipaceqifinse rithanosRtedpeRt O 8 RRE™S ubj ect
to a sy Stilﬁxfynﬁoﬂ?l DParafis " B dplzh g0 1AnBEney I RiiREde, (AD), bcliding medimilder AD.
There is also provided, in accordance wi th an enbodi nent of the present

i nvent i on,adegphticat us for treating Al zheiner's disease (AD), including a
stinul at or adapt t g § i AHRR I AMpj ect ,

t he odor ant ha\%lﬁglagesg]ﬁggog?lgtgyfee%ﬂ%lg%q%g@%féelés?ee(ﬁ?%s'taéi: gfnfpt 0 tﬁgy %fprﬁng:ssage
becauss i teldcgicslsignah® the SEGusleted tissuncthe SBE-related ltissie seledediromnan PEIl at ed

tit f . tral ST |
Cor abr ospi PR praey g Eifl SHRFERHAR, oEet AR GHERET Lol | o o

t he subj eghe SBG,ands to treat the AD. There is additionally provided, in
accordance with an enbodi_rreg. of therfpr esent 25.i nantli ona,sagggrg,%gus f or
treating Al zheicRiiigwe fiesHauRipMEY as 10 fAPTAPARCTESE 17 BIPEE 8Y PsEEpCed “ ™ 0 appl y

?n el eﬁ tr :c_%?ébro%bﬁﬂlahuiﬁchl?) be@skuliee sitetiselie of muhitgedt, sd Metoshtititared ect ed
romthe | st
20  diagnosis of the AD.

There is yet further provided, in accordance with an embodiment of the present
invention, apparatus for diagnosing Alzheimer's disease (AD), including a stimulator
adapted to:

stimulate sphenopalatine ganglion (SPG)-related tissue of a subject by presenting

25  an odorant to an air passage of the subject, the SPG-related tissue selected from: an SPG
of the subject and nerve fibers of the subject which are directly anatomically connected to
the SPG, and

configure the stimulation so as to cause an increase in molecular passage between
cerebrospinal fluid (CSF) of the subject and a tissue of the subject, so as to facilitate a

30 diagnosis of the AD.

There is also provided, in accordance with an embodiment of the present
invention, apparatus for treating Alzheimer's disease (AD), including a stimulator adapted
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consi sting of: a sphenopal ati ne ganglion (SPG of the subject, an anterior
et hnoi dal nerve of the subject, a posterior ethnoidal nerve of the

subj ect, wWoOwommsss cati ng branch between an anterior ethnpcaddaLoymsose and a
retro-orbital branch of an SPG of the subject, a 30 comunicating branch
bet ween a posterior ethnoidal nerve and a retro-orbital branch of an SPG
of the subject, a greater paI atine nerve of the subject, a | esser palatine

nerve of the ect al atine nerve of. the subjec

communi cat i ng THP% lB‘é’PWig ag(%‘?ﬁlee%oﬁ%?%(ﬂggs%gjﬁ&ﬁf’ E’g% eg?f}f& B 11 ary
nerve andligincontlsinf oft AQpRdHBpRLine AnFRBABRGROE AR bjevteawbntehie ahihgidat , a
posterior nasal nerve of the subject, an |f§wr%lgrbrtal nerve.of, th

subj ect, afveef tegahiseh éﬁoﬁ?nqrﬁg’m%%jn%’? 0 &y & FPIPUBISpLing b %1 nto the

otic ggng‘obt‘a}%eﬁ);n %&&%&al né¥e §hd @fe@f@torlfn'ta@%fan&%m SPEUbS thé subljt,t i C
ganglion of the subject, a vidian nerve of the subject, a greater

superfi ci abmn’@npemngisrailchrl@t\’wn @fpostsaoseibpeaidal HWI@ a T@?@'@Fb“@bbfﬁn@e‘?fr osal
AL talrgpa%%ﬁe%b{e%rrg L LR e Gt AbieSOs RSsel BulbESRAAMCHICT case
o] | ation of 'the s

in passagé froma s circu ject into a central
nervous sys‘ttjecm é(ﬁ}tﬁ}napﬁlaﬁﬁmnwbj afcthe swbjeat, plammuvieatingcbtanclgbatwesumpl i ed to

addi ) onaPHFIBRORTEd i STt CopeSRie A el bt Al SR AR ocen

i nvent pon nagPRaratdfshé eiibjdck, et infigorbltaherveest med;uBJeasm o#Oganglion lofidheng a
stinmulator  adapted to

gresent an odorant .to 12 ﬁgg I(tlfb t he subj ect,
t he odor astbipghaniTesag fibergomedntad ?W%ﬁf‘@é‘@rﬂfé qsg)l € et MOFE0ME o
because i B 1100 GAHRGuBRCH BSIRASRIdof REREHEE o grofMrauperatiani c

bl ood ci I‘Eloll,ll|{ g{?lg% 8%§nghensubj eg?j (r:nto a centr%l nervousagsrgste%§ (éNS) of

the subj eqetrossf nervppliheraibiast poh lestre Aecrgppial eerve of tha@ibisgh@ddi ¢ bl ood 15
circulation, s, a8.10 g ﬁ%ﬁEal %Q%F/%D calReLE il Pea¥€tn alblhdconah WIRERMEAed, in
accordance with arguerrbodr

he present 1 nvention, apparatus for
treat ilsg Alonstgiemeof scabisloms@ug A@)em GGNS)wd thegpubjeett fromladran of e apyesd 1a o:

apply an el ectrr on a subject, the site

sel ected farsgﬁ‘iertnﬁe (fgm%“?[m%%%g‘? o, eﬁg S%PS Ozfeg{p e%]ii))pal atine ganglion (SPG
of the subject, an anterior ethnoidal nerve of the subject, a posterior

et hnoi dal ner v&hefe tshalssufpeided, ia amordan(recartithngn tanzhodimenb etfwise nprasentint er i or

et hnoi dal ner v.e and a r tro orb o ubj a
communi catPHGHBR-AREHFHE %érrfﬁ %@5@?@?{ socﬂse@f%mdgﬁ%loﬁmrg\?ewa ma%or Haffiba

r et r o- or bi th PresbritamCdiionint toddh sPfassgetoia sabibitetht odaragy leamgrbepmkaédterddoﬂer ve of
t he subject, a | esser pal atine nerve  of ghe 25 subj.ect, ;lFe}renop?I atine

nerve tifeseaiatipretor the 2ir PassRasceasss Hids BICR AR 1P FuesATdRerese P anse OF b ve and
an SPG of ARGeRtsRI 8GistiRnt 38 OP aleRlrdlNBerRilsV Qyém t (TNSUBF et , subjePO Tk | OF

cerebrospinal fluid (CSF) of the subject to a systemic blood circulation of the subject, so

as to treat the AD.

There is additionally provided, in accordance with an embodiment of the present

25  invention, apparatus for treating Alzheimer's disease (AD), including a stimulator adapted
to apply an electrical signal to at least one site of a subject, the site selected from the list
consisting of: a sphenopalatine ganglion (SPG) of the subject, an anterior ethmoidal nerve

of the subject, a posterior ethmoidal nerve of the subject, a communicating branch
between an anterior ethmoidal nerve and a retro-orbital branch of an SPG of the subject, a

30 communicating branch between a posterior ethmoidal nerve and a retro-orbital branch of
an SPG of the subject, a greater palatine nerve of the subject, a lesser palatine nerve of the

subject, a sphenopalatine nerve of the subject, a communicating branch between a
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nasal nerve of the subject, an infraorbital nerve of the subject, an otic
ganglion of the subject, an afferent fiber going into the otic ganglion of
t he subj ew0,03a05684 f erent fiber going out of the otic gan@Ciranodfosishe

subj ect, a vidian nerve of the subject, a greater superficial 30 petrosal
nerve of the subject, and a | esser deep petrosal nerve of the subject, and
confi gur en{ahﬁla@ilgaﬁ% anﬂ&n@?&ﬁtmm&can nhsuphlptisenerve afdneedubict, bipossetidrl ow

(CBF) of the subj 0 as to_tre 03/,10565

PCT/ | LO3/ @Eﬁ?bgeﬂ’eﬂ? rﬂéﬁ sublegh 25 1BRRF ‘@id’ewe &38%8%81%\? B0 BrER R B ment of
the presegipitddV@tieRnt ﬁ@d? lg@ihgtiﬂ’é t}feQﬁlctgbﬂg?lioh@ﬁtlﬁ'sﬂﬂ]@dtmref&rdﬁt §82$0ingAD) ,

i ncluding a stl mul at or ad gg present an odor%nt to an air rg)a‘ssage of
t he subj e@tt ofithe oBelganghen paihp ﬁngBCée%V‘g@Pé’@{Véd’fF]&S“ 15Fte & SRR SERFED2k he ai r

passaggBk;?e&?ﬁF%éx% S8 SBReBEnd PleSRMERD %euéslapﬂewtmusﬁaemﬁl bl ood 5

flow ( e subject, So as to treat the AD. There i s further
provi ded, |n acmﬂ‘@m@e sighalsozas te eiitsdiamdpareast it bassage dkane systemie Moash,

apparat us 81r01gat1 gl agg%}s lﬁ)&éﬁlt %1@(8' am?iénhsal qll ﬁsg% ﬁQé%P)(CN'S I Utﬂ% @glggctStof rgul at or

adapted t i cal gnal east o e si a subj ect,
the site qahhmiabadlcﬁ]ragantts{i@hedﬂ) ﬂhe systemmmblosd cmglla:olbn,saasmmmﬁalﬁdbl ne
ganglion (SPG of the subject, an anterior ethnoidal nerve of the subject,

a posterior et i dal of. the sy j ect pesciiy bet ween
an anterior et ’iedlélsun é@og%}g %mylsd (?oﬁor ?rt%a cgbr an%ﬁ%ﬁb% ggg{;o ® the
subj egb, PresefHTHVENICR apPgaths i Clratigf Abeimar'pdisdasy (ADD), eichrdmgcbedtinméatve and a

retro-orbital branch of SPG of .t he subj.ec a great atine nerve of
t he subj e@daptgd fopregsnt B%Pg?rﬁ?fetor‘?é‘rax}rep%fag? ﬁJé%i éué’ifﬁ]gé%et O&éalgﬁﬂ EH® 85T at i ne
nerve of taR R4 BHEstsenRHGOTIMB aGalakddge Beansit edusb e t@caudeish ioddaye fter ve and
an SPG of the subj'ect, a nasopal atine nerve of the subject, a posterior

nasal ner\nassege figm %G]i‘ﬁt@élﬁ blood qirgplation Bf thel sulisel Bt C?‘H@ SEHPRTCIYSRh ot i ¢
gangl i on O(tEI\fszn . éct @ fpféﬁ'ﬁf%@éuﬁt:élb%eng(%hﬂgleﬂnfooﬂieh§¥s%'frﬂ1€' wasw! i on of

t he subjec olng out of the otic ganglion of the
subj edts, ainildtiom sneswéreeifﬂmh@ subj ect, a greater superficial 20 petrosal
nerve of the subject, and a | esser deep petrosal nerve of the subject, and

configure the %%fkalnsefeg aaaiﬁggalw%ﬁ%ihg&&%%e%m entdimdpdsans

between a centra ous syste t he subject and anot her body
conpar t nengreseht infentiospparetus ferdreating Slzhsivicr's tisease élda) anphiskingsa gimylater AD,
There is st urther provided, in accordance with an enbodi nent of the
pr esent Ptﬁég%t i on, apparatus for diagnosing Al zheiner's di sease (AD),
i ncluding a st m@splyeﬁn@nectrﬁdmgxﬁdtotam lpsteaenite aha adjrcg e dite salkcted fropabsage of
the Suzb(j ecltist cgltls?sn%g C())rf aangphgr?%laﬁgneb ggnrélion (SPG) of the subject, an anterior ethmoidal
nerve of the subject, a posterior ethmoidal nerve of the subject, a communicating branch
between an anterior ethmoidal nerve and a retro-orbital branch of an SPG of the subject, a
communicating branch between a posterior ethmoidal nerve and a retro-orbital branch of
an SPG of the subject, a greater palatine nerve of the subject, a lesser palatine nerve of the
25  subject, a sphenopalatine nerve of the subject, a communicating branch between a
maxillary nerve and an SPG of the subject, a nasopalatine nerve of the subject, a posterior
nasal nerve of the subject, an infraorbital nerve of the subject, an otic ganglion of the
subject, an afferent fiber going into the otic ganglion of the subject, an efferent fiber going
out of the otic ganglion of the subject, a vidian nerve of the subject, a greater superficial
30  petrosal nerve of the subject, and a lesser deep petrosal nerve of the subject, and
configure the signal so as to cause an increase in cerebral blood flow (CBF) of the

subject, so as to treat the AD.
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selected for presentation to the air passage because it is such as to cause
an increase in nolecul ar passage between a central nervous system (CNS) of
t he subj ewD oanaséas ot her body conpartnent of the subject, PSO/IRE3/10808
facilitate a diagnosis of the AD. 30 There is yet further provided, in
accordance with an enbodi nent of the present invention, apparatus for

di agnosi ng Al ziigirdras 'afsodpoenise, (ARbcordanct uddittn gnaersbodimerdt off theagegstrdd to: 44

WO 03/ 105658 PCT/1L03/ 00508 . apply. an el ectrjcal. signal to.at |east one
Site of AlYEK]BCRRDARAS &% FE3tiug MNP F A% oD ] iuudiiir A stipyiitor adbted

sphenopal %Fﬁraénaﬁ{‘&io}a%to_(a'ﬁpa@pa@éagé Beths ¢ibied the sdbranthevih@besatsblotiedifdr  ner ve
of the subject, a posterior ethnoidal nerve of the subject, ﬁ‘%g}(i% ni cati ng

branch bptesgaéationro thetainrnaggebepapicdhis sHel B0 SALFC A1 MATTAE BY §57
an SPG of ' br@gqua' i\pg branch between a posterior
ethrmic%lal ﬂ%‘%ﬁggﬁggﬁﬁ%‘é’l}b&cgg?gr itafﬁ%)r anch of an SPG of the subject, a
greater palatine nerve of the subject, a lesser palatine nerve of the
subj ect, a sph®hapds dwithee mievides, gh acperdanep; with an Lot Ghtthh PrEFEnch
between a. maxillary nerye Of MGl incfudi@s QRBhRldtsle nerve
of the suB}V«SE o aapBog %rf%{rogﬁgﬁoggl I%gﬁl\%r%pﬁfﬁgmsu i(’larclzt, 8?1 i nfraorbital
nerve of tbetslb] ect, an otic ganglion of the 10 subject, an afferent fiber
going into the otic ganglion of t ubj ect .. an fer i ber i out
of the otic gaffly %QB%fﬂélggaﬁfé’EE?ﬁgn Pl e S glr%{:/téﬁlgs R% P%Jeléés?eg‘bﬁr%{gltt@ga
great €p SuResdsBiR of: Rebha®pdlatier geaglidn (SPE) 9 jeembjectannl antetiesstbmoidelep
petrosal nerve of the subject, and cqnfigure th .Sia nal so.as to cause an
i ncrease inﬁwﬁtﬂf&eu%uéle%é%%’_éortfé@% ne _r@ﬁl?eo al PR %ﬁ:?’fa&f t he
subj ect a%g?@é%ﬁtaﬂ ShteRRUhrhdigl Ak ahd§ rétreirBRAl brasich aSar SPG d5tht agbjbdtiat e a
di agnosis of the AD. There is also provided, in accordance with at;

gra ki ner' s

enmbodi mentcomimunfvetipg erereht betwernapqstsaior etbmaidat ReEve §id aehigropiiah

di sease (AD)gpA J i @%E&)er r@ed(ﬁmg Rder@mbe to an
air passagag Sgﬁ %ieléjg%%g tégtg? éal%e?ggo orréent avﬁgkgtéggﬁéfg%%%{&ed for °

pr esentat isobjettp at kghemipalafins sage o teusbjict, ¢ sompwhicating brapgly PetWasnihicr ease
in 20 nol ecul.ar passa b cer.ebr.ospi nal.. I B ubj ect
and anot hé’f‘a’%@w PlerP"F @%ﬁ%ﬁ%ﬁg &%J%Cgt%“ag%&z‘”‘ém% g%gglﬁ@t%@gt’ag%sggggsi s of
the AD. Theks resveasitthé isgljedt) ah pifuibiteldnerie ofithe cubliacic en wiic fgasgiioerdfdlké ment of
| nol L ng Wbiset N RSN Sguprecan be owxEugnr o A sbeEt i e REERE Gr

I east one i toeiRfotR oBMEHORGK the ﬁ%s_i:)e%f,hari(ﬁﬂ{ £&E6F the eubjédien glehtst suparfisiabt i ng

of : a sphenopal ati ne %an | ion G of the subject, an _anterior ethnoidal
20  petrosal nerve of the subject, and a lesser deep petrosal nerve of the subject, and

nch of

configure the signal so as to cause an increase in molecular passage between a
central nervous system (CNS) of the subject and another body compartment of the
subject, 50 as to facilitate a diagnosis of the AD.

There is still further provided, in accordance with an embodiment of the present

25  invention, apparatus for diagnosing Alzheimer's disease (AD), including a stimulator
adapted to present an odorant to an air passage of the subject, the odorant having been
selected for presentation to the air passage because it is such as to cause an increase in
molecular passage between a central nervous system (CNS) of the subject and another

body compartment of the subject, so as to facilitate a diagnosis of the AD.

30 There is yet further provided, in accordance with an embodiment of the present
invention, apparatus for diagnosing Alzheimer's disease (AD), including a stimulator
adapted to:
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nerve of the subject, a posterior ethnoidal nerve of the subject, a

communi cati ng branch between an anterior ethnoidal nerve and a

r et r o- or bWoab/ibdsahch of an SPG of the subject, a comuni eaTihes/dos@nch

bet ween a posterior ethnoidal nerve and a retro-orbital branch of 30 an SPG
of the subject, a greater palatine nerve of the subject, a | esser palatine
nerve of the sa@b]y@mtqlecaioggﬁmpaatalt:zishenerﬁétwéa@ﬂbjcqfq,ethg gitsj sebsicted grom the

comruni cat §. .anch .be . maxi |, ar n_SPG of t.he.subject,
S hasopat aliePaRE drof SRS i BibdioR (M GEL e 306)e ARl chilipid
PCT/ 1 LO3/ 08&08of thasabjecter pastedfor ethencidabjpast of thia shbjectad chinahicatig\weamoh t he

subj ect otic ganglion of. the subpject, an afferent fiber going into the
otic gangfﬁ%e%ar&gﬂ’?g%é’ﬁﬁﬁ“@eﬁaf %Vee?‘@r@ﬁ?'ofq%ﬁg?ra@%iﬁ n S%G‘? Of{ﬁ‘e %“h@gtofli c
gangl i on otorhfenisdtif; Bednch Betvicth @MoReidtetidhoild) @S alretr@ofbitePreich of
superfici al etrosal nerve of the subject, and a | esser deep petrosal

nerve of tMeSKER] BEsubiafiP %“e%t@‘%ﬁﬁl%j@?éeﬁvﬁéf@*Q\"P@i?‘;t&)le§§fRaéafﬁlﬁag@eaﬁfhﬁncrease
| n 0! eCUl GlpiRASS APRBEANER or Pt MOSAbRE! of LtufhuliCari). AlndiNBersedY get and
a tissue of t].he subj ect, so as to famlltaie a diagnosis o t%e AD. There
is still avdkillagymetveyngpaePdend thd subiect e mewopelating rekveant teandubitctre posterfort he
present in i L. 20N0SI i.ner! s di sease ,

i ncl udi ng é%@flhé%g% Pﬁu%%gs{uﬁe&zgégé%%@%l %?Ilevggebgﬁﬂe;%%é%graéln?&t 5 1ﬁlonalgfrﬁ@f)aassage
of t hel&ubpugdct, ah hffereaidfiten toing itite thelntie gaigtibe of thd shlgectpmeserdnafibaoing t he

air passage b use it is such as to cause an _.i.ncrease in | ecul ar
Pmsshge. bopHd it cameligh FLEC pitirch s iR eRe o g HERECH el srei Sl of

t he subj ecpetraal msvetod teatbibét @ide 18ss6 @gﬁﬁahﬁalei‘entefwﬂﬂaubjw,eéﬂ is yet
additionally provided, in accordance with an enbodi nent of the 15 present
i nvention, appafRfig&eriBe sigpahtq AY IAICHHE| MelioBayi Bemelectiampassigsceitieng: an
odor ant - st gL R8!S $18ld (BF) WFUWAE L dcP End LRiRI BoW HiRidof € s Q% 2 asShHOr age
vessel, the odorant bei n% capabl e "of increasing clearance o0f an AD-rel ated
const i thenfacditatpa diegnasigiofitr AddBus system (CNS) of the subject from
cerebrospinal fluid (CSF) of the subject to a systenmic blood circulation of
20 the subject; TRad {8eAgfReaeh | aestatl SR Lan BHBRI Br RESHAREN N
odorant to an air passage of the patient, so as to treat the AD. There is
al so provi dwdntidon apprednsl derc dlagnosinganlzbeitneryi dispase AN énchrdinge atstimukatant i on,
appar at us tar I I ' i ) ndacludi ng: .an
tor ant - ot Sk S CIR 41 GREUTRS o off HEGRCOL A quolel by B8 oeen o
vessel , t heeledal fonpreveitatipnctaphd bie passage because it is such as to cause an increase in

20 molecular passage between cerebrospinal fluid (CSF) of the subject and another body
fluid of the subject, so as to facilitate a diagnosis of the AD.

There is additionally provided, in accordance with an embodiment of the present
invention, apparatus for diagnosing Alzheimer's disease (AD), including a stimulator
adapted to: |

25 apply an electrical signal to at least one site of a subject, the site selected from the
list consisting of: a sphenopalatine ganglion (SPG) of the subject, an anterior ethmoidal
nerve of the subject, a posterior ethmoidal nerve of the subject, a communicating branch
between an anterior ethmoidal nerve and a retro-orbital branch of an SPG of the subject, a
communicating branch between a posterior ethmoidal nerve and a retro-orbital branch of

30 an SPG of the subject, a greater palatine nerve of the subject, a lesser palatine nerve of the
subject, a sphenopalatine nerve of the subject, a communicating branch between a

maxillary nerve and an SPG of the subject, a nasopalatine nerve of the subject, a posterior

45



of increasing passage, froma systemc blood circulation of a subject into
a central nervous system (CNS) of the subject, of a pharnmaceutical agent
suppl i ed wo oBhes6sg/st emi ¢ bl ood circul ation; and 30 an od@cantexdebisvery

el enent, adapted to present the odorant to an air passage of the patient,
So as to treat the AD. 46 WO 03/ 105658 PCT/1L03/00508 There is further
provi ded, nasel acwerafahe eubject,hamainfianibitali meevet ofbfhe tshigjegr a5 otit ganghive RF itlan,

apparatus for treaklin | zhei ner' s di sease ., i ncl udi ng: .
08 gr ant - stSB%S‘éea ﬁ%eé’lg ﬁﬁgrgog@dp{%ﬁe ‘PtB’rga@lmn&’g@Z‘W“bﬁF%a? ﬁfggﬁ‘ﬁgﬁgarrﬁo-“é% or age
vessel, that ofide att gheilidg of &RahbRct, B vitfian MREVLHTh SutfRE, ebsradterthfRcihl ow

(CBF) of the subject; and an odorant-delivery elenent, adapted to present
the odor arRerp! aarveplthe,sbiceh and p lesser decppefressl nerygoiile sbiack@8d the AD. There
is stilsl furthesnmpayidedsnd RodRCRr JAREE Wickdsdh SR resent
i nvention, aopar%tg&s for di aggosi ng Al zhei r?er'ss di seaglgp?%%)ag F%@Fﬁgl ng: 10
an odor antcerspspigd fiud LEPY) efrthe gubjeritand ertissueorizihe swijedhi 3o astte facilitate a

odor ant - st t he odorant being capable of increasing nolecul ar
passage bec?e\{/%gsﬁs%ﬁé‘g% ral nervous system (CNS) of the subject and another
body conpartnent of the subject; and an odorant-delivery el ement, adapted
to present the Toesriarstillt aldiionally ppaskdgm afcordaseet With patdnghmidimend ofishd o

facilitate ' IS . ;. Ther.e i et further vided,. in

accor dance’ r%e&hﬁg%&idr%oag’;%éﬁg @P ?l?ﬂ%m%?%s%ﬁ eimens, ShEPs n&hg)pplﬁ?qﬁ‘?lﬁ% % or

di agnd®i ngstiAlukae| adepted talipsssersean( ddoyant itoah Wdh pagsagarofatie sabjéct Stherodgenyv essel ;
an odorant, for ,stor 1 thin the odgrant-storage vessel, the odorant being
capabl e JHVBE bf’?‘fb?‘%%qu%r H5P 03?0 SURPSSIBR PHEESE 1L & VSR 3L A F74Pe 99 ui d

(CSF) of tiheesthh eedlecundl pasdagé Betwebo direbrosishi Gfuid PESHUH @6 tsubjeitthnd
odorant-delivery el epment, adapted to present the odorant to an air passage

of the pdtssuhthesybigst, soasta aqilitats e diagnepspfiespl- of the AD. There is al so
provided, in accordance w th an enbodi ment of the present 25 invention,
apparatus for diha@nesyedhddwishalyRovided i8 ORSEdARD) with BE | dsiodBnenfRf the

odor ant - storage vessel; an odorant for storage within the odorant-storage
vessell> t HECSHIRERoOBaPRYatus foa ieating Alzheimer's disease (AD), including:

an odorant-storage vessel;

an odorant for storage within the odorant-storage vessel, the odorant being capable
of increasing clearance of an AD-related constituent of a central nervous system (CNS) of
the subject from cerebrospinal fluid (CSF) of the subject to a systemic blood circulation of
20  the subject; and
an odorant-delivery element, adapted to present the odorant to an air passage of

the patient, so as to treat the AD.

There is also provided, in accordance with an embodiment of the present
invention, apparatus for treating Alzheimer's disease (AD), including:
25 an odorant-storage vessel;
an odorant for storage within the odorant-storage vessel, the odorant being capable
of increasiﬁg passage, from a systemic blood circulation of a subject into a central
nervous system (CNS) of the subject, of a pharmaceutical agent supplied to the systemic
blood circulation; and
30 an odorant-delivery element, adapted to present the odorant to an air passage of

the patient, so as to treat the AD.
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of increasing nol ecul ar passage between cerebrospinal fluid (CSF) of the
subject and a tissue of the subject; and 30 an odorant-delivery el enent,
adapt ed twopsas®st the odorant to an air passage of the Pawitees00560 as to
facilitate a diagnosis of the AD. In an enbodi nent, the odorant-storage
vessel in conbination with the odorant- 47 WO 03/105658 PCT/|L03/ 00508

del i very el eneTieré i furtes paowidmiy 6o uscosgamay withs e einbhdiment of gheapressodi nent ,

t he odorant-storage vessel i.n i nat i,.0 i & orant- delivery

el enent i H‘BFWBSan’aWé{SE retﬁeah’&%é&ﬁ%g’g S ’i!hﬁ%ae\fl\feAf@’ F‘Eﬁgﬁl enbodi ment, the

odor ant - st or agg #RsmEktotdge 6B Nati on with the odorant- 5 delivery el enent
be nore

i ncludes an air-dilution ol factoneter,. Th? ggreseni ]%)nv ntitgn wi || B

fully underst OWWWQTH@I?%W@W% ofrpnf S UAES YEELHYIOGHT SFRFRERF r ed
embodi gE”BPinEx‘@Qﬁ%éereﬁrﬁlﬁ%dtfﬁﬁﬁ(‘dm of¥ht Bubjfte, sdaawi ngs, in which: BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a schematic pictorial, view of, a fully

i npl ant abl e st amodeserdelivary elemest, iadaptask fogressnt he@dagers 1o 3 e pesPesRie with a

preferredge i exRresent invention; Fig. 2 is a schematic
pi ctori al t@%ﬁﬁ%’%&%g ﬁéea;crtﬁs%té]?rw ator for stinulation of the SPG in

accordance with a preferred enbodi nent of the_gresent invention; Fig. 3 1is
a schematic bl Bbéeds stijt fumthet progidechtin mecosdaneq withpnfegroodiagreniypt the iresent] 5
stimulator_shown in FEi oA N A RL&iEhs.-ed enmbodi ment of
the preseAtVerio; 2 afaotlﬁgfof:f}lafgﬂ oﬁm%?‘i%:fe@@%%%ﬁs%%?&ﬁ d(lﬁa%r amillustrating
circuitbry for wsedosartistardpe vessel;mul ator shown in Fig. 2, in accordance with

a preferred enbodi nent. of the pr.esent. invention; J , B are
schematic illu8tP W’gr’fgr %‘gﬁgec‘fvﬁlﬁaﬁ'& Y {e]ﬁ[? ra evgéel’(z)t eg%(%?%tb?fgﬁgg%P R

sti mul at ore$ ifekindSndlbREe pakapabitRedd goentrk] AdnR, sybtama CNS) dé freesubjetth
preferred enbodinents of the presegt invention; Fig. 6 is a schematic

i | | ust r at i%8f awsthes badyeorprartgsat fthonolset b stimul ators shown in Figs. 1

and 2, synchronj z@g-aW-idhivaryHidthentl ©dbMed Yo H365n€Me ddorade eO bl ai passagd bf a
preferred 25 enbodinent of the present invention; Fig. 7 is a schematic

bl ock 1di aghapatieht, ssasrtafacilijate pdiagnesisofth Alse with the stinulator shown in
Fig. 1, where the stinulator is driven by an external controller and

There is yet further provided, in accordance with an embodiment of the present
invention, apparatus for diagnosing Alzheimer's disease (AD), including:
an odorant-storage vessel;
an odorant for storage within the odorant-storage vessel, the odorant being capable
20 of increasing molecular passage between cerebrospinal fluid (CSF) of the subject and
another body fluid of the subject; and
an odorant-delivery element, adapted to present the odorant to an air passage of

the patient, so as to facilitate a diagnosis of the AD.

There is also provided, in accordance with an embodiment of the present
/' 25  invention, apparatus for diagnosing Alzheimer's disease (AD), including:

an odorant-storage vessel;

an odorant for storage within the odorant-storage vessel, the odorant being capable
of increasing molecular passage between cerebrospinal fluid (CSF) of the subject and a
tissue of the subject; and

30 an odorant-delivery element, adapted to present the odorant to an air passage of

the patient, so as to facilitate a diagnosis of the AD.

In an embodiment, the odorant-storage vessel in combination with the odorant-
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energy source using a nodul ator and a denodul ator, in accordance with a
preferred enbodi nent of the present invention; 30 Fig. 8 depicts sanple
nodul at orwand/1gsss®dul at or functions for use with the cir ®@artires/wsosFi g. 7,
in accordance with a preferred enbodi mrent of the present invention; Figs.
9, 10A, and 10B are schematic diagrans illustrating further circuitry for
use 48 VRID&HTImGENSineludld dnRjnedis Gfay masthinhalgl ant abl e stinulators, in
accordance with respective preferred enbodi nents of the present invention;
Figs. 11 and 1A @ranhmimgnaﬁhSOdsmetaggenp&seﬁ mecunddinatiat avithothk edbedt-i n
accor danc .vvite? a%lgre rred en‘a d| nment. . he present invention; 5 Fig. 13
is a scheffat"fe S PRI, %erﬁaé?l ®Lappl i cation to a bl ood vessel
in accordanc vvlth ref erred enbodi nent of.the sent tio Fig.
14 1o e sehonmn o GubedR B MsBRr SoT8h i AT g B rprge | o

presenti ngehva@e%i@énamcmdes@ﬁﬂbﬂ@ﬁholmoxa@@pr dance with a preferred
enbodi nent of the present invention; and 10 Figs. 15-17 are graph show ng

the results fraom SPG stlrrulatl cQr dance
with enbodi mentRe esqoh@vgptinneil il b Elmf%l@ﬁ %Esmaé{%ﬂn &P gc%@a@g
PREFERRED &M InNEN eerfddbmbbdinSends tB&BEMkéCtodthdrQFithbthe Wa®Me8fin hich:
fully-inplantable Sstimulator 4, for stinulation of the sphenopal atine
ganglion (SPG 6 or othﬁmpﬁmﬂbﬁtmm}tgﬁw@m@ patient, in
accordance wth a preferred enbodi ments of the present invention. In Fig.
1, a human naskBig dav tay schemgtie rastprial aviewsef gufudlyoimpjantable pEmaltadiondj acent
to SPG, 6. r n tend to
the i d] S R B S A e PO B S ot

Pr ef er abl yvewtim; or nore rel atl ver short el ectrodes 7 extend from
stinmulator 4 tg. cgntact, or of | 20..nerves

i nnervati ng SP%lgG9 (‘R ag%henb %‘éﬁ%ﬁl Vé?W 8% (?dlesr SRR %0?‘ ﬁ?nﬁln{}on ﬁglreeof)

For sone 8pgl in(h%bdrddﬁﬁ:e w&ﬂllarptétatraferﬂbddﬁmnmf &Btp&demm\teﬁ@omf t he bony pal at e,

in the bottomof the nasal é)llqt% Al ter tlvely or .addi ti onal. t he

stimulator is Figplant &S ma?“h \A%‘Fgrg‘ind USatge CIERRY A% U§ce Wi tﬁ’Fhe top
of thesor @hmGAek tshowd i FY. 9, N8dBRERce VAR aOfrefeifBd mbbdiieRt 6 ok ?eésé&des 7
originating in the stinul ator are passed through the palatine 25 bone or
posterlorlﬁvﬁn‘ﬁ% soft palate, so as to be in a position to stinulate the
SPGor its pag yzm?@th Hefnafif 3dcR: diagtat Blus@hdde’ Biakiit B¢ %H@l'%ﬁona"y,
the stimul ator %Sa g‘lE reegtf;&at alched toust htgl%SPG éx}g/forr teo it ©

post gangl |st1mubtopahgs31y p &igh &4 i a¢cordadesivith a preferred embodiment of the present

invention,

20 Figs. SA and 5B are schematic illustrations depicting different modes of operation
of stimulators such as those shown in Figs. 1 and 2, in accordance with preferred
embodiments of the present invention;

Fig. 6 is a schematic illustration of a mode of operation of the stimulators shown
in Figs. 1 and 2, synchronized with a drug delivery system, in accordance with a preferred

25  embodiment of the present invention;

Fig. 7 is a schematic block diagram illustrating circuitry for use with the
stimulator shown in Fig. 1, where the stimulator is driven by an external controller and
energy source using a modulator and a demodulator, in accordance with a preferred
embodiment of the present invention;

30 Fig. 8 depicts sample modulator and demodulator functions for use with the
circuitry of Fig. 7, in accordance with a preferred embodiment of the present invention;

Figs. 9, 10A, and 10B are schematic diagrams illustrating further circuitry for use
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For some applications, stinulator 4 is delivered to a desired point within
nasal cavity 2 by renovably attaching stinulator 4 to the distal end of a
ri gid or wbioghodeys 30 fl exible introducer rod (not shown) pPemdLo®est i ng t he
rod into one of the patient's nasal passages until the stinulator is
properly positioned. As appropriate, the placenent process nmay be

faci | it at edthbypfantableasiemiators Xn beyprdamtetaiil esspdctine prefnies empbdimsnts géthy ( FES)
49 WD 03/ 105658 PCT/1L03/00508 techniques or by any other effective

gui dance RECHBEYEAYMR in the art, or by conbinations of the

af orenent i onedmégl?r Bf &idedy ate bar@apwbh@ﬂhg beaakafldRa eaRied icacelaa@e bl ood
flowis neasured concurrently with insertion. The cerebral blood flow nmay

be measurét agrefsred @Pb@%’élﬁﬁfloétheé’m%éwe@%‘b‘bl er unit positioned at the

pat i ent s forehead or 5 transcrani al Doppl er neasurenments. Verification of
proper 5i npl ant &t& &3 iof sehsmatis duptration of adﬁ‘%'s@r fon @pplifgteRic Ablaodesspel) in

Struct ur € JEa¥adhee REk LORIEAMnRERINAL ddolhe: doYikh, and generally

si mul taneously nonitoring cerebral blood flow. The passage of certain

nol ecul es fro f ythe
BB, The endot Rt 1 S TR e T b ol £geal Bhiler, Ry ot AUEREHYY |

bl ood vessal mormlﬂJd:Otaweu‘:[]m,t inpacsowdeseeswish 4 hrefersedr erolyadagend| df ﬂamcﬁenﬂjpt ake
by the br(iu - on t g nol ecul es. The BBB generally allows only small

nol ecul es IC Hydr ophilic nolecules of nolecular weight |ess than about
200 and I| hi I es s from
t he ci rcuI ati o%ég 15 19 anggrr %P'ﬁ Sei)%W%lgd(t:hc,“:’olfé é{sglggr\r}m Sﬁ%ggpé@ e’é?f%ng)%gsd ment
of the pr&s&r&‘doufu‘ﬂanctdrduncewiiﬁemadscamyﬂtpaffhemmSelﬁttMem{m on induced by current
fromstinulator 4 overcones the resistance to trans-BBB nol ecul ar novenent
gener ated by t heDETASLBDIDESCRIPTION OS'RREEERREBEMBODRIENTS t he pl asma
menbr ane. For sone applications, therefore, stinmulator 4 nmay be used to
transiently remmyyel ds &umlteﬁmﬁd @ictdﬁalstv@@\} @ftwﬁﬂben@m&a@estﬁﬁuldbﬂg$ fér om t he

bl ood to the ain. or exa t he st tor yccllc ly.ap
current f&F‘mé}E’ﬁ‘B? oﬁé TRRR? 18% ga 4513@)93 Fopat et§‘§t51t5é%%|""od of
bet wegr atiﬁﬁ&nt]in%@éi)raﬁlcmtaqﬁefeﬂréd éﬁb&ﬂﬁﬁ@ﬁﬁ&&h@ﬁﬂsénhﬁﬁveﬁﬁ@ﬁ InFig. 1, a
neurotransmtters play an inportant role in this change in progertles of

t he BBB - -hupyaoeseli a1ty nd ds shayel, 996l SHpapatp é vaanéﬁddadmem Gdé- (NO).
(Acetyl Ch%ﬂﬁecu{m’ &L%%pgﬁbﬁ{%{ég\k/agg%&nﬁ fForh Sp@s é@ fd RERL 'nﬁ?d I@{x‘gormo Is a

gaseous e a nmj or actor Itating
pl asma pr cindi anteior rmmb@étar@nesz@ot Pﬁ@yn) whidfaatNy oe pesmms«rlmwelyf ghort
vasodi | ati ory sorre i , tor 4 is t y

par anet ers e?ecFog S t ap a“tlat & %?lmg%ﬁ%to %g néﬁpvrl%lﬁ%f §i SPG ér)\oro(r%(r:ler to

sel ectaiovelnerien idmsmﬁﬁg S]P(é 6detl wstgangtiommymbﬂhénaﬁunkhmsmof)
neurotransmtters. For exanple,
For some applications, stimulator 4 is implanted on top of the bony palate, in the

bottom of the nasal cavity. Alternatively or additionally, the stimulator is implanted at
the lower side of the bony palate, at the top of the oral cavity. In this instance, one or
more flexible electrodes 7 originating in the stimulator are passed through the palatine

25  bone or posterior to the soft palate, so as to be in a position to stimulate the SPG or its
parasympathetic tracts. Further alternatively or additionally, the stimulator may be
directly attached to the SPG and/or to its postganglionic parasympathetic trunk(s).

For some applications, stimulator 4 is delivered to a desired point within nasal

cavity 2 by removably attaching stimulator 4 to the distal end of a rigid or slightly

30 flexible introducer rod (not shown) and inserting the rod into one of the patient’s nasal
passages until the stimulator is properly positioned. As appropriate, the placement

process may be facilitated by fluoroscopy, x-ray guidance, fine endoscopic surgery (FES)
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stimulation of the parasynpathetic nerve at different frequencies can

i nduce differential secretion -- |ow frequencies cause secretion of NO
whi | e hi giwofosaofssesci es (e.g., above 30 about 10 Hz) causecCIAre3dtosen of
peptides (VIP). For other applications, a constant |evel DC signal, or a
slowy varying voltage ranp is applied, in order to block parasynpathetic
neur al actt¢ohntqyes ror abyf ey eathdri sffertive HOdad® OBHUGL GBSWIPGH/ tHeO 3,006 0H

Alternativ iml results can_b taj ned .by stimyl ati at .a rate

i gner -t hamgisaibiy e ERHchEneR " prREe L e Ry B R R e Pl T or s
Thus, sti roldodt fisw 4s MRdstRel caoiddnglyrwith imertioalu CRhe RRTeBEY BRAGNESW nagltRCt ri cal
bl ock, in order to cause vasoconstriction. by mnmicking the overall effect
of chemi c&rared withnIqrea 2 %%?ISD@%(}]&HWFIPEW?% the Rtients; oplgadyd used,
for exanpl@nsdhifl PppRkr nftBdu¥enRin®Y i fR At dre iR §rﬁiﬁ?ﬂtﬁ_{0ﬁ9§f@tﬁé‘klé&rodé§ grai ne

headaches. This technique of electrical treatment of mgraines stands in
contrast Ontp thstapperpriste pameal sirpgureamey be periprimsd hentiveiing gi dssice.ag@nt s such

as | i docaiageraifiEsi j 9. 2 is a schematic
illustrat iggnergi%ﬁé&sﬁﬁ%ﬁhﬁ%){fg?ﬁ{iébgﬁltgrggﬁ%%ln@tg&éﬂg‘gsi tioned external 10 to a
patient's body r 1 I t. .of . present

i nvention. At qhgg)gg&gﬁgg%% Og&gﬁg%g{ogggéer&%gl @g@f&%&g@?;mg; éeﬁ gpisrom
control urindegd Wyhthe BRPB.a Tho stdoiielivthofahe tdpilapias,ithanplasmnhetmbrane po et i on

wi thing,the;n | _cavi that is jacent to,.SPG 6. It i.s 1o, be

under g £ oog’l?(ﬁd;\?esseel?ségf“a ﬁgeg(’t?pr?‘i‘—elssﬁ.s °§§Hea'°‘ %0%5 r?gﬁmgﬁ%hupé ] té%b%’?Peo%r nor e
el ect r odeghe engleculdswo Tk EBBB agasallprallaws ahlyaymel moledite! @, Biesphilfor
applications in 5 i ¢ch stimylator 4 copprises_a netal housing. that can
function é@glﬁ‘f‘?h’é‘l é&’f’?vyg ar "t’%@ﬁw‘ﬁﬁ}?@aﬁbﬂ}t %@eﬁ%wééthpgﬁ%hwm?cwg%aﬁe&per ating
in a monopRiibolDsR DSBS kemshotidiligioh Riidine issber of el ectrodes in use,
typically only a single or a double electrode extends to SPG 6. O her

el ectrodes 7 ofy 1QcdkdaBed kil NOYRRd0fenibbiitishal & the a}%ﬁseﬂf ein&iihY
tenporarily or permanent|y inplanted in contact with other parts of nasal
cavi t 52, PAosEapathesic asfiedion dnfesedrbyamiares frong stippelpior 4oy sroarnerihe weistances ui t abl e
conducti Ve, FEHQERA! mofelhla® Bt BerklYS 8 OBk Caldbreliff OBt AR EegBbY | 2
such as silver, irirdium platinum “a platihumirrdiumalloy, titan um

ni tinol, oapilangsciod|theplapmremeibraye. Farsome applicapqilsj therefone) stimohtor drmayor e of

the el ectr ve |.e hs rangi fr bou to 5 and. di aneters
rangi ng frb%%ﬁsggggtﬁgﬁe@g} rf%’(?v?riags}%%??tlaggkﬁacz? éocghre opcfésag‘g%t Pﬁgé&éoﬁ’? ©5

[ nISU| at teg bM)d(htoathBIbyaﬁﬁ.olFﬁf}é)mipﬂQ{%tmg?ﬂalﬁbi fﬁm?ﬁ?ﬁfchl@_r?]@lbﬁ lbura@t t ﬁgl apetthy! ene,
pol yure ne, . or a Co-po r. of either .0 ese. e e] ectrodes are

pr ef erdbl 3“’86’5”?15 s’iaﬂg§‘#§f3‘ﬁl¥n Yhav afestperiod fbefween st had HpwutEs-hook shaped

di stal end for po ki ng i.nto or near the SPG ) o
It 1s hypothiesized that two neurotransmifters play an important role in this change

in properties of the BBB -- vasoactive intestinal polypeptide (VIP) and nitric oxide (NO).
(Acetylcholine may also be involved.) VIP is a short peptide, and NO is a gaseous
molecule. VIP is believed to be a major factor in facilitating plasma protein extravasation
25  (PPE), while NO is responsible for vasodilation. For some applications, stimulator 4 is
adapted to vary parameters of the current applied to the SPG, as appropriate, in order to
selectively influence the activity of one or both of these neurotransmitters. For example,
stimulation of the parasympathetic nerve at different frequencies can induce differential
secretion -- low frequencies cause secretion of NO, while high frequencies (e.g., above

30 about 10 Hz) cause secretion of peptides (VIP).

For other applications, a constant level DC signal, or a slowly varying voltage

ramp is applied, in order to block parasympathetic neural activity in affected tissue.
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Alternatively or additionally, the electrodes may conprise sinple wire

el ectrodes, spring- |oaded "crocodile" el ectrodes, or adhesive probes, as
appropri awe.033065$1 a preferred enbodi mrent of the inventi olCTAREINOSISe Of
el ectrodes 7 and/or 10 conprises a substantially snooth surface, except
that the distal end of each such electrode is configured or treated to
have a | andermstivdlycamilr esultdan bexohtiled bytstimubiiisg atla raﬁemgmyﬂiaﬁabcﬁﬁw\l)

03/ 105658 | LO3/ 00508 orous platinize AI t or additionally,
ot | onst Fe berio s, Bat, Baetist gt St h R be
stimul at Oborfﬁguﬂa@tUdﬂﬁlcapﬁ@@Eﬂpaﬂleﬁ@BlﬁéthSdlfw)oﬁnm&ﬁlﬁdr-to bmshamb&meudﬁug, such

as becl onet hasgne saodi um phosphat e, or phosphate. |
Al 't er nat i VB Iumighieg, thenovgryj effast Péﬁ%‘i‘lﬁﬁ éﬁ‘? eERiE Y2 coRtdivgi se 5

applied. EfrSot mday §e %s&f; ff&”@}la‘rr&nl@'t@ %n@él?agfyaﬁ?e{/énlt %?tré\@réenﬁe Ghinfadioh Tof

conprising an inplanted unit and an external unit 30, for use with
sti mul at ormzlra(nﬁhgada@)es Thlsmb@ﬂ%%ﬁféemqahﬁ%@ﬁnmt@f émr@@emdmmmtrasﬁ t he

resent i e ck bl ock
D2 and ont Pt hERIGMEH, Ml pienlofohloflh ke SOLTRAS (15 o3 G643
| npl ant ed indni¢ SPG bloghi cal I y al so conprises an el ectromagnetic coupl er 26,

whi ch receives power and/or sends or receives data signals to or froman
el ect rorragnet | Bigc@uph echei@Bti¢ iilustmtiloeronﬁalstinnulator&ﬁntrcﬁmh’ﬁBnmbiuuﬁdtex%nal

pr ef er abl rls a.m Ccroprocessor h.rec s an _exter.

Cont rbp s oy arnesy e il ageb SR G TS € prstared P otiat R 5 aPPenesvenif o
f eedback A1:5ea§l @i&&lexﬁ)@e élécmsué @ ghbeiblpbackds Zvdm Epabr@lit & itigoadh ﬁﬁosﬁ‘ﬂy

i ncl ude, for exarrg gperational, paraneters such as a schedul e of

oper at i on 12 95the@RtebAnd et Resiion i the pasel cqyiy 14 that § adiseamito SBIF 6si gnal
parameters, such as desjred frequencies or anplitudes of a signal to be
appl i ed to theltdpty bg yndspsinod shat slestrodes i (Fag- 1 paghl) mayi each coppHss 9eePTan

emer gency nw@ereb@&de@eggﬁackm B8R Mol 4rRG PRSI F&%ﬁﬁ&%& igrovi der
to terminate 20 stinulation or to modify it in accordance with a

predet &r nivwieeh ginogetart qomprisgsr o o dpusitg that gan {inatioppepe clepligdepthsgesses
|
par ant er Sy B BRELILIGS, BB id rifioBir foqd! HEWAREMRE RN 1) °

Responsi veautnbert dfi @eodedanmumwpmally nnlgrammghs;eassahmb&klecyxpd@a;ttér;dsgreSEGat es an
el ect roma n ont r.ol nal 4 that i S.conve LQmagnet i ¢

coupl er e(gthi%eq%ﬁtr@g?sﬂo% n&t3 B 1&{}?18% 0% %nm%tﬁ{ ‘?8]?6 ngflaﬁ‘g ﬁlﬁp%f’@?"er abl y
corresponMpémaaexd@smpadtedwdmmctwmi othet paagef haalhavieppl i ed by el ectrodes 24
to SPG 6, and, in a preferred enbodi nent, inductively drives the

el ect podes. ThEagondi Qevtralidson eid/Eoupl@eédraBly aditbrdds angditbleotdi@ictive
material, for example, a physiologically-acceptable material such as silver, iridium,

platinum, a platinum iridium alloy, titanium, nitinol, or a nickel-chrome alloy. For some

applications, one or more of the electrodes have lengths ranging from about 1 to 5§ mm,

and diameters ranging from about 50 to 100 microns. Each electrode is preferably

25 insulated with a physiologically-acceptable material such as polyethylene, polyurethane,

or a co-polymer of either of these. The electrodes are preferably spiral in shape, for better

contact, and may have a hook shaped distal end for hooking into or near the SPG.

Alternatively or additionally, the electrodes may comprise simple wire electrodes, spring-

loaded "crocodile" electrodes, or adhesive probes, as appropriate.

30 In a preferred embodiment of the invention, each one of electrodes 7 and/or 10
comprises a substantially smooth surface, except that the distal end of each such electrode

is configured or treated to have a large surface area. For example, the distal tip may be
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circuitry in units 20 or 30 may determne the intensity, frequency, shape,
nonophasi ¢ or biphasic node, or DC offset of the signal (e.g., a series of
pul ses) awplodadesH desi gnated 30 tissue. Power for m cropCodesms0832 i s
typically supplied by a battery 44 or, optionally, another DC power
supply. Gounding is provided by battery 44 or a separate ground 46. |f
appropri alpel;oump@tﬁuized)cebdmaﬁsaygervddﬂitoedlya atllesgtl thy tipi gfhalbetRPe t7Thart 1Qiri ves a
di spl ay bI 9 K 52 Y%)ﬁS/%OSG? " 3/0 %08 40 tmf external unit +

Typi cal | y B0t 84 et@ELE, P me?é"fdu sPIcay™s & &&t @af‘erapli‘séngsﬁl}m/an’f'eedback

dat a genelirﬁ_laﬁdmtwryf eeghand b aklodrthasinet sodium Vijhdeplatel 9l bechhRifagge for the

external upit, |nplanted nlt ﬁo IS r erabl ackaged in a case nade of
titani um P BT’S&’%’? fiu Fma%"e &S Brigeted At StBPFiStat er i al .
Shoul dst hgpgiage be made of rret aI then the case may serve as a ground

el ectrode and t herefore, stinmul ation typically is performed ina
nonopol ar m)deFlgAbtlfﬁ BéHeh¥t Ylocie BRblath ﬂlﬁﬁra@ﬁé&r@ﬁmn'&gﬁprﬁn R iRpepRat i bl e

plastic material, two el ectrodes 24 are typical é driven to apply current
to the Smait 20gnfen esiseal apipBP.clar nenwith shaulaioy 41 ieml hpp kecsedabge with aor nor e

of electr d Jnavef orm
with an e%gegﬁ%%f?“téq%dﬁlgﬁ?%%&g%%‘ﬁﬁ%‘ﬁ q&%\%\%lfeh&%g(?ﬁ? %fgl\%am&e 0§1§35| nusoi d, a
saw t oot h fecglb®® blmbo&ierand @E  amnynont hsensmg rma;mgégﬂahcapphaanom hedecarndest @4.be

f | | h
vt a0 d3blaRRE ut Ah L AkaliD sl B8 Srioet b Blelirbahed Rhuntel U6, il Beaitts, 10

-- each pyoser pididracad| f rbedes dxanigablousd ol from dnreléebtvoniapdiic coasler Z8 iny,
appropriate WZ fgdms and paraneters thereof are determ ned during an
initial t&&EBEMbY of external unit 30 and inplanted unit 20. For sone

Physi o ogh cal  FAFHOUEHE0 HERANEQoamRIoRG: B GERPGEE 12 WHCEHER® 0 | o
stinulati Q:Qtehﬁ@ ctfal s@ﬁﬂ/ o (edglr fr&g @pm@m@mﬂ ¥éh 1R phtlend); andh 3OIBYK 20
c y

period. Fig. is a schematic dilagram of circuitry for use, for

exanpfé, |Sh§na’céﬁj friore t feedbacl tbl*Pcé,(o%?t r o@orﬁ’fﬂltﬂ%la{ Bt gmay yinclige, af@’i:@fi%m?ié»e with a

preferred g re
conpri ses Q}%ﬁ&cﬁ} (E)rgJ ?%rggégso%ﬁgza Qs u%g d H%?%Atggé{) %%{e%}lgﬁ 2&%{1 Q@Saslr@% h DC power
sour ce. QGretiends rvgelgIE,yorbs'glpﬂ cparadetbrsbwudam dcgireaéfrequelepsz*& andidpks axlf @ ground

6. M dback s 58
and 68 ( aniagS08 pBRieR R B T o SE L ol 24 E00 R Poner at os

emergency override signal, entered by the patient or a healthcare provider to terminate
20  stimulation or to modify it in accordance with a predetermined program. Microprocessor
32, in turn, preferably processes control signal 34 and feedback signal 36 so as to
determine one or more parameters of the electric current to be applied through electrodes
24. Responsive to this determination, microprocessor 32 typically generates an
electromagnetic control signal 42 that is conveyed by electromagnetic coupler 28 to
25  electromagnetic coupler 26. Control signal 42 preferably corresponds to a desired current
or voltage to be applied by electrodes 24 to SPG 6, and, in a preferred embodiment,
inductively drives the electrodes. The configuration of couplers 26 and 28 and/or other
circuitry in units 20 or 30 may determine the intensity, frequency, shape, monophasic or
biphasic mode, or DC offset of the signal (e.g., a series of pulses) applied to designated
30 tissue.

Power for microprocessor 32 is typically supplied by a battery 44 or, optionally,
another DC power supply. Grounding is provided by battery 44 or a separate ground 46.

If appropriate, microprocessor 32 generates a display signal 38 that drives a display block
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responsive thereto a stimulation signal 64 conveyed by one or nore

el ectrodes 66 to the SPG or other tissue. Typically, but not necessarily,
f eedback wpognabse68 conpri ses electrical feedback neasure@ChYLGB®S@r noOre
of electrodes 66 and/or feedback fromother 30 sensors on or in the
patient's brain or el sewhere coupled to the patient's body. If

appr opr i at®pf mtcm@lpmmté@sd“yplsﬂlygbmanfatr@seswrdﬁ’,stbq? digpley gmadtive@d whiskdw dri ves a
display b 2 to ou t ient. ient's
physi ci an% %ﬂ%%&‘ia %fner %e@% ot°® 1?210% %g?c(ij(a% % %@&1 GEélrgée]f %e)erfa%)rgorrﬁﬁ%/

i mpl ant edeitémbihigitpat i ent (e. g., followng a stroke), and are 53 WO

03/ 105658 PCT/1L03/00508 directly driven by wres connecting the external
unit to the i npdplaptedchntitdd is pﬁf@abl@&sabl&g@d raphe seldenhtijagiah, plahhlhmsatrati ng a
node of operation of one or pnore o] ev ce hown .in Fig in
accor dancé® fP¥y o 9 eéfsé’ltszi%lb’@ﬁﬂﬂmt atBWla rPl&Ob’% 8 6sC bea fo‘ﬁetal

Pref er abl yhenthe cRETRS) s@le ke PR Q6ctDlE raydi ahérefore, Sstlﬁﬁwtfbﬁ rtﬁﬂcemy ﬂeans of
a 5 tenperature transducer at the SPG or el sewhere in the ?
fO

the nasal peduied. nag momenglan mqdeg. Alerpasively, sheyd (v o) b?m’é? %

stiml ati ' fies Za8h@typetally BAUG 4 idie4qd at a
time Ti, 8 crimﬁéﬂug}él@gérng ég%:r%attlag%o ez?[rrgneeégsurngwgJ raiiée in ° gkrgerature (due to
mcreasedﬂh:lSi’tﬁ:l flow). Once the terrperature rises to a predeterm ned or
dynam cal |l y-varying threshold (e.g., 37 OC), stinulation is term nated
(timei1d2), 10 Fespowrsippkcationstiiccwavefiom sppet by oneof mbtesof elstradgsi2dpei at e,

when t he tenperature rop a_desi nated t ed

poi nt, thg E@} F?ﬁltgts?e ﬂ ﬁ’?eﬁcbq)t?onfpna ( |Wr?gef$§?%ﬂbgﬁ %@a ?tgd? dg{;u gbl e

t enper at Uukgsp GF oOIdYAT, aphyst Waoglmiuspxar asost wioth, am¥C dmhmmmedadymthereach
patient so as to rowdetheo treat | f appro at control

i nstruct i SpRPe lﬁﬁygla}nsgl%éﬂr@cééj\?éﬁa ¢ doR ?ﬁ’fgeﬁ)téﬂni é%thsg}%S %{5 ggﬁl}'so a graph
schemat i ¢cglidisoraly Uns m@éﬂ% Boriles Ofc ARBITabireR oPEhoRhagd dFREGr@pulsdshe

devi ces shown in Fi gs in accordance with another preferred enbodi nment

of thé5 presedt piﬂﬁﬁ/@mﬂrrel?iy less thap sabeih & dmprdRtduration. o Misnerekly eAPBroPTiAte
wavef or m gpy BLfOﬁQS IR dabn ﬁhe odf Xt%rde%ﬂnﬁ@@aﬁl@ éi%fti'aﬂﬂé&%%né&‘%f Sleral! ues
(Si), or Iscrete ‘set o ues S2), responsive to the neasured
t enper at urual,t 30nanglr ieplantesi amhﬂ@veF(trkEQH@e@alph@P@Op‘erth@Wmﬁ@@n i dymouiggllyl be

appreci ated .t her . f e g.,

i ntracrani Sfl te(ﬁ?cco}cmr%t gor 1‘3’2’8&%& 1‘;G@Ir)oo'g‘g}t b%%,gsuzlrfrsa E\}\]/gﬁghd géh alg ured
system ¢ paficimehie2s 1(seatlgm,lathgahé SPGataayl/oardrisgl bbj wmi-actieatipat {ientstandipdt s may
be used in copjunction with or separately from tenperature neasurenents,
in ord&r tPSH‘A‘ghl eve gener ally optinmal performance of the i rrpl ant ed

382?;?;[ gﬁ of Oﬁéggoﬂf l?Tt?r é ﬁ?%lg&hﬁ{ﬁg}a}n‘:%' I‘Cllll Lu otrrliisteI ?(91' examp e, mf

conjunction with control unit 8 (Fig. 2), in accordance with a preferred embodiment of

the present invention. An external unit 50 comprises a microprocessor 52 supplied by a
battery 54 or another DC power source. Grounding may be provided by battery 54 or by

25 a separate ground 56. Microprocessor 52 preferably receives control and feedback
signals 58 and 68 (analogous to signal 34 and 36 described hereinabove), and generates
responsive thereto a stimulation signal 64 conveyed by one or more electrodes 66 to the

SPG or other tissue. Typically, but not necessarily, feedback signal 68 comprises
electrical feedback measured by one or more of electrodes 66 and/or feedback from other

30 sensors on or in the patient's brain or elsewhere coupled to the patient's body. If
appropriate, microprocessor 52 generates a display signal 60 which drives a display block

62 to output relevant data to the patient or the patient's physician. Typically, some or all

. of electrodes 66 are temporarily implanted in the patient (e.g., following a stroke), and are
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t he devices shown in Figs. 1-4, in accordance with a preferred enbodi nent
of the present invention. In this enbodinent, a drug is admnistered to

t he pati ewDoatiomsgonstant rate, e.g., intravenously, pri @CTHDOX(0808
initiation of stinulation of the SPG at tine Ti. Advantageously, this
prior generation of heightened concentrations of the drug in the 30 bl ood
tends to phrestlydkiverbuwireetonnecinigdhe axtansAl enit tofthe taplaptedyurdcr oss t he BBB and
into the brain, wthout unnecessarily prolonging the enhanced perneability
of the BBB whi Fiz. 5Ads & gragh fdremiatienllylilbstatingraceoder ftopemtiaf oft dne oflmorg dfo r each

an approprjate.level. . A.ternativel for..so applications.i.t i s desirable
fo aPoL P hioeS v infis LA asSerancy i PR RS SR St g o5 00
the drug shemtibry Befwikty,che afféciofithd ijplitd eimalhtict ismidridotsdrbyohednb &f 2PG.

Typi cal_| y,, combi ned dm ni st ion and sti ation schedules are

det er nPned® By AtHE tﬁ“a‘f‘f“@?ﬁatéh ot Flé‘ﬁ’_"}%es’é‘dgyg‘??dt fr&- Bt %‘Eﬁ‘éﬁﬁ Eaé’FtYp!Aéper ties
of each drsgwh & Bt 84 @f atshg @NIDRF) Fole of stindul@ichC aAMbich b @Ekpai @gr am
showi ng circuitry for parasynpathetic 5 stinulation, which is particularly
usef ul i n TelateBitisdici ninitiatad athe tigwbbli sdnthisskiowfeqted byiagmeasurable @secidr dance
with a pr Fodi; ' jon. . .quni t 80
pr ef er abl 3&? %pa?tleges a lﬁ%gﬁlgégggﬂ' eglg%?%éa%a%?gga%gﬁsreég) %ééggt%gttlr%eg ry 84
and/ or  aror AGnpoiselly-sapng ethreshald dpgocds80), sBawilatiogrie uemdnhted (toug T2hat t er y
84 or .thraough ti;onal ground . A0 In a typic de of eration, an
extor a8l daopdf oRMarABHEtS AR, oS nptplun sy HSeBre BERA 0o

f eedback i desipnatcddr fdynamiosily-deterimbied guirms e Stifmilalidn,is rethitieted atige tTRRi cal | K
di sposed i j Cini of an inplanted unit 100 or el sewhere on or in t
pat | ont " s BEAOLRESRI FRECRETE abe B RNgCHoB T HEERGY GEESSBr &2

pref er abl Yeacl pRREBEELEs B $HoviRé Me SitanRkre@heii BRpplopNAS, RnSbiSRLUANHSR. as
descri bed herei nabove. In 15 addition, mcroprocessor 82 preferably
processes BRt Asorpgrecesied fiom e gafignt.88 and f eedback signal 108, to deternine
paraneters of an output signal 92, which is nodul ated by a nodul ator 94.
The odfput t hedes: PBrit peeapb sehismptiep iy bustrating f adg ofiapettighobgne or more of

el ectroma LG VAR I It el i > etic
coupl er 68 gh ek SHRNE I Al 10 G oo MIEL WHE ool Bl afh R TR AR

el ect r omagneseptgneswtiph.en tBig embpdimenty the2tpljarde phthe svazefoiny applied @8theSPGh dri ves
at least o rode 104. t o appl rre to the SPG or.tq ot tissue,
as appr oprllgg‘@ag%f%né)gg raaﬁ?réfnh%lfsogeg nas{co\(r;alﬁieaﬁt&j npr i sdzsscreit?rﬁ?taﬁﬁ X%P%s 5’ext er nal
medi cal appspoativisto the eleadirettemporatue dnptder tooavhieos thendesiref prfoemdmob.] W ng:  a

bl ood 2foI Ov\lxri?l%résagrr)feciated that other feedback parameters measured in the head (e.g., intracranial

e

pressure and/or cerebral blood flow), as well as measured systemic parameters (e.g., heart
rate) and subjective patient inputs may be used in conjunction with or separately from
temperature measurements, in order to achieve generally optimal performance of the

implanted apparatus.

25 Fig. 6 is a graph schematically illustrating a mode of operation of one or more of
the devices shown in Figs. 1-4, in accordance with a preferred embodiment of the present
invention. In this embodiment, a drug is administered to the patient at a constant rate,
e.g., intravenously, prior to the initiation of stimulation of the SPG at time TI1.
Advantageously, this prior generation of heightened concentrations of the drug in the

30 blood tends to provide relatively rapid transfer of the drug across the BBB and into the
brain, without unnecessarily prolonging the enhanced permeability of the BBB while
waiting for the blood concentration of the drug to reach an appropriate level.

Alternatively, for some applications it is desirable to give a single injection of a bolus of
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25 a tenperature sensor, a chem cal sensor, an ultrasound sensor,
transcrani al Doppler (TCD) appar atus, | aser - Doppl er apparatus, 30 a
system c wWp Bnosacr ani al bl ood pressure sensor (e.g., conpCITaLOBYISNS

pi ezoel ectric 55 WD 03/105658 PCT/1L03/00508 crystal fixed to a ngjor
cerebral blood vessel, capable of detecting a sudden bl ood pressure

i ncrease itreding@shovity bdfoa ot Iaﬁer)mltlaﬁorkcbﬂmtﬂutassios ehtherSPGe dhypidaly, rgmbined

Cur o), POPRRANGL e, g e Aol Ginen SRSt adRiske 1

body atti tou@@bﬁ@&em{bap@bb@ﬁ@slmmhdrag\taﬁge&qtamemmhal ographi ¢ (EEGQ sensor
conprising EEG el ectrodes attached to, or inplanted in, the patients head,

for indicatingrighanges kdheRetic Yiagi @1@%1311&&&1{&1’11@ ,c1rc1§’d9 hfoﬁspa&wmﬁaﬂ{%cm
stroke or mgraine,  a blood vessel cl ot detectaor . 0., .as described

her ei nBel &Wietien. Mdrigh sragiquipriy; ygeful inpcoppymatign Wit reml?eﬁlmeafr shoyp in

physi ol oglp(;]gall ﬁ%@&ﬂd&ﬂc‘éﬁmﬁw bRRkR4 fe%o&aﬂ{eﬁtyamge ﬁ‘é&en% Tﬁ%&ﬁine%tnsex@écmalt hi's or
ot her nents of the present Invention. . chemati c

i |1 ustr at jusit 88 perietably moeipEisds criaicroppebesson B2 ﬂ@blul rw@redgw a bmwyo% adfasdul at or
102, in a

Cavent | On%ﬁ%}@'%&ﬁ% él%ﬂc eq\gﬁéo%}&regsgp 8¥ @%ﬂhﬁ@@&h@ﬁ%@&te&r &2 8P{Prou§§ aﬁave
certain vabtiems] gmand gpresented in the left graph however, the anplitude
and frequency are nodul ated so that signal 103 has di ffer ent

char aderi sti ck aFitypica madeaof cipesatidn, can lekigsial abhtosl gifgndl U8 e inpppar at us

for stimulation o dan h a preferred enbo nt of
Lhe pr eseCIORDERETORE: SIRECHILS ST SEAE. 10%55oms GpE BTGP PPoR 100 1 he

pr ocessi ngyhidhdars inghivally depededtin @rvlduﬁtypﬁrahempndtebymﬁ 106 vt Blsdwliere éHod P! ant ed
unit 110 in the patient, and, preferably, comunication with a controller

122 in afheRttEntmpodini Regpppsive i Stenels fddash 9B, iicoPrcesseh £7 prefymbly

i npl ant ed f@ﬁ@rﬁtesla-%s%[a?fs@ér@pby Wi BiVes %Sd@pmp 9(5 OR'REEDHI@hertihdbHRUPLeEd to a
battery M croprocCessor 112 generates I'gnal 116 that travels al ong

at | eé§t @d@tlem,émpmmeme% pre&ard prac@sqsrﬁétesradacorm@sgﬂde%@ma@ Ifeedbaykal 120
froma bi S
m croprocceé Ql %8 %E‘%\A}?ﬁﬂﬁ i s a edta% gmr?g %aﬁgi? “thfa %sonr%g%ga?%&/ ers

responsi v enodulator 94. The output therefrom preferably drives a current through an

electromagnetic coupler 96, which inductively drives an electromagnetic coupler 98 of
implanted unit 100. A demodulator 102, coupled to electromagnetic coupler 98, in turn,
20  generates a signal 103 which drives at least one electrode 104 to apply current to the SPG

or to other tissue, as appropriate.

Preferably, biosensor 106 comprises implantable or external medical apparatus

including, for example, one or more of the following:
e ablood flow sensor,
25 ¢ atemperature sensor,
e achemical sensor,
e an ultrasound sensor,
o transcranial Doppler (TCD) apparatus,
e laser-Doppler apparatus,

30 e a systemic or intracranial blood pressure sensor (e.g., comprising a piezoelectric
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thereto. Preferably, mcroprocessor 112 and controller 122 are operative to
communi cate via electromagnetic couplers 126 and 124, in order to exchange
data or twowobaosges paraneters. Further preferably, batterPCIARI®508

i nductively rechargeable by 30 electromagnetic coupling. Fig. 10Ais a
schematic illustration of a stinmulator 150, in accordance with a 56 WO

03/ 105658 PCT/chist:BFiRE50&% mpoeteesisidl@dbeskiceatabif oftdetecigsantien vlvaht i on.
Preferably, substantially all of th el ectroni ¢ conponents (including an
el ectronic ci rpé"t?ﬁlfreilﬁ%eaﬁ% ‘r?@t“fquéﬁﬁ’é)rgeabl e energy source) are

encapsul ated in a bioconpatible netal case 154. A@ i hductive coil 156 and

at |east ofe kingligsoiasorsoomprsing 4ol pxamBle, (B AICElFratignc Vileqyt o1 d®ehy neans
of a feed-thr 0 i - cti bt i sol at ed
QUK ge.g.sg Ee\i;\dﬁig}& %ﬁ%gﬁ&%ﬁi%%ﬁ 9 deRbsitiérs saEeiel albvn

by an epoxy coating / ~al'l ows f i gher "efficiency of the
el ect romagnet ichangsup bpdypttitde(as io®llapsing)schematic il lustration of anot her
configuration of an inplantable stinulator, in accordance with a preferred

enbodi ment ef anheechoemeptialognaphivt (EEG) serRpefenmising, ERG bisttaoes aftdchedtol of t he

mbod e: plogugiint (56) sebetambing Eigbl &L of th
Ciroul ¢ 178, na g aes St b LR, ARGHERE ciftess B Rplp RN ufl oL O

bi oconpati bl e sk & syapssnslotdbtrokd @ ntigraffief € f eed-throughs are preferably
provided to enable coupling between at | east one el ectrode 182 and the

el ectroni c Gi r£iobd véselWidt!de®Stor ReL. WRTRsdrIbdd GbleMBelo®i Withl feraed ta it her

i nductive coil (not shown) in communication therewith. 15 Wth reference
to Fig%. 10A akd 0B, the energy source for electronic circuits 158 and
178 may conprise, for example, a primary battery, a rechargeable battery,
or a super °capherimemtorsef phypiplogical quengtiassuiiphle réﬂ@@&@ﬁb@&@b@%@f tery or
a super capacigr. i . ! i .zing means may be used to
charge the enet?%yorS@S?%geodéﬁ%ﬁygﬂghggﬁgnﬁgﬁgﬁ%m ted to) standard neans for
i nductive charging .or 1 N e j cal e rter
that conver te ho Hef PR HHE SRR LG UARGER! melks HhEAOTYRTL O e
Al t er nat i wel/ot, damodaiit@r hed, ihiagbirdawerwiéh @eprglerred esibopiment BDtheapteasdr di ode,

or any_other .light so e) be direct at_.a photovoltaic cell in the
el ect #)ni EWEﬁ‘tfo@u%?‘? a&’é’ﬁf“ﬁg Pnérgf¥qu5f‘(f¥a‘f RENAERRTIE S scgaﬁ?avee??g ) aﬁlgs’(?is rect ed
onto the tdppdsaitb®nh tHdie, graph howaRs ducatblitide d ifequdnay emyodalassdgh nigat means.
25 Figs. 11 and_12 are bar graphs show ng experinmental results obtained
during rafignalfRps ﬁ?@mﬁ’é‘?‘laﬁ"re‘ﬁ%ﬂs'i n accordance with a preferred enbodi ment

of the present__ inventjon. A comon technique in_nonitori ngf
bi o- di st ri but i Big 9fs aghepgtis ilustigtiop efyfusthanapparatus for stimulation 0

accordance with a preferred embodiment of the present invention. In this embodiment,

the SPG, in

'20 substantially all of the processing and signal generation is performed by circuifry in an
implanted unit 110 in the patient, and, preferably, communication with a controller 122 in
an external unit 111 is performed only intermittently. The implanted unit 110 preferably
comprises a microprocessor 112 coupled to a battery 114. Microprocessor 112 generates
a signal 116 that travels along at least one electrode 118 to stimulate the SPG. A

25  feedback signal 120 from a biosensor (not shown) and/or from electrode 118 is received
by microprocessor 112, which is adapted to modify stimulation parameters responsive
thereto. Preferably, microprocessor 112 and controller 122 are operative to communicate
via electromagnetic couplers 126 and 124, in order to exchange data or to change
parameters. Further preferably, battery 114 is inductively rechargeable by

30 electromagnetic coupling.

Fig. 10A is a schematic illustration of a stimulator 150, in accordance with a
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i ncludes nonitoring the presence and | evel of radio-|abeled tracers. These
tracers are unstable isotopes of comon elenents (e.g., Tc, In, C, G,
and d), wonpugmsed to target 30 materials. The chem cal pcopeexioss of the
tracer are used as a predictor for the behavior of other materials with
sim | ar physiochem cal properties, and are sel ected based on the

parti cul aprefiredognlisaliment coiathespraschh ariveati@n. b drefgrablya lsutsstandallyTypi afathby, a
patient or, experinental aninal is aced. on e canera, . or target
Prssue. sarlsrEutc tpmpments fokTBs A SBEanpam s B0Ree i oabBeat g i aced
separ at el Yourét) @refendBshilataun b ®locompitivld 1@ etaliéap® 5384 0An tnldective @i N56 &Rt at Of
experinments which were perforned, the well _co_ungéz\{%rret hod, was_ chosen due to

i ts hi ghefeasts@igslactrode 16238 PEsSARGLY coymiedsio rirch | Blepas P! grfeedkiheehent s

usi ng 99T95@EB§\ 166T e iftRlBFLES 1§ ?)Pdfé&gﬁlsf‘?%létéﬁ By 9193%&9*&6%@“1@2‘ safcape) were
perfornmed. The nol ecul ar weight 5 of 99Tc-DTPA s 8" Da, its lipophilicity
i s negat i ekowsfer higher esficiencyiof the slecgemagetidcoupiege paraneters are quite
simlar with pharmacol ogi cal agents used in standard chenotherapy, such as
t anoxi f en, et oPigsilOB iaradschermnafist dystratioriafenother egndigutieh ofvan éwplanigblebt ai ned

i 99T~ DTP enet ' ' A by ai '
tecnni questipag: 1 k@il PREY DrHSRE cufbBhUA G 08! oS Tineny i o
of each gPagitrablemubsientiadlydilfof éreebdctrexip eomparhial(inclndsg aamahuctiee goilaies of

h h s defined as. i sph [ tivit [ (hem
e ght)] g B SRR F BRI TFRIE SABTOAED T Tk SR 4 RAFERIHER . The
resul ts obicbmgstivike ARas chat E74an08Y of agte Zecd-thilbogid dré fefastdy ipfovided to

penetration of 99Tc-DTPA to the rat brain. It _is noted that thes results
were obt aiehe BYEPRE PeePaPt Stst ARt sleptirde 2 eRd MipRiscrpis HHRvEEGT d5el | eve
that 15 biyb@feh dhaueh¥e 8bil M6 ahd QRother! ind@RRE X311 TREECIREWHP HP LenBisBation
penetration, relative to wunilateral SPG stinulation. In both Fig. 11 and
Fig. 12, ¢emewilhni mals were designated as control animals, and other
animals were designated as test animals. In each group, the left and right

hem spher es weMVéith wrewe depiss.-d0dl apd 18Rdthe isacrae sqyiee fof cleciionicivacuifseldesent s,
‘ . : 4 . . . ;
i oact | ang 76 Bl TBpAR o8 R LEThaRIERGS, JUBRLIR R ¢rakibeC o,

of four t espaciteni Bphppistiandinfwhich g oevhargbabldbatiegpdrer sper dapagitol & whdws

results from si.x ft est. hem spheres and Io(ﬁlrtezﬁn control hem sg&eﬁgst. The
i uxt aposi EPOKErOL SBFEIE RS P {Pegisrd o fhatedhs, Siersy SOBiee ISP ADtoUhBdnt t o
i mply pai ninfigedofo) Gemdsdl mesd foeshddeavd sphgihgSer 2 miniagure blectrémackasigmat i ¢
illustration of acoustic or optical

.cl ot detection apparatus. 202, for use,
for exAnplSBSIEY AOPIEEH Bty S dblERetics Ogﬂv I o %@&@gﬂﬁgm@? ot her

Alternatively, an external light source (e.g., a simple LED, a laser diode, or any other

light source) may be directed at a photovoltaic cell in the electronic circuit. Further
alternatively, ultrasound energy is directed onto the implanted unit, and transduced to

drive battery charging means.

25 Figs. 11 and 12 are bar graphs showing experimental results obtained during rat
experiments performed in accordance with a preferred embodiment of the present
invention. A common technique in monitoring bio-distribution of materials in a system
includes monitoring the presence and level of radio-labeled tracers. These tracers are
unstable isotopes of common elements (e.g., Tc, In, Cr, Ga, and Gd), conjugated to target

30 materials. The chemical properties of the tracer are used as a predictor for the behavior of
other materials with similar physiochemical properties, and are selected based on the
particular biological mechanisms that are being evaluated. Typically, a patient or

experimental animal is placed on a Gamma camera, or target tissue samples can be
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circuitry described herei nabove, in accordance wth a preferred enbodi nent
of the present invention. The detection is preferably perfornmed by

coupl i ng wo o/1essp®or bl ood vessel 200 (e.g., the internal Pcanpeywsesrtery or
aorta) a detecting elenent conprising an 30 acoustic or optical

transm tter/receiver 206, and an optional reflecting surface 204. Natural
physi ol oghaoséstdd aopdipligedragpameal v mtas wall meditat iHogthelpuipdsdet the presdnlhectdévi ce and
the vessel. .Preferahl the transmtier/receiver geperates, an .ul.trasound
si gnal or exP&Pﬁ’&P?é’YPé&%?ﬁﬂ?G@?@ﬁé? tﬁm"’h ﬁoﬁerﬁléeft]?oic‘?’%cfﬂgﬁa A #S TR and a

pr ocessor s@yiivitntags spAANIEsIuties D sB3ds 1856 Erikibats usif3/000808PAI (DT
returned signal to detect i|ndicatjons of a new %(-prcias,gl{]t cl ot. .

Al t er nat i TRofsFule gonjugalpd ip a Pefechretiymyiselgre) vess prstogped: pkheralsgilar yyright

recei ver b8o@tASEHAQN43NB, ¢hs ligbpiRkdE i9hedalife, aNERSEbotrid EhafidibeY. ¢RSE, for
sone applications, nore than one such apparatus 202 are ©placed on the

vessel , i naBmgiers are qhitpiimie wideripropcoiogidal geents usednestinfand cheraetherapiect i on
for 5 possihl i- fat | . : 's direction of notion within the
vessel , a%ﬁ tagtﬁ%@i%@“@%ﬁ%@%&ﬁg?&%(i .e. false detection) rate.

Al ternatively agdi tii - hdHelu IGal
stinul ation as ?lrg(s:l'efsjlcArmltdblt?ggﬂ h‘g?f%ﬁu&gglg\%lgg&;?sgg%%%ﬁg@/gp& %neg‘]ra gg%#?el%ﬁél S88or ant s
to an ai r op@myigmilpﬁanmlingtécmﬂques (Fige hpmdepenlad btaim&vhﬁquesr(Fighm)_t I‘Iiheaft .
yol ohbxanghe LAt B RErL: AT CrbRTFr BnEl S 1ed dussBoP 1EBEBhood

f1 ow wheniprdesesdt asl {(Berhisphefasadiodeavity)y/ (HdmiSphers weisdt)] i/Nf(eiddr @feetdby sone
researchers_ as evi dence _th(f\t t hese odorants (e.g,, environnental

pol | ut ant $34i9AsHViRR /iRl jEpiE FREIHD. RO e dronsiiee HoREHRERdS by

i ncr easi Ngo1a§h&RYs8lin RhOBEhefrhtR. of IV LISTRO RS ihePFaP bl 1130 GoRldNBAt these
quantitative characteristics of such odorant stinulation are believed by

the 15 pr eesahs vierp ehipived by gnilpigrel dimmdetivaridhe 8PGactheonveriers bpkigyeghat

neur oapat QF I S I i i h f e L4 CalSLiqul ation
ot neo iRl 8T SmitiEh 3AP Bhishdteh "R dhige REEAT SRSt L e

i nvent or s uvailalerdbSRG istimdlation.a US provi sional patent application to Shal ev
and G-oss entitled, "SPG stimulation,"” filed March 28, 2002, which is
assi gned to thén bathiFimda and FighE2, poms enitmalsrween tiesigna@d ds cantiohammples aule d

herein by 20 reference uggesty a.correl ati bet ween the nechani. of

i ncr easi nd B RHPAF %‘Trgo%mg%?%qt/vaﬁﬁﬁs i%&rpéﬁisgﬁ‘ & e%f%glat?lgu]le rangiefl%gzbi lity.
Ifj i's hypaiehesphees l\xxefbaﬁestsdlsépaitmy,e@aet]ge heightebf &lch ﬁ;laﬂ@refsbmy/mﬁu%e@nby_ |
odorants is, a result of stinulation of parasynpathetic andfor, trigemn na
fi ber 0 THREWRA 2R &VeRabErHiRbets: 3‘%‘??’@6’1‘%3 1%‘1%38‘*‘?}08%1"&‘?{% anqfi $09%E1 y, by

communi catypig Mot N1tMBwSREutOrddY SRR (Tt 0EF tdIEGAARHIENs ddd Fohr AoftPol
hypot hesi zed 25 that these odorants stinulate via reflex arcs the SPG or

ot her aut dseyspbergeurtie. &2 shavisyresylts from six test hemispheres and fourteen control
hemispheres. The juxtaposition of control and test bars in the bar graphs is not meant to

imply pairing of control and test hemispheres.

25 Fig. 13 is a schematic illustration of acoustic or optical clot detection apparatus
202, for use, for example, in providing feedback to any of the microprocessors or other
circuitry described hereinabove, in accordance with a preferred embodiment of the
present invention. The detection is preferably performed by coupling to a major blood
vessel 200 (e.g., the internal carotid artery or aorta) a detecting element comprising an

30 acoustic or optical transmitter/receiver 206, and an optional reflecting surface 204.
Natural physiological liquids may serve as a mediating fluid between the device and the
vessel.  Preferably, the transmitter/receiver generates an ultrasound signal or

electromagnetic signal which is reflected and returned, and a processor evaluates changes
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that innervate the cerebrovascul ar system Therefore, the inventors

hypot hesi ze, odorant "stimulation" nmay increase cerebral blood flowin
gener al , wod3aaisss cal bl ood flow in particular, by sone e®cTdaLbé3/fost he sane
mechani snms as el ectrical stinulation, as described hereinabove.

Al ternatively, odorants may cause increased cortical blood flow by other 30
mechani smy teuchiras] bigna o efetent) indietibhsoofl 2 stewdapresent CloeacAnlitamyatnvhle, af fect ed
bl ood ves int r ai. b at het | i ion VI the

ol fact or y%ﬁ%wger 1 Hgﬁ nﬁl(gen&{%e %;er?gea} ‘?%(é ¢t on” gFaF eqto?n Bﬁfd?f’ t he

i ntroduct Iv@d‘selof IO 6ified RbS, ifdit @nanapdilicatipassage than ahs @uchexgpaﬁmm@omnduce an
i ncrease i rrreablllt of theaterlo thlr%ﬂégf t he

03/ 105658P ?IL /5O%H AR oSt ELRFaNeCF BFO é‘%ﬁg{y\ﬁn%ceﬁﬁ <Pfa&efeﬁao% nt s of
various spg&le bst&naubﬂ of A @e&aitebBon PEMIBADWithin)th® feskfie aRBR 1owksmidear | Y,
presenti naﬁ certain other odorants to an air passage decreases cerebral

bl ood f | ovplegrdaree e cfBlsedetedtien)yeteneabi | ity of the BBB. Qdorants that may

i ncrease or decrease cerebral blood flow and/or the 5 perneability of the

BBB i ncl ude, bdédtempdvelnor [afidiioradly: dhe ghepgasomieced divdeleetyied ottiaiationess  any!|
acet at e, ,

anmoni a, ?rigsﬁ%h&} ﬁ&blg?boghg{e 2 P\’?g%ﬁyné@g egﬁl%egéog%ltsdl% ansd?[d%#éggg :3 #19 %tgegx% ally
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i sot hi gcyanat e.. and eucal.ypt ol . cordi.n odi nent
of °t nel: hePaits Ao Prei Rt ofer e derhfr Blebialthd BBttt Rler y o

t her apeut :cﬂbwfmh@ppl’e&&teaﬂdi ﬂ&SnaTsdﬂe:aﬁB_Bl Phis rhws@ntmta%reaédhbpslmlieaﬁﬁeamheﬁnf air .
passage or a pat |1 e SucC as nasal, cavit or t t hr oat rererre
appl i cat i ¢k eVidries tattthisa gepsdeds eawwmear%aplégﬂmf roy %m@ﬁc},m the

facilitat gsrmalibe opdﬁ’io%'é"hedcﬁcheﬂ Ib«;fl@crr@éaing oefegfa@ BloBdl fld% NtheARRBEAL pSfilenowWn i n
the art, such as aqueous spr é hasal 1 nhalers; netered dose nasal
&

i nhal ers; 28f oder qeNtifptvsrcheracigestsrealesish odptent inaylgianyargrbeligveddel theonal |1y,
the Oqgra %sbﬁ PLERERLBIRY ISR Garim Wt a%@ﬂ't atqial§sé)|n¥§113£ﬁat&ﬁ9§1uﬂ)a§ﬁt hat
rel eases e active odorants upon contact wt ivary liquid

odor ant s rovertdppivigevithathptraftird A¢ctricabstimaitlatidrafcha SRS Burthermeobe cexperimental
vasod! | At B0 Y RRCRREED B R0 AR s SRR AR IS RS TTRE B e
odor ant ; layplud‘ahﬁmwmmlayd Grdju‘s reatdidsd, t'SP(B@thhMam@m“ filad Maam]s:l&,llzm’z whh

adm ni ster,in Lf_g or t her deli ver¥ Hods known i g}ghe art. For
sone appl¥ gr@ sl‘0 f ‘?Sélg{’fe?sf’ S5 gresyt dBFRSHAR 4qd 18 SAFOTRAC SR Yt h ¢ he
odor anb i Reffded, subgesth rébﬂél&ﬁbrﬁﬂétw@éiﬁ ﬂiebxh@ch%ﬁﬁﬁﬁbf @itr&kinpadefebfdl bldorcont ort
that may direct A y or indirectly via a refl ex arc) accorrpany t he

odor ant - adtavbndipeivased roel@brqvawhépmémh% rlt esdyppthesized thah sugh ingtpasidur al
transm ssi@Rpta il A& IHRRE R% R s DeESi BYstiRRIRBh A RLAyARatReticPr ©

and/or trigeminal fibers. These fibers may mediate cerebral blood flow changes directly,

by communicating with the SPG, or by some other mechanism. It is also hypothesized
25  that these odorants stimulate via reflex arcs thé SPG or other autonomic neural structures
that innervate the cerebrovascular system. Therefore, the inventors hypothesize, odorant
"stimulation" may increase cerebral blood flow in general, and cortical blood flow in
particular, by some or all of the same mechanisms as electrical stimulation, as described
hereinabove. Alternatively, odorants may cause increased cortical blood flow by other
30 mechanisms, such as by entering the blood stream and reaching the affected blood vessels
in the brain or by parasympathetic stimulation via the olfactory nerve. In addition to the
effect on cerebral blood flow, the introduction of odorants into an air passage is also

expected to induce an increase in the permeability of the anterior two thirds of the
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25 odorant" treatnment, by topical admnistration of capsaicin together with
a local analgesic for several days prior to the use of odorant

stinul at iwp.03l1e565$i s manner, the odorants typically indu®eThe/®BRSB rel at ed
response with a reduced or elimnated sensation of pain or disconfort.

Fig. 14 is a schematic sectional illustration of a nasal inhaler 300, for
use in 30cisbesatlangydem oboriaelating sgesisbpl grtiousnsiaes; dredan cimenenseh the
preferred 0 e esent ent | | _inhal er. 300

pr ef er abl ygc oe%gfrhmsagfsth%fgéaé: at mg}{ Isﬁb%?sengn% ﬁeéljtagl{r]? Ehgaé%éwtsa O AL RRRGTs spray
nasal i nhak@essescarebra bioddhseandasatkasentha lperimeabitityaof tid BBH] | ut i on

ol factoneter. The odorant is stored in an odorant-storage vessel 302, and
is delivered t @darans0tHAO 1&839 10658 BCTddclas @0RBAl blasal fipasaaige Hi ng an
odor ant-delivery. el such as a nas pi ece.. Alternativel or
addi ti %nal pPijue capfiyy Bﬁ‘geﬁﬁ @1"&Fe2%ﬂf%a°tﬁvn@éﬂspr8?l°alﬁ 26105 YGRS K EYBPv abl e
capsul e t halyl adeBh& A6t abiACCiBRldcUE cATH ABLiTe, UBFIMCAISrAS] anihbila, SALIHGT Y

| i qui ds. The odorants reach the appropri ate neural structures and induce
vasodi | at #508el; nicglnk oMBItinec gingarohneingsrones ablYy ispthipgranatisl sinnpapldeliided ity
changes. [hihinakdinl b, Sofi@A13HN1BE, R ERHAL Snplol AhaRhbdtorst udy,

performed i n accor an e t'he present |nvent|on

Techni ques desorbhgfloi {3 §hg 1%& %%B@in{eﬁp of% 'nfs a%?nm)’g%&? é‘rn‘%etﬁ&acgsr porat ed
herein by reference, vvere app e use wt odi nent

et al 19 " Blr@o@bdtinanhaIbaldﬁlm@ry o%thsmpmimeﬂolswletsraeroeﬁ feuBBB basgentingodn a
neuroacti v 0l d. epi.an sterone sulfate a or.gani on
transporti ﬁal%%o 0yanea’“t s% Pagah gﬁlrl%c%s an]ila8915°a b’por f‘f@ o3fq f‘g ‘%86%%

| sakovi ¢ ebplidation, tHihlmeﬁfoﬂlsHWeg)zis @Mﬂ@éﬂ@h@ﬁi@ﬁﬁ@g faigtatotl CTIROSd ok isf r om t he
rat brai n%\le osme e Letters 318, pp. Grg 00521%1 15 Male Wstar
at s ( 260250 eHy TR i STy, S Imle Hbrwtk i A eRB VT HoRRA

group, andnigdiefs;’ MbSrededdBe infdsa} iBRIMIE;0br 8iF-AtiRton olBfstoniddrai NARShdsIy Hdex)
study was erfor med according to the method described in an article by

Kakee 18t a?ﬂdmonf'féerarfh? edarpniyis nresgaizd dy means | amereHpdisstlvabie cgpsiisgthat f | ux

transport r I
1550- 1559. rﬁ%ﬁ%ggnebécaﬁggﬁéﬁtgﬁ g%?%’%é%t vith paliV91 §°‘ng*‘°§§ é?%%g%‘Ch%ts ver e

anest het i Zegropyiate nnewrplersireinesal andi mindiest r‘asoddatabcbn Pefaﬂoomrbmpal andlold  t hen
mount ed Orl:elaebfotvg{ ﬁf?ﬂ‘ géﬂn%a&[l%n%%ng: 1 nflve Jlog 2, i@lﬁg oy ge 8(?113' V\g?y s} x1 B ?h and 0.2

mm anteri or ma, “an e n nee ﬁced to a

depth of 4irég nwith 'ﬂteemdofhnﬁo byl indavieRdds BINAintrhpaitQally]i smnﬁr&gahaﬁstwﬁtgr per
m nut 30( dpmmmstenng % Hrug, or by other delivery methods known in the art. For some

applications, it is desirable to combine a local analgesic with the odorant in order to

diminish any possible sensation of pain or discomfort that may directly or indirectly (e.g.,

via a reflex arc) accompany the odorant action upon nerves in the head. For example,

_ preventing neural transmission in the neighboring pain fibers may be performed as a "pre-

25  odorant" treatment, by topical administration of capsaicin together with a local analgesic
for several days prior to the use of odorant stimulation. In this manner, the odorants
typically induce the SPG-related response with a reduced or eliminated sensation of pain

or discomfort.

Fig. 14 is a schematic sectional illustration of a nasal inhaler 300, for use in

30 presenting an odorant to a subject, in accordance with a preferred embodiment of the
present invention. Nasal inhaler 300 preferably comprises apparatus known in the art,

such as an aqueous spray nasal inhaler, a metered dose nasal inhaler, or an air-dilution

olfactometer. The odorant is stored in an odorant-storage vessel 302, and is delivered to a
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3', MN 2122) dissolved in extracellular fluid (ECF) buffer (122 nmM Nad ,
25 mM 25 NaHCO3, 10 mM D-gl ucose, 3 nMKCl, 1.4 nM CaCl2, 1.2 mM MgS™4, 0.4
nmv  K2HPO 020038k HEPES, pH 7.4) was admi ni stered over 1 mCm/Iueyvogsa 5. 0- n
m crosyringe (Hamlton, Reno, NE, U S. A ) fitted with a fine needle at a
depth of 4.5 m fromthe surface of the scalp (that is, in the parietal
cortex ar easalpasfage BYing ey pdorynt-dativari elementB04f suches eppel pinentAlfeddtingly) , an

al i quot of --Was collected from.t ciste o30 .using t ni ques
Gosor T beq ot AR, OB RSHSsGERHEd Sy MARe b S TR0 Rissclad? LRk 32

i sol at ed, rd&ded the atidfet odoedmediipsm cobtaghivitlc ealparyuliquidsn dTeesdpaitd ieathbe e

i solated. After weighing, tissue, sanpl es rehdissolvedin.lm f 2 M
NAOH at  5BRPIPRTA; TPulil SEVRIHES wallde ASUPE VeROLHAIOR  GRsOQusiichon apndish

cockt asl . cdBeroRmensd priaehbiladagtd. vity was measured 61 WO 03/ 105658
PCT/1L0O3/00508 in a liquid scintillation counter equi pped with an

appropri ate CrRS$9%ES gafh ERSih® heabsudll of bh SRR QRidyBesfon@bg iabcb@idcen, CA,

U S. A). The SPG stimulation protocol included cycling between on-periods,

| asting oWvithsacamadimeaher e prepet inygation disehmigres descpbedvdbniplowmgtAg each
on-peri od, le@, %ﬁ%%lharégnm;teq;h}g@ é)‘ggﬁ%fe?é?ﬁé,' @grle_t %éﬁl@(? forfRe GakMnRUI se

havi ng a pulse w was ‘applied using a concentric
bi pol ar elembbdioeat; bot h pol es of the electrode being inserted slightly

into the SPG Fig. clearl, .the .| ncr. - a f i njected
trac eerBf romthe an‘%graé)flse?ta{i’a%m?%gé\%?eb e relgtllrg@%ﬁ ngh% ést?l?gru%ﬁaa pio%)t%? acorrpar ed
to the cl ear anaaurdattivdie steerid, 1@chythioppibmlreterdre. esulfacontvizol prganicmedngon The

error bars represent. one standard deviatiop, No electr were inserted

“ht o the SPG oraEREEgACHaM MRt Seurpeti 75 pPe1sg TGP A B g the results
of an experinent perhievitest al. " G RrindviidleoBikses DAl cleBidefrorh AR Pr esent
i nvention. Four beagles were in a control@_égon- stinul ated) group, and four

beagl es were i FRtETa&t] NeuEaseignelstips 3AS el Pdd@®)were 15 applied to the
SPG of the aninmals _of the control group. At tinme zero, a solution of 10 kDa

FI TC- dBxtran t MeeWiseigala d#80mP et sriealanhwers perdo X j21s Werg in 8t XPFEMSRAL ti e,
SPG st ng:r | QR MBS rdtdefel A1 H - ool %‘oﬁﬁé;gi 3 Bfaid BALAEHREYLuNGSwRET T or med

continuously over a 20 mnute period, and SPG stinulation continued for 30
m nut es ( ipedormelgrecar@ingite tieawethod tlescribedrinian articdmby Kakdeeet dbx tHrain efflux

adm nistration).. Th P i i.0n t I - I.ng. bet ween
on- peri odsn?degaa?sst"’l1 rr%a\'?eéén %téfé:% r?ggl,lﬁg%ﬁ Sﬁugptgaﬁ)lg%% ?P P‘gg@?%(g%aﬁ% GIge?’onds.
Duri ng ea@hammcplerkxyd, Tleer6 200 415500552 @P9p)alwhicts iafptarpdated hidnen SIRG each

(F:)lcj):qigﬁfq?:/ icfer:]%fegcbq. gl?allté re)vgfv’gt qq%gi@%czs%pg?ﬁtragprﬁogéa Q(?nliinﬂggti(?np g)tj lielen%bgr%%ﬁg?an%
then mounted on a stereotaxic frame. A burr hole was made 5.5 mm lateral and 0.2 mm
anterior to the bregma, and a fine injection needle was advanced to a depth of 4.5 mm.
Then, 0.50 ml of [3H]PNA (150,000 disintegrations per minute (dpm), .5’-CCGCTCCG-
3’, MW. 2122) dissolved in extracellular fluid (ECF) buffer (122 mM NaCl, 25 mM

25 NaHCO3, 10 mM D-glucose, 3 mM KCIl, 1.4 mM CaCl2, 1.2 mM MgSO4, 0.4 mM
K2HPO4, 10 mM HEPES, pH 7.4) was administered over 1 min using a 5.0-ml
microsyringe (Hamilton, Reno, NE, U.S.A.) fitted with a fine needle at a depth of 4.5 mm
from the surface of the scalp (that is, in the parietal cortex area 2 (Par2) region). At the
end of the experiment (60 min), an aliquot of CSF was collected from the cisterna magna,

30 using techniques described in Kakee et al,, 1996. The whole brain was subsequently
isolated, and the left cerebrum, right cerebrum, and cerebellum were isolated. After
weighing, tissue samples were dissolved in 1 ml of 2 M NaOH at 50°C for 3 h and then

were mixed with 4 ml of scintillation cocktail. The associated radioactivity was measured
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pol es of the electrode being inserted slightly into the SPG After
termnation of the SPG stinulation (or equivalent tinme period in the
control Wwbognewspy, each ani mal was sacrificed. ConcentraPCenso3ofseext r an
in various parts of each beagle's brain were neasured. In the control
group, concentrations in the left half and the right half were neasured
separ at eliyg,a kuihscidtaxtidom eowntmtequippedes it t1s agiomratd eroffoyer berectiommiddent n =

8, from four i s. Iln.the i nental group, four animals were used.
For each @gﬁs&rﬁkﬁﬁn’ﬁﬁl%‘ﬁ’ %ﬁﬁryégﬁe sarrgl e \a/as t aken from each brain
region, 30 ipsilateral the stimulation .t n=24)..F 1 ows
regul ts from gﬁ‘ﬁ Sg) isﬂmpgg?lbﬁ?t%ﬁ%\}\?fh’taatgd 6’3"1?“&3%‘?5“5% eendo?%ieréo(érsrgla%&%e%? by the

SPG (the det@kaind @BEHe2ods, Iging EFEY Rbonder Dexing Bachninageriolj 4 & vomti0diz t he

ol factory 62 WD 03/105658 PCT/ 1 L03/ Q0508 btél b,. hh?‘ striﬁ}tée;m nd the

hi ppocanpuigal was gpplied toythe $PS Gae RILSeEWAE @ HEE SHidth At  fus- Leed? n t he
pons, a p p?ibtpﬁsif?é alddBc R Bipbiap bleat e, Both hbRs QF itle AB&EHdE BRingaRrted
substantially not™ by t%e SPGf’. Not ably, the results of this experinent show
t hat dext slightly mtnibedPEat i ons in each of the six regions regul ated by the
SPG were significantly higher in 5 the SPG stinul ated group than in the
control group.Fighbs lelegtly sberee the increasedotlearsnse ofethe dpjscted dreeer frem|ths ge

nol ecul e), .indicates. Lty i i eased as
nrosul t BeR ARG MrclER, BEC TRARlab YeohRir-B P HAL I Y Al REPRCT 38,
Al so 1ot aktireulitsd (iks @htrol tnied t Thy erardasneprebet wee ntandeed deviatican Newvel s in

the pons of the SPG sti/r e ni.pal s _and .in.the pons of the control
ani mal's. THE %W?rﬁﬂseﬁﬁ%gth? gli@ O{"%% cf”f%oq qu Bal ence of the experi ment al

and control grQups,.in a.ngn-SPG.requlated brai.n tissue nd he
si gni fi cant diﬁqg'efGeﬁ@e%ra]B}é%Bévé?g el ghi)gﬁrh%’?ﬂegpegc rtz)g?\?dr%lacﬁérg%nﬁé in the
SPG r egul @it thnbébdlithért Sofehe prdsedt iBlentiog Ml Gaidl@nwedeaih 4 bentel fpinayed
significant effect of the exgerl nment al, 5 roté?col S i 16 is a

resul t of stauard) eEp. 3 FounEeaskssi Weedr & Hanwped SHYP; ¢ \‘/’me&g(?ﬁf’g%lgwﬁ%r BBB

per mepdi | 'll%sp}ﬁeh B, H8KP&1 JT ROihA5 8 BF cbdi@] Blogh.NAt life 2601 4 idRidn@fibeDRESUl t'S
shown 1n FI'g. 16 and described herei nabove, the inventor additionally
assessed FREC-dewrenntracst iwas edminfstererb intraypnauslyc énd, at thssapal thuseP@ of the

animals in. . SPG- st i mul.ated . [ QRroudid ot not ed
t hat tenpgtﬁﬁé{ﬂ%i@ ‘rgr:iﬂssl%:‘*ngjfé dbé?ﬂié&%tg#gln ggglce)fd Q)%tﬁ%%%%ga%@q’lﬁeggono 8}1 O}E gcti on from
t he BBB. %0 miesteltesiod o $P¢A stimtlagondemtineed foo A erinwtet (iendor Bsminugeshi gh and

iall i.val I [ he 1 I 8. Of ' [
e e B T RS WA b s

20 cycling between on-periods, lasting 90 seconds, and off-periods, lasting for 60 seconds.

—t
-

During each on-period, a 6 volt, 10 Hz signal was applied to the SPG, each pulse having a
pulse width of 1 ms. The signal was applied using a concentric bipolar electrode, both
poles of the electrode being inserted slightly into the SPG.

After termination of the SPG stimulation (or equivalent time period in the control

25  group), each animal was sacrificed. Concentrations of dextran in various parts of each
beagle's brain were measured. In the control group, concentrations in the left half and the

right half were measured separately, such that the control results shown in Fig. 16
represent n = 8, from four animals. In the experimental group, four animals were used.

For each experimental animal, only one sample was taken from each brain region,

30 ipsilateral to the stimulation (thus n=4).

Fig. 16 shows results from six brain regions known to be regulated to some extent

by the SPG (the frontal cortex, the temporal cortex, frontal white matter, the olfactory

62



conbination with the pons data, shows that SPG stinulation as provided
herein only produced a neasured effect on brain tissue that is regul ated
by the SP&D 0350365%). 17 shows results from an experinent wercCthLe3mwbesded one
hour of continuous SPG stinmulation in five rats, in accordance with an
enbodi nrent of the present invention. Prior to the initiation of SPG
stimul at i o, thersetah, didothd HippmeartiiB)-) Figsl oneles shaves, dentein cotdestrativas ur ement

provi ded a baseline for subsequent FE _neas CBE was .. cont jnuousl y
recor ded Ttnﬁ?SB’ifgh‘cS‘uﬁlet REPSh GuPOTEPT SR i raeg{ilgﬂr%,ﬁnéa?ﬁ eCSE?ig%%]&nt@;l%e 30
recorded §@ktalindube theaS M@ Ndigbig tthertdsaits afithis eap@iinenSPlovs thattidxatii on
protocols were .identical_ to .those descri bt?yﬁ hgg(?i nabqove _w th r gf erence to
Fig 15 aHrewafignsingaeh ofifbrsix repians geetipted byihe PRE pvefpen iy bighd P he
average bieoshd kgphiaehaReE AhnMhué @5nwdlt &@buSPEhstiigh |cahdeafativasofl et i at ed.
The m ddl e bar shows average 63 WO 03/105658 PCT/I1LQ3/00508 bl ood flow

change 40dextiautteaserafa darges mioleruked.i wdicolss thati BBRtregmeabiliy twos subgmatiahyr shows
average b I ' - af - j o

ot i at | B FRACGEE SPD bR, ke b L A B e 2t o,
a CBF i ncA&asetable iatheiatdod @Xsct equivalentsbétveén the idgitreal letsliodhe ponsvof &gel ) i s
nmeasur ed. i s increase.in cerebral ood . flow i bel i.ev. be

associ at eﬁgaisﬁwupaﬁ@rmﬂs ?%ﬁgﬁl?ﬁ Rogs gfta? %orbhfoll I?Jg’ia%" 'E‘}ihg S8 gtﬁb%p e:‘%rel'd by the
CBF, a5 sy dqpivaleycodihie extrtimental dreladoatiolyroigsein awerRSRG-rdgniateddsomn) . | n

general, it is helieved that substantially all pharmacol ogical treatnents
ai med at U¥¥F@Bfal cells for neurol ogical and psychiatric disorders are

amenabl e for ugs i §ithilies BiffeRIBRWeRBA $heddxpbiiReRhIemE Yontr61\edtipk @ thel N
particular, this enbodi ment may be adapted for 10 use in the treatnent of

di sor der s SBopeHaehb@intissittor s, epil epsy, Parkinson's disease, Al zheiner's

di sease, multigl é?sﬁsﬂgﬁiﬁa Son HGH %O BRPERPSiHERIHR THeONof Bel &SmaHINi et Y,

di sorders requiring the agm nistration of various growth factors, and other
CNS diLsor getecol shren ar Bigdil§ ésce kspuldof meditleteg the andtvningdihe ERGrigddtsi n
cerebral bl qod fl r b B. ‘ I |t es. 15 Alternatively or
addi ti onalc?@focijgv?fe%ggaerf%abg&tg\}?g%%ﬁ%o?ﬁ(}nﬁé%g%rsﬁ?%% or reducing cortical

bl ood fl ow and/or,.i.nduci,ng _or. inhihiting,.v il.atj . i absence
ot BEE ver ooaBrfddpRaR Rde8lis siRPhrh 6 A8 kA RIGhNEE ddlaldiind0oenCe,
a pati ent additietally assessed aba omantidtipn @f theédexttian daker hoempomhmsddd odthea

condition. Patients wth the  af orenentjoned ogi sorders an t her disorders
are gener &PWE%ItE%é%SF“%EE&ﬁ $818 ?ﬂ‘i‘_l&ﬁ € PR @rotugsﬁ{ ]tsé}?fegitﬁ%f%%nt_ in
0XYy gen oS UpRis¥le, Beinpesift@dSofansibrain s nb ipfstéttion o H6 BBB. aflelrtsans éHoRsthat hi s
treatnment is given on a |ong-term basis, e._%., in the chronic treatnent of
the dextran concentrations rose to high and essentially equivalent values in the temporal
muscle of the animals in both the SPG-stimulated group and the control group. This, in
combination with the pons data, shows that SPG stimulation as provided herein only

produced a measured effect on brain tissue that is regulated by the SPG.

25 Fig. 17 shows results from an experiment which included one hour of continuous
SPG stimulation in five rats, in accordance with an embodiment of the present invention.
Prior to the initiation of SPG stimulation, cerebral blood flow (CBF) was measured, and
this measurement provided a baseline for subsequent CBF measurements. CBF was
continuously recorded throughout the hour of SPG stimulation, and continued to be
30 recorded for 30 minutes after the stimulation ceased. SPG stimulation protocols were

identical to those described hereinabove with reference to Fig. 15.

Three bars are shown in Fig. 17. The left bar represents the average blood flow

change 20 minutes after SPG stimulation was initiated. The middle bar shows average
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Al zheiner's patients. For other applications, the treatnent is performed on
a short-term basis, e.g., to mnimze the damage foll ow ng an acute stroke
event andwDnBtlosms® neuronal and therefore functional rehabirliLesossn.

Alternatively or additionally, the nmethod 25 provi ded above can be used for
di agnosti c purposes or in conjunction with other diagnostic methods and/or
appar at usblkedbfiawi chahgee 4@ miinutes afber dtimuiation Weariodiagd agnbtheiright basdows, reduce

procedure risk,,reduce procedure ti r M LApr.ave .suc

di agnost i %VebalgS@é??ﬁr@%w §ﬁad3g8?ﬂ ‘é‘ﬁlﬁ%gﬁ?rctﬁ? éeg%l}ﬁ%{sl& §§§ Pégsg%};’ag ,On‘mkg"ff %ods and
appar at usthisdgges, iib dvitentethi dinyig ISPGusianidtionj nCBEds@edshof upuaks0% fio t he
brain of a_radio-opaque 0 terial, in der to facilit CT scan.
Decr easi pbsocféPEBP&‘Pa%B%gPngye@yS greagisd iy 2Eeessi R CBffb’_faghg’Qgtﬂ(?Wa air
passage i BelicUSEH bdaR66EMFGEMMIvVRd S oRE 8l sfestaRniRet PPl Bf thehe
present invention to treat or prevent various types of headaches,

especi al | ¢BWi asrsupppried by eter datpeqlipeigd by (hetimventonfmf shaym)wop 03/ 105658

PCT/ 1 LO3/ 00508 etiology, such as mgraine and cl uster headaches. In a
preferred emboligeeerel, 8fis believpt Bgiewbstaniiply ell sharmaeqlpgipal tieefmens 2imrd 8pG may
be perfor peg, WSING s feGfdl %@a]l\éﬁﬁ‘b%cﬁigﬁfcaq%ordé@g‘eraﬁﬁhaﬁé SELEOVRENGIEC

i nduction, photonic exm? t1on, hem cal excitation, nmechanical excitation
and ot her embodimehsts of the gmisentatyentisn. 3n pimticder, thiskrinbddiment thaydwradapied fos art  of

neural ~stinmulation.  Stinulation of.the SPG may be. r$.or.ned, di. ly on
the SLE; B¢ PRt & n‘ﬁseoé?eésd s‘ﬁ"lhraesg?r y or |Sh5§ lrlgf:gﬁ’l {;/ar%\nﬁ?% % (!rl%(%e%gésPG;
e.g., Vi aAlfkinet’sadieaskn naultiplel eldresik, eschixdplvemt, @bpretstonpresant anxivrgnt i on,

t echni ques. descri bed herein. .are applied in copbi nati Wi t hods and
appar at us d’d%‘?&‘isirﬁ‘@’dln‘i‘gwtipé‘fmmafl%‘g BHoyq g gt‘i)t)"ﬁ?@ﬁ‘&fg{’}h?ri @@%%ﬂ?, 2001,
entitled, tﬁéW%%é“@ﬁ'@c@lS}%raiﬂﬂﬁécﬂ%Lbee&@d b§tdhARdeRtih NGrebE bidIAENeR ak ki BBBgangl i on
to nodify propertieS of the BBB and cerebral blood flow, " US Provisional
Pat ent Appfimeabilibirheegeses, 451, filed March 15, 2002, entitled,
"Applications of stinulating the sphenopal atine %angl ion (SPG,". US

Provi 8fonal Pafdpmaiyshy o8 addigenallgop Jghes s, pioyIded T isreasing opaedhicingnt i t | ed,
" SPG sti it ] . i sional: - is ' / F76, 048,
il ed Apr Lot g B e i e R B e et
propert i eBBH perhnealBBEB chaukeskehyepresenting arcodasnt oo ab yir pessage efirepatients sshci t at ory
and/or neuraoinhibitory effects of ran ner inpthe. h s maal |of
which are®ds &asgagec(?q% (Fh%‘ea s‘?"‘g n@gdtgefa%?%]nz ‘%?%s%r?%ﬁlﬁ)ﬁ'veg tPe(;%ﬁs g‘ﬁ@ glre e

i ncor por abedethetiehsd diyordat endstaa.disbrderdmat gateraiglhiciped Yy ohsodilatips andithepr ovi ded
in accaor dancE with gr eferred 20 errb?di ments of the pr %sent i 0¥esrs¥nieon, IS

an i mp8r t AP A RFOYHEhd™ { PUETISHRP B AP s2nd Ot Tissue.

applications, this treatment is given on a long-term basis, e.g., in the chronic treatment of

Alzheimer’s patients. For other applications, the treatment is performed on a short-term
basis, e.g., to minimize the damage following an acute stroke event and initiate neuronal
and therefore functional rehabilitation. Alternatively or additionally, the method
25 provided above can be used for diagnostic purposes or in conjunction with other
diagnostic methods and/or apparatus known in the art, in order to enhance diagnostic
results, reduce procedure risk, reduce procedure time, or otherwise improve such
diagnostic procedures and/or diagnostic results. For example, methods and apparatus
described herein may be used to increase the uptake into the brain of a radio-opaque

30 material, in order to facilitate a CT scan.

Decreasing cerebral blood flow by presenting certain odorants to an air passage is
used in accordance with some preferred embodiments of the present invention to treat or

prevent various types of headaches, especially with an autonomic nervous system (ANS)
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di sorders, such as Parkinson's disease, Al zheiner's disease, and ot her
neur ol ogi cal di seases. For sone applications, the trans-BBB delivery of
vari ous gwowshofeaxtors is facilitated using the techni quesTdessised
herein. Gowh factors are typically large nolecules that stinulate the
growt h of neurons, and, in accordance with a preferred 25 enbodi nent of the
present i etdogy, exch aanggasednd dudterdebdedbggener at i ve di sorders, such as

Par ki nson' s di sease, Al zheiner's disease, and Mdtor Neuron D seases (e.g.,
Lou Cehrig's b se@faded eAlolimentof the prsestisavansometiomation af thej SPG swur ce of
disability and financial. load wth the increase in l.ife expectancy. In
recent yeg? Q?IQQ}H?BMS% et V§mt(ié\98ta5tegﬁhre§§?‘?§ﬂ@f‘% %de‘%‘ﬁ}f Hﬁ‘?l'?mg‘(n t he
pat hophysediafyn, Gherhigl dXcifRE SmedhafitgrRkcitdies any othér rgehels @k tymsiamiast r at ed
along one line -- cholinom netic nedications, which qtif}/pi caelaé]‘%é at _nost,

sl ow dowtherivd Hethoae Spayn ghibe prt ebpeuralstaiatioe t PERupGrTREth magbe;

stimul ati gehorfRaRfiRUFEH thd'SPACGOME3RERs WhincRl @if8Ethest RHRLY FRMK HeOf the
present invention, typically increases 65 WO 03/105658 PCT/1L03/00508

bl ood fl| owPEnelgexipgeltexsuippl y to the brain, and therefore help these
patients. For I t . i .a.the
nasal cavity, H;l‘r1 %feg%qut %n?tﬁ%rdﬁe{ﬁg ?%I%tﬂg?\gt&]@%l? %ﬁnﬁggﬁéf%ﬁqdeﬁgsgﬂ%r e éé??ed
enbodi nentre dpphediml ¢ondinatioh withhdtinglsian® epmrateddesatiied ms PCE Afplicitiontlht ed by

SPG st | nul af.i rt fr mol | ay, pananeters, .the per bilpty of the
se5 ahd 20T bE% PsAOiet 7. ATl aRr R RO, St fre SR o
tl’gnsﬁort sﬂ@gﬁﬁtlﬁatinh%aﬁﬁﬁnits nﬁdll@ﬂyrproﬁéﬂiﬁs%ﬂﬂieaBBBr’an@roaﬁbﬁhblﬁod tﬁlebv\r{:leﬁﬁ t he CNS
and the cerebral circulatjon. |In cases re a,_g oun a . hi_.gher
concent r ab fosionpl £ ﬁfén%é‘%ﬁlﬁatﬂor?aér‘?/ %%a%ﬁgﬁ%%ii@ﬁ?%li&%ggﬁp‘é Eidonfipig’ﬁ@?ﬁqﬁg of
the BBB, prefigtRlhy thshehalaRRE 8aHA0A (SPG IS USOPLORIbNAIGRESt dgphitdtegd herein
| eads to an 10 increased net transport of that conmpound fromthe CNS into

t he ci rculb8368a57, filed Magele P8y 2¢08, entisledi nElife stimplation,e apdipglie Frevigiend t o
facilitat j i ; i abili f , taking
a bl ol'cL)S sg’r?%flfei}}ﬁg%ﬁ%rggq/ﬁ\%o%hg%g?‘%glgag’ajr?g ’eEB g‘%@ Pfgjg{ro g%%tgoii pF%\%Fgﬁ of the
conpound. nioulifyingrmbeartiesdofct BdBremt catbralharcplatisw by usimg dht heymoexcitatory
parasynpat hetic fibers 15.assqgiated with the.SPG are.sti mil ated

pr ef er abl fn%r ﬁlgflrﬁﬁ“gglt@rcyt F?feccgﬁ ogtolgcﬁ%?tgt?noﬁerg%sd no}%e %e g’r aaryt g%rwee}uscglnér ation

t echni quessdigRdnd the dsdigiee bhthe bivedne iywenttoncad iareginédrporBBBh¢rein g adfb@encet 0
certain conpounds in the CNS. One or nore of such conpounds are then

anal yzed by amabyBétieg ddlgelyl 0Oddrogs, t e patidentin  Rygoddesei mdths pedferedmpounds

that gre indrcalive ol Lhe  presence of, MDA SATRSIS of varions

disorders, such as Parkinson's disease, Alzheimer's disease, and other neurological

diseases. For some applications, the trans-BBB delivery of various growth factors is
facilitated using the techniques described herein. Growth factors are typically large -
molecules that stimulate the growth of neurons, and, in accordance with a preferred
25 embodiment of the present invention, are used to treat degenerative disorders, such as
Parkinson’s disease, Alzheimer's disease, and Motor Neuron Diseases (e.g., Lou Gehrig's

disease).

Alzheimer’s disease is becoming a major source of disability and financial load

with the increase in life expectancy. In recent years, vascular factors have been

30 considered prominent in the pathophysiology of the disease. Current therapy is generally
concentrated along one line -- cholinomimetic medications, which typically, at most, slow

down the deterioration of cognitive function in patients. SPG stimulation, as provided in

accordance with preferred embodiments of the present invention, typically increases
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20 mnimally invasive. Alternatively or additionally, nolecular passage is
i ncreased to another body conpartnent and/or fluid, such as plasm, serum
ascites, wp 0s@o®bs ospi nal fluid. Mreover, in accordance Pairtthozopisef err ed
enbodi nent of the present invention, a controlled, reversible suppression
of the inpedance of the BBB is useful as a stand-alone 25 treatnent, when
sai d suprb[(ﬁﬁsiowari‘da;ﬁ(bfgéntsaplﬁg tecthe dradm aed ﬂtraﬁc&ahdp@bdsc:pmmsoﬁndhis useich as
0-Anyloid, tau, and PS th emc C ulatlon
Crce | PREMSY<TEmH EoR B PG TC] Hes ot DU Sk 1 B BEAbEab

net abol i zgghuRReh." e vR&feiéLombddiBeOfhy dolitdly Of eRilRObmRAGR rﬁétdcambﬁd’llsf ewer
side effects, conpared to effects that acconpany their presence in the
CNS. 30 'Ifﬁféh'@@mbbi@?ﬁgeﬂéw&%ﬁ‘ﬁpes denonstrate sel ected therapeutic and

di agnostic applications of SPG stimulation in_the nagenent —of

Al zheBner' s difregsfom molsgwlal @ammetess, fhe eaneabily (tf%eg@B ang 12Ftiven ¢ he
art, that BRBEL#GHRS

PCT/ | LOS/%%%%@J e gﬁ%&%ﬁslgrﬁ%ﬁ@gﬂg&%&}%@@%ﬁ%@%ﬁ%ﬁg@gﬁ&Skl Ill in the art
shoul d, mmnd:anghmomgradlhﬁ me@mntthe GN§@n@§lm@r€ba€'é[§rr@d@tﬁme In jages WEAR? changes
can be made in o n a like
or siml aqpmrpggteﬂt lﬂas ﬁﬁﬁgﬁf o eerﬁrzr:’réi ? Qm”% %%ﬁ% t?‘heﬁlstﬁié &9 llg%%nbgpé‘o@ he

i nventi orbftﬂ'@BBprﬂefbmmg bd'e[m me&&santy, mehgtaehmtlmesslpmbéd bereintbeads treat s for 5

stimul ation of the SPG e] ated neural str ures, Ppossible system
conf idur dPFrEred msF trapgpo ?ﬁ ﬁ’m ﬁ?IBPOLﬂ‘gvf‘ %va%%tlpt(gn@e clmgl(gp nati‘ons of
t he t her apeftb@ cABkifeRY HRStetimiquins atddttb Excilitieta demosHay, BRGhatdml at i on
and conplenent ary expl anation for the various nmechani iﬂg%dogﬁég@“ ons of

such a sy@@’@ﬁﬂ 8y ADhaepRBelpkivg. a mlpodneRds eind; fseing e FifBed herein

may be e g@ﬁse@'l LR Yhe cBh b,ggl rectly applicable for the 10 management of
ot her i sorders, such s Par ki nson' s di sease, epilepsy, ALS, M5 and

mor e. AII ref %eg'crﬁéfefik& RebBERRI of 11HE| R irfEAtidhl Gﬁﬁrasﬁﬂﬁa@ﬁ&@ fiee!

publ i shed pat ent ications, are |Incorporated herein by reference.
Exanpl® 1assd'dqucamthtth€c§P(6 gleutismiated, ipretferably by spingelectiselowiniilatipniagdipe| ated to

excessi ve d?lCtl \é)?'%ﬂ’?[ntl f 1o Gl @?sn?ésgn SRR rtﬁfr%i:e%de %tﬁ@%‘ﬁlBt ernBal] uronal

cell deatH Ry a1 Ol ogrc unction o mat e eceptor I's t
medi at i OntonerthﬂnQ‘ﬁﬁiﬂo@&iséidﬂE&lNS) andflatrmmieS)fmdhl’cotﬂpeur(ds pedhert anatyzehby ux of

calcium so a h this rece ch The
i nflux of 2% tb%lgﬁ’Bﬁé’% %tge yltﬁﬁqmgé}mhn“aon?ﬂo 1%?%\"8 rrrlglrcgtﬁ% (%gt entials
and the phasdicsidryADf ABUKOMSeIMEEd:N Advantagedukly, Rhdy 2 ’&stlithpfoabdmcohe in

cognitive function of the central neryous system (Li, H B.. et
20 minimally invasive. Alternatively or additionally,” molecular passage 1s 1ncrease 10

another body compartment and/or fluid, such as plasma, serum, ascites, or cerebrospinal

fluid.

Moreover, in accordance with a preferred embodiment of the present invention, a

controlled, reversible suppression of the impedance of the BBB is useful as a stand-alone

25  treatment, when said suppression facilitates clearance of neurotoxic compounds, such as
B-Amyloid, tau, PS1, and PS2, from the CNS into the systemic circulation. Once in the
systemic circulation, these neurotoxic compounds may be metabolized and removed from

the body with greater ease and with fewer side effects, compared to effects that

accompany their presence in the CNS.

30 The following examples demonstrate selected therapeutic and diagnostic
applications of SPG stimulation in the management of Alzheimer’s disease. It should be

appreciated by those of skill in the art, that the following examples are set forth for
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20 Behav. Brain Res. 83:225-228, 1997; Roesler, R et al., Neurol ogy

50: 1195, 1998; Wheal, H V. et al., Prog. Neurobiol. 55:611-640, 1998;
Wangen, Kwet03ahs6ss Brain Res. 99: 126- 130, 1997). Excit ot oPCEIILYS/b@ys an
inmportant role in neuronal cell death follow ng acute insults such as
hypoxi a, ischem a, stroke and trauma, and it also plays a significant role
in neur odaohstetvd purpdsBS Hewever,i thoseayfiskidis yhe droshahld mclightphithe Gosgent, J. T.

et al., Sci 25 262:689-695 993).. tive.disor such as
Hunt i ngt ogﬁsgfEg |r§’e§%péec%%) ,at Wﬂflhé}?a}%%%s %al}g?ésg%?gq?iﬁ?ﬁpﬁé?%e %8%8%3& sease
(PD) and aisghkedopid still sbtginal lilsc besianlas res(lAGhoutadeparting riped el spaxit dmd t he

progressive |lo of. a specifi opul ation. of neurons in the central
nervous sySPPEMT 1§ HVeR %v#’&%ﬁ’é@“@lﬁg@@%’?@%’ﬁﬁlf?eéltﬁf% CeStHRimEnty for

exci t oboxismuMtigRYf BR SPC AT RMtdBAdHA srWtHEE, foRdIble sl TohRuuiohdferl cel |
death in a 30 w de range of —neurol ogi cal disorders e, J.T. et al.,

N . d (Coyl e, . .
Sci ence 2682 g@vulstys deyizg3yariafiges OfoBINatPNSEE K thefpelic and diagnostic
exci t ot OXintddaNridke fhaf L& apal st e ahd bRPRIRS Iation for th
Over - product i on of af_r een@g%iy cal’s that 1(ﬁlgad to ?Errpai ?ﬁg%ﬂof W tochondri al
functi on iveriousemedhprismypiedtipnhef sich psystere SosADBratlagengrt. Fattheainore, fien.
Neurol . 38: 357~ 3 1995 . lLe, p 05658 . I [.005 .T. et
A el ordnptagdoBereoaf oq Sfbcfuhlo” 3R Yhatelt PRI ik 2 o7
whet heép trimmaganome abathafCNS disondeard) smah gs Pakinbom’pdismase, spifepsh LS, MS argit es
neur onal degeneratiqn or, r er, .a.subsequent consequence. of . neur onal
Gogener at M | A etRRetny e Bfion iSoPdiny SR raRS oAb BRERC red as
havi ng | i tapplecatieny; aRifogotdtatehetdih B¢ teférBng@at i ents suffering from5 various
neur odegenerati ve di seases (Shults, C.W et al., Neurology 50:793-795,
1998). Thus, oITe. ot her. hani s st} st exist for excitotoxicity-induced
neur onal 2 erapety L nt nmodality for ADis the systenic

adm nistration_of. . a JNK (c Jun i no-t.erm nal, kinase) or MK (M xed |ineage
i nase) apopt CERSIHRD forTiEl B eREsE AU AHPb oA HETACSFBIN 8 nopt oo <
of braisn Gedult§ in HOWENA cell WbdhOUte Hhigsidls@cA ffunchln b 8lutLehd vdtustorsde iy | bed
herein, achieving a therapeutic concentration of such an inhibitor in the

CNS may benediaionpaHewd-g3(pd eatrasihrerplabists the epagogmtast igBuieef caloiugn, sodium
Advant age%ﬁ'%’oﬁasg%%sﬂit?gu . L gllﬁsle%%tgﬂ ecﬂ%ﬁeﬁaﬁabl‘?ﬁ%@%ﬁﬁ:ﬁ oﬁvgﬁes@n&aeﬁg g drug

delivery to the > T Y[ y enabl'es the achi evenent of therapeutic
resul t s atessenfierfotimeiatyeing mernetane potentialsrand theguastisityt dfemnenionk whichdo#self el at ed

si de effect 1 ref er.r.ed adj t r tok tiaon, the
t her apeut ipégy(% - g“éétgl pﬁa%l/ F é{lg%%%g?%nt é{ﬁ? 8%’3%% 5%8%‘% SS’%%‘:%b(iLf’g?’ gﬁl‘i e§ aghhanced
by st i2mul dddhen RrhintRes. SSEA35-22801 (7 ; Rosler,dt.at eld Nearolagyrtdt Id65 CIA0D8 SWheud] ur es,

For St ol e e a0 Rlate R o i BBk WRbeR Tt Epein R BB 0 PN

1997). Excitotoxicity plays an important role in neuronal cell death following acute

insults such as hypoxia, ischemia, stroke and trauma, and it also plays a significant role in
neuronal loss in AIDS dementia, epilepsy, focal ischemia (Coyle, J.T. et al., Science
25  262:689-695, 1993). Neurodegenerative disorders, such as Huntington's disease (HD),
Alzheimer's disease (AD), Parkinson's disease (PD) and amyotrophic lateral sclerosis
(ALS), are characterized by the progressive loss of a specific population of neurons in the
cenfral nervous system.  Growing evidence suggests that glutamate-mediated
excitotoxicity may be a common pathway which contributes to neuronal cell death in a
30 wide range of neurological disorders (Coyle, J.T. et al., Science 262:689-695, 1993). The
molecular mechanisms of excitotoxicity-mediated neuronal cell death remains obscure.
Over-production of free radicals that lead to impairment of mitochondrial function is the

most widely held hypothesis (Beal, MLF. et al., Ann. Neurol. 38:357-366, 1995; Coyle,
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of the BBB. 20 Exanple 2: Therapeutics J3/fly secretase inhibitors In a
preferred enbodi nent of the present invention, nethods for treatnent of

Al zhei nerwe odite®ase target the formation of 0-anyl oi d t hr @cghLe@s@nzymes
involved in the proteol ytic processing of J3-anyloid precursor protein.
Conmpounds that inhibit 0 or y secretase activity, either directly or

i ndirect!| §T. etrad., Ssiente 168: 66@{666,%9%)3 WoWhveufhllt§ leaninottie mawet@mt rol the
productiop of J3- Nt ageous: hat eC| I ly
target y @13519%?35%8@% IB%%}S ?Pte rf‘?‘nre le()‘)1 i gﬁb‘i&% e\?%n eé?ﬂ?ﬁ r’cf ypical ly,
such i nhi bisubRGuek Onsushcs Q)tfrrﬁ:hmels dég@ﬂuﬁtﬁm pilmetastingn adiindstdtiomtatch, in
turn, reduces revent s %ahe nfl}ﬂﬁm ogi cal ﬂers assoc at ed. with AJ3
prot ei n. aPﬁSngeQW HeRAVREC U IS ER Bmfﬁ‘j‘f‘Yen%?elc E’H’aﬁ@’c’tsd SHE T eal ed
that Ag3 Ivéﬁa@@ nedddégeh&hinal d@&lsésp@mmq: ders YedNérolL 5by7pe-785,i rwoeyr al
menbrane protein, terned b anyloid recursor protein (APP). J3 APP is

nor mal |y g’h sreRioth Vm%@hwwn}/@uﬁ@m for exgitptoxigH-induced pqurabeplicdsptbs |

derived fromvarious animals and humans. AP is derived from cl eavage of 68
WO 03/ 105658 P&Rofmbd/tpebrgt nrdzppionAld és e systpris sdminisaioroi bt &ase)
systent(s) j % MEE' S t four

pr ot eol yt |1(1:IP§}€I%| \Stfe {nlYlgél lﬁhgslég%gn pos%?glegéaggﬁ{é%&) W&ﬁ O%hlgg?:llr gflgse( s),
gener at i ngle'ailﬂefoN-ptwﬁmnngLﬁDaéla‘rAd) apeptene pEbrave(et). Hlowawrng'lthmmmhﬁjusetdfe 16/ 17

pept i bgnd ecr et e fragnents
5 end?ﬁg ﬁi E)%gmﬂlilec% nd %Qﬁer%’ ?@gan%ga der%) ht'?cg ﬁg?% ODC°¥ gﬁénl nél

ext ended mﬂﬂﬁwf siar the @NS Cihaw@re mbm@miemttiyyuﬂdemﬁadm-rblateﬂ hedealaffeds.

pol ypepti . Several |ines_.of evidence.,s est. that abnormal .accumul ati on
of A)3 pl AySeniueaysly. by uss nf FHqhss KOueeL PEcRr DhBaRARE dredeliEy Phe oy or
protein fenndng |, ehdb] R IR RvemSR OO Aéraplidici résulte Uf IotveXddsa@R dwhigly, be
causally related to neuronal death observeg in AD 10 patients. Third,

ni ssense BNAIQETS e gisk of dpseirelatgh side offects.t he 770 i sof orm of (3 APP  can be
found in affected nmenbers but not unaffected nenbers of several famlies

with a5 geneti @m yreferred ropRodimenintd ithe ) presspimigyenfion, fhe derarnerth, Ofsever al
other 0 ARG ;ﬁg d}ﬁ]nlsﬁﬁﬂcﬁ%%%hdlﬁﬁfﬁ{tb@qg d @erylsﬁﬁmfa%quﬂe APg Fourth,
simlar néur og| ca anges ave been observed in transgenic ani mal s
over expr essi/ny ﬂmnelawﬁ fegraapatofidall sErctgeHPy. usy& Fiettripal stimaiilatioy atierandi t h

Down' s syndro have ncre

early- onsére i%gﬁof;aﬁn ‘%toghetrﬂ afis | ﬁgglg%oggzlr%\g/%c?érn%rs rdgl??gﬁ p%ﬁl\gégéas& t hat
AJ3 deposiftie®BBB.nmay be causal I y related to the AD. It is hypothesized by
the inventors that inhibiting the production of AJ3 inhibits

20 Example 2: Therapeutics pB/y secretase inhibitors

In a preferred embodiment of the present invention, methods for freatment of

Alzheimer’s disease target the formation of B-amyloid through the enzymes involved in

the proteolytic processing of B-amyloid precursor protein. Compounds that inhibit B or y
secretase activity, either directly or indirectly, are used, in accordance with this

25  embodiment, to control the production of B-amyloid. Advantageously, compounds that
specifically target y secretases, could control the production of B-amyloid. Typically,

such inhibition of f§ or vy secretases reduces production of A, which, in turn, reduces or

prevents the neurological disorders associated with A protein.

Compelling evidence accumulated during the last decade revealed that A is an

30 internal polypeptide derived from a type 1 integral membrane protein, termed b amyloid
precursor protein (APP).  APP is normally produced by many cells both in vivo and in
cultured cells, derived from various animals and humans. AP is derived from cleavage of
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neur ol ogi cal degeneration by controlling the formati on of anyl oid pl aques,
reducing 20 neurotoxicity and, generally, nediating the pathol ogy

associ at esowstoseA€ 3 producti on. One net hod of treatnent pPefTaLo®sBy t he
inventors is based on drugs that inhibit the formation of A(3 in vivo,

adm nistered in conmbination with techniques for SPG stinulation described
herei n. MuPedy asfetunkadweatzype éfreteats) yystea(getolietiyelygenmetlisemetafes-AJ3 t hr ough
the enzymes 25 involved in the proteolytic processing of O anyloid
precursor pr ot’Ehmex1£farcpmfrujsleatshmur protholiptict acmvmes yhas besrepasdatadt iTheY vy,

t her di tl t
Advant ageBuers b SorstRueotatiedft SRR §f phy Sl RER sfuader s
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t he ner oPHng &l pagitiendedd %ﬁ@ci“éit BHOTBSORTARES gl Efendeq RrepEEht
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phar maceuti cal conpositions and nethods o se of such conpounds, which

inhibit the 68\ Qﬁéslglség’&nggdg?lasq%ﬁa@qgﬁﬁmalpafc@@rﬁﬁlﬁhé’lﬁopfxﬁ By Q'k‘é¥

precursor protein and, nore specitically, inhibit the production o
Ali-pepti dde int memetbygmsls n§ADo Kirstvidhis thermaipopietei Brndm mﬂp@r&@uesm
deposits i f S t

phar maceu F%Oélﬁy Ag eup({tﬁ aﬁld ﬁ;gg%e %%‘&laﬁ?%zaééeastg ?‘%H"H? %Pﬁéir?%ké. d pr ecur sor
proteilo i phifenfs3- ﬁmdl, oiighens IDM&I mmhhqnssaulpsslm 7]a7l 1Inythe A 'esaﬁm offeAPP used in

conj unct | o5, M bl B GERILNGS: 61 ST S EARRHRA SRR B ARGED 11 @

prophyl ac tgbﬁetl@ﬂm detesininall (Bmilel) Hualf mmauaaiﬁoﬁ ae@edliottgr pAPPuaithtions of AJ3

i s enhanced stinul ation_of theog % and/or .its rel ated neulg%gnatom cal
structur eélaveo@eeﬁ§i35t‘f§b§%mef?’é‘éltaif fas ok ¢y oﬁm Rl Bnt4r&%n

and/ or ot heye %ﬁ@ﬁse{'&ﬁ iR Ttﬂaﬁ@éleﬁ& bfihalsd R eRfreRing th@bnt otk GHtHub@n Besrreabi ity
of the BBB. Exanple 3: Therapeutics (NI\/DA—recept or bl ocker) US_ Patent

Appl i &4t | dhftpuardividuals withddopo0Ssdmme kaveoaiingeased genegdosede) s ARPBhod t o
treat vari chiat e Lued gease.
Thei r dg cﬂ] bo%%&rﬂpzt g‘%l&%l ﬂ%?%eguf%%es%%l at rrﬁ%t@béy%ggﬁt glﬁg%‘act erized
by a def| chposntmnnmaybt cansaliy skiedrio theabl®.he NVDA receptor can be allevi at ed
by a conpound that acts as an agonist of the glycine site on the NVDA
receptor or anliintiybithesizedfoyghy divestorsthakiahibitifigghe prqdoetimi CifsAléiiIﬂiﬂfé’tS a

partial a LA (}gicgfjﬁgge%gra o’ 9' coo%l@rolllmg 'the cl)r?ngtlgna%f amyiJ &\ plaques reducing

20 neurotoxicity and, generally, mediating the pathology associated with AP production.
One method of treatment preferred by the inventors is based on drugs that inhibit the
formation of AP in vivo, administered in combination with techniques for SPG

stimulation described herein.

Methods of treatment preferably target the formation of AP through the enzymes

25 involved in the proteolytic processing of f amyloid precursor protein. Compounds that
inhibit B or y secretase activity, either directly or indirectly, could control the production

of AB. Advantageously, compounds that specifically target v secretases could control the
production of AB. Such inhibition of P or y secretases could thereby reduce production of

AP, which, in turn, could reduce or prevent the neurological disorders associated with A

30 protein.

US Patent Application Publication 20020055501 to Olson et al. describes

pharmaceutical compositions and methods of use of such compounds, which inhibit the
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dosage of 105-500 nmg, or a full agonist (e.g., D-serine or D al anine) that
is selective for 20 the NVDA receptor (conpared to the inhibitory glycine
recept or wWOWM300366% receptors), or a glycine uptake i nhi biPCBALEN0§08,

N-net hyl gl ycine). They describe nmethods for treating neuropsychiatric

di sorders in patients (i.e., humans). Exanples of disorders that can be p
treated bprocéseingef hmdbxd mwrmsnowmand,mbmdee%@ﬁlzophbé haprodictine ofrer '

di sease, tls ress beni gn f hi | dhoo i ng

di sorders? qugté dthr%% n?gu OPTEYRL, é%z‘fg t%}én #1%%8 ﬁcﬁhetpoﬂ g lc‘iig’?orujj]The
met hods epioaani, adm ni sterl ng to a patient diagnosed as suffering from such
a neuropsychiatric disorder a pharmaceutical conposition that contains a
t her apeuti cal Iyheeeffﬁmyiovedram&aﬁorodfpam:nagmmsltagems t}iaelngibylﬁhmﬁroséstiag of the

NIVDA rece tor. or a gI CI ne . upt ake i nhi bitor. ni.st is.r atlvely
sel ect Pve °f gmyloxd PRoRRESO gPRPESTh &t gm ?ldtlﬁéymﬂx @%ﬁ?ﬂ@y m%fe’ff?ﬁ% "with (b)

the inhi bty c&ivictiBs wit SRPEHN AR RPPithallatiR@RBES herdide phar maceut i cal
conposition may include, for exanple, (i) a therapeutically effective

amount of D-al gnigng, & elnfbolifienP NGHr MRC sbﬁahn\féﬁﬁﬁpsth‘él @erdpSutic or
substantially free of D-cycloserine) and/or (ii) a ther(g_peutl cally

ef fectiveD! ylmnc&dnmnstmwmf@gm%@B@n@mﬂmen@%pm@s@@n B irecnbantgfior (iii)
D cycl osefi,n ﬁf:ﬂau f ok r cally
effective n%ﬂﬂ r%lt%tigﬁ tEP? ycﬁ;_}nggqﬂgg galt?eggda%m&fc:ﬁc gﬁ%tﬁrllﬂa%u@p?‘%ggi on
2001005163Rctrival Biigglatien, cuﬂbrapt ptemtatlbmsanéz’or @thtrttyms fu[stoniating VBRGroscept or

| i gands and th se t her f ating or preventing 5 neuronal |oss
associ at ed®W'? laﬁg%pggéea@ﬁér f%hvéégi seases including Al zheiner's di sease hy
treating or preventing the adverse consequences of the overstinulation of
the exci tBxtmple 3afherapeatcdNMDS-Pepemblodkgn) i cat i on Publ i cati on 20010047014
to Alanine et al., describes a conpound of the formula 1 its R R,

S, S-enant i omer §/Sehatknt Applﬁriadomi’uhluaﬁm 208R6035%4A todfshiect allQdebaibes hemethodat nent

of Al zheiner, s, di sease. 2135” ef d errb@gl msni%?1 of the resenérshl nvention,
the ther ap®df®t VB’flouspf“%‘B fs{nf g EPCOE  HifaSundescri bed

in thios exRePbiod B¢l €had) neur@Rgéhidirid Nisoliagnaftdcrriuae tyher eeficit iia

enhanced by stinulation of the SPG and/ or [ s rel gt ed neuroanat om cal

st r uct ur edicuigifansarissipneyie e NMBIA BepRion Rp; Sr? legaisd SN e coreewt et 351, 3and/ or

15 ot her rﬁﬁaa.'é§m§tQ{f ik Eméin@tsit@gnttﬁ@m %ce%t@f ofRidl iliitoP Of RRECHAB ABlaké.t y Of

the BBB. Exanple 4: Thérapeutics (cholinesterase inhibitors) US Patent

Appl i cat i dFheRamppurs is sithgoopatidgasyist yelvps Paiyslossings which cagjee sydég t he

use of cholligsk 765360 htbPh KA ShohR (<F)UGH%: THRk.Y BaiSLAERNE Ul T eri ng
20 the NMDA receptor (compared to the inhibitory glycine receptor and other receptors), or

a glycine uptake inhibitor (e.g., N-methylglycine). They describe methods for treating
neuropsychiatric disorders in patients (i.e., humans). Examples of disorders that can be
l treated by the methods they describe include schizophrenia, Alzheimer's disease, autism,
depression, benign forgetfulness, childhood learning disorders, closed head injury, and
25 attention deficit disorder. The methods entail administering to a patient diagnosed as
suffering from such a neuropsychiatric disorder a pharmaceutical composition that
contains a therapeutically-effective amount of an agonist of the glycine site of the NMDA
receptor or a glycine uptake inhibitor, which agonist is relatively selective for (a) the
glycine site of the NMDA receptor, compared with (b) the inhibitory glycine receptor and
30 other receptors. The pharmaceutical composition may include, for example, (i) a
therapeutically effective amount of D-alanine (wherein the pharmaceutical composition is

substantially free of D-cycloserine) and/or (ii) a therapeutically effective amount of D-

70



dementia and Al zheiner's disease. It is known that acetylcholinesterase
inhibitors are 20 effective in enhancing cholinergic activity and useful in
i mprovi ngwohe/iesesory of Al zheiner's patients. By inhibitiPQE/IL03/00508
acetyl chol i nesterase enzyne, these conpounds increase the |level of the
neurotransmtter acetylcholine in the brain and thus enhance nenory.

Becker et saine, anibed(ielzcydisere; ineporamdubhtofbéb@id®dral, eahdogdsv)f el | owi ng

chol i nesterase inhibiti.on appeaf..to i,ncide with predicted peak | evels of
acet yl choﬁeF?@e‘i‘t}‘fég%e ??8"?)?13_?%?0%'}\11396@[?%18013?’5cuss the efficacy of three
tetr ahydr oo ngSchet A preraisa BEET Ret BoRe Retpreteht 2 *

i nvent i ongsybtiiR-stREfivaPINMD A ré%ptoP HgMdy hiRT the Gis@ didrddif o1 Bdakifs oPpreSeiting

cholinesterase inhibitors is enhanced by stimulation of the SPG and/or its
rel at el n8YFSRhARSMLAIates: Wik peradegensiatiys idgasss dralvdar e iR, 30
odorant pPLESEtAL | RNpreddfing’ et RErsdBRBARahGcesS of Mb adveRAnulBortSp M T or
modul ating” perneability of the BBB. 71 \7\0 03/ 105658 PCT/1L03/ 00508

Exanpl e 5exchatorapeimpiagids.(di rect stimul ati on of neural regeneration) There

are continuous efforts to use a Nerve Gowh Factor (NG) as a stinulant
of neural regeHérRaténtmpnlinaionpbutdinationl 3001604501 hdp ddeyaneeptatli, desquibot@sses, or

o ovi 1 2y apand i W R AYE S RSB0 AR s Aok, oo flBBLI TS of

neur afLor ederthe atatroent oFidwhemmer's fizease.he  pur pose of the present patent
application, the term NG- shall be used to represent any such conpound, or
conbi nat i ons t heraegfryferrdd esnafodimaent gofohen dresehiorintdntiompyhef dlierautics or

considered a . potentjally curative approach of disease nan nment.. wever,
Soch an  asprlatR dntui il eRREHER Sl RRSSBRPRIRFRRL: 301 ng
growt h f agh@ér the dadesitiatuse thereafhanced@bRidhdioh (VB SBG aadibi ikuelsedper i od
of time, into the CNS. In the prior art, the BBB js general|y considered
i nper meabMePFAfAgRAl FILEHIFSaPY Ring FectheAsHtrsgon. Higrank gresendafiop o ppdlor

adm nh gt r 3tePhets 18 Qi@ HOIPC ¥ foPRYEuIlHNRrh il 6h bl Bies descri bed
herein, is not generally considered a treatnment option for a patient with
a functional BBB. Because the BBB is generally considered in the prior art
to be i npdiXpmalsdsTherapenticycholinepierage inkibiteis) ght conpounds, invasi ve net hods
have been devel oped to enable NGF to reach a patient's brain. For exanple,

a possi bl e nmet KSdPaes Anpligaien Bphlication 20080128534 Vilalobay e@l.i deseribientheal
trials, u £ Og'e&ﬁhig%%rgsgyilﬁlﬁﬁﬂaﬁr %feé)hfaﬂéiné Wferh fint gaﬁe‘?ﬁs.o‘éﬁi‘é&{ng“ﬁ% growt h

factors. I's net I nvol ves aln surgery, e a patient’s"own cells
are genet idemkhtia asldAizheither's dpeasdude ist krowiiGhat Fdetylghatinesterass inebitosy axsal | ed

20 effective in enhancing cholinergic activity and useful in improving the memory of

Alzheimer's patients. By inhibiting acetylcholinesterase enzyme, these compounds
increase the level of the neurotransmitter acetylcholine in the brain and thus enhance
memory. Becker et al., cited hereinabove, report that behavioral changes following
cholinesterase inhibition appear to coincide with predicted peak levels of acetylcholine in
25  the brain. They also discuss the efficacy of three known acetylcholinesterase inhibitors,

physostigmine, metrifonate, and tetrahydroaminoacridine.

In a preferred embodiment of the present invention, the therapeutic or
prophylactic administration of such cholinesterase inhibitors is enhanced by stimulation
of the SPG and/or its related neuroanatomical structures, by using electrical stimulation,

30 odorant presentation, and/or other means for stimulating the SPG or for modulating

permeability of the BBB.
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20 "fibroblasts,” are obtained from skin biopsies. The fibroblasts are
genetically nodified in vitro and are then inplanted into either 5 or 10
| ocat i onswon3tbssspati ent' s brain. The eventual goal of tIRCI/ILe#®&SCh
effort is to determ ne whether NG produced by the cells inplanted into
the brain can prevent the death of sone nerve cells that are affected in
Al zhei nerBandilsg&dlerapaitits éditeandienfidtien fofinatraloegenérafame remai ni ng brain
cells. 25 In aninmal studies, fibroblasts genetically nodified to produce
NGF have been Tizhome coatinuoey effidrtstth aisel e aeveoGropeth Fadtor (NGF) exs eestitrmlanh t he

brain. This effectiveness has been . sho in hoth the rat brain and the
nonkey br %qsr}?}‘rasl'ﬁ‘@e@eéﬁlé’t"i ﬁ’él? P?@?@@Vﬂo@’dn%%gf’%ﬂ%vg VENESSCR &F PV RY R &% t er
injury, aqrdr®wRpt. qRIAF BEIbARNY 4 Nige Fanily bRbheursl groaks egoey)dscladinggi ng i n
primates. 30 A straightforward approach to circunventing_the BI%B ul d be
to pi €r ceBPAE Kh%rﬁ‘?ﬂ%ﬁ@n‘éﬁ@eﬂi“ﬁ*@%WW“%‘H?«PE?%‘F%F%&F‘WPW-f VIFS 195D t he
CNS. This - iop SME tatn NCAWRANSR. uskd ¥ feprekdnt RHY S t he
patient i @&%yﬁﬁyﬁﬁﬁ%%:%&ﬁ %%ph ?ﬁo?h%?&y 72 WD 03/ 105658 Hy

PCT/ | LO3/ 90BG8mpbud, or gpwbingies theseafb ndhergfore growthf faetpoierapy &rtAR Brain i s

usual Iy Veltiabial haeta@ bl BE0RMS di%al] hEGILMENCSHobsyel, | b g8l L0 the
close viclATLY of PHE adminiStFation tip,  especially where the active
mol ecul e apradch Btitihasml ecudoare the clfiengenafikddngnisterihg goowitp Bictoe in adequats

therefore clear that. a relatively safe, method of, t si-ently. o hng the

BBB t Y | afgeuss: A5 ETE‘E}P’&VGK,\%F%]’Y?PH%BPS’&%‘} g@,lmg’d}}tﬁ e Eﬁlﬁatm g‘%esdcjrolI %lg’gﬁlger ei n,

coul d nakgBBEE tencgdIBVdolsidérad imdfesménbeaiomighndoloful ahadigle chmpounlig ahd das ment  of

AD. In a preferred, enbaodi nent of the present i venthgnon, %Fge.tgirﬁag)euti c or

pr ophy| acystenigi adminisTaten shetgrihBre Wihowt Psipg e deehraues grseribsd beieo.

stimul ati %o%eﬁe%g%ﬁ’&ide@aﬂ{ Reatrthdr® oprAbeApARE KRN A LRSI BBBI UCt ures, by
S

using el ectrical inulation, odorant 10 presentation, and/or other neans
for stimulatinged & PEBHE if QEncIIYUWoRliINRE] RETREBRR: ok t¥ blengEﬂﬂﬁéaﬁgao S
Patent Application Publication 20020040052 to I'to et al., describes a

net hotls f bighemplegdimyeight eompamds, ineagivecyethadswhaviadipen flsyelageddoefpllgt s, and
a net hod t] . t | ol h S usi ng
composi ti ONE Pty hanier?s udh R HABIEH PARRACARIR BF SHoRaass

descri bed carsentlgi teingn ¢ssedsiar slinhat aide tshe gamr thedipyetechmpiehdor the in-situ

adm ni steri NGF direct suffers fromseveral lim¢tations:.." er, an
NGF is a pmr}ig‘ftéqnn"fﬂgé%‘f'tﬁéjaémﬁbl 18 Grehod [BYUVE P $486 Vlvﬁer? ﬁ?‘“%%’?%"o nononer
and 26000 céiy the gehdicaMmelifidr to S@odutat thet NGENNOThep patient’hr @ilgh cillvd

bl ood-brain barrier. Therefore, order treat di sor.dﬁfysmggiﬁg nt r al

n, t
funct £8n , "ﬂ@glasatﬁ,é a;eé&gqlpeélcﬁrqr% Slglé ﬂ?ﬁ?ﬁ% i ’gl}erfg{rgl&asts are genetic in

vitro and are then implanted into either 5 or 10 locations in the patient's brain. The

eventual goal of this research effort is to determine whether NGF produced by the cells
implanted into the brain can prevent the death of some nerve cells that are affected in

Alzheimer's disease, and enhance the function of some remaining brain cells.

25 In animal studies, fibroblasts genetically modified to produce NGF have been
shown to prevent the death of certain nerve cells in the brain. This effectiveness has been
shown in both the rat brain and the monkey brain. The genetically-modified cells prevent
cell death after injury, and prevent cell atrophy that is a natural consequence of aging in

primates.

30 A straightforward approach to circumventing the BBB would be to pierce the
meninges and directly administer growth factors into the CNS. This technique, however,

has several drawbacks. First, it puts the patient in a continuous risk of inflammatory
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20 intraventricularly. Mreover, it is difficult to prepare NGs in |arge
quantities. In these respects, there are many probl ens about the use of
NGF itselWwoodgosmssesult, it is very difficult to use NG-PCTaRHF00508
clinically." Exanple 6: Therapeutics (indirect stinmulation of neural
regeneration) One of the characteristics of Alzheiner's disease (AD) is

| oss of piresyprapdsss. s&omhrdmmnﬁm:dn i 1) ﬁ;pnla*pmoipm;sszﬂky veBy haplizedhgrd n
decreases_i n_neurod neratlv al on ecline in

neur ot r an&FEeLE? d{? @%ﬁgfﬁeéspl’ﬁ/ tﬁgqi’ ?sdozies‘%%& |°¥h[{} §€18}%Sna§%%glgi at ed
integral gPBRAIBNRhARE HeLdckivé ﬁ%le@ﬁlb‘hs%f igh ﬁﬁlecﬁilbﬂwélgﬁﬁniﬁlaﬁhg,lt lessotiilet s as a

specific marker for the esynapti ¢ ter naI @y N volved in
neur onal HrisRSHRIQS clHAr ﬂ’@gé Fqtvely saflg IPFtho egfns.tﬁfkﬁhg P fArghe
Presynapt | lelé'ﬁlﬁlv Sreiphl Mdilules, ﬂ@h‘%@ﬁhé%esé@m@%@feﬁ?%oulﬁ%@e ndv& grskitinat i on of

neurotrophic factors is nost effective in providing optinal trophic
suppor t fﬁ%ﬁt%%&mmuaédfﬁ@mecﬁwthmﬁwgﬁﬂ acl udi ng neur ot ransm ssi on
(Rat hbone M P. et al., "AIT-082 as a potential neuroprotective and

regenerative abent plrfrferrem enodizrend 5E5 SeP@TysEnt0 2eoBoB thet thelapewisd OEent r al
nervous s ) ﬁw v ;ﬁ;ﬁﬁ p999) .
Mul tiple %rotﬁ}ﬁ{g?rlglp m? %{égf)g%}n%é;grg&ﬂéﬁg{os slgég §d§5ég a%té%gj)?%}}iepst ophysi n
| evel s i nandlomitnnelated hrtiroaaatorhiealdsttuoturese mgasmg electricel rstimulvtios,i adorantd

i nproved neur cti.on. Pharmaceut t hat increase

synapt SphPErT . HEGT SR B SEavanrarE he SRRy ok BB R

i ncrease pfmeBEBEase or inprove its effectlveness may al so be of benefit
in reversing the course of neurol ogical diseases including

neur odegener at Ugepatdh 3@PE&Sion PUBHtafién m(zzbmomez 't Itd ies €13 Slescribexch imsthodve
function in neurodevel opnental disorders, h as Down! ndrone. US

Pat ent  ApjTi&ieniing nEYTEES HAePeRY e R b 9"92514603 ceiSangyp Ig?th‘?sﬂ f%%lﬁrég?ﬂt‘?%es a

met hod of ,j gy ﬁ%h?gleﬁﬂaﬁe%%ﬁ&ﬁtﬂﬁtsdh&a%qfsﬁfg RBHOSHR MAIng HIuSKNARLGRBY ST N,
conpri sing adm nisterin 0 a patient with a neurol ogical disease or a

pati ehf atffeits IZ{'hcsfmvj@ﬁen @ﬁpﬁeﬁ@bad aebeing pesessaty kerayse dhe Tagie dirpd athpd uant ity
of a puri %8mmqs‘%£ﬁn§aﬁblﬁed19ercﬂg @@éfe?sg #om Skl LRGSR nﬁ-?dv%@r dgnkyatd ye or

anal ogue, erivative or anal ogue. the’ conpound is a
purine delpmxamMemgtahaolpculamlglmceftl@oeiain the fonguaf\moeomﬁrr Etnylpi?@ﬂ@(htmthne 15
Ther ef or e,

e exi st.s need for an st nt hesi s
and/ or sgm?{‘ﬁﬂ"ebfsoé%gtpcta%ﬁ%ﬁs hﬁoﬁgbpt %(L.OHB TW nlfaur or %Eéﬁ%t%ll %ﬁ?geases,
i ncl udi ng to et OdRGABET Bf i muﬂl sert6es NG afe ABpdrd wrelrodéwaisptent al
di sorders such as . Down's syndr.o in order gg; r.e rve rest]g;g or
i npr o¢8 né‘&FFadﬁ%FFlc‘fli’“éY\sMO%@"Brn 1t lﬁgggfﬂlﬁ {OtRFeRAFF “b cefantities, Brthgssy) v
these net hadsc@rifes AP nDEY prébidhs TIPS dsBa@f NGF itself. As a result, it is very
difficult to use NGF itself clinically.”

Example 6: Therapeutics (indirect stimulation of neural regeneration)

One of the characteristics of Alzheimer's disease (AD) is loss of presynaptic

25  markers such as synaptophysin. Synaptophysin decreases in neurodegenerative disorders
along with a decline in neurotransmission. Synaptophysin: (i) is a synaptic vesicle-
associated integral membrane protein (molecular weight about 38 kDa), (ii) acts as a
specific marker for the presynaptic terminal, and (iii) is involved in neuronal transmission
(Scheller, R.H., "Membrane Trafficking in the Presynaptic Nerve Terminal," Neuron 14:

30  893-897, 1995). A combination of neurotrophic factors is most effective in providing
optimal trophic support for compromised neuron functions, including neurotransmission

(Rathbone M.P. et al., "AIT-082 as a potential neuroprotective and regenerative agent in
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20 enabl e active conpounds to cross the BBB, making conbi ned therapy nore
efficient. These nethods are suitable for use with conpounds or

phar macewpD®all0me8rposi tions that can stinul ate nerve gr ORCA/IDE3/00508
regeneration in patients with neurol ogi cal diseases, including

neur odegener ati ve di seases such as AD and neur odevel opnment al di sorders such
as Down' ssteyadnédrentrd usvoue sgstanigjurpe ExpuQpén. divesheDuigs.e&d 255-852n a

preferre t of 't sent inventi ut i

pr ophyl a&ﬁ?ﬁﬁfﬁ% ePEﬂniong %C?é%?‘?ﬁ%fpﬁ’ﬁgg‘%lrc(?)@crte lﬂgte;s%g%g 10 fév% Pand/ or
t he di agnpgbirer thdS@nti&te akreaded neidameadssinn Mt imploadd wenradihl fubeioBPG and/ or
its related neuroanatom cal structures, by using electrical stinulation,
odorant pr esermﬁﬁh&eutmand%@m tab Gficremangndptdphysit | syhthesis ﬁgd/bﬂ"leecﬁl?ﬁnpr for
nodul ating perneability of the BBB, 30 US Pat ent @ Ilcatlon Puf)) ation
2002061 95%kgrepss it WglheHsey inpreasqrs FalqapRer Tpwove Lol ivauaskoBay AP Bept i des
and poly ! 10416841 06 Hagesf fﬁEluEh nelif R8denBiativef

vari ous %&ﬁﬁ)gdg?%gfﬁ% Ehg(racog%g &grrlréglfrrl% élvﬁ% c(ﬁ% > D. 42\/\0 03/105658

PCT/ | LO3/ §igB68, sieh as prlgieimers ddisansr cindeinoreye lﬁﬁ@‘fl‘pﬂf @s@ﬁvroriﬁ@@meeﬁ t he

t her apeut pr h I St ]H,\?ﬁ and
pol ynucl e%g Orgers squE’ ?)\%fl%]eyn %gl{%é] n@éﬁ%&eﬁaﬁsg&ﬁ ereo ,éﬁé&%%gﬁggggg&
stinul at i Chuslof et hﬂ BEKBnbetssarmbthbdacbfnmureaan@ttbﬁmswathesisstanal(ot weastionbyt usi ng

! ' ' d d/ t h f 5
P o SRR SR I A AR,

Ther apeut p&&n( @tnhsl@M davtldpingla MEORYgicaf dﬂeztseameeffeami: dizmdtydef s pariee t hought
to be caused or to be associated wt alteratlo S in mtocho drlal

net abol | sﬁ‘?fé’ﬁHYeon iaRalpBIco Br ey droRiolane HAFTigRtives oy Profff §fPyrITIAIY
m t ochondgd,fk&l &Iﬁlqlo%Hé" ClrRNSMRAs RS fiRind RIERIAiSE,She FltaRanbiBGIcuslBe by 10

way of exanple and | imtation, chronic neurodegenerative di sorders such
as A zhegmnesm&imgféméAD) and Parki nson' s di sease (PD); auto-immune

di seases; diabetes nellitus, including Type | and Type Il; mtochondria
assocl@t ed di sBessefore, theed axditaynendtfor methofls Hint e Stlélul?éf‘n@éﬁmt%ﬁsmr?@g/@ﬁl ar

dysSt T OPNY odihdefdy ™ 0%0%919#%@%@%@{ GAdihR! ARNOREBLBLERS discht alinbidiapt [ | ©

nyopat hy i severe on an nign "fater-onset" nyopathy 15
with nndenatredagemhmtvieodiséasesntLDNAas DOE}_ASd(mﬁumd@mi@rdmnml dsweéphabdpas hy,
| actic dosi and stro
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These methods are suitable for use with compounds or pharmaceutlcal compositions that

can stimulate nerve growth or regeneration in patients with neurological diseases,
including neurodegenerative diseases such as AD and neurodevelopmental disorders such

as Down's syndrome, thus reversing the course of the disease.

25 In a preferred embodiment of the present invention, the therapeutic or
prophylactic administration of compounds affecting synaptophysin, and/or the diagnostic
use thereof, is enhanced by stimulation of the SPG and/or its related neuroanatomical
structures, by using electrical stimulation, odorant presentation, and/or other means for

stimulating the SPG or for modulating permeability of the BBB.

30 US Patent Application Publication 20020019519 to Bingham et al. describes the
use of KIAA0551 polypeptides and polynucleotides in the design of protocols for the

treatment of various neurological disorders, among which is AD.
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According to generally accepted theories of mitochondrial function, proper ETC

25  respiratory activity requires maintenance of an electrochemical potential (ATm) in the
inner mitochondrial membrane by a coupled chemiosmotic mechanism. Conditions that
dissipate or collapse this membrane potential, including but not limited to failure at any

step of the ETC, may thus prevent ATP biosynthesis and hinder or halt the production of

a vital biochemical energy source. Altered or defective mitochondrial activity may also

30 result in a catastrophic mitochondrial collapse that has been termed "mitochondrial
permeability transition" (MPT). In addition, mitochondrial proteins such as cytochrome ¢

and "apoptosis inducing factor" may dissociate or be released from mitochondria due to
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20 the inner mitochondrial membrane by a coupled chemiosmotic mechanism. Free radical
oxidative activity may dissipate this membrane potential, thereby preventing ATP

biosynthesis and/or triggering mitochondrial events in the apoptotic cascade.

There is evidence that defects in oxidative phosphorylation within the
mitochondria are at least a partial cause of sporadic AD. The enzyme cytochrome c

25  oxidase (COX), which makes up part of the mitochondrial electron transport chain (ETC),
is present in normal amounts in AD patients; however, the catalytic activity of this
enzyme in AD patients and in the brains of AD patients at autopsy has been found to be
abnormally low. This suggests that the COX in AD patients is defective, leading to
decreased catalytic activity that in some fashion causes or contributes to the symptoms

30 that are characteristic of AD.

One hallmark pathology of AD is the death of selected neuronal populations in

discrete regions of the brain. Cell death in AD is presumed to be apoptotic because signs
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can induce chromosomal condensation, an event preceding apoptosis (Marchetti et al.,
Cancer Res. 56:2033-38, 1996). In addition, members of the Bcl-2 family of anti-

apoptosis gene products are located within the outer mitochondrial membrane (Monaghan

25 et al, J. Histochem. Cytochem. 40:1819-25, 1992) and these proteins appear to protect
membranes from oxidative stress (Korsmeyer et al, Biochim. Biophys. Act. 1271:63,
1995). Localization of Bcl-2 to this membrane appears to be indispensable for
modulation of apoptosis (Nguyen et al., J. Biol. Chem. 269:16521-24, 1994). Thus,
changes in mitochondrial physiology may be important mediators of apoptosis. To the

30 extent that apoptotic cell death is a prominent feature of neuronal loss in AD,
mitochondrial dysfunction may be critical to the progression of this disease and may also

be a contributing factor in other mitochondria associated diseases.

Focal defects in energy metabolism in the mitochondria, with accompanying
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Rel ease ofleVp]rSefffo}?}fm‘@t% d1ud o of ghiceiesomlpctaier aigswegorted to be increased in the
cerebrospinal fluid of AD patients, consistent with defects in cerebral mitochondrial

electron transport chain (ETC) activity (Parnetti et al., Neurosci. Lett 199:231-33, 1995).

25 Signs of oxidative injury are prominent features of AD pathology and, as noted
above, reactive oxygen species (ROS) are critical mediators of neuronal degeneration.
Indeed, studies at autopsy show that markers of protein, DNA and lipid peroxidation are
increased in AD brain (Palmer et al., Brain Res. 645:338-42, 1994; Pappolla et al., Am. J.
Pathol. 140:621-28, 1992; Jeandel et al., Gerontol. 35:275-82, 1989; Balazs et al., Arch.

30 Neurol. 4:864, 1994; Mecocci et al., Ann. Neurol. 36:747-751, 1994; Smith et al., Proc.
Nat. Acad. Sci. U.S.A. 88:10540-10543, 1991). In hippocampal tissue from AD but not
from controls, carbonyl formation indicative of protein oxidation is increased in neuronal

cytoplasm, and nuclei of neurons and glia (Smith et al., Nature 382:120-21, 1996).
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descri bes..c 0 i i RR&RI t - | Qi i r rits
synt hesi s,Lléegg‘?’ g%@é%%@ﬁg@’ qa?rﬁy %‘e('al\%aesgtr}%fi @Fﬁ?ﬁig&rigélr egtfﬁﬁggﬁz%g%gr' S

di sease batitochsmapbylilectytawhtdnme @mthytooarapeucbneghdnge of 5 nimberadgedntonmnof t he

conpounds into the.brain, for therapeutic pur es, or. out of the brain,
for di agnd&y P¥enhyf b‘o@@%%q‘t r%? ﬂ’r‘eea“&%‘?lg‘g% ph SRR éﬁﬁﬁemgéﬁt”“ Cﬁiﬁ?‘%{év%lﬁz 11, 235
to Wioet ako) ifRSEdekDBS @an@eumndsmitekioabrialnphyRidlogy3thamulttngely determine

whether cell death occurs via a necrotic or apoptotic pathway. To the extent that

apoptotic cell death is a prominent feature of degenerative diseases, mitochondrial

dysfunction may be a critical factor in disease progression.

In a preferred embodiment of the present invention, the therapeutic or

25  prophylactic administration of antioxidant compounds, and/or the diagnostic use thereof,
is enhanced by stimulation of the SPG and/or its related neuroanatomical structures, by

using electrical stimulation, odorant presentation, and/or other means for stimulating the

SPG or for modulating permeability of the BBB.

Example 8: Therapeutics (B-amyloid inhibitors)

30 US Patent Application Publication 20020042420 to Briem et. al., describes a
method to prepare compounds which may be capable of interfering (preferably in an

inhibitory capacity) in the process of the formation of AB or its release from cells, or of
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pepti de rel ease and/or its synthesis, and, accordingly, may have utility in
treating Al zheiner's disease. It al so describes pharnaceutica
conposi t iwe3aaewsps i sing a 20 conmpound whi ch may inhibit OPemjIL@/@s@septi de
rel ease and/or its synthesis when introduced either directly or indirectly
into the brain. Direct techniques usually involve placenent of a drug

del i very redichetthe adtivitg of A Uydshibising éntTher deseripiyshasithe furthympasstivhel

bl ood-brain barrier. e .such inpl antabl e delivery system used t he

t r anspor ternn%iCB’inBQ‘i‘r%IW}f“g’c £BY 12?1(1588 segtg%tfvfeglc%oéxlg ér%v%/nzllon roégrie%tﬁgkﬁf t he body
i s descrifegrkiinbrddsddad. ent 25 5,011,472 to Aebischer et al. Indirect

techni ques, which are generally preferred, usually involve formulating the
conmposi tions ts Parvt dgpliedtiod Riglitatoa 00200258550 tHe eto#ly edesdribes diie
hydrophilic drugs into [pi i d-sol uble drugs.. Latentiation is ge({;eral |y

achi evied ROwnGakiEse objagtarsibpt sphibitfhe H%?%W,Ofela%ﬁWFﬁuf%P%%‘%,n A8™pri mary
am ne gr olRSAPLIRS milfbi Qe Bﬁ@u&foﬂ%fAPﬁagﬁtg&BEgﬁfeéég9g?ﬁﬁﬁkglyrﬁ_@ﬁﬁ% tbipRiventgmd ubl e and

anenabl e to transportation across ] _ ternatively, the delivery
of hydr oplerthatondf ngeolegicaldepesits oh amplolyprotaiy a- art eri al i nfusi on of
hypertoni c solutions which may transiently open the BBB to sonme extent.
However, withdu$ Patshm@pnlheﬁwrelilth}iw@mzoaw%ﬁe@ Ghapusyedularsh alyedess®ES net hod
is 80 WO 03/10565 1 0 : - I pen: BBB f or
the effict&ht™*d Pﬁygae?%g“ 640%{%§4"lg({e%-ﬁ9rr%1vg%u: ar %Aﬁ?z%ﬁlg Bﬁ%hgﬁgniééree&?iﬁgg‘}rpggnpounds,
or conpoupdsmylid pegtidg prqaluatorpardrmayehenusbfuhdh thg. trehtment pf Alzbeimsds dintsseli nent  of

he ConpolHRMIGE T Bisa raobTd wamprorreelfe abings RS, 12 o

di agnosti c use reof , is enh d.b i jqQn of ..th PG and/or its
rel ated neur oa“gt Tf af\PRGRH R y‘gﬁ?&t‘% @@?W‘@’egi’r&% egtzﬁ'rr%eg?nldbg%

odor ant pr&@gfithad whidh il BamyRidyehtideRNEsd Mid/o8 lits ByHtiedsis/ndf deoBitigyor for
modul ating perneability of the BBB. Exanple 9: Therapeutjcs ,I3.-aﬁ’gyl oi d
pol yner i z&eY bave HHIDhIn Fratine Abhamness diseash RoBPronhylacty Vta’é‘ii'i'ffj‘r’f%}“&? Chem
Vol . 244, h%l?)ﬁ%’ﬁioﬁ%f t&%%%bm%o the@aiﬂ,%?th‘érapéﬂ@%\nﬂo@@ﬁ oG bBh&bRMAS MR

prot el ns, ysi ol ogi cal concentrations, are potent inhibitors of

O any! oi dfgyejpighosic puippsesy inz2ytadquire crfysagdhpBBBei ns are al so present in
cerebrospinal fluid, but at |ow concentrations having little or no _effect
on 0-anyl oi d. USHlatene621p23% td War ot @pr desenihes ggmpeinds inlgbif Grampyidd pr ot ei n

content in_plas nd r.eb i.na I uj e Led. ntitatively,
al bum n V\B%&td%er@r%g aP(rir/%Ig P a%?@ﬁ%%gt lé?({’],a%&%dl\rﬁg%f e@%? %‘%gutélg%algf h%%&elgt ot al
anyl oi d i pkteirhesydiseise.vi Tty alsé oddsaives dhyprmdcedint] tooypssitionancbmprising a

i | obulins A and G Al buni | oi d f ormat i on by -hi ndi ng t
he 8P gaMBPRE o BRI Tt PRORaTHRYY Bral ot bt Ao B P ORB R on o

peptide. introduced either directly or indirectly into the brain. Direct techniques usually involve

placement of a drug delivery catheter into the host's ventricular system to bypass the
blood-brain barrier. One such implantable delivery system used for the transport of
biological factors to specific anatomical regions of the body is described in US Patent
25 5,011,472 to Aebischer et al. Indirect techniques, which are generally preferred, usually
involve formulating the compositions to provide for drug latentiation by the conversion of
bydrophilic dmgs into lipid-soluble drugs. Latentiation is generally achieved through
blocking of the hydroxy, carbonyl, sulfate, and primary amine groups present on the drug
to render the drug more lipid soluble and amenable to transportation across the BBB.
30 Alternatively, the delivery of hydrophilic drugs may be enhanced by intra-arterial

infusion of hypertonic solutions which may transiently open the BBB to some extent.

However, without using the techniques described herein, no general method is
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The results of Bohrmann et al. suggest that several endogenous proteins are
negative regulators of anyloid formation. Plasma contains at |east 300

ti mes norwo 0200”8/1 oi d i nhibitory activity than cerebrospiPealiLédoes@d. These
findings may provide one explanation as to why j3-anyloid deposits are not
found in peripheral tissues but are only found in the central nervous
system Murosaviercontrbitabliatieen shigBBtfot thatfwme ddir\@g,soﬁ Irge-madécs ot spighh
affinity for albu

mat d te th
devel oprePgRCeREs” ”“ﬁ@sn”? Qaﬁ%oﬁ%poéﬁa%%ﬁgﬁp PP BPBECI ne i nto the o

may, on the other haye.an in ito ffect on a
pol yneri zati on™ GoRE ega'fféln Fif"’%lrrﬁvdi My, 9’8 %%1 PR, Aﬂé ﬁ%’@?@&‘si on. In a
preferr edpx@ﬁb;ﬂ@hnmtmﬂfmttm dIres edsthpduﬁuse dédctibed tm&uqoeeraﬂ@wo(ﬂmampleog), the BBB

IS enhanced by stimulation of the SPG and/or its rel aifﬁ?? uroa (i?m cal
st r uctir e¥nd/gs\the diggnpsiicpsedhereqfy s ealiangsd by Stisgulagion of fhsy Oééfé

and/ or ot Bgf.BRAREcA Urudthiefyalsind0e1d g aPEmMbtidd odpRatb8deh Al of) ShBRADI I ty

of the BBB, In order to permt -anyloid polyrrerlzatlon i nhi'bitors

nat ur al | yolbetmeans fgy stimutatiog eS8 ordairmodnlating pgragebiliti ¢f he BBBass 81 WO
03/ 105658 PCT/|L03/ 00508 fromthe blood into the CNS. Exanpl e 10:

Ther apeut ges, 0k oF PR bRLHA 1oidPhbl LALPhBbitdEYt € and chronic brain
injuries M‘g%%%—mﬁ? macr ophage-1i ke cells
found in the cREhiHonAREONSL RIRKRANT ARy Wbk, 951 D98 Tt 20S1IBDG5RS, S

i Mune cells to injure ra| n regl 0 at can exacer bat € neuronal danmage.
| nf | ahdrat m nbrk%’é)s et certain rphemqutems, o edy$iolpgicglagonedngratiense argepafnt

proteases fre a i d rect
Pyt ot o o ety 8F grARiyhbilin hBHfon | RhADRORESCAD Ab ol dnL B
The att enuatalmogpmn‘l ﬂmd;rmglat a)vamdnqeanmtmheﬂaa\hng hitlener oe leffect amt ﬁi-mylouh has
been correlated with si nlflcant n o) tectlonl - |n|c

st udi es 18{’6?‘3’? PERERS &° F%ea%m%e ﬁf}aﬁ SR)Q)F r?]?L}B? pr%tfjlfln%?fl eggfrhpﬁ‘ﬁflﬁﬁ) and

Al zhei mer cgrebtosaad SuidPerPatuainl. QARRititkalyl abuliubldsard mon iRPERROAIGE) to
Posnmantur et al. describes nethods of_ . nodul ating or_jnhibiti ng1 @Pgr oglia

act i vabi ofFrEesANmIEstyy of the tafahamyleid dnhibigny gethaLy, SLelp Rt
i nhi bi ti NG pyhdNobulindR afd tﬁ@u@;ﬁlﬁgsu @%@eﬂ %Myﬁm %ndau&Bey bRiding fMhEI i Ng

nucl ear translocation of the ive conplex for the treatnent of

vari ous lsllmmmmglmgobﬁfa@wlwd fobcbmgéflst‘ﬁhﬁéa@@m@tpﬁmﬂeof i nfl ammat ory
nmedi ators in the brain, anong which is Al zheiner's disease. In a preferred
embodi ment of The rgsulis a@ftBilmwamy plonl, suggsst et apistal j endegenous proteins are

negative regulators of amyloid formation. Plasma contains at least 300 times more

20 amyloid inhibitory activity than cerebrospinal fluid. These findings may provide one
explanation as to why B-amyloid deposits are not found in peripheral tissues but are only
found in the central nervous system. Moreover, the data suggest that some drugs that
display an affinity for albumin may enhance B-amyloid formation and promote the

development of AD.

25 Increased penetration of plasma proteins into the CNS may, on the other hand,
have an inhibitory effect on B-amyloid polymerization, consequently slowing, or

reversing, AD progression.

In a preferred embodiment of the present invention, the permeability of the BBB

is enhanced by stimulation of the SPG and/or its related neuroanatomical structures, by

30 using electrical stimulation, odorant presentation, and/or other means for stimulating the
SPG or for modulating permeability of the BBB, in order to permit B-amyloid

polymerization inhibitors naturally occurring in the blood, particularly albumin, to pass
81



prophyl actic adm nistration of the conmpounds described in this exanple

(Exanple 10), and/or the diagnostic use thereof, is enhanced by

stinul at iwp oafioishe SPG and/or its rel ated 20 neur oanat onm ®al/IEeYMsISUr es, by

using electrical stinmulation, odorant presentation, and/or other neans for

stinmulating the SPG or for nodul ating perneability of the BBB. Exanple 11:

Ther apeutfrem ti8AllG)d iBtoutle ENSsupport an i nverse rel ati onship between

anti-inflammatory nedications used for treating patients with rheumatoid

ar thriti spandafy 49806k e AnlRNiRENHBAGS kG5 Al zhei mer’ s di sease

(Rich, J.B et at ., Neurofrogy 45 5I-55, 1995). Controlled studies of twn

pai rs havi ng iar' LSEARE i t : t (a ARALdenPr OVi de

addi ti onal s)l?[&)‘iz)l%%tﬁ?hg?m%?i or t rnggl?%eﬁ%{ %%ﬁ*%n’?@?@f‘?‘%ﬁ@?o%ﬁ rre{eldi cations

serves a mperatgmpelike celsefounhinAhe beitrabneyogl systasy aé Brellias mearyit per@bsral et al .,

Neur ol ogy. 44: 227-232, 1994).., Specifically, controlled doubl.e-bl|nded

st udi esg hmunfeo&ﬁﬁs t Bat® ‘r?é Lrag -]ieﬁllofl%mirl}rlﬁ oy %acgr&%t%t n’mi?rﬁla‘a(%mgfuf‘}!11 in"

adm ni st em@dmaiatdry Yrévassed cihidagedll deditebef(a)t the aelesse|of groteased enditiet y

cognitively-inpaired Al zheiner!'s disease patients, .and treatnment with

i ndonet ha’@fi’r‘falsélEﬁti“Ffblc"eBP ype’éof‘é]ﬁ'%%“’@ ‘S‘E?&t ‘g'lt%t%’&% 8§fﬁ°$%°ra(°}@ﬁ§i‘%ﬁ°ﬁ§t°§? fect on

di sease PEOGHRAMIPIGRARRISE. Bt Meniion &P GH&oRNalAddfeapRARIGEmine ctipe

pl acebo treated contr ol grogé). _ﬂgRogers, J. et al., urol ogy 43: 1609- 1612,
Wi

1993).  Awctivatiorchasdepm eoregiat lyigRitsantneBroaplgHPiertian in e litiesh tudicgat ed

w th j ndopg; I: , . i bi : 10N J O, &4 Ch wever,
pati ein('?s ?f%g]t%g%& vtxl,? lﬁg%cr%g @h‘é’b%&aﬁg@?%mg@vd&agged d%ﬂj\é&re %ﬁép edsrle%%nygr se

ef fects tAaplicatiqui Pukdicetinei 20§208226H6nto tRestwentub &fi sle odeséringe dmethadst 198 r
renoval fromithe study. .US Patent | i.cat] | L,cat kan. 0027309 to
El sberry Hié’g]%ﬁaél?%soral%&ﬁﬁ% m“erQlat rAagg a.“ﬁg %%ﬁrgﬁl%elrth%s ra%l?{s}lésgrggén c‘%m%ri si ng
del i ver i ngohpeimdedapatsie nofoinhibiingt HLOX]JFL ANt attenuaring adogeidation df UiBa (ONSAI Ds)
havi ng cycl aoxygenase i nhi bitor. action directly tg the hippocanpus or the
| ateral vERGHRE WARE BErgiocaey %ﬁ%ﬁ#éﬁ% ELy ?18?1851.3" %5 ﬂﬁ“??&?ggloig%éls

advani 2gequdsrdbR Aa5dcied\SMh Bk @BdvblvaiictRf tdf -ihfidnh@aeBt @edatdfsUig She bk t he CNS
in conbination wth inmmunol ogi cal (vaccine) treatnent of AD. A vaccine,
nmade by EpP@AnBhishisdlzbeimerBIese: | rel and) and known by its code name

AN- 1792, was tested in a clinical trial. Inthe trial, twelve volunteers
were reported Mo shavefered |embodigrant Rfsthe jnresell dpventien nthenthempreita o,
forcing t T -Tell) : i rdal ji1si doubt s
about t heB%’P ggg@%cn@ngpl ni cgf&t&% g%r;[x%ﬁ %Pﬁsahrﬁg&%}%?%% e\)/(ac%li@rr.l{gxﬁgl%jlé 1ggner at ed
unusual | y andiveths diagnestio ssctbereefhisrephasedhy stondationepiithe SR endlehitsasleted duri ng

t he D st nteﬁ,@?ﬁé?o%’rﬂ%al s%ct%é@,%yi ﬁr&g gleétﬂcéfisﬁ&uﬁaﬂgrg,eo%&eagt i)ttes&l?éfilog, 291%'/(}1 the

pr ogressi on
other means for stimulating the SPG or for modulating permeability of the BBB.

Example 11: Therapeutics (NSAID)

Studies support an inverse relationship between anti-inflammatory medications

used for treating patients with rheumatoid arthritis and an associated low prevalence of

25  Alzheimer's disease (Rich, J.B. et al., Neurology 45:51-55, 1995). Controlled studies of
twin pairs having Alzheimer's disease onset greater than 3 years apart provide additional
support that prior treatment with anti-inflammatory medications serves a protective role

in  Alzheimer's disease (Breitner, J.C.S. et al., Neurology 44:227-232, 1994).
Specifically, controlled double-blinded studies have found that the anti-inflammatory

30 agent "indomethacin" administered orally has a therapeutic benefit for mild to moderately
cognitively-impaired Alzheimer's disease patients, and treatment with indomethacin

during early stages of the disease has a retarding effect on disease progression compared
82



Al zhei ner' s and perhaps even cure the deadly di sease. In general, NSAI Ds
are known to be very extensively protein bound (>99% . 20 This

char act erwetmBaossakes t he penetrati on of NSAID into the CNBCTALY3/®66r Cce,
since they are usually bound to plasma proteins having nmol ecul ar weights
of around 70 kDa. Therefore, allow ng nmacronol ecules into the CNS is
expect ed tootheplacehot testedi contraldurens. oRogersahtet ali, Afuemlemt 4 160811643 19Fhese, on

their own r. i n. conjunctd on iC

appr oac heﬁ'i“‘flz(?l lénnergg?t\lléél %a‘gltﬂhrﬁmelvl\ﬂ?ttgg P %g@g@a@ eﬁ@tjr d v%%}?%&@&ﬁ%&gﬁ%é eferred
enbodi mengxhibit tderefuctisenin icogtdtitd aleclitehe waeeqn,eqiahmmrtreamﬂommhl actli c

adm ni strat.ion_.of. NSAI Ds do nti nmat or r the

di agnost i (IpYgL hf‘ﬂ%ﬁ@?ﬂ‘fbpep?%ﬁg%%‘%ﬁ‘%ﬁvegg %Xij %‘il %?eﬂf %”ég(&l%& its
rel atesl pRtIGBN 2AItER rembldlGlod! B8 stuby, usi ng el ectrical stinulation,
odorant presentation, and/or 30 other neans for stinulating the SPG or for

nodul ating per B aidnk tAppRatibh SublRBtion nomoﬂwp 1§ BRberiy esscﬁﬁaoﬂhmaa of the
present invention, the adm nistration of a vaccine is enhanced

stinul ati &8 t@ﬂmtgqélzsﬂ@%@?ﬁ‘@ﬁe cemprEpgdediyerig indynethasi %rd}onstaligﬂ%kﬁréls/ 105658
PCT/ 1 LO3/ 9(f Qﬁha@ %g ATDRY hbisihg %y&h&&"géﬂa@@'m}ﬁﬁdo%‘cﬁ&ﬂ aﬁectgd@r Bt

presentation nmeans for” stimulating the SPG or nodul ati ng
per meabi | blpyomnnllher BBB‘EGTEXV&D@!IC@ thpughrgreimniaird cetheleracci ne) US Pat ent

Appl i cation Publication 20020009445 to Du et al., discusses the use of 5
an antf-A(3 anItlrb@)dt}lSdbﬁrafmaafgms ﬁga@wmmr@dmﬂwga&mvﬁbr@ﬂm@mgat ed

di seases t a

nat ur al | yug?:cur ri ng %331 1%%%*6([;5{%@“@1)??3%&?%@1@ ltr@;lgdélg 0%% Eé“vvea{lrcl‘fm?’l ui ds,
i.e., CSFnaﬂdbplmeﬁﬂﬁorpanaﬂoﬁ @}xibhh,eitdhmi) ahd kh@mebﬁm chtediaes Mﬂ-flﬁ@z wdset ween

| tched heg Lrals and 4D patient
Fi ndi ngs GELach EFEHJERY Sl e COBpOPLBE-b, “ERIEn Ko Sot PAt Ehese

ant i bodi egerfablylift wisteBraiGhfldimaiey fssing twahcbmeammctafer mdlothd taglsoci at ed
di seases and especjally of Al zheiner's  disease. |In the context of this

appl i ati @ad raipes 1orhE 3b8‘ﬁt the gradughy Plnieal qotentiply T%E( AN-42 BEgmeshdar e used
interc han%@@e?ét&hﬁ&sﬁﬁﬁ‘ 1%%%&1&%&1&95&99@%18&1% 'ﬁﬁd ﬁaﬂeﬁﬁ’:ﬁi%ée@él duffig the

enbodi nmen eir di"agnostic nethod uses anpl es, on whi ch AD
ant i body phsvietos yewss, easdexpsrimients dinumide szligg@st@nltmumhals §b€y progrespiog toft he A13

pepti de Sz 'é?rﬁ%s%idﬁnagﬁ?%ée@?rﬁ&ﬂé’tﬁ%%e&dbg&@gas In a preferred enbodi nent of

the presen nven erapeuti ¢ or prophylactic adm nistration of

anti-A(3 anti b%jlg%?eral?ﬁg/A%s %&ekﬁdvﬁ%‘)ﬁé lv(é\r})“'é&entsﬂgfyeﬁt)telﬂ Bound (>99%).

20 This characteristic makes the penetration of NSAID into the CNS very scarce, since they

P-r‘

are usually bound to plasma proteins having molecular weights of around 70 kDa.

Therefore, allowing macromolecules into the CNS is expected to allow the
introduction of anti-inflammatory drugs. These, on their own, or in conjunction with
immunological or other therapeutic approaches, can serve as an effective treatment for

25 AD.

In a preferred embodiment of the present invention, the therapeutic or
prophylactic administration of NSAIDs and other anti-inflammatory agents, and/or the
diagnostic use thereof, is enhanced by stimulation of the SPG and/or its related
neuroanatomical structures, by using electrical stimulation, odorant presentation, and/or

30 other means for stimulating the SPG or for modulating permeability of the BBB.

In another preferred embodiment of the present invention, the administration of a

vaccine is enhanced by stimulation of the SPG and/or its related neuroanatomical
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enhanced by stinmulation of the SPG and/or its rel ated neuroanat om cal
structures, by wusing electrical stinulation, odorant presentation, and/or
ot her nmeaweo 0Bao56sg i nul ati ng the 20 SPG or for nodul ati ngPpenneaosisi ty of
the BBB. Exanple 13: Therapeutics (other approaches) US Patent Application
Publ i cati on 20020022593 to Yue describes a nmethod of treating

neur odegestmsctatasyby dyisg elctricdrginatatioagodegand \pgsEBAonh pndempthersmedns fer a

ot cou arn g St ot AR isoh LA BEbPERP YO0 Lalion o

Neur odegenerati ve dysfunctions potentially anenable to treatnment with

rel axi n i Bcinpde] AThhebentics &acand)ent i on deficit disorder, Parkinson's, and
ot hers. The aforenentioned nethod is based on the recognition that sone of
the synptonms dsS Befentt Auplisktidn Rulicasion 2AP200PAto it rbr disdussss thesbenEt i ons

can be allevi.a Xin, .and .na |n fac se of

r el axi |?Pa[nltfe‘&§8mgf68%§)§ 1%E5 mgﬁ’ﬂd/or?&gc Egisﬁﬁyt?ﬁg S%%esgie%’%gg ream nay
be congenitzabinf's tdiRadees Thty Qhdicanakdl eman[fekt}hacrw&mgmhli cimtibugipy esisesn t he
normal production or action, of i 4 PCT/1.L03/00508 In
a pref er r @alogieplbyrelrvant thfds i ‘Eﬁl‘g%@ﬂ %‘?‘ﬁ\lgﬁt ove Sﬁ’g%ﬁ SiEy glf

prophyl acﬁé&eéﬂﬁﬂrﬁbﬁeﬁ%’e%dt&ﬁd%fealﬁﬁﬂ R8s aﬁd\@lﬁp}saﬁeﬂ@ %@G%&h&s@ fisgmgt her eof

i s enhanced by stinulation of the SPG and/or its related neuroanatom cal

st r uct ur el wapponplided and ten serparted bY p¥pgTiEeNts fhat Biges AHPOHRELBIEITLIRT and/ or
th P t f
O erBJB(gea%Eglfggfs S ﬁ%lgf}lédéggi &Oﬁﬁ%§ %%&{atéd)&sea@esnmuésgédlﬂgl PEAMBRRIEtY O

t ent ubl 1 cati1 on 20020 12 to Andersen et al.
descrl besdiserse.el Ini thhi dontestr of dfis Rpplicetion, The seimse'apirdPprriibadies’ uRTRARE' S)

h
1 eat mont “Poysr) aeee] SRRy e e AR R e ikt £

Al zhei mer egbetimerss . thellOdikghostiqunethed ned lmmmsmmlplei ohvehigir 88 emibodylvent i on,
t he therapeutic or rophyl.actic M ni strat.i.an PTPase' s r the
di agnost i EVEE& ef%‘éqt@%ﬂr}eai‘%‘l@ﬁﬁ%ggg %?SS"I%F’I f%a g?%‘g %5&? g‘ its

rel ateg ney@amghfn cal structures, by using el ect rical stimulati on,
odorant presentation, and/or other neans for stinulating the SPG or for
modul ating per feapiiftiedfentto@inBRB. of15heU§)rE§@ﬁtefiﬁveﬁ@cﬁi i gat iterapBathd iozat i on
20020006959 to Henderson descri bes a et hod otentially treatinhg or
prevent i ngropbylestic edngpistationedinanti-Ab pytifodicsy a%it/qliéﬁ e dipgroshf use ot He
function %ﬂlﬁﬁ&gi fsﬁﬁgfél ﬁtfjoﬁ?ﬁér 858! 4Rt 3ROk 1R neGRARAth R AD stAR &Y %S/e“ ng an

ef fecti ve anount mchain triglycerides to a patient in need
t her eof . using electrical stimulation, odorant presentation, and/or other means for stimulating the

20  SPG or for modulating permeability of the BBB.

Example 13: Therapeutics (other approaches)

US Patent Application Publication 20020022593 to Yue describes a method of

treating neurodegenerative dysfunctions and aging symptoms by administering a
therapeutically-effective amount of relaxin (a polypeptide hormone, whose molecular

25  weight is between 5,700 to 6,500 Da) to a patient. Neurodegenerative dysfunctions
potentially amenable to treatment with relaxin include Alzheimer's, attention deficit
disorder, Parkinson's, and others. The aforementioned method is based on the recognition

that some of the symptoms associated with aging and/or neurodegenerative dysfunctions

can be alleviated by relaxin, and may in fact be caused by a decrease of relaxin in the

30 bloodstream. This lack of relaxin in the blood stream may be congenital or the result of

another mechanism which suppresses the normal production or action of relaxin.
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In a preferred enbodi nent of the present invention, the therapeutic or 20
prophyl actic adm ni stration of nmediumchain triglycerides, and/or the

di agnost iwouwsaoseésher eof, is enhanced by stinulation of th@CSR@3a0MS0r its
rel ated neuroanatom cal structures, by using electrical stinulation,
odorant presentation, and/or other means for stimulating the SPG or for
nmodul at i ng perhh&blplf@fwe%feﬁtmélnEBB of Eshempptresent4 Inveptighn othe | Bisrapsutisc Gtir at e

di agnosi s s

eval uat i oﬁﬁlltphﬁ? tgb%g%%%%ﬁﬁﬁgggﬂ{% W gg?gér%?%b&l'ﬁhﬁ éé%f 15 4hegﬁjﬂecg&el)h??/st S a
need to i démulafign oSthe SPG mdbirdtsheltatedaieummdt@msalcsﬂrumesSw gng clectata)si s of

bl ood or cgre pi.n CSE not .Di.Qch cal rker of
Suf 11 of ent TG AeP Rt afeHiathtishi, By O Seant oy et WO SELTR Rl 6

di f f er encamdakéng ppoedgidtyionthe/BBB.evel s of certain proteins 30 (Mlter et
al ., Ann. Neurol. 38, 643-648, 1995). Although recent reports of using

posi tron- elm' SSU(SnPdté}ﬂDfQ’ﬁpﬁilaﬁt(jjbn(PEJTl):at(dﬂeiZGGEDOl%B’B tM&ﬂd31‘s&;Q5658 4sdrivek 03/ 00508
EEM, et a W Eng.. J Med., 334: 752-758 erm ni n genot ype
of an i nél‘PYﬁldgﬁlpl@s Ab dotey Tirasias PoAy ﬁtﬁ@u(ﬁfgﬁg S)oFu %%nBT%H% %‘5‘@? ein in
cerebral spipdAlSHH- ylwtpan’@mbﬁdmewwrmm@ A8 Befhentadf vARohsSsystiicamll| Y
confirmed only upon aut oemg determ ne the presence of g anyloid senile
pl aques. 53%?3&%@%}150@@% uding Aizbaymersy disepidwn t hat damage to CNS neurons
due to Alzheiner's disease begins years before clinical synptons are

evi dehf (Rei naft €. nvefemed empbodimgafy Ehdhe Jprodset in@giion 5the7 ggrapeutie )or
suggestin I i f the

. g, cgd%gfactﬁ ¥taa§f2>ﬂ o?P??&E% Aﬂ&/&er‘ ﬁfg d?%g?xosttﬁxgppﬁ%% i€ RARA b9

di sease i ensitive diagnostic test erapl es were
avai | abl e stiffinkatien eﬁtlnstSPChargimats ebied Iteurqawanmlrmmtctueeswy gsing elgctuadl

mechani sns_.i nyol v the di sease and for _an accu easy to

por for m acUEARE euar s PEes Pty ShEGT SRl TEnbpfor SRR REE Tf BBUpERRY e *us
Pat ent Apphdduatih@perfightilityal iteBE®I020042121 to Riesner et al., descrl bes a
met hod for the diagnostic detection of diseases associated with protein
deposiiti ons  ( REstF@dn® Gippladatipn Bﬁtﬂicm(dﬂm%ﬁ%mtb Hendéereasdeséritgs amedigoci ati on
of substructures @f the 15 pat ho) ogi cal telﬁ%de ositions, structures

forning p& RABYrSAIreHmg: & ﬁrea%%g. @%&Eﬁ ‘of Alebiimghe Sogo Pt adRbAE Y to

pat hol ogi Ccagmﬁ{/é)ﬁﬁbﬁbndc%ﬁﬁbﬁ' lg'r@dl‘&e@ﬂéﬂr@ﬁal ReiBek | Gaprifhe h@hhistdRRQSI t i ons
as a probe or a target. at ent | i cation Publication 20020028462 to
Tanzi et @nffechwmnmé@@umm@qmgbwl%tqmtlf:@rmAwdab&ymf on genotypi ng the

Al pha- 2- Macrogl obulin locus. A
In a preferred embodiment of the present invention, the therapeutic or

20 prophylactic administration of medium chain triglycerides, and/or the diagnostic use
thereof, is enhanced by stimulation of the SPG and/or its related neuroanatomical
structures, by using electrical stimulation, odorant presentation, and/or other means for

stimulating the SPG or for modulating permeability of the BBB.

Example 14: Diagnostics

25 Accurate diagnosis of AD during life is highly desirable. However, clinical
evaluation is at best only about 80% accurate. Therefore, there exists a need to identify
specific biochemical markers of AD. So far, analysis of blood or cerebrospinal fluid
(CSF) has not yielded a biochemical marker of sufficient diagnostic value (Blass et al.,
1998), although detectable differences are reported in the levels of certain proteins

30 (Motter et él., Ann. Neurol. 38, 643-648, 1995).

Although recent reports of using positron-emission tomography (PET) (Reiman,
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20 statistically-significant correlati on was found between inheritance of
particular alleles of the Al pha-2-Macrogl obulin gene and the occurrence of
AD. The dwegnaeisse net hod involves the isolation of nucl @CE/Iaey/@sds om an
i ndi vidual and subsequent genotyping by means such as sequencing or
restriction fragnent |ength pol ynorphi smanalysis. The inventi on al so
descri besEN.neaals Neor EgenbiMese el S¢siss, 191%u erpp@p@.thp BSWOPi HGal pha 25

2- Macr ogl, Oélmgﬁgd v ohaa% &%%g hiy 155&1%%% gssmgmtla Rpcftuflﬁ NGLELCS ﬁﬁu gupnal ysi s

or prot 6|1H S ar e ESC I cation cation
200200222rﬂ2y be Iﬁﬁmisingetdxfgnosls ad'sADi izesureentlyretonGrnécoonlyhepati agopsi o of AD in

a pati ent det ectin sence. of BUChE with an altered gl ycosylation
pattern i% Bﬁﬁg%ﬁ‘g%o%ﬂﬁ ﬁsﬁlﬂfé 'e. It has been establ i shed 30
that on avera r oxi . 6% of t E.in CSE_of atients
bi nds % o %g‘ﬂﬁg‘%r’l ﬁec%%o?f“%\?s g%bgﬁl%%“sag%fwt{%ﬂg Iﬁ%‘tr%ngdduaer teOD

descri bedAf%ﬁelHéi‘sﬂ&ls@bé b&ins )@&E Héfor@ E:Hmfhl Tsyrii§tums age &idens gRgihen, H Meee by

addi ng a r| sk factor to the d nost i b‘g/ 10565? PCT/ | / 00508
pr ocedur eal., DewiipgehMedp 3p4: 8%{4‘7 1?%31 ﬁ“&&qs'fl% o0HTeBY gBGDLIER El Sm et al.,

descri besgfhe, MR hQJe Jff iRl RALURERE 'dﬂi%ﬁos@ie @espﬁid}’tﬁ‘ﬂg@ﬂeg @ekH0s weke t he

desi gn of ot ocol s for the treatnent of al so for diagnostics assays
of AD. 5 mllﬂm efherd\pyibts @ama@neqdub|dp@amm@ﬂlemglewﬂzeecb@mﬂm pyolEel et al .

descrj bes a%t 9002 Eh& nQduhR mddiggsg {eol érfbgm' 3l vtbc@@iﬁe%e Fikis ke f or

developlng imer’s ease es on elevate evel s of the
rati o of &{valfda@{ng\(A?ﬂ%na&SMemeed wWith lipoproteins in the cerebrospinal
fluid of individuals at risk as conpared to this ratio in the overall

popul ation. 1tU$ S’atb&ﬁ@d)phmtlbhé)ubﬁmﬁ P8A2004AER1 thielsmqyoqmraht deseribesaxt i on of

CSF in such vl dual.s s.such i.ncreased.rafi o

fonl | car | SRDATPT G5 ARG AGTIOL O oo dnri v pppteit JaEbions.

met hod fo aiﬂaﬁ)gdiaf bRt de sxt[l’)h@@ﬁ@ﬁie&suﬁflg&ﬂ dstudiatiod lbﬁlsubsmfuf:ﬁfdsng‘ the om AD
versus an individual suffering from another neurol.ogical. di sea?sle (denenti a

wi t h Tewyrsbelpgieal prpigi dprasiions, fgtaisiess R8uRatplogcAl j potein feRopifionsy ot em
at r ophy ae@dcﬂfrespéo%gﬁaaingeto %th%m%{ana%{e%aae@aﬂnm andNiSF M REP BRtdiRU | S

used as a neurol ogi cal marker, the |evel which is neasured in a CSF
sanpl e. USepbamgmaSAnpbbec(malt@EetPubl i cation 20020009445 to Du et al., cited

and summarized herei nabove, describes the use of an anti-A(3 antibody for
di agnosi ng and/©68 Patent ApphieptiamAublientiar 2802002846 2fios Bangi st ales Herifey §

Al zhei rrer dS gx(ljolsﬁc ethod for AD based on genotyping the Alpha-2-Macroglobulin locus. A

20 statistically-significant correlation was found between inheritance of particular alleles of
the Alpha-2-Macroglobulin gene and the occurrence of AD. The diagnostic method
involves the isolation of nucleic acid from an individual and subsequent genotyping by
means such as sequencing or restriction fragment length polymorphism analysis. The
invention also describes a means for genotype analysis through protein isotyping Alpha-

25  2-Macroglobulin variant proteins. Finally, kits for nucleic acid analysis or protein

analysis are described.

US Patent Application Publication 20020022242 to Small et al., describes a
method for the diagnosis of AD in a patient by detecting the presence of BuChE with an
altered glycosylation pattern in an appropriate body fluid sample. It has been established

30 that on average approximately 93.6% of the BuChE in the CSF of AD patients binds to
Concanavalin (Con A). All embodiments of this method are described as using either

CSF or brain tissue as the sample, thereby adding a risk factor to the diagnostic
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20 US Patent Application Publication 20020006627 to Reitz et al., describes
a nethod for diagnosing Al zheiner's disease involving analysis of a test
sanpl e i wewshomss way that O-anyl oi d1-42 or AO3pE i s conplperaigs/msosnear |y
conpletely (i.e., thoroughly) dissociated from binding proteins prior to
the analysis of the levels of (3-anyloidl-42 or A 33pE. 25 US Pat ent

Appl i cat i pmcedutsl i cati on 20020002270 to Zi nkowski et al., describes a
preparation conprising Al zheiner's di sease antigen (A68), as well as

met hods of odﬂ%PateﬂgApmlcgucpuPubﬂmmnagﬁ)m@gﬁs](9,0@) inghean ﬁf&lhé%n%lth@ t he
fied A |
Gesor i nest LAt AE! 3PEErldt md BRARS R 88, B8 S SFRIF I A 1>

aut oant i bﬁ)ﬁhtrﬁautdfm&ﬁﬂmfoa@agmucs,%&ys dheBe treatnents include 30 treatnent

with hypericin, free fatty acids, and/or hydroxynonenal or other advanced
gl ycats on end p$ @dtast ApplldSﬁB&P&bltcaﬁqﬂpBOOdaﬂ)Md% R bloltzmen enal2@OLOb&6916 t o

dont fyi OB PECBH drReTHEa PN 1 (oo Se R o RIIF S et ads | n

brain ti gaus Mk oh koBled IR Fa @6s bNABRYARAY hdsodated with Nipeprbleloiescent
dye capable of intercalatin n%: selectively 1 nto nucl %gg aci ds. and gl?t ecting
any f | uor Bscerbeospinak aidpplamgividualssy diskasi eomppaged 9rt WnPénﬁh%lﬁﬁ"é

neur of | brgéﬂu‘f’ané tagpgl @a%ef@f-ﬂ tﬁbehkrs&@fnlentttﬂétecﬁg%pbfg’fofehﬁfr@cftﬁhrbf CSH inSae. US
Pat ent 6, , 8 % to Mercken et al describ he use of a nonocl onal

ant i bbely indhiidialsthes whamrﬁ:mm%gl cal conplex with a phosphoryl at ed

epi tope of an antigen belonging to human abnormal |y phosphorylated tau
protein. The td8 Ppteot Application Beblicatinmal 0020 100 BioaY anmecheletoeiny etfaerdes| t sel f

|solatedfro t [ f

i sease. REPRBHSTF aft rraryh Sy ok L SR R s VekEn®

pr ef er abl jaldmmiabyutfaﬁignﬁqmemd:tﬂmtnduem@@l tdi&easwefdemgmfsa ivwimhabﬁzwy Bodiks, met hods
are described in i S pat i I undevel o ' 892 atent
provi des gﬁ& %“r%néwaé? YVE gﬁ’fi‘?%t V‘é&’?yéﬁgles%?g % %%dz r%?/ss &d): 15
Tau i ssa RhgaRtRBUbAsHSHBEE a}mesabhbrtm & WbetMak GhndusolSiedl hﬁﬁké’rﬁdlel lavel o
neurons (Kosik, K 'S. et al., Ann. Neurol. 26, 352-361, 1989) of several
speci es, W&hdﬁnﬁﬁuﬁéﬁﬁﬁéjﬁéﬁ@plﬁhl ch |s abundantly present in the axonal

conpartment of these neurogns, (Bin Bi ol 2{01 1371-
1378, 1985). FUﬁcPPTGﬁTaIARPhF*}’i@nt Eubltfﬁ%%l%‘?‘)?%oo%%ﬁ%elau. ?F tah’e cited "an

summarized hereinabove, describes the use of an anti-Af antibody for diagnosing and/or

treating amyloid associated diseases, especially Alzheimer's disease.

20 US Patent Application Publication 20020006627 to Reitz et al., describes a
method for diagnosing Alzheimer's disease involving analysis of a test sample in such a
way that B-amyloid_qo or AB3pE is completely or nearly completely (i.e., thoroughly)
dissociated from binding proteins prior to the analysis of the levels of B-amyloidj.4p or

AB3pE.

25 US Patent Application Publication 20020002270 to Zinkowski et al., describes a
preparation comprising Alzheimer's disease antigen (A68), as well as methods of
obtaining this purified antigen (Ag), and methods using the purified Ag, for instance, for
diagnosing Alzheimer's Disease, and also describes treatments of these Ags that enhance
their reactivity with autoantibodies directed against A68. These treatments include

30 treatment with hypericin, free fatty acids, and/or hydroxynonenal or other advanced
glycation end products.

US Patent Application Publication 20010026916 to Ginsberg et al., describes a
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20 polynerization of tubulin (Wingarten, MD. et al., Proc. Natl. Acad.
Sci. US A 72, 1868-1862, 1975) and presunably in reducing m crotubul e
instabi |l iwposBo®ss MH et al., Cell Mtil. Cytoskel eton 1PCT8BeRB5081990) .
Tau protein is also the major constituent of paired helical filanents
(PHF), characteristic structures found as neurofibrillary tangles in tissue
25 sect i onsthat oftifientifying sendle phiquése bensefiydlerveapges and @ewigat ghreads eray | Proc.
Natl. Acad, Sci..U. S A., 87 R loTek : I
Sci ence; 25F Yo6r5- 8%@“@9%’5@%%%5%?%# eSISL# 28?1 st gﬁlela(gééger?/la?%%l §ﬁ%?1@d?€‘ ferent

i sof or s iafercahting sdledtively insofrodlers acide afiddatdcting anyr fredresaehek tin Bheabmitbut onl y

1 isoformis detected in fetal brai Goedernt ., t .

519- 526, UsBieiggis§ivep) el gﬂ%f’sﬂ 9618?611“&]8’% @4 O%I%Srarrrlgl nlegro @khg;a&?@&ﬁ??rgﬁ}f a single
gene by w@kiernative nRNA splicing (Hnmer, A, MI. Cell. Biol., 9,
1389-1396, 1989). The nost striking feature of tau protein as predicted

from 88 WO 0344 P56a%, BERoLLOBILNBOE al. st dic 16k 0Na Mgnocional attibedych of 31

or 32 amino acids occurring.n the car box%ét%m na%/ };)).artéﬁf ;{1“5 nol ecul e

that is repehtegpssapmmugupqlogical comglert Vighal PRAFRROFEFES SPLoPG e P88 hr ough

29 or 58 @ég&(%ﬂm ﬂumﬁpgbnolnﬂ%?}r Esjhﬁgﬁorylateﬁ hey Neieiher the gy fskein & bdhre
edert, M et al., u

nol ecul es Neuron 3, 519-526, 1989). Tau variants of
64 and 69otkaagd fubinch breire herhogsnate) itself iptleiseh hioimy thetstrbend cpEereel 2838t t he

dect efse hudd Bl holTRlEGULAL RRHRas ARIEMIELiARLEL oFhiAldlienplasPRabase
treatnent, e "béen detected exclusively i rain areas show ng
neur of i br §Houkrptefembyl asplan tbchenidsdhat Oeaybathn esenfigenintast., S®h ractheds are A, | J.

Neurol . Sgi. .92, 133-141, 1989. Fl nt S. et al., Brain Res. 516, 15-19,
1990; andg?ﬁF%‘?Féﬁ??h@aJ‘f‘é‘%a \E’L"tl{lg%%‘?"gg‘%%{' 6279, 1990). The sites of
phosphoryl atiop by 4 different kinases have een .mp i -t erm nal
ni cr ot ubul e- bi %82 t?é‘FePI é’fovfcgfﬁ Andrergew coidﬁﬁqﬁ%n%lﬁ%vrmgﬁe?%g% Iﬁalgfg bgg ion of a
cal ci um cgioRradg). i n- dependent kinase 15 on bacterially expressed tau

resulted i n a phosphoryl ation of Ser(405) which induced a | ower

el ect {gphoretical mbiikbinYicloRibaicBociald wbteiml whicH Beynthdd3Ed Jothe nal

9, 3539- 3544, 1990). Several antibodies are reported t how reactivity to
human tau ei t HaFonseEasike Kehesf ahy Angi Neiprpledot %gzﬁ%pﬂsﬁgggsfq%éemsphoryl at ed

epi t opes species, including humans, and which is abundantly present in the axonal

compartment of these neurons (Binder, L.I. et al., J. Cell Biol., 101:1371-
1378, 1985).  Functionally the tau protein is involved in the
20 polymerization of tubulin (Weingarten, M.D. et al., Proc. Natl. Acad. Sci.
U.S.A. 72, 1868-1862, 1975) and presumably in reducing microtubule
instability (Bre, MLH. et al., Cell Motil. Cytoskeleton 15, 88-98, 1990).

Tau protein is also the major constituent of paired helical filaments

(PHF), characteristic structures found as neurofibrillary tangles in tissue

25 sections of the brain of Alzheimer patients (Greenberg, S. et al., Proc.
Natl. Acad. Sci. U.S.A., 87, 5827-5831, 1990; Lee, V. M.-Y. et al,

Science, 251, 675-678, 1991). The protein exists as a family of different

isoforms of which 4 to 6 isoforms are found in normal adult brain but only

1 isoform is detected in fetal brain (Goedert, M. et al., Neuron 3, 519-526,

30 1989). The diversity of the isoforms is generated from a single gene by
alternative mRNA splicing (Himmler, A., Mol. Cell. Biol., 9, 1389-1396,

1989). The most striking feature of tau protein as predicted from
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20 present on neurofilanent and subsequently shown to cross-react with
normal and abnormal |y phosphorylated tau (Nukina, N. et al., Proc. Natl.
Acad. SciwouW3Sos58 84, 3415-3419, 1987; Ksiezak-Redi ng et @CT/IL®¥ms08 Nat | .
Acad. Sci. U S. A, 84, 3410-3414, 1987) or because they recognized
specific epitopes on nornmal and abnor nmal Ifl phosphoryl ated tau. 25 The Al1z50
monocl onal  antmobedlar C\bingzis ry, stigich. oféd] el 32 agioedvids qegwrring gy ghe650, 1986;
Nuki na et al., urosci.. Lett .8 - 24 : e | Zi a

phosphat e- i ndSFRRENTIER] P%llbe(’fptrﬁ%slﬁ(?llgcugen%aéégggéﬁagﬁtgqg;u %\g/i ne origin and
of normal and safannambivyrsios pleaeryiedt tacbug (29 porH® luimanacad ilgfign

(Ksi ezak-Reding, H et al., J. Biol. m, .26 43- 7947 0 1988,

Fl ament, S. efis§ftions mmem-éémﬁg?aﬁ% %5“1155%63 ﬁag’fﬁ’ iﬁlrfeérﬁta?’ S. et al.,
Nat ure 346, 6XRron99)-58811089s to the latter class of antibodies. The

epi tope recogni zed by this nonoclonal is specifically expressed in the
somat odendri ti c dorgj nyefiande N atah@g68 0kDhCabhifleusronabibunblig 89 WO

03/ 105658 PCT/1L03/00508 Al zhei ner di sease (Del acourte,, A. et al., Acta
Neur opat hol . gbosphorylated as megpled thdheadsgeasepin; 8158 RRLHRC 81 v been mapped
to the NH2-term t - Lh I (KsivezpdenRaskesten H et al .,
J. Neurosci. ﬁggs&%%ﬁ{f]%{?%4%&sﬁ%gggﬁ%%g§g?®ﬁﬂ gé;:t al ., Neurosci.
Lett., 126, 14RclhSidely1i@obipin Brees tshowing neuoafibrillaryc tangles yandj ehilhor mal t au,
this antibody i.s on abl et i im Of4%8d 4+f mal |y

phosp%abor yl at ePIHE {?Xyar??{lé’%ufgalég "Wg{gg?' Engcglggt {gﬁig‘llﬂ{e%g]é??glgﬁ%f brain
honogenat es ors.ky aidrBrain Rux $14, flat1€; 1990n eehFlambed SCSRL., Neturd 346, by using a

sandwi ch i nmunogass n.phrai.n 1 0 epat es ( nbari, . J. din.
Laborat ory Andl2’ 94?3/9939-1?@28;1%&@8@?05%@%,%Yé@a@zer%‘f Flnﬁ%ﬁ%K%ur ol . 22,
521- 526, 1987;pEHRaRad iffahe atternfipfl! nadtitine-Hlabing dalf ohtakPind 444 856 to

Ghanbari et al.). A CSF-based assay usjing antibqdies directed agai nst PHF
was first desceoulstler Spwudhaidhe gqtion ol a calqui calpg ‘%1n3‘f?P§F‘,cHe%t§flnaf§85, but shows

consi gderabl e 08&5%&%@??\%@@%@%@%@'%&%&% aGillospiglyleiin bf gea4o3nptrol s. The

epi tope recogni ze antibody was identified as part _of ubiquitin
(Perry et al ., which Mslucet hdewersiectrontBpaicalbmgbiliogdginer Bhelralpdfiscl onal

anti bodi eshavg, bee, deys! AREYsiA 168500N ze tau

Several antibodies are reported that show reactivity to human tau

gither because they are directed to nonspecific phosphorylated epitopes
20 present on neurofilament and subsequently shown to cross-react with
normal and abnormally phosphorylated tan (Nukina, N. et al., Proc. Natl.
Acad. Sci. U.S.A. 84, 3415-3419, 1987; Ksiezak-Reding et al., Proc. Natl.
Acad. Sci. U.S.A., 84, 3410-3414, 1987) or because they recognized

specific epitopes on normal and abnormally phosphorylated tau.

25 The Alz50 monoclonal antibody (Wolozin, B.L. et al., Science 232,
648-650, 1986; Nukina et al., Neurosci. Lett 87, 240-246, 1988)
recognizing a phosphate-independent epitope present on tau variants of
bovine origin and of normal and abnormally phosphorylated tau from
human origin (Ksiezak-Reding, H. et al,, J. Biol. Chem., 263, 7943-7947,

20 1988, Flament, S. et al., Brain Res. 516, 15-19, 1990; and Flament, S. et
al., Nature 346, 6279, 1990) belongs to the latter class of antibodies. The
epitope recognized by this monoclonal is specifically expressed in the

somatodendritic domain of degenerating cortical neurons during
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protein. For instance, nonoclonal antibody 5E2 was raised by 20

i mmuni zation with human fetal heat-stable m crotubul e-associ ated proteins
and recogwiDa8403m8 epi t ope spanni ng am no aci ds 156- 175 whiPC/IL&3/00p8esent i n
normal and abnormal |y phosphoryl ated tau (Kosi k, K S et al., Neuron., 1,
817-825, 1988). O her antibodies such as tau 1 and several others were

rai sed by 25 AlzhwimiratitcaenDelacburizow. mealt, aicta Pleviongheled,-1dd Bl e

mcrotubule a%§§3| ated protein, or rat brain extracts (Binder, L. |. et
al., J. Cell BPOP- 101, 1371- 1378, 1985; Kosik, K.S. et al., Neuron., 1,

817- 825 1988 t..of .th t h I d th
abnormal | y phéspho%gg‘ﬁég%ﬁjﬁ?}’e ?ggcebigﬁ%énépg%@%p{h%%ﬁaq %ngﬁ%paNeu?gsm ©
Res. ]gsPHélngg%ft}geth@}no@we/msmm?g mgmeal "J42J?ﬂr,osm aRQsedISaga![ ns]'E Eﬂe
core o , reacted speci a 9. ment o e
tau pPot ein, Ié%‘éil?’z@(?()p “{eﬁeﬁ)f e%érn {"F%S%ﬂg%mé i‘%d(ga ' recogni zed
nei t her nor malpAUgBR érééé-re&@vmyrﬂo@é@l%um drhﬁ&dyoﬁm a‘tﬂé)lto t he

abnormal |y phosphoryl ated tau 1n Al zhei ner brain \Qﬁ’!r }cl {, H et al.
Proc. Natl. Aclsgrimiwitc ngmsl Arom a@orme@aph%howlf@éatﬁu HPhe w4 /fi body has

been used 1o qg %ﬂe l@bﬂﬂgﬁde@cﬁ&‘?lg%ﬁm%og%{@ loP8Y afih@Run QL controls in

brai n honogenat €s rri  mmunol . 5 Met hods 134,
261-271, 1990; coﬁ@ﬁtrﬁiuam@&Fatom @aso\megﬁ@gg%ndmchwmmas&y ombrain  Thus far,

none of all the anti s .des r| n solute
specificity f mtoﬁgnageﬁggg OFf1\7 st ospﬁgreﬂal%%ftog{'%agﬁgi {%dwa 195

i mrunohi st ol ogwoloYistRret 4) (Atnhl hI@urohr2£L52$#§26Qla&’t i Fwaopean Iimnﬂmasur enent s
20 dot oot & au APPHRRa YRR RYAE 5 1 bR 4Bt A T Y i ""B're
i n concentrat egdgShki b&ﬁesadﬁe@fed ShePHWes ﬁtsﬂgescﬁ@ﬂadyﬂﬂbhtaH A et al.
J. Cin. Laborator nal ., 189-19 1990:; rr le ]!Frpﬂp%gR et al., J.

I mmnol Vet horigl.1 B, Langet. bel35»1§2§(§ but sheyss¢ t"esP. . Bi ol ogi cal

Mar k of Alz zegﬁ&, ﬂ@&%%dhl goret &
Chris |an eds. ﬂﬁégﬁ{fﬁﬁs 8%'%% ﬁ(c))lglodr?h%llsa i ., Ann. Neur%lg1 22, 521-526,

1987). US Pat emmb@qnpw:mdcntxﬁnd 23] 7 @mhlmmz@@m@mmﬂ%uéoqb@mci?en et al.
describes 1523-1528, 1989).

Other monoclonal antibodies have been developed to recognize tau
protein.  For instance, monoclonal antibody 5E2 was raised by
20 immunization with human fetal heat-stable microtubule-associated
proteins and recognizes an epitope spanning amino acids 156-175 which is
present in normal and abnormally phosphorylated tau (Kosik, K. S. et al,,
Neuron., 1, 817-825, 1988).

Other antibodies such as tau 1 and several others were raised by

25 immunization with bovine tau, bovine heat-stable microtubule-associated
protein, or rat brain extracts (Binder, L. L et al., J. Cell Biol. 101, 1371-

1378, 1985; Kosik, K.S. et al., Neuron., 1, 817-825, 1988), and most of the

antibodies recognize the normal and the abnormally phosphorylated tau

(Ksiezak-Reding, H. et al., J. Neurosci. Res., 25, 412-419, 1990).

30 An antibody named "423", raised against the core of PHF, reacted
specifically with a 9.5 and 12-kDa fragment of the tau protein, localized in

the repetitive elements of tau, but recognized neither normal human tau
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nonocl onal anti bodi es which are described as specifically able to detect
only abnormal ly- 20 phosphorylated tau present in brain tissue sections, in
brai n extwamsga9s6s8 in body fluids such as cerebrospinal fIPardLod0508s
required that a nethod for bypassing the BBB be enployed in order to

i ntroduce the nonoclonal antibodies into the CNS. US Patent Application
Publ i cati on 26610814630ndly Bekphordeted|tay inddeheimes anp@Visehikof treati ng

Al zhei ner's di.sease.in a I rdr sl Ng oadpdani ri t he 25 mamal
an anti-mcro isli'l etaﬂ'@%@"h%%‘%@i%@ &%é%é?’aﬁgﬁe%?r%n%%)'agh?svi ty. The
description ahgmodelhas esent @ed toriisedthiete dizginos MY pithdlegyroms di sease in a
manmmal  conprising neasurin he seru nt.i - Chl i ey i ae anti body
titer in a pafl?@??gco‘@'[?isp‘éé’fag‘ﬂh%tfm%&@ﬁeﬁ AR gt "egafgfijgie}rélgggﬁh is required
that g met hodpfaod)BRASSINY1 .1 1960; MBBPEGcend WYed/039030ndkisclib econmuni cat e

t he therapeutic conpounds, antibodies, into 30 the CNS, or to be able to
eval uate presehke of diagnostic agents (e.g. C. Pneunpniae) in a ninimally
i nvasi ve nethod. US Patent 6,287,793 to Schenk et al i bes net hods

, .desc
for the identifi cafenimpongaf aisho aptitdiss GePried hepyTatsiss ba @ di agnostic
anti bodi es, aghioog@@%peélha o5t e Kbdormany RBiRed Rt kadicaROSy S for AD,

where the dia Ic procedure uses a biological fluid froma subject -
nmost pr ef er r edmamechipblagyrn Weste@SF bigtingl, e.or| nBulSPng cHAHGERIYS, BBB

permeability, as provided by preferr [ fau BavkhgsPr esent

i nve %i on, isnﬁ?@‘%ﬁ@e"ft%Pgﬂlgéa@ta%%ggbgg%?@%g%ﬁ s'%ee(?aaéle in human patients.
Loss of acet yoshelly besi ilareddtett tunmrtsainsoamgenieas mcraintdxiraetai n di sor der s,
such as denentia and il epsy, scle.disorders di s of the

di gestive systcORPIHERL t%g‘sg"&fz%‘iﬁ‘%& C%nﬁ%}aﬁ’ ReRie: S%te‘?‘ﬁbg&gfﬁ sent

i Rvegti on a][ e (@%ﬁgaguh%l ¥t ldﬁ?ﬁ!é'Cl{nOrLagfﬁa&ﬁ?iAm?ﬂ— acegyiehol99vest er ﬁscioi n
the brain of a patient suspected of suffer.i rom n suc as
Al zhei mer' s diBassgon t G&r ey 2lal }Toﬁnﬁﬂn?]h&da‘ﬁ?‘g@ndg?’s,%6@'2?{%”;{’?3%9 the _
Severlhg;y of HidVRE YO NG KINEeBRIRBLE IFhRE-sO8f U RReifer® Ditdase, Certain brain

di sorders and dement1da, ~1'ncluding Al zheinmer's disease, are known to be
acconpani ed byBalleidataaae Raseol, Signoret &rohristian edsr, 3329c BRCeMol%hon i n t he

brain. Thus, {?.n%%%f?r,&nrﬁgN%?rgl 39%61'[5%2?%91899 of acetylcholinesterase in the

brain of a patient *suspected ™of suffering froma brain disorder 15 or
denmentia typi ly . all i glg? i s of 119 LA EMBNt §@eri@Ni tOori ng
its progr ess?@%,ﬁaﬁ’a/‘&%&g}ﬁm ?fﬁgtm?lt %Mgg%grl??)}gqﬁgeaent ageousl §/n this

di agnosi smanstlommititetienghich asd destribedes Spcifedlly 4 toadetaeppaly atmprsellyrul at i ng
the SPG Ui g el U oS D SIS Gldhs, Aain STl 3190 $3bY sRfasShortly

such as cerebrospinal fluid. It is required that a method for bypassing the BBB be

employed in order to introduce the monoclonal antibodies into the CNS.

US Patent Application Publication 20010014670 to Balin et al., describes a

method of treating Alzheimer's disease in a mammal comprising administering to the

25 mammal an anti-microbial agent having anti-Chlamydia pneumoniae activity. The
description also relates to a method of diagnosing Alzheimer's disease in a mammal
comprising measuring the serum anti-Chlamydia pneumoniae antibody titer in a patient
suspected of having Alzheimer's disease. It is required that a method for bypassing the

BBB be employed in order to communicate the therapeutic compounds, antibodies, into

30 the CNS, or to be able to evaluate presence of diagnostic agents (e.g. C. Pneumoniae) in a

minimally invasive method.

US Patent 6,287,793 to Schenk et al., describes methods for the identification of
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using standard | ab techniques. Since the increase in BBB perneability
allows the 20 acetyl cholinesterase to pass therethrough, it is quickly in

t he syst ewD®3hdwsrist ream and detectable in the bl ood sanpiCe&ILed00ses t o be
under stood t hat other conmpounds of diagnostic value can be extracted using
essentially the same techni que. The nethods of sone enbodi nents of the
present ikayvdrmgncnmccaanbdﬁ@summs; dlemnmmcl@tsaﬁnldrfa‘?thoqsrfﬁbélagms RV t he

di stribution : ative concentrn Lyl Reskgrase (or

ot her com{?ﬁgg ’&gn%fl %8W8§ e useafluzc)w%qgﬁfﬁ i en?&@ %r gl{%r%{b %%Teeby al | owi ng
di agnosi plas@sbhd@BFRgnpiBe severity of, and anal ysis of the progression of a
di sorder or denentia in a patient. The nmet hods of sonme enbodi nents of the

invention canmdubigehaiges meBBBqﬁnh@bﬂmgs@sdvﬁedéstpirefami trhisodéresdy ©f y, and
noni tor the progression, of an or..Lo be discovered, that
i s aconpHnpresn ?‘Vamlﬂ’ét’éd‘f*%fg]l%é r gt ‘%‘S‘S aF%"‘ﬁ@’qW\é\ﬁ%ﬁﬁtI? annglﬁpat’fe%% o8¢

acetyl Ch@f‘aé@ﬁ&lﬁﬂﬁ@ﬁet@d’e 1ﬁ’hﬂﬁ5nsq93§%9¢i£l€§wﬁkh betiR gis@dérs cuvia hideniantia b]tﬁi br ai n.
In a preferred enbodi nent, a nol ecul e such as an antLrge\ééwg

at t r act ectpilepsyameiols dbusisrhend shiserders of the figestivg SYLSR | thogs © f%er Wi se

i ntroducey Al agR | Mr@euld® GINSHl S fdracdetdctiag ed by

t echni quegjrl ?élz{l:?‘mb gﬂ hté? e?%g? ; Sj?%e%?glzm ng 92uva\10903/ 105658r PéT/CI lti’I;é03/ 00508

per meabi |acety1chmmemeram th¢ bmaipi @fgl nadenfranepeetsd wheuttiring &omd demestigetigtt t he

i ntrqduced ecul e. are n eLai N Akl Nan®r
quantiti €8 %IER% 8¥syﬁlé?1a5?|éﬁeers ergltété's\lé,‘lln‘%glgrije g@ﬁ%kdléagngg%?ge (E:%% unds to which
the nol ecbitoriag ahé agﬁmehsmﬁoasfethefdmmh a@ert:m btant ehﬁhrdecﬁjelsd dementdned above
indicate to the inyentars that here s, a d for o) agnostic
tests on Bepdiggns E? nl‘?ﬁ%rﬁl?é?e’cﬂﬁr a8t PE s"m%cmpafl g E%:‘I &e%egi&ngﬁa si npl e
bl 00d t esfcetyidibRtestiRE RORIehBation G Nthel bRsn. MEMU, Qﬁl@;ﬁltoﬂbg)\ﬂ&: coneeliteive of 0 t he
inventors that there is a need for increasi nog é%}ﬁ?‘? ability.of.the BBB

usi ng t ectraiviphelnagtesse e bR ef A PRYFIDFHBFCIE 0 atlﬂ'%m Qe of
di agngsti g démérﬁﬁujrﬁ&al'l}maﬁmw%%ls wrehe dlélﬁdé?néreﬁéiﬁ@ﬁaC mnh@mgeﬁtect ed,

such "‘as by 1 nmag Di agnostic procedures, which are on one, han hlghly
accurate mgremon:, hendzﬁqrhestlrmtmgrrﬁﬂ %Vem%ivasﬁ@‘@ntagwlé’alth? diggaesin e |y
i nprove the mana ement L 4PRCEiW teBhAqprsef erred
enbodi menPOBFORES 5 %rf?%h%\?gw%xgﬁl{% g}dSﬁrﬂ?la |‘Fg ﬁ errboclillygrrent of the
present | ﬁesemddoheremhmdjlsaguimseouslyt carcst’rwﬁquésre@lﬁgc ektvasting ¢ blapd senplapl e

(Exanmple 14) are_ e nced and/ or,.enapl ed b sii a th P& and/ or
its relat aétaﬁ%aga‘hé? gﬁiqll%ﬁ sstn?‘ﬁc'?’u 18%re muglgirglglgéeq%Ig tfqﬂtlyc Fo“gt iﬁrml ation,
odor a9y  PhRSAHoAhEsBRase 3P Pag! therethidighi ds guitily is thenyylsetiin globdere8R@ndr  f or

gg? gln? t ;ng;tgéé{lrgg%h:arhipog g;rﬁﬁglgggt?g g)obq qjll;%grg‘polog% %ot grsgorrrllp%%gdsl ) dtla%gosrt) f.esent

value can be extracted using essentially the same technique.

The methods of some embodiments of the present invention can be used to

provide a brain image that shows the distribution and relative concentrations of

25  acetylcholinesterase (or other compounds of diagnostic value) in a patient's brain, thereby
allowing diagnosis, estimating the severity of, and analysis of the progression of a
disorder or dementia in a patient. The methods of some embodiments of the invention can
therefore be used to diagnosis, estimate the severity, and monitor the progression of any
dementia, known or to be discovered, that is accompanied by a detectable change in

30 concentration of acetylcholinesterase or other compounds of diagnostic value in the brain.
In a preferred embodiment, a molecule such as an antibody which is attracted to
acetylcholinesterase is injected, swallowed, or otherwise introduced systemically, and its

passage into the CNS is facilitated by techniques described herein for increasing
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conbi nati on with nethods and apparatus described in one or nore of the
follow ng patent applications, which are assigned to the assignee of the
present paoD@atomppl i cati on and are 20 incorporated herei RCHJLo3A08ISeNCe:
PCT Publication WD 01/85094, filed May 7, 2001, entitled, "Method and

apparatus for stinulating the sphenopal ati ne ganglion to nodify properties
of the BRBmwmabilivesfe BBBI dwdgibg devhniqus Phigh ats ghalto patedrthe AEdpesst i on

60/ 364, 451, fjled Mar . i X i i &
sti mul at i“??&ecf‘l‘?ear% Ha s %g%ﬁjdgtf) id%%?ré%\ A élfe::’lg ﬁ%g%%@amﬂ%g %Irfg g?glib%‘leg Pat ent
Appl i cat iopBth60diad8stecompbimdado Maichlthe28ole@OOR attachpnd.i t | ed, " SPG Sti nul ati on”

US Provisional Patent Application 60/376,048, filed April 25, 2002,
entitled, "Mtbadsfardiappaicatunidues menidinky pbayeindipae td &s iwfentoreth®BB and

30 cerebral circulation_by.usi.ng the, neuroexcitat . AR Lahi bitory
ef f ecPs dheT®ifod &?ﬁdséobﬂerm&él?%ofﬁﬁ%teﬁtéa?&"ce’éaom %{%’%‘%&2&%&‘&%‘%& F{ i’;/ 00508
US Provi shoegk iahem a ARRbIE 1AéddoRstB 008B8 dBgdostit itbddiqheneeidone@GBaye enti t | ed

"Met hods and systens for management of Al zheinmer:s di sease” S Rrovi si onal
Patent. Adphikaata B IBOAISODIELHO Petred i bGes TE g PBRITD] Ui BEE | ver | ng
conpound DAl L £ BO oRIPPRT facBitat®fthe Datdage RBBliagstier ebr al
circul at ﬁlg%n% {egﬁt@egr%g?%éggg%&%at er?t Appl iacati on,e lfspial e%e Novéan%g),r 14, 2002,
ent i t| ed, moléGuesgintoathet GYSs vamre the cheleeplesscanobe dpfmetpth pairhes My 528818 on

stimyl ation” US Provi Si. [ ' | Neyeignnd4, 2002,
entit Oed,Blagrﬁsﬁ?‘rﬁﬁO% ({ugersl’ ‘?%“?@%%eﬁ?’?‘;“ g%@%ﬁ‘%&%ﬁéﬂ%@@a&i&@g& c nedi ca}I2L devi ce”
10 a US {Retstiel tlly cabsamallyi ingulowotenirenagement 06 AD ¢ wiben | asglied PG

stinmulation for treatin e, pat hol ogj es” U 3 | ] i filed

Noverber ORISR HEFEHS! ORI OF b QeSRt Sheror PR b RSN oo

into the GNPdimét Uﬁth@rg?e\ébﬁi ipvatioahedibgndsi fedaidquen destiibatinNoy exdnanle 14,

2002, entitled 15 "Stinmul ation f treating. ear. pa | ogj es” S

Provi si ond@xamaleeld) appihppcediagg/or F‘i’q% lﬁ'e%mgvnéﬁ ,tﬁez%%g,ang)ﬁf 1t relge &

" Stimy at i on,fQmidaf sl dRe QWY AsFIR @I sdelatitins @detentsprefentatien, G8or a US
a

Provi'si on Pat ent l'ication to Goss et al., filed ril 8, 2003,
other means for';?rgulaﬁng the SPG or for modulating permeability of ﬁl?e BBB.

Techniques described in the present patent application may be practiced in
combination with methods and apparatus described in one or more of the following patent
applications, which are assigned to the assignee of the present patent application and are

20 incorporated herein by reference:

e PCT Publication WO 01/85094, filed May 7, 2001, entitled, "Method and
apparatus for stimulating the sphenopalatine ganglion to modify properties
of the BBB and cerebral blood flow"

e US Provisional Patent Application 60/364,451, filed March 15, 2002,
25 entitled, "Applications of stimulating the sphenopalatine ganglion (SPG)"

e TUS Provisional Patent Application 60/368,657, filed March 28, 2002,
entitled, "SPG Stimulation"

e TUS Provisional Patent Application 60/376,048, filed April 25, 2002,
entitled, "Methods and apparatus for modifying properties of the BBB and
30 cerebral circulation by using the neuroexcitatory and/or neuroinhibitory

effects of odorants on nerves in the head”
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entitled, "Treating abnormal conditions of the m nd and body by 20

nodi fyi ng properties of the blood-brain barrier and cephalic blood flow a
PCT pat erwoappbissqti on to Shal ev, filed April 25, 2003, emrCirtiLesdo508' Vet hods
and apparatus for nodi fying properties of the BBB and cerebral circul ation
by using the neuroexcitatory and/or neuroinhibitory effects of odorants on
nerves in tme Ufeduovigienal t Patgrit] Applicapior $61388.831,b{iledefwisns4.sk¥92% ed in the art

that th L nvent | i t 1.1 : ] ] ticularl
Shown and des i R ud Sl oy Rl iferk S ARRLmRZF aREe, POC ot oY
shown and” desc?iB€d et ndbove.” pe” _
ot or es. deford baroHePaNBY o PEL et [CoLDIIE T A OTR “B000 P (2T one

t hereof that ahgtled)ODeliverinfeompb@idsas tthe Whinchy wodifving peaperties ofer sons
skilled in the art _upon reading the 30 foregoing description. For exanple,
el enerit s whi cHh&PEBaRS GFFehral %mglaaﬁ?e to be housed 94 WD 03/105658

PCT/ 1 LO3/ 00508 w thin one integral unit maﬁ/ for so appl.ications, be

di sposed i n*a pVSRipyisipnafPagmt YiprE¢atiopfiled . OSFWg?IaIr"I’%O%peﬁHﬂ »us for

communi Cat | on. GGeiAPEL: i MR R (87 BB o BROM infuiog? COUpl ed i n

wi rel ess fashion™my be, alternatively, coupled rn a wired fashion, and

apparatus 1Qr SOMOLEANLIOARRAURL! FRANERLAN 4000 @Feghoun Lo be

coupled in a wWire , alternatively, coupled in a wireless
f ashi on. 95 WOShulBivh sRRETAdd @3fr00ERBctr@ligvneiical depicefet hod for treating
Al zhei nmer' s di sease (AD), conprising: stinulating sphenopal ati ne ganglion
(SPOzg el at ad £ isS Utk Apdichji@ctfilby MNephpend4, 2002 edtitledcdBPGi gnal to the
SPG rel at ed tis,su?,,t e SPGrelated, tissue selected from an 5 SPG of the
subj ect and nef\BIFioBdPIeHing pvs Re0fOSE” whi ch are directly anatonical ly

connected to the_ SPG and configuri t stinmulatia 0 as..to cause an
i ncrease in cl@aFanckatet dPrhigptiong| glgeéld.q\i‘ﬁ’ﬁ Ft ug\t @Pga %@%‘F&m nervous
system (CNS) o5 figisBRIE S ant Sl MRty ahds @fto BR&NSUbj ect to a systenic
bl ood circul ation o}s the subject, so as to treat the AD. 10 2. A nethod for

treating Al zhej RRy ' icRRP Filedi 108K i Myl b neheRAENOpal at i ne
gangl i on (SPG)H@I g%ggh{%?ggﬁ%&é@pgcsubj glg:eta Ig%en%%gménﬂonb&an odorant to an
air passage of "StineiaidnjfectrsatingeargPBologlesit ed ti ssue sel ected from an SPG
of the subject and nerve fibers of the subject which are directly

o a US Provisional Patent Application, filed February 20, 2003, entitled,

"Stimulation for treating autoimmune-related disorders of the CNS"

e a US Provisional Patent Application to Gross et al., filed April 8, 2003,
entitled, "Treating abnormal conditions of the mind and body by

20 modifying properties of the blood-brain barrier and cephalic blood flow"

e a PCT patent application to Shalev, filed April 25, 2003, entitled,
"Methods and apparatus for modifying properties of the BBB and cerebral
circulation by using the neuroexcitatory and/or neuroinhibitory effects of

odorants on nerves in the head"

25 Tt will be appreciated by persons skilled in the art that the present invention is not
limited to what has been particularly shown and described hereinabove. Rather, the scope
of the present invention includes both combinations and subcombinations of the various
features described hereinabove, as well as variations and modifications thereof that are
not in the prior art, which would occur to persons skilled in the art upon reading the

30 foregoing description. For example, elements which are shown in a figure to be housed
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anatom cally connected to the SPG and 15 configuring the stinmulation so as
to cause an increase in clearance of an AD- related constituent of a
central rwoweuessesystem (CNS) of the subject, from a brai nPefi/ILéB05ESUb] ect
to a system c blood circulation of the subject, so as to treat the AD. 3. A
met hod for treating Al zheiner's disease (AD), conprising: stinulating

s phenopalvethimenegiategtal enit GHPCor seina eprlicatiopsulee Gproged iy lraliByofghyiingt ng 20

an electrical .si.gnal to the. SPG rel. ! , : j.ssue
selected‘Wﬁ%n?mﬁﬁﬁygﬁ@m%%mﬁﬁ%agﬁ%ﬁggﬁggﬁ%ﬂﬁgggég%gﬁgﬁggg?ﬁ%ﬁgggﬁ%?ict whi ch
are direaplby canpiddoini aowirtlyss fashivnentyelt, titerbdtvelSPQupteddn eovifdddashianganche

stinmulation so as to cause an Jjncrease in.clearance of ed
const | {ueHparEs It cORERaICanes ULV, SO P RSTG SE naen B P e bk

cer ebrsos piid fashich thhybe] alideSitiveR] cdupRd subivirelesd fastdors y st emi ¢ bl ood
circulation of the subject, so as to treat the .AD. 4. A nethod for
treating Al zheiner's disease (AD), conprising: stinulating sphenopal ati ne
ganglion (SPG -related tissue of a subject by presenting an odorant to an
air passage of the subject, the SPGrelated tissue selected 30 from an
SPG of the subject and nerve fibers of the subject which are directly
anatomcally connected to the SPG and 96 WO 03/ 105658 PCT/ | L03/ 00508
configuring the stinmulation so as to cause an increase in clearance of an
AD rel ated constituent of a central nervous system (CNS) of the subject,
fromcerebrospinal fluid (CSF) of the subject to a system c bl ood
circulation of the subject, so as to treat the AD. 5 5. The nethod
according to any one of clainms 1 or 3, wherein stinmulating the SPG rel ated
ti ssue conprises directly stimulating the SPG 6. The nethod according to
any one of clains 1-4, wherein the AD-related constituent includes an

i nfl ammatory-rel ated constituent, and wherein configuring the stimulation
conprises configuring the stinmulation so as to cause the increase in the
10 clearance of the inflammtory-related constituent. 7. The net hod
according to any one of clains 1-4, wherein the AD-related constituent

i ncludes tau protein, and wherein configuring the stinmulation conprises
configuring the stinmulation so as to cause the increase in the clearance of
the tau protein. 8. The nethod according to any one of clainms 1-4, wherein
the AD-rel ated
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15 constituent includes PS1, and wherein configuring the stinulation
conprises configuring the stinulation so as to cause the increase in the
cl earancewofostibmss$S 1. 9. The net hod accordi ng to any onePefi/icéaions 1- 4,
wherein the AD-related constituent includes PS2, and wherein configuring
the stinmulation conprises configuring the stinulation so as to cause the
increase in the clearance of the PSRAIMP 10. The net hod according to any
one of clains 1-4, wherein the AD-related constituent includes a DNA
fragment,, and ,wh ' [ | X [ ' eenprises configuring

t he stindratiéﬁngégggrﬁggﬁggg%m%ﬂgﬁ?ﬁ?%%éggbgﬁh?ﬁgﬁglearance of the DNA
fragment. 11. stihelatisg sphenapatting pangliom (S063)-relaisd dissug| ofiansibiectdy apBIgG n t he
AD-rel ated  25.constituent . pcl S,: t: o @n regj

cont i gur (G ERISERRH G b Ca G, Lk Y hEIRR @GR o ) s 1o
cause st h&panef e@s eubjéct tdnd ferea fiders eofothe tshigjectRMAich rag mmwctly amtorThalyiret hod
according to any one_aof clains 1-4, wherein the AD-related constituent
incIudes‘@m@VFG%PﬁﬁﬁPgﬁan%herein configuring the stimulation conprises 30
configuring tRg, bl k@RuBRoRSo b tEMHE dnhideremeriaderinte bhen cARar ance of
the cytokine. 13.” The nethod according tgo _any_one of clainms 1-4, wherein
the AD r aflated dongimepoDa casmb sgvesTyen 3093 08 thesyhstt figRd PRI REs a
marker of  peung Q%&st&ﬁ\l@noibo i dRRRr Ald sAPjec2fhsWh Gefite £DNfiguring the
stlnulatlon]conpr ses configuring the stinulation so as to cause the
increase in the clearance of the marker. 14. The pethod according to any
one dfo clZi ms A mgthodifientesating plzhgimerefispase (AL, eOMYISIi&ent 'i ncl udes a nar ker
of an infla Ory . .oro i ' i f 3t kBt ben

conpri ses chrIf% %%ﬁ%lﬁﬁ %ﬁ%ﬁ?@ta?%giz %%ﬁéﬂ;o@ggﬁ%&%%gﬁ?ﬁ% i_nclgﬂgase 5ian t he

cl ear ancepredentifie ammibment tolfn aif ipessagset dibthe svbjoetd hegSRGrreleipd Gpe seleetPdi ns 1- 4,
wherein the AD-r te constituent in e Oxh 1. SUDSHE: , and
wher ei n cB §r g{ﬁg ?ﬁéhes ts{&?’fﬁ‘it a?q%orﬁewig{b%gsn%trﬁ ﬁgggﬂ@gﬁf f%%}ﬂ %8 (}thﬂegﬁﬁ

sti mul at i gatcflcAl dofnetadse tHel8PG; aet ease in the clearance of the neurotoxic
substance. 16. The nethod according to any one of clainsa1é¢ﬁ£$hg ein the
AD-related cofPBfEEngnthe; SHEPRATOR ] It8i°8u%r%ﬁ Frass, SIS H 2onbr guri ng

the sti mulpkiORne@IBio?@enGAMEHIW &R (TNStIMM albjeen fom abraimotase t he
increase In the clearance of the anyloid 15 protein
subject to a systemic blood circulation of the subject, so as to freat the AD.

3. A method for treating Alzheimer's disease (AD), comprising:
stimulating sphenopalatine ganglion (SPG)-related tissue of a subject by applying
20 an electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an
SPG of the subject and nerve fibers of the subject which are directly anatomically
connected to the SPG; and
configuring the stimulation so as to cause an increase in clearance of an AD-
related constituent of a central nervous system (CNS) of the subject, from cerebrospinal

25  fluid (CSF) of the subject to a systemic blood circulation of the subject, so as to treat the
AD.

4. A method for treating Alzheimer's disease (AD), comprising:
stimulating sphenopalatine ganglion (SPG)-related tissue of a subject by
presenting an odorant to an air passage of the subject, the SPG-related tissue selected
30 from: an SPG of the subject and nerve fibers of the subject which are directly

anatomically connected to the SPG; and
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17. The method according to claim 16, wherein the anyloid proteinis
selected from the list consisting of: wild anyloid protein and nutated
anyl oi d pwotoaitegeseand wherein configuring the stimnul ati onPCOAPOII®EES
configuring the stinulation so as to cause the increase in the clearance
of the selected anyloid protein. 20 18. The nmethod .according_ to ¢l ai m 16,
wher ei n the angyifisutngtlest stimulptionses ag toe@RUSE GPningrpase | Sleapgess PE 7 P of :
fragment ed_apyl oi. ' I i t&i hidal

cont i gur THECR KRRt FEE b ALELAR, AR oPliR bl 208 ARBIANMAL | as to
cause t hdlid (CIRa$ ¢hel sabjebtetocl sgsteraivdoa citchlatigrbBibe stbjeatysodis do peadtld n. 19, A
nmet hod for_treating Al zheiner's di sease (AD), conprising: 25 supplying a
phar macedt?cal agent to a system c blood circulation of a subject;

stinul ating sphenopal ati ne. gangl.i on PG) - r.el at L bj ect by
appl yiPng Jan el'@&} acg?raﬂlg'ﬁo %y?lhee&%ﬁ‘})n elloar? é%ﬁi‘fs lltegl:%léﬁﬂﬁlétt%gg(?el at ed
tissue seabpflelsucicbMBtised @ireRIp sefnutakigg figl§Pect and nerve fibers of the

subj ect which are directly anatomcally connected to the SPG and 30

confi gurigdg t M@eStnedl 2ddeOidinE0 tAany Conauf elaims | e, edseid thepAd¥agaedl t he
phar maceuti cal agent fromthe systenmic blood circ Iaﬁion into a central
nervous sipastitpsnt (mplmles g iflamaigigritalated; gonglivegt, (apg JYNTHR CRBIEUGES

03/ 105658 0 5&}9@ i HACEPhditd BabR Gk dhdreskd,inwher ei n
stinmul at ?sﬁlgﬁﬁ?ghsc’é’! re%gtc%%%tu?%égﬁleé@g%ﬂnpri ses directly stinmulating the SPG
21. A Gretdenarfco pf the daflamvoptatyztlatedreonsitugitsease (AD), conprising: supplying a
pharmaceutical agent to a system c blood circulation of a subject; 5

stimul atifhg sphenoptiodt peverdipende 2o esPef -dlamat b4, tThesie thy Alfeelalgdj ect by
presentin n odorant to a ; S . 0 . j LGl g gl at ed
tissue se‘%)élg‘?ntgﬁlq ?%Erlr?s ga}\l E‘Ig%ﬁ%f%ahgﬁgfg%j Ee%nttﬁ%grﬁ%‘ Eﬂéere\glﬁem]fﬂihg%r gg) rg?ﬁst%%\e

subj ect Wn€iguigethel btirmaibtion soas &t ausctht ingreasmindlot deprange pfide BRE@EToteind
configuring the stinmulation so as to cause an increase in passage of the
10 phar mageut i Tiad negeidt aécooding he mysommiof déimedl-di rwherein ity Atreatgdcent r al
nervous system (.CNS) of,.th ubj.ect ..so as to. tr . AD. .IThe net hod
accort ngCISHYERf lﬁﬂ‘é‘}eﬁ% S %H%r?ghef 0 pifigpring ihe s @aﬁ%%g%@%é}?tcﬂéggm{g

phar maceufy. GahuRESN o KATRMIsS &S iR@tsointhetlemgndehé tpiRSimaceut i cal agent to
the systemc blood circulation using a technique selected fromthe |i st
consi sting, of . TREmdMG addor@slrithi &fyr ahd O, clhifdsr &venoheseiadit nABtrelateiion,

intra-arterial adm nistration, intraperitoneal,. ) ) .
constituent includes PS2, and wherein configuring the stimulation comprises configuring

the stimulation so as to cause the increase in the clearance of the PS2.

20 10. The method according to any one of claims 1-4, wherein the AD-related
constituent includes a DNA fragment, and wherein configuring the stimulation comprises
configuring the stimulation so as to cause the increase in the clearance of the DNA

fragment.

11. The method according to any one of claims 1-4, wherein the AD-related
25  constituent includes an RNA fragment, and wherein configuring the stimulation
comprises configuring the stimulation so as to cause the increase in the clearance of the

RNA fragment.

12.  The method according to any one of claims 1-4, wherein the AD-related
constituent includes a cytokine, and wherein configuring the stimulation comprises
30 configuring the stimulation so as to cause the increase in the clearance of the cytokine.

13. The method according to any one of claims 1-4, wherein the AD-related
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adm ni stration, subcutaneous adm nistration, and intranuscul ar

adm nistration. 23. The nethod according to any one of clains 19 or 21,
wher ei n tWe ophessssceuti cal agent includes a gl utanate re®eptine3/@msagoni st ,
and wherein configuring the stinulation conprises configuring the
stinulation so as to cause the increase in the p_assage of .the _ 2Q gl utamate
recept or cangtitigohinsudepamarkigrofmetrnpal dratorrHeB eradionApd S st cfighHae 19 or

21, wher gj a Leal o teel : NVRA LmeRhRin RhoCker ,
and whor R LR L o e e

sti mul at ictsaramoe afsth¢ madause t he increase in the passage of the NVDA
receptor blocker. 25 25. The nethod according to any one of clainms 19 or
21, wher didn t Mhe phiathodcasbidingl to agenanei nf clrdes bt agersin My iAyrdated

i nhibitory effect on derivati of ~(3-anvl Qi r ANel] or

pr ot ei’n, ‘%’HWW& Yileg Brp ffr‘?c%ﬂaél ]tnﬁémsntafpr{?ﬁ&gtg ?%hgggo‘?’rpﬂ%%ﬁéceygg% n |5ﬁﬁ§i ng the
sti mul at i BiR$iod Sconprisé Senfigheng fier etamdation sdes passegethefintrbmse dgethe . 26.
The net hod according to any one of clains 19 or 21, wherein the

phar maceudi¢aEace othe BB | ncl udes a chol i nesterase inhibitor, and wherein

configuring the stinulation, conprises confi.guring the.stjnul.ation.so as to
cause t held ncrigsefhiodt preoyslings iy 0yt °rteh8? W iL’gst"é’re?%ré 41%{*‘@??18?(.1 99 WO

03/ 105658, RGTihdk GRLIBR08 nedbtox TN ubIRLAO dnd Gelk&th @nfigiraBythe nemafatiohai ms 19
or 21, whereln the pharnmaceutical agent includes a stimulant of trﬂgrve

r egerfel at ¢oprprisenepnfisering the ctimelation snas tneuss thamasase ! the sirgraneeel

configuri I tion so as to cause the increase in the passage of
the sti nﬁ 5‘%{;58‘:%&%%%%% met hod according to any one of clains 19 or 21,
wherein thie Phﬁ{e”%e%ﬁ%ll g@clordiﬁbg?@j[aﬂxn&lléj%?_sclﬁn@e'i-\ﬁf,e Wt Nhé agbQelateand
wher ei n corifi guring e stimHation conprises configuring the stinulation
so as to cawsweithaclidesraanied protéihecandavieage coffiguhiag thersfigudptioMcAmprissst or . 29.
The net hod cordi,ng.to.any one .of cl| aj , i d

phar mceuf?n?CWnn%g“ea lé‘?ﬂlaé%}oﬁcsf)ua a2 cgusggkrlr%%ﬁ:#% Sé)anaﬁ‘jesctl%%tb gg{e;h?n DA%t i on of
nerve;gr opdokeih.act or, and wherein configuring the stinulation conprises
configuring the stinulation so as to cause the increase in the passage of
t he conpound. Bk mEhed meddadit acelaintiagrlicoeinny anylodfpratbiaiisseld@edfroRl,

wherei n the pharmaceutical, . agent includes m.,crogl.ial .activation.
nodul at or ,theali%a W@&P%&’Hfﬁ@%ﬁ?‘ﬁié’@tﬁ@ %‘girﬁﬁf‘tﬁfiiaﬂfﬁ%qgmégﬂp?‘}dg‘g etem

fﬁnf I guri pehAdEnS thdTWhiRhlaBsh 86mpissel QofRtERgIthE stiftlEas 8o iR bhaupadrage of
e

increase in the clearance of the selected amyloid protein.

20 18.  The method according to claim 16, wherein the amyloid protein is selected from
the list consisting of: fragmented amyloid protein and whole amyloid protein, and wherein
configuring the stimulation comprises configuring the stimulation so as to cause the

increase in the clearance of the selected amyloid protein.

19. A method for treating Alzheimer's disease (AD), comprising:

25 supplying a pharmaceutical agent to a systemic blood circulation of a subject;

stimulating sphenopalatine ganglion (SPG)-related tissue of the subject by

applying an electrical signal to the SPG-related tissue, the SPG-related tissue selected
from; an SPG of the subject and nerve fibers of the subject which are directly
anatomically connected to the SPG; and ’

30 configuring the stimulation so as to cause an increase in passage of the
pharmaceutical agent from the systemic blood circulation into a central nervous system

(CNS) of the subject, so as to treat the AD.
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m croglial activation nodulator. 31. The method according to any one of
clains 19 or 21, wherein the pharmaceutical agent includes an anti oxi dant,
and wher ewp osaofesgyuri ng the stimul ati on conprises confi geCrAgoydesos
stinmulation so as to cause the increase in the passage of the antioxidant.
20 32. The met hod according to any one of clains 19. or _21, wherein the

phar maceRs calTheagethed perordiamto slafp o whereinsnpHaRg the SEGHelES B he

stimul ati - SMdgd ;. the stinulation so as to cause the

i ncrease (i%%lpﬁ%%%fggﬁsggﬁgf nghe %rmne. 33. The nethod according to any one
of claims 19 or 21, wherein the pharmaceutical agent includes an inhibitor
of prot eid.t yrosicthod fordepting Alzheimeahdissipet AP CBPiSNuri ng the 25

stinul ation cofpgi; LAHELINGerdt A STsteiME Blob@BirPatiBs of Rsitféise t he

i ncrease in t%@ﬁlﬁggﬁéﬁk%ﬁe%ﬁ%‘ﬁi (g?t§§()sr. 34. Thé_ met hgd gcco_r ding to any
one ofs cl ai ms stighudating 1 spheimprleline tdaaglipma(SRGewstatedaltissuggehtths wabigeteya medi um
chain triglyceride, .and erein_ configyring. S | hses
confi guri ﬁéleflﬁ]ég &y odpre tt?l(\){q)?{l o) pgs‘ssa%eoogglﬁs%g e%tg?tllen%%(ggéslgtgé %Q%uﬁgsg%g%g age of
the 30 neemunmCRRGNoL rheybyget | ahd. nd5e fThees wEtthe dubjectomilichgareodizetilyone of
claims 19 or 21, wher EieH t&géggar ceutical 100 WO 03/105658

PCT/ | L03/ Bitasacallyfioppecied 9 aaﬁne t herapy agent, and wherein
configuring thgngbidiy M GRmERATY 156€8s 16 OftubdWhi Merehdee it tpasiagatdfomeso as to
cause the increase in the passage of the gene therapy gent. 36. The

met hokP acelaraperytiead ageny Tome thersystpmicniglogd cisqulatipn A< enfal HEVER SYiEReut i cal

5 agent i{)tﬁlr%do?%easugj%'cﬁéﬁ’z{s%ﬂeit@ﬁgﬁﬂor1 and wherein configuring the

stinul ation conprises 'configuring the stinulation so as to cause the

i ncrease b t g &i0( 32004l OF Sainksn 19 B LOT whdin TpB1yimRL hed
accordi ngb?’o g%/&gﬁgﬁgfacg%gﬁlgsolaé or 21, \?\}nesr ein th’ewphalrnrr%t{%ggltﬂﬁtﬁ:a_l agent

i ncl udes pimrmackogesl agentpompsias, adsninistatieg terphotmckgice] argnt toeths sysiemist i on
conprises,, 10 confi.quring th t.i nmul_at i t -t hecipncregse in

t he passaB]émgfCIf%Langlﬁd]tl)sg%n3u%0&69%3§%¢t9££0%rﬁ§e n%% ﬁcggscigac org%i g 0?% any one
of cl @k s adiBin@irafidn, Wheresons idmeinjhatiomdetdt-artaial adgistration | ntgwritoneal
anti-infl apmat or

agent, and erein confiquring, the sti | ation conprises
confi guri ﬁ@f_mcnﬁgaé‘fff’ cHEpess & ’é‘éStrﬁgo% éﬁ‘i@%‘?w&wl%m ?‘grﬂlggtrfqﬁonf he passagg of
wher ein 1AS andhe PRIIOH SHATEBR ipineioh fitols g 21 Whetet! B phiufaodlefhi®®

agent includes a glutamate receptor antagonist, and wherein configuring the stimulation

comprises configuring the stimulation so as to cause the increase in the passage of the

20  glutamate receptor antagonist.

24.  The method according to any one of claims 19 or 21, wherein the pharmaceutical
agent includes an NMDA receptor blocker, and wherein configuring the stimulation
comprises configuring the stimulation so as to cause the increase in the passage of the
NMDA receptor blocker.

25 25.  The method according to any one of claims 19 or 21, wherein the pharmaceutical
agent includes an agent having an inhibitory effect on derivation of B-amyloid from
amyloid precursor protein, and wherein configuring the stimulation comprises configuring

the stimulation so as to cause the increase in the passage of the agent.

26. The method according to any one of claims 19 or 21, wherein the pharmaceutical
30 agent includes a cholinesterase inhibitor, and wherein configuring the stimulation
comprises configuring the stimulation so as to cause the increase in the passage of the

cholinesterase inhibitor.
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non-steroi dal anti-inflanmatory drug (NSAI D), and wherein configuring the
stinulation conprises configuring the stinulation so as to cause the

i ncrease Wp isheseplassage of the NSAID. 20 40. The met hod &CTALeb/0§st 0 any
one of clainms 19 or 21 wherei n the pharnaceuti cal agent is selected from
the list consistin an. AD vacci ne nt. of. AD vacci ne, and a
derivati - of T8 Wa?@%‘?rﬁ’@g QAR %?%I%mégﬁgf gﬁr"i’}t?éelt RPETRRTFRE R B

conpri Sesa}g%ﬁﬁélﬂ&gs a@gmtuﬁ‘ﬁt St ddi REdRASH MY viRrebRsHGighig: hBeHiaakgod N t he
passage o sel ected pharnaceutical agent. 25 41. The nethod accordi ng
t o cl ai mod@ypriséseconifiguringethe stimplation poas tmeBSe F@a‘m@@f@ Ap the pessagged the

anti-i an rrq? ory drug, and wherein configuring the stinulation conprises
configurin € stinmulation so as to cause the increase in the passage of
the sel ec i dr ug.

42. Tﬁ‘Je n%égte odﬁ‘ 5%8%?43 é&br%ﬁlg t?%ﬂ?ﬁé prglrs (rellgr?}tB Ee se?lgcﬁﬁﬁwqﬁeﬁng%ﬁeuti cal
agent  30agentcintidéss eamﬂrvdogtdwésfaa’@m ansltwlar@pemﬁeunng)thgtsemnlatlhlapomsnses

h f . AD,
Cont | gur | FECEWEEP AP ART oD Beats g i fespd SFhAR RO C0S

t he sel ectae@dr.phar maceuti cal agent i ncluding the anti bodies. 101 WO

03/ 105658 PCT/1L03/00508 43. The nethod according to claim42, wherein the
sel ected phar MRGEMbth6@hcca@RH to ain oh¢deslaiant 1909 dil pehagiaiths phap@ecentitai d, and
wherein configuring the stjmul a, n co I.ses confl sti.mul ati on
so ast® o egentiBclufes 3 %’&Pé‘é%deth'f“r?“ tﬁé’%‘gﬁg’ﬁﬁmb?fnfﬂ’g g Bé"t‘cé% “E&h‘ﬁlteﬁ%tgeutl cal
agent inc ' fidufife digr ipthltich s ad4o chtir fiet hod
accordi ng&%}%?gﬁllgn% %%4%%%?%?0?1?%? ggﬂ egzl:l?e% pharmaceuti cal agent includes
ant i bodi emcmgmlnﬂtettaéaagwﬂbeﬁqmp%lﬁé wherein configuring the stimulation
conprises configuring the stinulation so as to cause the increase_ in the
passage 080t heTlmtneﬂ;\ngCCOphm 1PerE P0F @ﬁplaﬁ@elr?toﬁzdc}"’b@l'ﬂ‘i’gth? ReATACSUEER)| es

agai nst the,fa g U ALOL BhdRoc1iP anQL‘t?o %&%gopﬁﬁ@%ﬂ&&g chi¥i F%ezsjﬂmum{%he' n
suppl yi ng fhe ar maceu?% a‘i1 ent rises admmnisterin

phar nmeubmﬁphseagemﬁguﬁng thmdtmtldattomrsow tbhzaumtb? ewteasel gl ﬂl@’h?@SSﬁﬁft pbthe
according to cl in adm nistering the pharmaceutical agent for

i nhal at i oW‘Tf?glfaﬁédévﬁﬁ?neIB?&t}%%rl ses adninistering the pharmaceutical agent

m xed vvlth the 0 t hod f.0 g zhe se (AD),
conpri si ng!- 15 ‘tf“ﬁ’z‘f’éta?cr?édl%t‘l’eﬂ‘é’poé‘?é’tf {? Q&%Iillc)nw'ﬁlb 'Jhm?’&frﬁ]t dﬁftgiassue of
the subj eg enl@ymclﬂﬂéy Wh NGtixideite ahd | WhRreis i gindilurting ttltbesﬁiBGatled atoagpritésssue,

the SPGrelated tissue sel ected
configuring the stimulation so as to cause the increase in the passage of the antioxidant.

L
g

20 32. The method according to any one of claims 19 or 21, wherein the pharmaceutical
agent includes a hormone, and wherein configuring the stimulation comprises configuring

the stimulation so as to cause the increase in the passage of the hormone.

33.  The method according to any one of claims 19 or 21, wherein the pharmaceutical
agent includes an inhibitor of protein tyrosine phosphatases, and wherein configuring the
25  stimulation comprises configuring the stimulation so as to cause the increase in the

passage of the inhibitor.

34.  The method according to any one of claims 19 or 21, wherein the pharmaceutical
agent includes a medium chain triglyceride, and wherein configuring the stimulation
comprises configuring the stimulation so as to cause the increase in the passage of the

30  medium chain triglyceride.

35.  The method according to any one of claims 19 or 21, wherein the pharmaceutical
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from an SPG of the subject and nerve fibers of the subject which are

directly anatomcally connected to the SPG and configuring the

stinul at iwo 03003S8t 0 cause an increase in cerebral blood PCEILOZADSECBF) of

the subject, so as to treat the AD. 48. The nethod according to claim47,

wherein stimyl.ati the SPG-rel ated tissue comprises directly stinulating

t he SPG ngaRAgcrlr%({% SFFor e%:i rpé’aalgfrﬁga“/ﬂt \?ﬁ%r?ﬂ?}eclp " |n§<sa[§%seﬁml}llfﬂo,n %og?ﬂﬁlls?ssi ng:

st i mul at i rgnSpitiap dpedtanilatnganglte causé SeGurereast af td phissgusl thé gédeahaupj ect by

25 presenting an odorant to an air passage of the subject, the SPGrel ated

tissue selag?ﬁed from an SPG of the subject and nerve fibers of the

subj ect i ch e di.rectly . anatom cal .conpecfed to.the SPG and

confi gur}l\ﬁ'&'th Emem?sm%ﬂm%oa@/w é:{fé S 3 0F Ak B the RhamaasFiicab) ood

now ( EBF)aget ihdHedes WiP-86¢1oidSiBhiBRord @nd wBakint BfiMAng3Be Snullfich ERIHRE

according to_any one of clains 47 or 49, wherern configuring the

sti mul at i GANEBHHL tAestimyaliqngiy a9 eaee Beiipgipase i thespassege 16 theabremylgil

i mprovenefhib#rda 102 WO 03/ 105658 PCT/1L03/ 00508 netabolic state of a

central nervous system (CNS) of the subject. 51. A nethod for diagnosing

Al zhei mer ' di LS} Qo P j | glion

(SPG - ol aded tregnuclbeorSAERS b ¥ o1 bt 20 HRRER BRI AEAANT | P

SPG r el at edentiisdudes an bedoga@us praitinchntlivedstein swmifigutimgithe sdmulaton cdn@BRE of t he

subj ect, a ve fihers of the subject which.are directly anatom cally

connedPeq CATEEE S MR Rp s 8 RS The MR 1 MRl o BB o

i ncrease ipotaiml ecul ar passage between a central nervous system (CNS) of

t he subj ect and anot her body conpartnment of the subject, so as to

I/ﬁCi litatessa ldimglft&ﬂioﬁl astortiing talf\a;y %& &2laith @9 aenhwmeaagmecﬁmlgndceutcdaa: m 51,
erein stinulatj the SPGrelated tissue conprises direct stimul ating

t he SPG @@?nthﬁféE%oan fagH-R SRR e agAh 24 Wé‘?relé‘ Eﬁ“g-’g‘é"s“ég (ﬂ}inf,\{mE]B"r’r%’ri si ng:

sti mul at i ngmpERANRRAEI:Ee §@RAFkiSN sd BPR cdusd MeqHcrbiss sa%eof)asgaéé upiget by

presenting an odorant to an air passage of the subject, the SPGrel ated

ti ssudSseladtidpmmaoRageRt. an SPG of the subject and nerve fibers of the

subj ect which are directly anatom cally connected to the SPG and

confi guri iy- t hdhs gl aceading & ¢laim 3, vvharsin the anthindlemsmtdry agent welydesra passage

non-steroidal anti-inflammatory drug (NSAID), and wherein configuring the stimulation

comprises configuring the stimulation so as to cause the increase in the passage of the
NSAID.

20 40.  The method according to any one of claims 19 or 21, wherein the pharmaceutical
agent is selected from the list consisting of; an AD vaccine, a component of an AD
vaccine, and a derivative of an AD vaccine, and wherein configuring the stimulation
comprises configuring the stimulation so as to cause the increase in the passage of the

selected pharmaceutical agent.

25 41.  The method according to claim 40, wherein the selected pharmaceutical agent
includes an anti-inflammatory drug, and wherein configuring the stimulation comprises
configuring the stimulation so as to cause the increase in the passage of the selected

pharmaceutical agent including the anti-inflammatory drug.

42.  The method according to claim 40, wherein the selected pharmaceutical agent
30 includes antibodies against a specific protein that is characteristic of AD, and wherein
configuring the stimulation comprises configuring the stimulation so as to cause the

increase in the passage of the selected pharmaceutical agent including the antibodies.
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between a central nervous system (CNS) of the subject and another body
conpartnent of the subject, so as to facilitate a diagnosis of the AD. 20
54. The mwOhoedozassordi ng to any one of clains 51 or 53, amdTADRNOSES Ng
measuring a constituent of the other body conpartment. 55. The net hod
according to any one of clainms 51 or 53, wherein the, of her bady

conpar t mefi- i nEpmethod acpatiEg;fe ‘B"!“Hbﬂllc‘i"??f‘i}Pé]E“? éﬂe“é‘fd P%méiﬁb‘fl%t%g_e‘&nd .
wher ei n - GORfOMEbBGed AiRidt pAHLRE, AR FABRM R8BeE R thOhi8Hdn@nplisesul ati on
so as to cause the 257 ncreasé in nolecular passage between the CNS and

t he syst empnfigotingthecstingulptian smas 86 caupp dharictease et rmabyage ©b thmgeletrd of
clains 51 . | . C 'g%qgi i ncl udes plasna of the
subj ect, gﬁ%m\?\%él?é\%?%é%%%c?%ﬁqhg%q?gg%??%ﬁﬁg@?gna co(rifpri ses configuring the
stimulati SO t e i ne e} 0. AsSA88chE, en the
CNS an% t%g' pl g@%ﬁl.eﬂ’gga%gsrdlﬁgetorréel%hﬁ?’a‘g%%?lgﬁ hg%%&%dng onegég'lpc%l gﬁ\éﬁts 51 or
53, wher eiimchidegamibhdics fgmihst tac prgeing axe ivthetenc tanfigeringthe stirofilatidnecomplojsesct , and

wherein configuri the stimulation 1 WO 03/105658 PCT/ I.LO3/ Q0

conpr | ses CHUHGE T GHEHBIEY K 40 PRI 3B PO Eh TSP EHE R PosRe

nol ecul ar ppaamAGEical AgieRMdREhENTbRERs hinssHE i pr&@in. The nmet hod accor di ng
to any one of clainms 51 or 53, wherein the other body conpartnent is
ascites of45! he The! kiefol, acasidinghi6 IcRiih TIQRHe@UT bupglyidpeths tohafmaatitiRnl H@APTr i Ses
5 configuring the stinmulation so as,ti) cause. the .increase.in nolecular
passag@ bEPREENFS plBinistate dhsiphappacsutiqal agent foyinhalation hohe s¥ecti agnosi ng

Al zhei mer' s di sease (AD), conprising: stinulating. sphenopal ati ne ganglion

(SPQ) -rel dbed tThe sipdiass agpording & elapy “Rppihyieiy admimisiyrig: hp CRAETRICHHER. to the
SPG-1 el at gderdti 35 WhalaliB® byRife [sibRLUChntdrRsY 8dtlstehg And HAMmaBEticdi0ageRG Of the
subj ect and nerve fibers of the subject which are directly anatomcally
connect ed niged wih ®PGdorantd configuring the stinulation so as to cause an

i ncrease in nol ecul ar passage between cerebrospinal fluid (CSF) of the
subj ect ang anqt i mbRGisUR @%H, s@s- to facilitate a

di agnosi srhgf t%eﬁ%\%g(p%gﬁgéﬁ’%fﬂé rlrrélt%o_oll acc(orA’l °r?§‘fbt“8 gl aim59, wherein
stinmultati ng t hetiBH@ing|spheadpalatisu ganglionp(SPéogeldicd elsshy oft theubusli¢atigbt he SPG

61. A nethod, for di,agnosin zhei ' i e .15 :
stinmulati naé’pl%’]ﬁ%earrl’o%% At ne 6@@9&% oﬁ’?ﬁ%& ’r?lgﬁﬁgft tgé%?pégeﬁagégépésgé E%B?teedct by

from: an SPG of the subject and nerve fibers of the subject which are directly

anatomically connected to the SPG; and
configuring the stimulation so as to cause an increase in cerebral blood flow

20  (CBF) of the subject, so as to treat the AD.

48.  The method according to claim 47, wherein stimulating the SPG-related tissue
comprises directly stimulating the SPG.

49. A method for treating Alzheimer's disease (AD), comprising:
stimulating sphenopalatine ganglion (SPG)-related tissue of the subject by
25  presenting an odorant to an air passage of the subject, the SPG-related tissue selected
from: an SPG of the subject and nerve fibers of the subject which are directly
anatomically connected to the SPG; and
configuring the stimulation so as to cause an increase in cerebral blood flow

(CBF) of the subject, so as to treat the AD.

30 50. The method according to any one of claims 47 or 49, wherein configuring the

stimulation comprises configuring the stimulation so as to cause an improvement in a

102



presenting an odorant to an air passage of the subject, the SPGrel ated
tissue selected 20 from an SPG of the subject and nerve fibers of the
subj ect vWpDwob/1ex688 di rectly anatomi cally connected to thePSPE.030808
configuring the stinulation so as to cause an increase in nolecul ar passage
bet ween cereprospinal fluid (CSF) of the subject. and another body fluid of
t he subj eE’Ffag%lt?s %%Oé%ceﬁlgélir}eﬁoé}ﬁ ysteny(CAGN 98 he subicgthe AD. 25 62. The met hod
according to any one of clainms 59 or 61, and conprising neasuring a

constit uept. of Anfpehodtibediagoding Alitietners diseakB eADR b@gridgsgor ding to claim 62,
and conprising correlatjing an abnormal concentration of the constituent to

a pat hol ogy ofStiylating sphepepaiatineosanghied SBOEelated Hestp g 8 subigw &y applyiphe

constituepy elestrie! e oG ated 30sudr AEBIRASISE ife QblectBd ROHRE GhN. A
hor mone, an anti body,, an electrolyte, a neuropeptide, an an enzyme, and

wher ei 7 neBOwifi thy sulbisct end metvgelibers ofrha subdectredyelr iaregdir¢rdly swhiootieadly 104 WO
03/ 105658 8,..sconstituent. 65. The nmethod according to claim
62, Merefﬁnggtée&tgﬁéée)gﬁg’oﬁlg fluid is selected from the |list consisting of.
whol e bl ood, pioaSgerings dreustimaniibraseiab s, cansed amtiecredsn inemslstulirgpdskege

constituepnt conprises sanpli t elected fluid. 5 66, The t ho

Cocor di ngDTBEE) Bramrabner s suftin (ESSD R i S’ el Sionie Bty Comprmeat

ext ract i nehetstitsjedd) doek tdodiitdé idghdsRof tiesgpe of the subject. 67. The net hod
according to claim62, wherein nmeasuring the constituent conprises

measuy j. ng plurality .of cqonstituents. 68. .The .hod a rding to claim
7 bl S fror i Lo el AR oo o SIS SRR T e RIF RSt he

i nt err el atémpisbedivean seanesnd hasPgns of the constituents. 69. A nmethod for
di agnosi ng Al zhei nmer's di sease (AD), conprising: stinmulating sphenopal ati ne

ganglion PG -related tissue of .a.supject pplyi.ng an electrical
si gnal togfhe ‘%Igﬁﬂ?‘@lfgf @ag&%%ﬂ?hetfﬁ%géﬁ@srﬂmﬁéanﬁg #e selected from an
SPG of the subjt@ailatapd sﬁ%&@liﬁrﬁerg%%nt BPOUBRAt Mk CBr & Subicbedl! ¥

anatomcally 15 connected to_the S and configuring the stinmulafion so
as to cauSESAfiDE 38 rulgEdt fhansireRassage opdesaicct, fhe wBerfclateddispussysiested f | ui d

CSF f . SUD t i i , - il t
(CSF) 187 38 Stbkpet ofNfe Aubjess ?'ﬁfldoaﬁgrg%(t:(ﬂ;?egé‘@f%fs s j%p@%vgg@ &%ggié%d#&a e a

di agnosi s of the AD. 70. The ne Iing to clarm
sti nul at i Aepterpicalsr@npedicdte thet SR wad

configuring the stimulation so as to cause an increase in molecular passage

between a central nervous system (CNS) of the subject and another body compartment of
the subject, so as to facilitate a diagnosis of the AD.

20 54.  The method according to any one of claims 51 or 53, and comprising measuring a

constituent of the other body compartment.

55.  The method according to any one of claims 51 or 53, wherein the other body
compartment includes a systemic blood circulation of the subject, and wherein
configuring the stimulation comprises configuring the stimulation so as to cause the

25  increase in molecular passage between the CNS and the systemic blood circulation.

56.  The method according to any one of claims 51 or 53, wherein the other body
compartment includes plasma of the subject, and wherein configuring the stimulation
comprises configuring the stimulation so as to cause the increase in molecular passage
between the CNS and the plasma.

30 57. The method according to any one of claims 51 or 53, wherein the other body

compartment includes serum of the subject, and wherein configuring the stimulation
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20 conprises directly stinulating the SPG 71. A nethod for diagnosing

Al zhei mer' s di sease (AD), conprising: stinulating sphenopal ati ne gangli on
(SPG) - r el @Dad/1036865ue of a subject by presenting an odor aRCTIHDO3Z05Gs r
passage of the subject, the SPGrelated tissue selected from an SPG of

t he subject and nerve fibers of the subject which are directly 25

anat omi calomprisesnvafigwipg the sHauktiop s A% (G 6T Jif IRGAEHE ERIPHAT PBFBE so as to
cause an libeﬂ%eﬁ@l?eecﬁaﬂ@{h@%wuﬂ{ passage between cerebrospinal fluid (CSF)
of the subject and a tissue of the subject, so as to facilitate a

di agnosi ss0f  the AN d Fecoldife B LAPInAGE BEGHNS bP 581¥WhaeR @k otlefibBBy 69 or

71, and conpri'sing neasuring a 0 constituent of the tissue. 105

03/ 10565 8cor@Httink(34 @YB1©ES0f the subijkes, and tvHstrimeedigtiing thestiglitigg FINPESY
conprisin orrelatin a 4 i t to a
pat hol Doy BFeRisE 5 A AlaERE B! Mo RERRAD Ailelyy ACaEPAR L B0

consti t uegNSiasd gelagdteed fromthe group consisting of: a protein, a

hor nrone, an anti body, an electrolyte, a neuropeptide, and 5 an enzyne, and

wherein surjng..t constituent conprd i ng. i.he sel ected

consti tuent. 7‘%?%?Wg%ﬂte‘g?%’&mﬁ%&zrhaﬁnﬁgp%gac?g@nﬁ?%bﬁﬁn ‘ein neasuring the
constituent caosifulsag spheepalitinedaglioh(BRG)-tejatad tisoasf & sulgert by epplying ti ssue.
76. The nmethod according to aim 75, an risi deternmning. a

di agnost i & Flegtiral Sl%?@i i sy %119 (kﬁel?tﬁ‘zf"??é‘e’i %F%Teﬁ?d;ﬁssﬂ%tsaﬁ%‘%&]%%cgﬂt rations
of theyCORPEI $UBRE Sibjeef ahd@eiveSEbS of The At hadcl afe ity imgtolicaligi mer ' s

di sease (AD), conprising: applying an electrical signal to at |east one
site of acepnbgtedio the BRGgInde sel ected from the list consisting of. a

sphenopal ati n ecoglﬁggxlh:isgto he( %ﬂla@n E(S %IS SHYaBE an ARcrBd3E SR ﬁﬁlec&érhlg_ﬂggdé@ nerve

of the subject, a“posterior ethnoi nerve of the subject, a1
comuni cabétwgerbeeagtrdsphet faid(CAR) efithesubisct adrmmethgnbodydiujd obthel subject, so

retro-orbital. branch.of .an f the subject, a conmunicating branch
bet ween a® %g céétf%radé%%lﬁ%?agtﬁgggr?ve and a retro-orbital branch of an SPG

of the_subject., a greater palati n - 10i 6t sp@relliEd $68uePal ati ne
nerveﬁaf ?‘e Sub & .",O%aacg%ﬂ a%gtﬁaﬁqag i%\(’ﬁlg?%}%tsgﬁu he” ?%b?%%tre g Shue
communi catbmgrides aneiylkainwkedng thei$®%i | | ary nerve and an SPG of the subject, a

20 nasopal ati ne nerve of the subject, a posterior nasal nerve of the
subj ect, infragrbital. nerve, .of .the subj 1.c ganglion of the
subj ect gﬂ af %P%h?d #f Slggnodg’igﬁ%}%?en %r%t %E’égﬁ:ﬁg), Bhpibing:

stimulating sphenopalatine ganglion (SPG)-related tissue of a subject by

J

v

presenting an odorant to an air passage of the subject, the SPG-related tissue selected
20 from: an SPG of the subject and nerve fibers of the subject which are directly
anatomically connected to the SPG; and
configuring the stimulation so as to cause an increase in molecular passage
between cerebrospinal fluid (CSF) of the subject and another body fluid of the subject, so
as to facilitate a diagnosis of the AD.

25 62. The method according to any one of claims 59 or 61, and comprising measuring a

constituent of the other body fluid.

63. The method according to claim 62, and comprising correlating an abnormal

concentration of the constituent to a pathology of AD.

64. The method according to claim 62, wherein the constituent is selected from the
30 group consisting of: a protein, a hormone, an antibody, an electrolyte, a neuropeptide, and

an enzyme, and wherein measuring the constituent comprises measuring the selected
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ganglion of the subject, an efferent fiber going out of the otic ganglion
of the subject, a vidian nerve of the subject, a greater superficial
petrosal wermaowmhs t he subject, and a | esser deep petrosalPCRALasHN0SG8 t he
subj ect; and 25 configuring the signal so as to cause an increase in

cl earance of an AD-related constituent of a central nervous system (CNS)
of the sulopsitgentfrom a brain of the subject to a systenic blood
circulation of the subject, so as to treat the AD. 78. A nethod for

treati ng 68 zhdihgenetbodiraseriing toAIM @owpetes the ofperbedn flind isssslesgdrfeom  to an
ai 1 passageyaloRaBlShnol BRoILAN! NRY1NY RFEN RELAGEEnL QI fECNt AL On
to the air § passdge because’i't 1S SUCH as 1o cause an increase in

cl ear anceconititaent Addnpridestancblmgristselectedfludf a central nervous system (CNS) of
t he subject fromcerebrospinal fluid, (CSF) of the subject to a systemc
bl ood =i ratul atThemmehod azoslidy ©claimsi?, adeten tnessating He cdbstitidd6 cMiprss 105658

PCT/1L03/ 00508 79. A .netho or .treating . Al zheinmer's di sease (AD),

conpri si Mg a?ﬂl&ﬁb?ﬂ"h@@%ﬁﬁaﬁé%ﬂisf‘%ﬁfhﬁm&t o a systemc bl ood

circulati of .a supject; _.applying.an.electrical signal.to at |east one
Site of @ aubj BEmRaLacepRt AP MRgn PRt P FelgRYiNt Rmpees o
sphenopal a¢dsiengepatali®of(cofakueats. t he subject, an anterior 5 ethnoidal nerve
of the subject, a posterior ethnoidal nerve of the subject, a

comuni cagd. Ng THeaRGRoPRIHRIBTE 18-01afh bR an@ CodpiidiRy Stémiigihy 8 dABtbsac result
retro-orbital branch of an SPG of the subject, a communicating branch

bet weh aacserdingrtp ie inferplgtiomnbetwiesn sanceniations pothe GoustiBicRts| branch of an SPG
of the subject, a greater palatine nerve of the subject, a I|esser palatine

nerve of gde SABieBRR f0PdisRBSNL ABheiidRS IREIY EADS, cbRfrisikb] ect, a 10
communi cati ng branch between a naxill arg@ner ve and an SPG of the subject, a

nasopal ati ne ridimpdating sphpnopalajne genglivn(SRGErdlated tisgua pf mafjest by apEng ubj ect

an i nfraogbj . t Lec j 9 uhject, an

arferent 11 i EHE P lne 0L Gtae Ahe ST ARROLAD sOlabd BRI T

fi ber goi BRG mft thefsubjeet etd meqarfiicisont dfe subgect jidrare direcly dinatomicatlye of t he
subj efg, gnggce%a(#t%rthes ,rfidci al petrosal nerve of the subject, and a | esser

15 deep pe%ros%l nerve of °t he subj ect; and configuring the signal so as to

cause an i ncr easéigirihgd &gs afsulatfont fie apharsrmeeni iinatase dgandledulanpdskegesyst em ¢

bl ood circulation into ce ervous system.(CNS). .of the subject, so
o5 Co tr cbtvei Aol AHoIGa) Aok Sibed a0 SASHR RS s 6348 (HAD).
conpri si Nieilidde & HRARAISISH i AbAr maceut i cal agent to a system c bl ood
circulation of a subject; and presenting an odorant to an air passage of

the subjegs, tR REMOAMccdaMbNE cRBRMY, wherein stimulating the SPG-related tissue
20  comprises directly stimulating the SPG.

71. A method for diagnosing Alzheimer's disease (AD), comprising;

stimulating sphenopalatine ganglion (SPG)-related tissue of a subject by
presenting an odorant to an air passage of the subject, the SPG-related tissue selected
from: an SPG of the subject and nerve fibers of the subject which are directly

25  anatomically connected to the SPG; and

configuring the stimulation so as to cause an increase in molecular passage
between cerebrospinal fluid (CSF) of the subject and a tissue of the subject, so as to
facilitate a diagnosis of the AD.

72.  The method according to any one of claims 69 or 71, and comprising measuring a

30 constituent of the tissue.
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selected for presentation to the air passage because it is such as to cause
an increase in passage of the pharnmaceutical agent fromthe system c bl ood
circul atiwo mBnows& central nervous system (CNS) of the s®bjrace3/00s@s as to
treat the AD 25 81. A nethod for treating Al zheiner's disease (AD),
conprisin appl yi ng an el ectrical nal to at |east one site of a

subj ect, 'the diteemeBpdaceqidipg g claipe 784 apd comBTISRG (OITRIpting ax $haoteshl at i ne

gangl i on &&Pﬁraﬂn&fﬂﬁ‘e &Jﬁ@ﬂl@&{tto@% %;dfq{D et hnoi dal nerve of the subject,
a posterior ethmoidal nerve of t ject, a conmunicating branch between

an anteriqr etigghgdada %Bx\ﬁ%gat’aqzlﬁmrﬁ rv@le%@'tﬁeaéon@m&ﬁh Qélecgéa A IHG of the
subj ect, a communi cating branch between a posterior nerve and a
r et r o- or [8rewn coppisfingoive peteisR@ophonsh en suthodwtan eéecgﬁle"@t eneyopeptidmender ve of

t he subj ect I al.at i ne

ner velgof e‘l%henngnB QIfWheféf’H %Aﬂ@%?}é{&%&g&gﬁﬁ {%%m%é&@conn% ¥t %tl ng
branch beiommtuena maxi |l ary nerve and an SPG of the subject, a nasopalatine
nerve of the subject, a posterior nasal nerve of the subject, an

i nfraorbitsal Themehaf adchingutbjctdm, 72awhazteimmgﬁsnghg' the cohstitinedt sethpréses , an

af f erent f| ber |ln]%ﬂbnto t? ot| I|on of the subject, an efferent
fiber goi'fl Feprs §‘§H‘¢j|° the subject, a 5 vidian nerve of

t he subj erfl etrosal nerye of t he subject, and a

| esser efétep Tl i wiedeot i @&Bﬁ SRR et FRgsHor e Enal o
as 1t Qocaugeordihgits tlee@eReliibndRiviieh @bndehteAbng bok CéMBfithett of hBEssBUD] ect, so as
to treat the AD. 82. A nethod for treating Al zheiner's disease (AD),

conpri si esen n odo t. 10.to ir passage of the subject, the
odorant h VI nd* é’ﬁgg‘ét I&i‘&%‘?lmﬁ é}* nCPEPHHE air passage because
it is such as applyﬁ@%eel@mcbnﬁ aﬁﬁatu&bse&feeéawfalabg@a tht 9 LBl Rim t he

subject, so as to treat the A . A nmethod for diagnosing Al zheiner's

di sease (thD)list ConpFting ply:2 awpw%nanga@glem (PRGI Ogltbfhéllbﬁ% an 4n§ﬁl§t one
site of amHBHAChervENSF Sthi esuﬁfekt?(:% eﬁbsie&@f” ettmoidhe nkive t o£ RS QJ%J”D@Q Y na

sphenopal atine ganglion (SPG" o | ect, an anterior erve
of tHé& sulsjrupunicaging banelr basweant dmmitetir efhoroidal obrve had 8 md:j]oembl,talabranch of

comuni ¢ Q m)l dal
retro-or g%ﬂt al girL gl%gsﬁb]g?q %ﬁ&cﬁﬁ%ﬁ@c@& (RS 2 POt e iodgag PRYCBPAnch
bet ween a mstoebi'tab breatih obad 8PG v theesubjedt, aagrdimrpa}aﬁﬁebhéraé obthanabiestf a an SPG

of the s ect reater pal ati ne nerve of the subject 20 | esser
pal ati ne %F’i/éaaba%n? h’éer%b‘]feg‘me SUbJEh én SBAITAPAIfden BFyE o tﬁ‘?lesuglfﬁ ett, a

conmuni ¢ adoniGuri-ang NorlehWeeiedh MRXakllRfyY nBREVAAPRE PG FPCHRS sdbﬁ&t,sybl ect, a

20  nasopalatine nerve of the subject, a posterior nasal nerve of the subject, an infraorbital

nerve of the subject, an otic ganglion of the subject, an afferent fiber going into the otic
ganglion of the subject, an efferent fiber going out of the otic ganglion of the subject, a
vidian nerve of the subject, a greater superficial petrosal nerve of the subject, and a lesser
deep petrosal nerve of the subject; and

25 configuring the signal so as to cause an increase in clearance of an AD-related
constituent of a central nervous system (CNS) of the subject, from a brain of the subject to

a systemic blood circulation of the subject, so as to treat the AD.

78. A method for treating Alzheimer's disease (AD), comprising presenting an odorant

to an air passage of a subject, the odorant having been selected for presentation to the air
30 passage because it is such as to cause an increase in clearance of an AD-related

constituent of a central nervous system (CNS) of the subject from cerebrospinal fluid .

(CSF) of the subject to a systemic blood circulation of the subject; so as to treat the AD.
106



nasopal ati ne nerve of the subject, a posterior nasal nerve of the subject,
an infraorbital nerve of the subject, an otic ganglion of the subject, an
af ferent WpDlwenoygss ng into the otic ganglion of the subje®CI/IRoB/@bd8er ent
fi ber going out of the otic ganglion of the subject, a 25 vidian nerve of
the subject, a greater superficial petrosal nerve of the subject, and a

| esser deéep gebeted forfeating Hlzbeimer'sdisgaectAD)apRIMREEHE guri ng the signal so

as Lo cause aubfiGheaskuliodlahlitc PASRRACHIE! URRIGR oPERIIAL ner vous

system (CNS) of ‘the subject and another body conpartnent o subj ect,
so as to faci lappliing aa eichitpalosignal tof attlérst gD, site @f 84ubjgct tbe bivriselesteddicmgnosi ng

Al zhei nmerg i . , 1.8l i odor.ant to an air
passage (}Pétl%'tescgﬁsg%@%ﬁ@ t%%@%@gr@@gﬁ%ﬁ&%}g@ gglt%ecg%gﬁ’oraﬁ parneeglé)ﬁt ation
to thé aiathipeissagervbeofiube subjebts & updstesisr tahmeidsie namei of rtbassabject, ol ecul ar
passage between .10 /105658 PCT/ ). L03/ 00508 central nervous system
PNy ot P Cfiae P AT B Uy LB AR Dp e BT T 5o a5t o
facilitats SPGlongBREDiSCtO4 cor@umErting Dranth BEfiwReE a hBdtertbr 2BNRHAAD Gertk 2RET MET ' S
di sease (AD), ying an_electrical signal to at | east one

conpri sing; appl ) ) i
site of & ge&er%@?a? Oraeh 8f #ESEG [ dicombicr fhersterpelafipg peryo AS e shligctol . a
sphenopal gin&,8808! H@% (FPRs Qfiv;! é(}?laS‘éBh%%al?tﬁ{éhﬁ%@r b the eégt;féee, dal nerve

of the subject, a posterior ethnoidal nerve o e subj ect, _
conmi¥i ¢ aRonHguGasng Hbrarobwbetweem aamasillanr netvhn@iddar SRG vaf thadsubject, a
retro-orhj - Q S 0 ' og{g]; I cat.] br anch
bet ween gd a%%ia%%%?%%@gt#%c?%ﬁ& ﬁear %E%ﬁaih%l rgglltv? 8?6h%blt P{’ %fgé#g%r%{a?an SPG
of the sulmrecef tha sgrjedt arotjgadaaglioneofithe weébjat, dnhedffesmb fibatgoim ihfd thester

pal ati ne nerve of .the .subje henopal atinpe nerve..of e subject, a
Cormunt c oA e AEShaser e S0R Foins Swent VS afitesiitidped BF SHEASEb ect . a
nasopal atvigian Aesve ef te subjectsiifiestet suparfips p&fdsaimenR@olikhesaibiéet, Bdd 4 Resesubj ect

an infraorbital nerve of tgjg subj ect, an otic ganglion of the subject, an
af f erent 95eBEFIQsalnegvs Hiky hischtd ganglion of the subject, an efferent

fiber going owonfburldandliltal 96891 Qs hBBaRURLEEEge o HopnakHhRBer ve of
the subject, a greater superficial petrosal nerve of the subject, and a
| esser crEspt Hemribe ssterpic\hdoask ciraplation ijte ct cendabinerveisi gystemn@ NN eofshgnal so

as to caugg: i 156l Rpol ecul ar passage between cerebrospinal fluid
(CSF) of ﬂ%@ﬁ%@?&anﬁ anot her body fluid of the subject, so as to

facilitate a diagnosis of the AD. 20 86. A nethod for diagnosing
Al zhei mer8%  diA exed(meatiepivizheigieriydiprass @d?), agmprisingodor ant to an air

passage of t hesuﬁﬂ%%%tphartnﬁ&u(ﬁgﬁraﬁ% t&‘@;%&%@ 6584 §i?4u?a(fitbg gf £ bejé?:a%ﬁg ntation
presenting an odorant to an air passage of the subject, the odorant having been
selected for presentation to the air passage becanse it is such as to cause an increase in
passage of the pharmaceutical agent from the systemic blood circulation into a central

nervous system (CNS) of the subject, so as to treat the AD.

25 81. A method for treating Alzheimer's disease (AD), comprising:
applying an electrical signal to at least one site of a subject, the site selected from
the list consisting of: a sphenopalatine ganglion (SPG) of the subject, an anterior
ethmoidal nerve of the subject, a posterior ethmoidal nerve of the subject, a
communicating branch between an anterior ethmoidal nerve and a retro-orbital branch of
30 an SPG of the subject, a communicating branch between a posterior ethmoidal nerve and
a retro-orbital branch of an SPG of the subject, a greater palatine nerve of the subject, a

lesser palatine nerve of the subject, a sphenopalatine nerve of the subject, a
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to the air passage because it is such as to cause an increase in nolecular
passage between cerebrospinal fluid (CSF) of the subject and another body
fluid of whasdedspect, so as to facilitate a di agnosis of PCRALSMOSEBS 87. A
met hod for diagnosing Al zheiner's disease (AD), conprising: applying an
electrical signal to at |east one site of a subject, the site selected from
the |ist CBWADgefipg tanch sbeiweranapapsillppenen giniom (BEGPf ohe twbissluby ect, an

anterior gy, ' : js [ hpoi werve of
e sub] dap A o R, skl & SRS RH B hasa nR S L A Sl IR o 12, Ve
and a retneoeqildhe sibjdst an obic gang@@nan I8PEbisct, h efferehf Bl gomgdumTimbtiat i ng
branch b i dal ner d retro-orhital. branch of
an SPG oga ?@?ﬁsﬁt}jﬂgﬁbﬁc&%& r"“Z%Eég?hggﬁ %?tlﬁééﬁr?g?}\’/eemgcf giﬁléo%%ﬁggéﬁjecg’ 2| esser
pal at i5ne wdinwv eervé of the ssljdatecdreater sapdrfiniapgdtatdl nervaef e sobjetthadsiibjsect , a
109 WO 03/{105658 lPCT/I 3/ 00508 dcormuni cating branch between a maxillary
nerve and ShP SFEREMS GBPELt 2%  nasopal atine nerve of the subject, a

posterior nasabnfigiig t10f sigrab s iPjoedalise MNintRiseanchibal blobETY® (CBF) be
subj ect,ﬁgq?? tic ganglion of _the subject, an afferent fiber going into the

otic ga h0 ehie tealPefD. an efferent fiber going out of the otic
ganglion of the subject, a 5 vidian nerve of the subject, a greater

superficigl petrRewl fiterelengOAizhditeBIMbRSS (AT EorRorisBBSREsenfifOR JABtHhPsal

nerve of the subject; and configuring the signal so as to cause an increase
i n md%ecUP &P FFadssnge obtheibiact: B8 odprakhaving beep selectedcirpresentetiva tadhg ect and
a L1 ssue £ oo POLROH is hon 81c! AndcAf ih&r%@sre‘ﬁz BercBIhAAORBHGY PhpiIR D, 10 88.
A nethod for diragnosing Al zheinmer’s di sease AD?, conpri sing presenting an
odor ant tsybiget, 8d gs tpasyalipeADf t he subj ect, the odorant having been sel ected
for presentation to the air passage because it is such as to cause an

i ncrease g3n W%ﬁf&ﬂl'o@&‘or%?a?ﬁ ReLWRER (gg%éee(?\gﬂfsgd'cl |S%J§% uid (CSF) of the

subject and a tissue of the subject, s e a diagnosis of
the AD. 15 89.apfiymgmeteleotticalcignatiionaf Itast eneysito nba sibjeckt, ahersiteXeledted Zbm 49, 53,

61, N/ , 2uinad. . 86.0r 88 . and conprd.sin resenting in association
Wi t hZ'LSS he tg%olr%gncf) gsgﬁm o gaeg?hgn?pr?%gne d%?lslgléoél i%}r:]c%)i gﬁ%éedsebéeclt’e @BH%% ensat i on
associ at edhmoitil tbwe pofesntsubigetnfa tfstetidoretimhoidA0nervb eofmebdadbjacicos di ng to
any one of cl ai. 2, 4. 21, 49, %ge .61, 71, 78, 80, 82, 84, 86, or 88,
wher ei n t%_gl%‘fr?cr%ﬁ% Eraped %W?%sa rion&hpoual, perye g1d ¢ FrEropabital REanchAf wher ei n
20 pr esentn SHG bNehe QElJEAN con@fiiit-A8E bRINEE 86kvesiDa h&ierfod @f@idal Revbendrasal
cavity. 91. The nmethod according to any one of clains 2, 4, 21, 49, 53, 61,
71, 78, 8@11‘6131'82)11'1)]8111 1branch of an SPG of the subject, a greater palatine nerve of the subject, a
20  lesser palatine nerve of the subject, a sphenopalatine nerve of the subject, a
communicating branch between a maxillary nerve and an SPG of the subject, a
nasopalatine nerve of the subject, a posterior nasal nerve of the subject, an infraorbital
nerve of the subject, an otic ganglion of the subject, an afferent fiber going into the otic
ganglion of the subject, an efferent fiber going out of the otic ganglion of the subject, a
25  vidian nerve of the subject, a greater superficial petrosal nerve of the subject, and a Iesser
deep petrosal nerve of the subject; and
configuring the signal so as to cause an increase in molecular passage between a
central nervous system (CNS) of the subject and another body compartment of the

subject, so as to facilitate a diagnosis of the AD.

30 84 A method for diagnosing Alzheimer's disease (AD), comprising presenting an
odorant to an air passage of the subject, the odorant having been selected for presentation
to the air passage because it is such as to cause an increase in molecular passage between
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86, or 88, wherein the air passage includes a throat of the patient, and
wherein presenting the odorant conprises presenting the odorant to the

t hroat. 90 0Fheseset hod according to any one of clainms 2, 2CTALY3/00908 53, 61
71, 78, 80, 82, 84, 25 86, or 88, wherein the odorant is selected fromthe
list consisting of: propionic acid, cyclohexanone, and anyl acetate, and
wher ei n pf (—E‘f%’étfﬂ?ir%"?ﬂ"’%éy (GNS) eb s subsest apd anethari bpgytaempaement: efgthedor ant .
93. The mabhed s8ac@atingte i MYsiOHMOATL! ai ms 2, 4, 21, 49, 53, 61, 71, 78,
80, 82, 84, 86, or 88, wherein the odorant is selected fromthe |ist
consisting of acetic acid, citric 30 acid, carbon dioxide, sodium

chl ori de, Sand Amedivddor disgrosing Abihgingsr's dispase MD), KempBAZIint  conpri ses

presenting the;3ekacinede AUQN (é;‘igﬁaé lth-&ﬂeyépogééigc%g%ggjgggéﬂelsggé&’%?%@gdf' The

met hod according 'to any one alms 2, 4, 21, 80, 82,
84, &6, e B8, coppisting pf t hepkahopalatinei ganglibe (SBQ) fof dhe tshbjett sh @ueriirst i ng

of : menth , b COJ L.k i perine, gingeral. zi ron |1yl

i sot hi ocyg[h%lf)gi!apg?ﬁ)ﬁa%%ghédgge,%t’ guﬁ?%%}%geﬁtgﬁg, . -HSIFVSpé?Ey ?2§“§Pﬁ§ﬁyﬁet hyl

i sot hi ocyeamarenicdting iodnch heteheen ambytpti@l ethrasidal nbrvehed airstr@odaslriramy dfhe
odorant cg LS presenting the select odorant. 95. The method according
to any on%nng# b&? ztferfsé‘&f?t’ aoo }lmﬁg,mg'g?ncg%em?ef? 2PESteniy, etigpoidg pervegd o gg,
wher ei n ps eaeRbrbitg brdheh odel SRG FARPEULHRS, PELSE aldte Reka RS WeSubREt, B acement
within a ut h 2ﬁf_the atient, the capsul e being configured to dissolve

upon thnt L8 WPRIHINe SBFTVG afly the Gubigeh of PRenopaletine, mervigh 6f elipoibisst ddor ant
i S present@inbfcithe BrhhichPBSSREE 2 HhxABry ARRART HidiSn | S’lﬁGtéfﬁ{ei &%ﬁtzaei mer’ s

di sease (AD), conprising a stinulator adapted to: stimulate sphenopal atine
gangl i on pspmatimg|ngrvedfithe suhiedsfa posierir eesal byrvepfiths sibjesh andhéatrbitadal

signal to ted ] > [, € i.ssue.sel ected from an
SPG of tﬁ%ofﬁﬁﬁgéﬁﬁéﬁ’ n%tidv a%gﬁ%nelrﬁgﬁgﬁﬁ) ]%1%’ sﬁ%j?egecn& ﬁ?\)/%ri ERER go %:}ille rog(‘ft |y

anat om capdngliconhithe tsalgfedtpan dfferedtditBPEhingndt afthé btieigendlibe of thenaubjetd an so as

to c e an.increase in clearance of an. AD-rel ated onstituent of a
centra nglg Vi t?sews‘?fzﬁ}eer%u@&isﬁ 5P Frbeuiity! 88 nglft}eB‘fﬁ%ftﬁer Sﬁ’ﬁ%]“n‘?ﬁées%bj ect to
a syst em @edplpetackatneivdfabd subjeof: abtdhe subj ect, so as to treat the AD. 97.
Apparatus for treating, Al zheiner's disease (AD), conprising a stimulator

adapted 20 t cSOPUEYTHRZ he SEnplhiondnlol cAtPhan Jiskrghd Bnmplspelpt paskage d§tWeeBsue of a

subj ect byergirep@il 68 (CF) QF YeAdhbjebOaNarftier BASSAGIA fthd BB ik Rbekto t he
SPG related _tissue selected from™ an SPG
facilitate a diagnosis of the AD.

20 86. A method for diagnosing Alzheimer's disease (AD), comprising presenting an
odorant to an air passage of the subject, the odorant having been selected for presentation
to the air passage because it is such as to cause an increase in molecular passage between
cerebrospinal fluid (CSF) of the subject and another body fluid of the subject, so as to
facilitate a diagnosis of the AD.

25 87. A method for diagnosing Alzheimer's disease (AD), comprising:
applying an electrical signal to at least one site of a subject, the site selected from
the list consisting of: a sphenopalatine ganglion (SPG) of the subject, an anterior
ethmoidal nerve of the subject, a posterior ethmoidal nerve of the subject, a
communicating branch between an anterior ethmoidal nerve and a retro-orbital branch of
30 an SPG of the subject, a communicating branch between a posterior ethmoidal nerve and
a retro-orbital branch of an SPG of the subject, a greater palatine nerve of the subject, a
lesser palatine nerve of the subject, a sphenopalatine nerve of the subject, a
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of the subject and nerve fibers of the subject which are directly
anatomcally connected to the SPG and 25 configure the stinulation so as
to cause wpD mWnewsmse i n cl earance of an AD-rel ated constiPChdAne3/wfosa
central nervous system (CNS) of the subject, froma brain of the subject to
a system c blood circulatjon of the subject, so as to treat the AD. 98.
Appar at usSorBRUInicatng jbagpch) befwpster Bagillegaaerve Aof ak oSt i B E0ECt ndul at or

adapt ed  #aQpaB@ns hib lotie %E&éﬂ%pﬁds@eﬁiiof‘ﬁasﬁﬂﬂéﬂré 8P teSG)ect, @h 3hBhid.psUe Of a
subj ect by ap%lstg%n%igp el ectri'cal signal to the SPGrel ated tissue, the
& 157

SPG r el athggvet 9 tadig genglian rfhspbjest, antafisrent Gpe goingnigtoribe vtc f i ber s

of the subj.ee i i . O | ) ,

031 10505 PP 3y ByE6% A dEaiR el MAIbEN: e GRTRERIAof fo it ® 1o (s

cause Gan vidien sarse of the clilgest pngreaterf superfiaibl patoadledrvead tist subjeetntndod lessecent r al

nervous syste of. .t he, subj ect, fromcerebrospinal fluid (CSF) of the
Sttt Nt gegtt

subj ect t TRPE ation of the subject, so as to treat the
AD. 5 99. Appabafigigingahe tigaaltsong 8l caliel aeiceadti DeasleciAD)assage Bpfniesn Ng a

stinmul ator adapted. to; stipuylate sphenopal at]ne ganglion (SPG.-rel ated
tissue ofCeae%gﬁgin@lc@uwcéfkgfgﬁ?iSH@ecfaﬁ?g&dfgﬁ%fl% g stfject fo ﬁ%@s%e@aéﬁ 2t he
subj ect, dihgmosiPerihelaas.ed tissue selected from an SPG of the subject and

nerve fibers of the subject which are directly anatom cally connected to

10 the SP and configure the stjnulation so as_to cause an ingrease in
cl earthce®®f  dh “@%%&t%ﬁgﬂoﬂ%ﬁlﬁf‘t&@ﬁﬁ GFcage SR OMMISIEORIESSEEE aftn ( CONS)

f th i b iSka .
o e Subicest to & %ﬁ?é&@efg@ R %Q‘uﬁﬁ&, fh'te) Wakant Havink Hakn §diteUBE ﬁx‘é%&%ﬂoﬁloo. The

system c blood cir ation of the subject, so as to treat t

appar at ustodbe & pasppethscangyitdhuichfs & eausrsangipctopse 91 mojggslae passagh deiermul at or

is 15 ad p i i e . The | cordi ng
to any on%Q%D? &gfngll ﬁn{éldgg-%gg?ﬁ%e@# {élﬁ{:{[ atrﬁge%%-’fe?gf éltgésgbj-gcbﬁ(gtgf ?JL%%\]?& Ellteggsel ected
from t he diagwsisofibe#tl.ng of . an inflammtory-rel ated constituent, tau
protein, PS 1, PS2, a cytokine, and a nmarker of an inflamratory process,
and itter e8%h t Hihe nadthoridcaordingits amdanpt datldios 2,0H il gift, 63,t41e 751748080, 828N so as
to cause %A;e %gcr ase in.the 21(1) cl earance of. tﬂ% sel ected constituent.

102. The pParattld SEESFEERCTE P Sredencyish 189 AL Y™ he

AD-r el at edbsagansfigire@tireimice a8t@ati@thsEdcimad with the pteseBing oS thedgo@ht, a DNA
fragment and an RNA fragnent,

90.  The method according to any one of claims 2, 4, 21, 49, 53, 61, 71, 78, 80, 82, 84,
86, or 88, wherein the air passage includes a nasal cavity of the patient, and wherein

20  presenting the odorant comprises presenting the odorant to the nasal cavity.

91. The method according to any one of claims 2, 4, 21, 49, 53, 61, 71, 78, 80, 82, 84,
86, or 88, wherein the air passage includes a throat of the patient, and wherein presenting

the odorant comprises presenting the odorant to the throat.

92.  The method according to any one of claims 2, 4, 21, 49, 53, 61, 71, 78, 80, 82, 84,
25 86, or 88, wherein the odorant is selected from the list consisting of: propionic acid,
cyclohexanone, and amyl acetate, and wherein presenting the odorant comprises

presenting the selected odorant.

93.  The method according to any one of claims 2, 4, 21, 49, 53, 61, 71, 78, 80, 82, 84,
86, or 88, wherem the odorant is selected from the list consisting of: acetic acid, citric
30 acid, carbon dioxide, sodium chloride, and ammonia, and wherein presenting the odorant

comprises presenting the selected odorant.
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and wherein the stinmulator is adapted to configure the stinulation so as to
cause the increase in the clearance of the fragnent. 25 103. The appar at us
accor di ngwoesamssone of clainms 96-99, wherein the AD rel aPetd/IL@00sis t uent
is selected fromthe list consisting of: a marker of neuronal death or
degeneration, and a neurotoxi c substance, and wherein the stinulator is

adapt ed t9- cdh¢ mgthod ac¢peding fnanyme ohclgigsas 4t l, d8uBe 6LHE, VhSPe®s84i n the

cl earance.0 : e i . i) S rding to
any one (?f6 ¢ %%?Sr?%gég‘ﬁ% gd\%%{r?gﬁél%@niﬁlﬁ% g%eh n;%g[gl gogi ft’i‘%@%\ﬂtﬂ’ flg&gog’l ect ed

f r om t he tidosibe, c gpipdratej ngingkrodmy kiogaomsy otadyn, isafhiatyanaid, oicdnnpmeldeliyde, nut at ed

anyl oi d prot el ragnent ed, anyl oi.d.prot.ein, .angd whol e | 0i d.protein, and
12 o ok AT bR N PthiBueEl Thvlh: S PEBREL S o

conf i gur evlichein preseitih@ttie@domnt dsnpriSesqResstinglthe selwtedaderani. n t he cl earance of
the anyloid protein. 105. Apparatus for treating Al zheiner's disease (AD),
conpri si g, a Thé Methadaccadiapteshy dne of blafiis 214l 21, @955 6noPAT&tI0NE2, §angl i on
(SPG) -rel ated tissue of the subj &ct by a{_)l?I ying an electr] ca‘I Si gnal to
the SPG r& 8% 8% WHesdp Srespiipedhbe0r Qpdt CORPHPSS JRSCRE et PRIV iR acgeniSpG of

the subj egfniRRthodfy ¥ehé bRths 18f cabfifle BeiR] 85HHgRHGH dREBvgoR Chhtictanad om cal |y
connected to the SPG and configure the stinulation so as to cause an

i ncr ease sehivampliaadseoffthepatignts yherswnon theiglopmpisdpresenteditodhe sinpastagehe subj ect
into a central nervous system (CNS) of the subject, of a pharmaceutical
agent; gSupgy | egxp%)@faﬁl@%ﬁﬁf@a&iﬁ@A@Z@hﬁﬁg dfskdse l{k%,' &thprit %%%ﬁhﬂlaftd'r%éﬁptéd"e AD.
106. The apparatus according to claim 105, erein the stinulator is
adapted t®: directly stinulate the SPG 107. Apparatus for treating

Al zhei ner' s di i Hgﬁ 1. : 0. stimulate
sphenopal at i néﬁrgg% S&ﬁ%@%‘%@@@gggt e 9??%%%%& g%ﬁ% ﬂgggtgjﬁﬁ%g%}f ;‘&1}5 6)%Ja}“zsenti ng
an odor andlectrcabsigmal to tha SBGerelatfl tishe, tha BPGeatlatetl issuSB&ected fromdant SRS 0o

sel ected nerve fibers.of the s ect which

from  an, SPG th ubj,ec n ubj
v e d recht oM A Rrca gt S IR P B Wkl RS iy irRsTFR I he
stinmulsat i8€SBG, a8 t 0 cause an increase in passage froma system c bl ood
circulation of the sybject into a central nervous system ( f the
subj ect, of a C%tl;eawﬁ)eéamukagpn S9Ehto U5 BT ' FESYS RThrRs
circul at | QRstitsit 88a titrhl Bboul BfsteMP(CNS) of the subject, from a brain of the subject to

a systemic blood circulation of the subject, so as to treat the AD.

97.  Apparatus for treating Alzheimer's disease (AD), comprising a stimulator adapted
20 to:
stimulate sphenopalatine ganglion (SPG)-related tissue of a subject by presenting
an odorant to an air passage of the subject, the SPG-related tissue selected from: an SPG
of the subject and nerve fibers of the subject which are directly anatomically connected to
the SPG, and
25 configure the stimulation so as o cause an increase in clearance of an AD-related
constituent of a central nervous system (CNS) of the subject, from a brain of the subject to

a systemic blood circulation of the subject, so as to treat the AD.

98.  Apparatus for treating Alzheimer's disease (AD), comprising a stimulator adapted
to:

30 stimulate sphenopalatine ganglion (SPG)-related tissue of a subject by appiying an
electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an SPG of

the subject and nerve fibers of the subject which are directly anatomically. connected to
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108. The apparatus according to any one of clains 105 or 107, wherein the
phar maceuti cal agent is selected fromthe list consisting of: a glutamate
recept or wddzaetesgjoni st, an NVDA receptor bl ocker, a chol iPeFILEV@SE

i nhibitor, an agent having an inhibitory effect on derivation of (3-anyloid
fromanyl oid precursor protein, a (3-anyloid inhibitor, and an inhibitor

of proteithe $1§F|E)@§ﬂne phosphat ases, and wherein the stinulator is adapted to
configure the sf gﬁﬂ‘gﬂ’l&'s%uﬁtﬂo@% %sot gcgﬁéé% ifi2eds Ol GBREnce D b APARRAME of the
sel ected pharnac I cal agent ? fe apparatus according to any one
of cl ai nsoddiBieot ofl @ Tentrd eresions tsyséem p@ﬂﬁhaﬁémtaubﬁbt digenterelgopaiabingd from
the |ist £ t ner v eratl n rve growth
factor . A5AEo I B8Rl oyt bu R ARl RF s FEREER fup§Re RSBl

03/ 105658 PCT/1L03/00508 growh factor, and wherein the stinulator is
adapt &éd t99. corfppapatus forhteeasing Midthainen's d'seasa:szDm cogmpuisieg kiyemulator edsged n t he
passage qf the sel ected pharnaceutical agent. 110. The apparatus according
to any oni& of claims 105 or 107, wherein the pharmaceutical agent is
selected fr Onkﬁﬂﬂﬁla’[el spher@phlating gafmgh@f (SP@)ﬁblﬁﬂe@@bsiu@ofacshbjé&tﬁy@ieseﬁtm’g)du| ator,

an anti oxi d andahorrmn and wh elnt tor is adapted to
confi gur €8t eraeﬁorﬁmaawe??gg& &?%e@a@sél’@n@ qtqﬁ*é&ﬁé\&’s ?ch diffom: g EShe of the

sel ect ed orpaguBRECIHIHeAl fﬁﬂf‘srﬁfthés%ﬂﬁct%c@&@%ﬂ@ét%n%ﬁ@éaﬂy BShnkGe@y ON€ of
clainms 105 or 107, wherein the pharnaceutical agent is selected fromthe
|i st 1(90n§11%$]i’(ﬁganéf a mediumchain triglyceride 10 and an endogenous
protein, and SOl W kP E@%‘s% c'aéseaaﬁla}{}érg etn?cl%‘é}"xflde%'f gﬁAhﬁf‘ela?éd mul at i on
so as to cause e i ncrease in assage o arnmaceut i cal
agent . 1C1gzst1tﬂ'dne oapmnmalwm csyslierrm@CNS) aﬁyheowejeof fmllmpmsbrm@&xad)ﬂuism,

hher el n (GSFL AL ARG %am%?t’rf%mf R SR fect MR RHEAD 2N

cause th ncr.ease | the e of t a gen 113. The
appar at u?dgcce{% ROt S%%‘;)?p yoP%l Ergla%b% o?rh%#mt?’& Ry l!:ag)r

phar mmcewdalaedtoaﬁ&aﬂlyitﬁmﬂab&&tm.f romthe list consisting of. an
anti-inflammatory agent and a non-steroidal anti-inflamuatory drug

(NSAI D), mnd Mer@bﬁramb@csérﬁmgltatmy dn8 ofaclaipisedb-99 wiaéih ghe A D-Reated
stinmulation so as tf) ca se |ncrease in the passa of the anti- 20

i nf | anmat OPSPITE selegts Zﬂﬁ PSR oL cRoPHITREROR - %edo%s%?en&ﬁei ms 105

or 107, Vﬂi@t@ﬁ' pst g2, 9@%%@ edﬁhlaqadrkémh inffanSRdt6G tpRstels A WhGeihitRs
consi st n% an AD vacci ne, an
imulator is adapted to configure the stimulation so as to cause the increase in the

20 clearance of the selected constituent.

102. The apparatus according to any one of claims 96-99, wherein the AD-related
constituent is selected from the list consisting of: a DNA fragment and an RNA fragment,
and wherein the stimulator is adapted to configure the stimulation so as to cause the

increase in the clearance of the fragment.

25 103. The apparatus according to any one of claims 96-99, wherein the AD-related
constituent 1s selected from the list consisting of: a marker of neuronal death or
degeneration, and a neurotoxic substance, and wherein the stimulator is adapted to
configure the stimulation so as to cause the increase in the clearance of the selected

constituent,

30 104. The apparatus according to any one of claims 96-99, wherein the AD-related
constituent is selected from the list consisting of: amyloid protein, wild amyloid protein,

mutated amyloid protein, fragmented amyloid protein, and whole amyloid protein, and
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vacci ne which includes antibodi es against a specific protein that is
characteristic of AD, an AD vacci ne which includes anti bodi es agai nst

R- anyl oi dwoOan/ 188658 acci ne whi ch 25 includes anti bodi es agaiPeIILe3ZW5¢8r ot ei n,
a conbination of an AD vaccine and an anti- inflammatory drug, a conponent
of an AD vaccine, and a derivative of an AD vaccine, and wherein the

sti nul at owhfir@néb%ﬁtr@aatpbls@émtptwr@nﬁaée dhel Srmukationrso£e taeauspthe dnmsease he

i ncrease 1&1%&&1@&1‘%@%@@1@@ oifi.ected pharmaceutical agent. 115.
Apparatus for treating }1 or s di sease (AD), conprising a stinulator
adapted 30 to: stimulate sphenopal atine ganglion (SPG-rel ated tissue of
t he subj eld5. byApngpatysi fag treatingetleheimersaliscasedidd)), eannrisingIrtnpuddten asdpted ssue,
the SPGrglated tissue selected from an 114 WO 03/105658 PCT/1L03/00508
SPG of the subject and nerve fibers of the subject which are directly
anatorad cal |y mmsrémmpalatiheg&@@pn RG)emhtaddissee ofhtbe sutijevtibpopmnngo as to

cause an |n as rebr ro he sybj.e sg as to
Croat i neaeaBSd sughal f B Sha R ol yb mPCsif, ik SR b Hn e
sti mul at o$PG Sofaﬂiapiuﬁﬁcﬁ @nd:ilné@@tﬁb,ers sf tpubibjeet tWitchSkie. dilekily aAppmiatius for
treating AI zhe?fge d(:}rse se (AD), conprising a stinulator adapted to:
sti nul at e*®B S Grem, anglion (SPG-related tissue of the subject by

10 presenting @aﬁgﬂe KRN btih@lafidh @ 4s PBARERMH ﬁlﬁreﬁiéem%ag@tﬁomt b@ys%%@er el at ed
ti ssue sel ected rom_ an SPG of the subject and nerve fibers of the

subj et  whpech cisgudation af dhq gubisshifoaicemral peryermwsterd ) o éhegnaecfa Afa

confi gur ] bl ood fl ow
(o) - or RSt QoR Bne SuER ORI BIGESE ! BERLESAD. s

accor di ngyde ﬁm o ?Eraﬁl agéo?dlﬁ%‘jojc%ﬁmqr% %ﬂmelmrsﬁhﬁléta% n%{gﬁ It@&f?éctlS/S

adapted to co e sti ation so as to cause an rovement
met abol i csteutte thefSPG cent r al nervous system (CNS) of the subj ect . 119.
Appar at us for di agnosi ng Al zhei mer' s di sease (AD), conprising a stinulator

by oot by appTOrEai Rt ERREIOREE ISP R LFENIHGnebDR T, ©

SPGrefat®ed tissue sel ected from an SPG of the subject and nerve fibers
of the subj eCtshmulaﬁQ ?prh%nc%a 1% lgangl%j};[ 0@1)&5;\ la%ecf ORSE toei‘d the” subject by

presenting an odorant to an air passage of the subject, the SPG-related tissue selected

from: an SPG of the subject and nerve fibers of the subject which are directly
anatomically connected to the SPG, and

20 configure the stimulation so as to cause an increase in passage from a systemic
blood circulation of the subject into a central nervous system (CNS) of the subject, of a

pharmaceutical agent supplied to the systemic blood circulation, so as to treat the AD.

108. The apparatus according to any one of claims 105 or 107, wherein the
pharmaceutical agent is selected from the list consisting of: a glutamate receptor
25 antagonist, an NMDA receptor blocker, a cholinesterase inhibitor, an agent having an
inhibitory effect on derivation of B-amyloid from amyloid precursor protein, a B-amyloid
inhibitor, and an inhibitor of protein tyrosine phosphatases, and wherein the stimulator is
adapted to configure the stimulation so as to cause the increaée in the passage of the

selected pharmaceutical agent.

30 109. The apparatus according to any one of claims 105 or 107, wherein the
pharmaceutical agent is selected from the list consisting of: a stimulant of nerve

regeneration, a nerve growth factor, and a compound that stimulates production of nerve
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the SPG and configure the stinulation so as to cause an increase in

nol ecul ar passage between 25 a central nervous system (CNS) of the subject
and anot hwp oBaassconpart ment of the subject, so as to fa®CTiILeY®56

di agnosis of the AD. 120. The apparatus according to claim 119, wherein the
stimulator is adapted to directly stinmulate the SPG 121. Apparatus for

di agnosi BV Aréeraend wherpigdheseingidptpr s adwmied i sepligurs therptimanagion sges tdapt ed
to: stimihabhSROENaRRhRhAs AN diicl Shtakiglioged] Ssue of a subj ect by
presenting 115 WO 03/10 658g PCT/11L03/ 0050 an odorant to an air passage
of the sybjecimnethLSRE & ﬁﬁl‘%d td ! USnéﬂg?Slh&% fo9Ma; q@r,sefﬁere&f dd'e

subj ect and nerve fibers of the subject ich are directl’y anatomcally
connect e®hamnaceiiisalSPEnt dndeleded ifipur dhet hist sansistih@tofion mioraghalt ectivatise an

i ncrease_|j ecul ar. a t n central nervous system (CNS) of
the sab ailRs” 5 e BaARI00 THAMBGR, afo SpRii AL sRpY S Ry

facil it atenfagudé dlgnstinslatién bhas AD.call22the Tiheredsppiar tht Umissage of dhagelbdedany one
of clains,119 or. éZl, wherein the apparatus is adapted to neasure a
const i t uERETEEYHR 48P Mer body compartment. 123. The apparatus according to
any one qf clainms 119 or 121, wherein the other hody conpar t nent

i ncl udesqél'.syg-h‘grﬁp(?a’f?f“ﬁoa"c{?ﬂl%lt%t & OBt &fhélag’ﬁﬁojlggt?r iﬁﬁ Wheret (b he

sti nul at @hamacadRilt S8nt B selR&Ed Gbmehb st &hki@%l@ﬂ 8 MR ehdiP triphsfdd he
increase in nolecular passage_ between the and the system™ bl ood

ci r ctiPat %8, an ouloganous appEnarnd veeesh dha gimplatenyis odapted 1@ |canfigira fe or 121,
wher ei n the,RkBR o RAF¥ayse ‘ﬁﬁgﬁ&éﬁg B thk Pedsiies FkRzl SRR arﬁﬁc?erlrllﬁj ! agéhtc.’ and

J
wherein the stinulator I's adapted to “15 configure the st tron so as to
cause_t hqhnchgasghRafPLGOHIY 333296 t CN§7 a asna.
125. The appar at _ugpplgcco_r dl&%g n?gro any oneeggtc glﬁgnsllaglg or ’1%?}3\[}}2(;@4& n the
ot her bodparmpgerpieek apenit inilndgs agiene theranyragsht, tahé wheatsjnetbe stirawlgtonisedagited t he

sti mul at ' to.. nf i e. St tion so to cause the

i ncr ease% ﬁbtﬁiogl%gegt@% ggmﬁfég%rggoegsbtg;é \%‘gsgtﬁ‘t%t’ﬁgreé%ﬁ AR’ ?ﬁ%a SEFUNT4%6. The
appatat usgagcordi ng to any one of clains 119 or 121, wherein the other body
conpartnent is ascites of the subject, and wherein the stinulator is

adapt ed tla3cofihe gapparatish eccetdimgiltat argn os® &S claine d05 eort 167, BBERAS &hd N

nol ecul ar__ passage bet ween helclr\ls nd.the . . ..
phgrmace cal agent 1s sefected om %edhst consisting of: an anti-inflammatory agent

and a non-steroidal anti-inflammatory drug (NSAID), and wherein the stimulator is
adapted to configure the stimulation so as to cause the increase in the passage of the anti-

20  inflammatory agent.

114. The apparatus according to any one of claims 105 or 107, wherein the
pharmaceutical agent is selected from the list consisting of: an AD vaccine, an AD
vaccine which includes antibodies against a specific protein that is characteristic of AD,
an AD vaccine which includes antibodies against B-amyloid, an AD vaccine which
25 includes antibodies against tau protein, a combination of an AD vaccine and an anti-
inflammatory drug, a component of an AD vaccine, and a derivative of an AD vaccine,
and wherein the stimulator is adapted to configure the stimulation so as to cause the

increase in the passage of the selected pharmaceutical agent,

115.  Apparatus for treating Alzheimer's disease (AD), comprising a stimulator adapted
30 to:
stimulate sphenopalatine ganglion (SPG)-related tissue of the subject by applying

an electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an
114



ascites. 25 127. Apparatus for diagnosing Al zheiner's di sease (AD),
conprising a stinmulator adapted to: stimnulate sphenopal ati ne gangli on
(SPG) - r el @Dad/103685ue of a subject by applying an el ectri ®@all/1E03goad8 t o t he
SPG related tissue, the SPGrelated tissue selected from an SPG of the

subj ect and nerve fibers of the subject which are directly anatomcally
connect edPCoof 3 sHuectpal nerce Gberd iafuhe sublectsWhiglylaz idBectlyoangtonigalyause an

i ncrease | I age between cerebrospinal fluid (CSF) of the
subj ect S5 eg{%g??ﬁglf%ggg%ﬁfl uid of the subject, so as to 116 WD 03/ 105658

PCT/ | LO3/ 00508onfigaed the stimelatordsmapnioshgseah ihdreasA cetdBal bibrel gy £CRKFus
accordin 0 claim 127 rejd the stinulator is adapted to directly
stinul at gfh‘?@u@ﬁ& S%afé?“%ggr’!&?m for diagnosing Al zheiner's di sease (AD),
conpr Lsi a stinmul ator 5 adapted - stinulate henopal.at i ne nglion
(SPG) 5 el 36 o b Bhii et ebamy | B reh Ry DRSS R RER o 3RsHRLY,

passage Glintube: eBpect, the SPG rel ated tissue selected from an SPG of
t he subj ect and nerve fibers of the subject which are directly anatom cally

connecte o the SPG and 1 onfigure t tinul.ati on.so, as to, cause an
i ncreas eqilh‘ nﬁpé’ﬁﬁﬁ‘igbrp%?gﬁ%ghgﬁmgﬁlseﬁgR@?’&gﬁﬁpﬁﬁf‘gPlsﬂfnala &éé‘?pt t he
subj ect gpd another body fluid of the subject, so as to facilitate a

di agnosis of the AD. 130. The apparatus_according to any one_of clainms 127
or 129, wher eishmplte sphesepaleine; ganglign p{Jdkiglafrdadistie A cBAsHIIGENY of the

ot herlobod@fgs%hﬁu'c%dan égor%xgt]to ahNGr ?&e@geaémﬁe 056 HihB BP Rt MsdSeledthier ein the

apparatus Is a az@aépt correfate an abnormal concentration of the
const i t uehami en aSRat dfothegsubisict apd negwe fibps e fher swhiert avkioh dirp gliteetle| ai m
130, \Ahera%iaﬁmti&ﬁ %8:91%%&%%%8#@ 56l ected fromthe group consisting of: a
protein, a orrmXe, an anti1body, an electrolyte, a neuropeptide, and an
enzyne, and whenigure tHeatiophéivataeiss toscaastapt i@cretse imearsbmkeblbtkilowl(€BFRd
constituent, 2.0 133. The atus according to claim 130, wherein the
ot her bo ﬂﬁ%‘#’ﬁc’??et?gg?tg@eoﬂ)romthe list consisting of. whole blood,

pl asma, serum,.and ascites,..and wherein. the atus .i'g adapted.to
measure tﬁé - c oS PPN aarﬁ?fdé"&:}ﬂ IaPBﬁ%netq{glaérgf «]a]cf(gg??’l Whegetn ??Afgm%% Otdbpar at us
accor di nthdapte@ tadIMAigIO thodiafuition kb as BRRadeanUmpiovedéiam eehetabolic state of

a central nervous system (CNS) of the subject.

119. Apparatus for diagnosing Alzheimer's disease (AD), comprising a stimulator
adapted to:

20 stimulate sphenopalatine ganglion (SPG)-related tissue of a subject by applying an
electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an SPG of
the subject and nerve fibers of the subject which are directly anatomically connected to
the SPG, and

configure the stimulation so as to cause an increase in molecular passage between

25 a central nervous system (CNS) of the subject and another body compartment of the

subject, so as to facilitate a diagnosis of the AD.

120.  The apparatus according to claim 119, wherein the stimulator is adapted to directly
stimulate the SPG.

121.  Apparatus for diagnosing Alzheimer's disease (AD), comprising a stimulator
30 adapted to:

stimulate sphenopalatine ganglion (SPG)-related tissue of a subject by presenting
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measure the constituent by extracting the other body fluid fromtissue of
the subject. 25 135. The apparatus according to claim 130, wherein the
appar at uswp3aespt ed to neasure a plurality of constitueRCIILAAO508The
apparatus according to claim 135, and the apparatus is adapted to determ ne

a diagnostic result according to the interrelation between concentrations
of the cohsiPmiidatay air ppgsage ppibasehiers, the SPdralgisd dissvg splegthéifony 28 SBGsease

bCT) | Loar bUEoi e b Y KR Ehe S SuBATREh b bl MR RER e e o

subj ect Ithe SR§plagdng an el ectrl cal si gnal to the SPG r el at ed tissue, the

SPGreIatedtlgrgﬁﬁ stglec:tlgt om .an % ! ﬁsii‘lt‘ﬁ and n rve fibers
of the subj ect g f’r‘%’cﬁﬁ At 8%?&%%? §/elgd’ﬁ 3 %d’af'sgge “8pG, and 5
configure cteln&alsﬁermusastystaﬁ ENDoft the cabjsd Ad dnothecdsdy tonpRinentibathepassage
bet ween cerebros;g geh uid (CSF) of the subject and a tissue of the

subj ect , SUYeLSoas i lﬁtet%ﬁhégréms(? is of the AD. 138. The appar at us

accordi n aim 137, vvhrelnthea ratus is_adapted to directly
Stimlatd %he%@@p%@wﬁw RS I PA RPE o ey 5lg?rﬂssl.2hgwl)ﬂr%éber?@mr§mailss ease

(AD), CO@B@t@d RSt h Gbtsatueht of AR E BodPeondfattiieh@t € sphenopal atine
ganglion (SPG -rel ated tissue of a subject by presenting an odorant to an

ai r passags, ofrpt gpzﬁéf@ fee&rdmtgh@ m%PSiiéf@f* c%ﬁﬁ 149 seuA, %Iel%?ﬁ ﬂaé oﬁfe?%d}an SPG
of the subject and nerve bers the subject which are directly
anat 8fi capmpatBeinciaeladest o SY%@mICthO@GHC‘dﬁ%pfb@f\ﬁhf’ggmléeqf,hénfbt“ihﬁmratﬂi\%n SO as
to cause uid
(CsPy of “TRuleRFiCaRGeL R, PRirRie B «BATIRGRS B IEFRe (ETEREESPhORN
diagnosismsﬁgahﬂwﬁmfmmlﬁsaﬁhﬁwawﬂamabhmdaumdmﬁmng to any one of clains 137
or 139, wherein the apparatus is 20 adapted to neasure a constituent of
t he tissu@4. 14be afifneategppac@ingdo any: onnedbfrxgaitm 1¢9 ar mn%ereim&le@'ther bbdy
apparatus,_is_ ada corr n_abnpr nc t|on
onstltueﬂF@?%nnggﬂW%?éﬁ %Ea g%ﬁ%& ﬁ@ Pﬁﬁﬂﬂﬁ?%tclalm
140, wheroenmgdré\ﬁmcnmﬁﬂaﬁouesataslts c&ﬁﬁe&ﬁé ﬁd:réalé@{ﬂ mbBRculgl SisEnge Gasieshithg of . a
protein, ﬁ ? an anti body, an electrolyte, a neuropeptide, and 25 an
enzyne, WH&S%P%“?%e apparatus is adapted to neasure the sel ected

consti tuent. ) . :
125. The apparatus according to any one of claims 119 or 121, wherein the other body

compartment includes serum of the subject, and wherein the stimulator is adapted to
configure the stimulation so as to cause the increase in molecular passage between the
20  CNS and the serum.

126. The apparatus according to any one of claims 119 or 121, wherein the other body
compartment is ascites of the subject, and wherein the stimulator is adapted to configure
the stimulation so as to cause the increase in molecular passage between the CNS and the

ascites.

25 127. Apparatus for diagnosing Alzheimer's disease (AD), comprising a stimulator
adapted to:
stimulate sphenopalatine ganglion (SPG)-related tissue of a subject by applying an
electrical signal to the SPG-related tissue, the SPG-related tissue selected from: an SPG of
the subject and nerve fibers of the subject which are directly anatomically connected to
30 the SPG, and
configure the stimulation so as to cause an increase in molecular passage between

cerebrospinal fluid (CSF) of the subject and another body fluid of the subject, so as to
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143. The apparatus according to claim 140, wherein the apparatus is adapted
to mneasure a plurality of constituents of the tissue. 144. The apparat us
accor di ngwo®3abzmbsn 143, wherein the apparatus is adapted POT/IUS/®508 ne a

di agnostic result according to the interrelation between concentrations of
the 3 0 constituents of the tissue. 145. Apparatus for treating

Al zhei mefacdlitae adingposisgdithe 8Bnpri sing a stimul at or adapt ed 118 WD 03/ 105658
PCT/1L03/ 00508 to: apply an electrical signal to at |east one site of a
subj ect, 1ghe dhe apremtuscacaiding helpine!27, wélﬁre@dh%ftgwlﬁsr isrdapiedtoigeiyal at i ne
gangl i on (i GR&. @ spde subject, an anterior ethnoidal nerve of the subject,
a posterior ethnoidal nerve of the subject, a conmunicating branch 5

bet ween an anterior ethnoidal nerve and a retro orbital branch of an SPG of
the subj d€P. AvpEatusniar dingneming Pareingst diswpe 4AADYs EERPIEINg & hHERREPT ner ve
and agr etaa%t&hgl tal branch of an SPG of the subject, a greater palatine
nerve of t subject, a lesser palatine nerve of the subject, a

sphenopal at i n@hm@a’sﬁespbffnopﬁeﬁ@lﬂﬁ}lemn (%Q@ﬁmﬁwﬁi%g shbjsetdty yeenien a
rraX|IIarynrv Ubj t he
subj ect, 4 Op((:))rsa erl or n%ésg 8fth%gr b’fhg%EG la Ee%%% aﬁ%{gﬁ raorgs?b nerve
of the smlﬁjﬂmmeatrandhemreg‘xhaglofdn subjet:thﬁnc}sarb]deedtly aamtomﬁdaﬁyem:uetneﬁ)er goi ng
into the ﬁ?t%lﬁG%\%le ion of the subject, an efferent fiber going out of the
otic ganghy the subject, a vidian nerve of the subject, a greater

supenbi ci al  peifigasathe BRMVBLE sd dieto TeiNe @6 tincr@lélirtmbRES QP beRLéEDS al
nerve of the subject, and configure the signal so.as _to cause an increase

in cl ear &ftrasping fuiH(CEefche sibject ond pretherhodyfiluid o thersibicrle FY 8L syst em

(CNS) of fgggtaﬁgmlgg%mgmgg%@ brain of the subject to a system c bl ood
circulation of the subject, so as to treat the AD. 146. Apparatus for

treati ng {37 haingho:sard RE8AMELORly oSS 19 & 5] ikiahthe AlaRIEG O

present an odorant to an air passage of a subject, e odorant havi ng been
sel ect ed ddapted forrespeure atcpustituent afife ether hody Buide because it is such as to

cause an increase in clearance of an 20 AD-rel ated constituent of a central
nerva®s shdt erfibg @ﬂs?rablfs ackherdingbjoe clairh r I3Mh wherearb thrs pppeadtus liniadeptedSK) of t he

subj ect 1.9 81, RYSly r&ap%o%gg}u%hgxg%tﬁ%c&@nﬁéntttg'S ABLEPLeaBO s to Treat the

AD. 147. para Bg4se conprising a

stimul at f3 adar%%:%ﬁ'% grdﬁl an cﬁlhrg(iﬁl Sv?haeleéxg c%nstglien’?ls slelgagé frgnthI te of a

subj ect, e si consi

sphenopal gbupengistirg dfOﬂﬂp(ot“dﬁC;‘)a tofmbdte ais mh;bed;t, ,an alecaolyer 4 neurgicbtids, dad nerve

f th I ior ni in
gr a}[,] Cﬁ s 99 eenczymt e, an(P Wlslérgm the ap%gratus 18 aadapteg to measure tﬁe se?ecteldecglgstltuaentc onmuni cating

20 133, The apparatus according to claim 130, wherein the other body fluid is selected
from the list consisting of: whole blood, plasma, serum, and ascites, and wherein the

apparatus is adapted to measure the constituent by sampling the selected fluid.

134. The apparatus according to claim 130, wherein the apparatus is adapted to
measure the constituent by extracting the other body fluid from tissue of the subject.

25 135. The apparatus according to claim 130, wherein the apparatus is adapted to

measure a plurality of constituents.

136. The apparatus according to claim 135, and the apparatus is adapted to determine a
diagnostic result according to the interrelation between concentrations of the constituents.
137. Apparatus for diagnosing Alzheimer's disease (AD), comprising a stimulator

30 adapted to:
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bet ween an anterior ethnoidal nerve and a retro-orbital branch of an SPG of
the subject, a communicating branch between a posterior ethnoidal nerve
and a retwo-oeniessl branch of an SPG of the subject, a gPeatieo3/qaisati ne
nerve of the subject, a | esser palatine nerve of the 30 subject, a
sphenopal ati ne nerve of the subject, a comunicating branch between a

maxi | | ary ner vEmylste spheropaatine gamalioniPEgrelated Hssye pht sutiiers by apnlngfn t he

subj ect, i ] f suhj Lok Eaor bi erve of
The subi eayoia TPl LEEErRK R ik BPGTA B35 3Bk PR B8 6E0s

subj ect, the sefifcé padnerve Hidersgdithe sibyico whivh ap¢ diveaglaraghtonnicatly cotrecsdity ect, an
ef f erent t%}gﬁé ing out of the otic ganglion of the subject, a vidian
nerve of € Subject, a greater superficial petrosal nerve of the subject,
and aHd esser desfiywethectiaulation yeaofo dabe Mubjresst in antbeslanpdsgige defwen si gnal
SO0 as to cause an Lncr e Lh passage froma systemic blood _5 circulation
of the su%fei’ﬁﬁspﬁnﬁk %“1 @gﬁl P% eﬁﬁﬁﬁ%&é‘dé’y@sﬁwg%ﬁlﬁl I5F $hes BuBrlikie a of a
phar maceudiagabis apenmuppl ied to the system c blood circulation, so as to
treat the AD. 148. Apparatus for treating Al zheiner's disease (AD),

conpri si ngpga  Sithe AP~ 2RSARMEQ cldi@ 1B SPIRMIn Ak HPNRREs d@pRA tPdifecRSSage of
t he subject, the odorant having been selected for presen?atl on to the air
passage etheSPGs such as to cause an increase in passage froma 10
system c blood circulation of the subject into a central nervous system
(CNS)1of 139 Apphiaast forOdiaghobilg! ABAGHEFE At b€l t0 s stem c
bl ood circulation, so as t% t rgat t he iD.Se%gS@D&Zlgg{?lgPﬁggfag?&?‘fggtg%/i ng

Al zhei mer2dgpigd kease (AD), conprising a stinulator adapted to: 15 apply an
el ectrical si .Sl f L.eCln i .ected from
the |1ist con%iﬂgiiu %aﬁﬁs%’%?épgﬁg%%gﬁ%%}g? g%@e”%%%ﬁ% %n(Sf(aSé}é% CW ?ﬁ%%ég j ect, an
ant eri or @t ¢depingtd an giepaseagsfof tiresubiebf, 8ot SPGrrghasd tssioselatdinfporoadn SRG ve of

t he subje i.catd.n nch. between an anterior et hnoi dal nerve
and a r et%?%%ﬁa g%%tr}ireé%c begsf (%ﬁe %%&Co fn}[éﬁges(ﬁrt?jctg'c?Il,a{‘)gnc%grﬁ%chgf“? ng

br ancts betheSB@, andpost eri or et hnoi dal nerve and a retro-orbital branch of 20
an SPG of the sg&l’?ct, a eat er Eal atine nerve of the subject, a |esser
pal ati ne nervé® fdie Sgﬂ’gﬁsaél@’cl S0 85 B ATARSESR & molsrrlappastags beliFRct, a
conmuni caderdbgosPinaNBiidESWEEN TR sub@Xi dolial Hssie by hedBie@N soRGOfciliiee $Ubj ect,
a nasopal ati ne nerve of the subject, a posterior nasal nerve of the

subj ect, 4penops PEBEKIR-al nerve of the subject, an otic ganglion of the
subject, an afferent fiber going into the otic ganglion of the subject, an
ef ferent FOberThg@rprjatps ageqrding toramy ope plcclyjmnd BT onl ik whimsinsthp prusratusgs vi di an
ner ve, pf éd&&e&%%ﬁreaacogftﬁﬁén%ftﬁb'ﬂ% icial petrosal nerve of the subject,

and a | esser deep petrosal nerve of the subject, and
141. The apparatus according to claim 140, wherein the apparatus is adapted to

correlate an abnormal concentration of the constituent to a pathology of AD.

142. The apparatus according to claim 140, wherein the constituent is selected from the
group consisting of: a protein, a hormone, an antibody, an electrolyte, a neuropeptide, and

25  anenzyme, and wherein the apparatus is adapted to measure the selected constituent.

143, The apparatus according to claim 140, wherein the apparatus is adapted to

measure a plurality of constituents of the tissue.

144, The apparatus according to claim 143, wherein the apparatus is adapted to
determine a diagnostic result according to the interrelation between concentrations of the

30 constituents of the tissue.

145.  Apparatus for treating Alzheimer's disease (AD), comprising a stimulator adapted
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configure the signal so as to cause an increase in cerebral blood flow
(CBF) of the subject, so as to treat the AD. 150. Apparatus for treating
Al zhei nerwe odite®sse (AD), conprising a stinulator adapt edPC3ILe300pIesent an
odorant to an air passage of the subject, the odorant having been sel ected
for present ation to the air passage because it is such as to cause an

i ncrease®n cerebral blood flow (CBF) of the subject, so as to treat the

AD. 120 WO 0341056 81eRET41Isidal QQ@PREst odddite Mbﬁbwﬂlefsﬁé sélecxginfoan ﬁ@

Al zhei mer' s disease (AD), conprising a stjimil ator. adapted to

el ectri cdist ginginting o azp ?f@ﬁslﬁm%?n&ang]i“tne(sgﬁ) T Sppjubieet ap ﬁl@feg‘?‘t %I“s‘%’ﬁglct ed from
the 1i Stnefl@%?'ﬂzet d%j%gpfa 'S’teﬁ%ﬁﬂ&%l%%eofgﬁ@ﬁibje@ﬂ a(cotfun@htiddierafdld] ect, an

anterior drve of the subject, a posterior ethnoli dal nerve of
t he subj éetween at OMETION ezﬂanmd@j risr\’&ﬁn@\amoa\@bﬁalé?fﬁnéht’%ﬂ RGC ef hesptieat ferve and

ge: \i:a;g %%%éél%iecﬁﬁ?ﬁag gﬁnsfgﬁ%fno{ Qt?]m%i‘&gi £&le aftl o Mta‘? BfahfPofPr anch

ve and a retro- o 1tal branch of an SPG
of the suljsPd of the GGt ergrcmérq;elaﬁm meevevas th subjeet, sdﬁt;p@@@latvae negesdithal at i ne

nerve of the subject, pheno l.atine nerve of t
communi caUPise Br %Fﬁ‘@ﬂoﬂﬁ‘ g %ﬂﬁa%bﬁc Cﬂg?n\}lencagogs dngggew?ee?h
subj ect, @ RsPRENVEEANS SRG vetiRfsubjbe, aSﬁHQsztnneae@esfﬂielsmhsject,rmmtennerve of

t he subject an infraorbital nerve of the t|c goll n of the
subj &t Iwﬁalatef‘er efnthe rsphjeet, @wrrf@mhlfﬁlonﬁtfﬁeo cs“élfﬁfg 2P Co‘%ﬁn $iBf ect, an

ef ferent { :ngfé}Qnt ﬁ%téxt RO b HBNGH bfaRe Jetch@neﬁfaieﬁqtbcr going di an
nerve of dubj ect ea% super%l ci al Eetrosal nerve of the subject,

and a | escwrofdeepw@nglwaﬂf oo suiscb vidian Bebf etthe subjectas st SUgeHisdf he
signal so as %%%%éf %untp A4n33Ess r%e%ﬁe%%kgl ErvR3PRRYMREIMgen a central

nervous s1§/e he subj ec anot er body conpartnent of the
subj ect, so ascohfigiraahé |sigaalesoaasdtoagamss s indreashan Alparang® of apdp-agletsd f or

di agnosi ng Al zhei i sease 0 ti ed to
preseht a?Pné%?IgH?EF‘?}ﬁ?ﬂnﬁv?usﬁﬁ *‘s‘%ﬁ%Ng)fm ea}b%%t ?1 lgpﬁﬂnaotfg{oersgﬁtg aﬁgw ng
been 20 §%}s%%@ﬂlo&@Eirdhﬂﬂﬁ)ﬁ@fﬁielsﬁmedt,csotab&)maltthea%&age because it is such as
to cause an increase in nol ecul ar passage betvveen a central nervous system

(CNS) of the subject not of t 4so as to
facilitat & ofPRRAEEYY ©r Wa?@&%lmi@%ﬂfﬁg@ﬂ nsm agn%és{gljng % Zhei ner's
di sease ( reseﬁpttpad&arﬂgoanst Aish@d ¢Tra suajéaoﬂﬁd)dofant Bﬁnm)lpﬂey selected fect ri cal
S|gnal to | east one site ofp a subject, the site. sel ecteg fromthe |ist

consi sti ngreéﬁntaﬁan SpHeniPaPBes heals r\de U 35 &ppause N RS B FISRARCe ] Mnt er i or

et hn‘obgal AD-related constituent of a central nervous system (CNS) of the subject from

cerebrospinal fluid (CSF) of the subject to a systemic blood circulation of the subject, so

as to treat the AD.

147. Apparatus for treating Alzheimer's disease (AD), comprising a stimulator adapted
to apply an electrical signal to at least one site of a subject, the site selected from the list
25  consisting of: a sphenopalatine ganglion (SPG) of the subject, an anterior ethmoidal nerve
of the subject, a posterior ethmoidal nerve of the subject, a communicating branch
between an anterior ethmoidal nerve and a retro-orbital branch of an SPG of the subject, a
communicating branch between a posterior ethmoidal nerve and a retro-orbital branch of
an SPG of the subject, a greater palatine nerve of the subject, a lesser palatine nerve of the
30 subject, a sphenopalatine nerve of the subject, a communicating branch between a
maxillary nerve and an SPG of the subject, a nasopalatine nerve of the subject, a posterior

nasal nerve of the subject, an infraorbital nerve of the subject, an otic ganglion of the
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nerve of the subject, a posterior ethnoidal nerve of the subject, a

communi cati ng branch between an anterior ethnoidal nerve and a

r et r o- or bWoab/ibdsahch of an SPG of the subject, a comuni eaTihes/dos@nch

bet ween a posterior ethnoidal nerve and a retro-orbital branch of 30 an SPG
of the su e er..pal ati ne
nerve of ? Jﬁ]@g&s%fﬂ&%g&sggﬁdgn %@kfa{h% \ég%lervgla%fswﬁbt g%ﬁfeg%t?j%% éon%a
comuni catoungf the an@gar@bméﬂlea;ubjaaxa k/idamynenerufehamﬂbjm apeatafsupdrficislubj ect ,
a nasopal atj ne, nerve. of the subject, .a 03/ 105658

pCT 1 b3 GEene! Rt ShnubiRe 31 et ifp B S Lo BB R i her ve of ¢ he
subj ect, an ot bénfipangthe Gignalf sd &€ csusbjaﬁthrea%e i@ bhssigenfrorh lab;@ite:giai Bigod Nto the
otic gangllorl of the subject, an efferent fiber gl§3 0 the otic
gangllén Stroylpfions ph thee pub J%Pt\}P?Bl ane \?@Wé?flstsﬁ%e@dd tof gﬁ“ igtterof 2
superfici %harrrﬁ%&dti@ﬁaﬁgeﬂ%ﬁyﬁle@fto B Systdihlt Blobd cRAMatfn] &85 R aR A8t r osal

nerve of the subject, 5 configure the signal SO as to cause an increase

in nol ecul ar passage betvveen cerebrospl nal fluid (CSF) of the subj ect and
anot her bdd§- f Pwparaws forgealing plrbeimess diggase §AD).Lomprisiag @ smylatoy pdapted of t he

AD. 154 Q@Bﬁ%@i&%!ﬁoﬁ&ﬁnt% a8 QQ?hs@Qge’%f%ﬁéeéuB}%Et theHaSEAERv IR Bben SRTRIIESE N 2

stinmul ator ~adapted present an odorant to an air passage of the subject,
t he odor ampreskietiongo bleeamr palssaggéle@wﬁeﬁ ISfS@lch m’f@yemeewumreasc)m Peesage fropass sage

becau it u ween

cor brgsprtar e Frafy g 8 Sl R e EREF 575 The
subj ect, sobjad, i ﬁlmundtqeh'ataba@nthu@glmnlstb shetﬁystblhm: Adnd cﬁﬁﬁlahékppaaﬁtou&af or

di agnosi ng Al zhei ner' s di sease (AD), conprising a stinulator adapted to:
15 apply e &Pect ri cal signal to at |east one site of a subject, the site
selected fromthe 1list consisting of: a sphenopal ati ne ganglion (SPG of
the subj ed#9. amppadatssifor tretingwilzhaimer's disease ¢AD) @npuibing atstimalape atiggtedr

et hnoi dal .nerve of the subject, a conmunicating branch between an anterior
et hnoi dal ®erve and a retro-or bltal branch of an SPG of the subject, a

comuniscat i ng kpaneh ehekitteienl Qs (st ik sié Bf@élﬂ)?éct IS € s@lBfle@from the
retro-orbital branch of 20 an SPG of the _subject, greater pal ati ne nerve

of the subjskeensisgng g @eﬁph%ﬂpalam?egmh%(%ﬁ)tqféhe g%jc @ anterighpfbReiial at i ne
nerve of tdeﬁvescsmh@ﬂbgec@ LU SBhbAY RANGHhOSINREN dmniBXdatib@b¥nher ve and

an SPG of the subjec a nasopal atine nerve of t e subject, a posterior
nasal ner \l@t\mentah@n@ubq @hm01dalmet\wfané@rr@rq-©nbltaiéarwh@f an ﬁ%Ggﬁﬁ]eéulmectam otic

gangl i on cho 1caﬁf# Br%ﬁ{;h ??ﬂ%e&f J 6s?e%lég dagﬁér?%aﬁd-'% I?etltoh)?bl tl'b?angﬁ‘pgl i on of

t he subject, an e ren er g i ng ang ion o
subj ecxo, an\8RG afithe subyet,af grédte pslabipendrye xaf the abjeet, aﬁup@lpﬁiauneaﬂxervqmtth@s aI

nerve of tH8 S0 Gitnodifind AefRSSF adCER;RE § WAL Blanth bebvih oSt and
maxillary nerve and an SPG of the subject, a nasopalatine nerve of the subject, a posterior
nasal nerve of the subject, an infraorbital nerve of the subject, an otic ganglion of the
subject, an afferent fiber going into the otic ganglion of the subject, an efferent fiber going
25 out of the otic ganglion of the subject, a vidian nerve of the subject, a greater superficial
petrosal nerve of the subject, and a lesser deep petrosal nerve of the subject, and
configure the signal so as to cause an increase in cerebral blood flow (CBF) of the

subject, so as to treat the AD.

150.  Apparatus for treating Alzheimer's disease (AD), comprising a stimulator adapted
30 to present an odorant to an air passage of the subject, the odorant having been selected for
presentation to the air passage because it is such as to cause an increase in cerebral blood

flow (CBF) of the subject, so as to treat the AD.
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configure the signal so as to cause an increase in nolecular passage
between cerebrospinal fluid (CSF) of the subject and a tissue of the

subj ect wooa,s05t668faci litate a diagnosis of the AD. 30 1P6€T/1RgE@s@t us for
di agnosi ng Al zheiner's di sease (AD), corrpri sing a stinulator adapted to

present an_odofant to.an.air_ pas e. of, the Sublsft t he. odor avi ng
been sel gsclre PR5Fe tbsr éﬂ%teﬂltag?osglﬁ ggzgf ers Seaseg g%)m aglsé |tgmlgla£uch as to
cause an idaptegase in 122 WO 03/ 105658 PCT/ I LO3/ 00508 nol ecul ar passage
bet ween cerebrospinal fl uid ( of the su j ect i
subj ect, so asap?g’ i?“a?!?‘l“i“faéﬁlgn t‘bliz”alﬁﬁﬁgl?es“@fo 7E0 Jﬁ% ?’igl?e e%‘fg:%afﬁ’ﬁé t us
accor di ngllﬁt%oﬁﬁé‘cm rtﬁ’ 8f p! 1 BhalHing Gangldn (Sp@) oflthé.suBiéd:, alﬂ-&&enélr%%m&éﬁ

er

150, 152, 154 or ein the stimulator is adapted present ;n
associ at i Bervewf the ssbmea oerderion ethanpidph apye of thej ﬁqbﬁcweggg@u@@aﬁqggm el to

reduce a 0, 2158. The
appar at usﬁgtgfg%{r%]l %é&%g%%ﬁ%g%&%% qt al tﬁggggé?g%hag%f%h %Oﬁﬁg%&%f% 139,

146, 148corimOnicdtg, brarsh betweellﬁ®ostﬂmm®hm01ﬂ$ieleaweran§assia@rerhltﬁbblamélsofa nasal

cavity of t P wherein the o) esent
t he odor afit Efg ?#}e Sﬁétjs%tr grae\z}ﬁe’iglala%fﬁ 58 O%ﬁ]%rgﬁ@g&a%lae %rs&g%%or gl ng 0 any one
of cl ai mssiiect,99, spﬁéhbpal?uﬂr?e, nd@d ,0f 1RO, sub3&, aldﬁnmuﬂd&ngl&@nchlli&weé:ﬁlﬁt or

156, wherein_the air e jincl de a throat of t ., and wherein
the. st9 PR ne A T A
appar at us na&e aésh g tﬁ@sﬁé&t Qﬂﬁnﬂior&'teﬂlﬂé‘ﬁveggf th® Qubjé-cﬁ’ 7an 3tc/ gankBdn o 2R, 139,
146, 148, 150, 152, 154, or 156, wherein the odorant is selected fromthe
list consPF@ipshgncterent Bbesaime HHp @%C&an%VEIOSH@ﬁ&WSﬁean AFraend Ahsr 2088t at e,

and wher ei, t EsTaRd gant .

161. The agtp%ﬂﬁg? égé g}H cgg?&u()%{hétsgggﬁy@gﬁ%gél R ms&j}% ! ﬁ?[%r%gpéﬁ%l 121,
129, 139, pétdgal nemfﬂlesmbje%@d alsser daep peiEosalpesvedfithe swbicsarant i s sel ect ed
fromthe |i st t i de,
Codutbent or i aoER tdidhe so A6 LAPE thofbd T foRFhith pESLBHARL B2
present t kentgdlresicas sgdean a@iNS) Ii2the Tsubjeeip pad anmiherabxrdgrdnnmrtnmmangl thene of

clainms 97, 99, 107 17, .12 129, .139, 146, 148, 150, 152, 154, or 156,
wher ei n t SEISGROAN O 1%53%7% %’d’s‘Isrogﬁﬂetﬁ‘}% list consisting of: menthol,

al cohol, nicotine, piperine, gingerol, zingerone, allyl isothiocyanate,
ci nnanal d eby de Apﬁatﬁiul g aflotl eﬁagdesng Apﬂ&pﬁeﬁyl dlé’eapeh QA;DI) etdmprisiteot rﬂt'muyfamat e,

t hynol , eucal and wherein th I tor ap
present t H‘ a]_cg ocRTE %g’bf’g‘ﬁ nt 19 g5 alrﬂ?ésﬁﬁﬁg ﬂ’gueﬁg %40563?‘8 Hh e‘?f’ne of
cl ai mgo97 sel8&ed 12 presbitbtion dlthe 38 Dasshd® bechd, it is such as to cause an increase in

molecular passage between a central nervous system (CNS) of the subject and another

148,

body compartment of the subject, so as to facilitate a diagnosis of the AD.

153. Apparatus for diagnosing Alzheimer's disease (AD), comprising a stimulator
adapted to:

25 apply an electrical signal to at least one site of a subject, the site selected from the
list consisting of: a sphenopalatine ganglion (SPG) of the subject, an anterior ethmoidal
nerve of the subject, a posterior ethmoidal nerve of the subject, a communicating branch
between an anterior ethmoidal nerve and a retro-orbital branch of an SPG of the subject, a
communicating branch between a posterior ethmoidal nerve and a retro-orbital branch of

30 an SPG of the subject, a greater palatine nerve of the subject, a lesser palatine nerve of the
subject, a sphenopalatine nerve of the subject, a communicating branch between a

maxillary nerve and an SPG of the subject, a nasopalatine nerve of the subject, a posterior
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148, 150, 152, 154, or 156, wherein the apparatus conprises a capsule for
pl acemrent within a nouth of the patient, the capsule adapted to hold the
odor ant, wod3aaewhs gured to di ssol ve upon contact w th salpcrargs/dosepui ds of
the patient, whereupon the odorant is 30 presented to the air passage.

164. Appar.alu or.hreating, Al ' ' [ ) LS NG e 123 VO
03/ 105658“‘15%11%[1{60%]; B’Sggye&aﬁélé@%?@r@!g rgggggﬁe\s/glg %P;anaﬁﬁor’%gglgdﬁt%tgs st or age
wi t hi n t hebiedn naaffershiditeggoingisethe otib gargtion afithe bdijevy apaffatshefibenfoingcr easi ng

cl earance of .an AD-rel ated. constituent. of a central. nervous system,(CNS) of
the subj e®f % %Eﬁﬁt@&a@%‘?%’s it %Fus“fl‘f‘:%nad“é‘é%f—“)"w&"??ﬁes%ﬁ%j aet™ %S%Degf%&lem c

bl ood ci r gattoadlingfve@f theBubjbe, fdb)lests deapfetfBaladok anthedabjeateand el emrent
adapted to present the odorant to an air passage of Hhe atient, so as to
treat The AD, CBHZUESpe SEntlsS 8% 1Q CRlSE | Mginiesshnpleily; EEE%E RS

conpri Si NgerebrdhiRH PuRNICSTH) AF ALLsUPRIE Bid anbthe@Bo@H liANE hOEutHEArRAR t4i thin

t he odorant-storage vessel, the odorant being capable of increasing
passage, facilitatea dipgnasitiad theiAJdd circul ati on of a subject into a centra
nervous system (CNS) of the subject, of a pharnmaceutical agent supplied to
the systeg R{S,gaqgu@f&c tiahdsRiy AMMEinRRs qﬂ&ngﬁﬁl do¥iriking! £WBRllatadapt ed
to present the odorant to an air passage of 15 the patient, so as to treat
the AD. 16dptedpparesentsanf edorant éaen Yy pabsake phihe' sybigets bgsdoanpbavirghpgehi si ng:
an Odj(.)é an%éléc&e%r f%ggzre\é ﬁﬁgtieol 1o Hle 919%5%9%(3 ﬁe%ﬁus%tip{sasqal W #ohéaﬂset Qleincrease in

odor ant - st orage vessel, the "ddor an el ng capable of 1 ncreasing cerebral
bl ood f | owo{eCRz) padsagehiectsedn] extbrospim! AQida(CSIaf dit subgéeit \apd \anethemipaity,

adapt ed t%.gfﬁ.entbthe odqrgnﬁ.%o n air sage of the patient, so as to
treat the &S OTRFAUDIREY ST %0 8 ER® 3iHERSE NI A Zhei mer' s di sease (AD),
conprising: an odorant-storage vessel; an odorant for storage within the
odor ant - sti8.agappaaiae!for dhenaiigy althebwirs gdissapalgAb), &nmfsingne rstamilangr

nol ecul ar Eassa e between a central nervous system (CNS) of the subject
and anot hé a¥’B?Sldg'conpartnent of the subject; and an odorant-delivery

el ement, adapt gshly on BegEeN kighfleo atiREADAe kit Gk sAbjectphe SAEselétied from the

list consisting of: a sphenopalatine ganglion (SPG) of the subject, an anterior ethmoidal

nerve of the subject, a posterior ethmoidal nerve of the subject, a communicating branch

between an anterior ethmoidal nerve and a retro-orbital branch of an SPG of the subject, a

communicating branch between a posterior ethmoidal nerve and a retro-orbital branch of

20 an SPG of the subject, a greater palatine nerve of the subject, a lesser palatine nerve of the

subject, a sphenopalatine nerve of thg subject, a communicating branch between a

maxillary nerve and an SPG of the subject, a nasopalatine nerve of the subject, a posterior

nasal nerve of the subject, an infraorbital nerve of the subject, an otic ganglion of the

subject, an afferent fiber going into the otic ganglion of the subject, an efferent fiber going

25  out of the otic ganglion of the subject, a vidian nerve of the subject, a greater superficial
petrosal nerve of the subject, and a lesser deep petrosal nerve of the subject, and

configure the signal so as to cause an increase in molecular passage between

cerebrospinal fluid (CSF) of the subject and a tissue of the subject, so as to facilitate a

diagnosis of the AD.

30 156. Apparatus for diagnosing Alzheimer's disease (AD), comprising a stimulator
adapted to present an odorant to an air passage of the subject, the odorant having been
selected for presentation to the air passage because it is such as to cause an increase in
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the patient, so as to facilitate a diagnosis of the AD. 168. Apparatus for
di agnosi ng Al zhei ner's di sease (AD), conprising: 30 an odorant-storage
vessel ; awomdoomst for storage within the odorant-storagePeaddbed/0osashe
odorant being capable 124 WD 03/105658 PCT/1L03/ 00508 of increasing

mol ecul ar ﬂ@é@ﬁﬁggps%géﬂ@ﬁge%&mremaggmié tASE of BRMub et biPa SRl &G i end

anot her body subject; a an odorant-delivery elenment, adapted
t o pr esentsubjeet, swasrtaficilitate adiagiosispfdlsayp. of the patient, so as to
facilitate a diagnosis of the AD. 5 169. Apparatus for diagnosing

Al zhei mer ' $7di Sikasppaf#AD) gccadimgrtd siyngne of atairo®t, 80t 105t bi7ad2l,u@3,8b; 144n

odorant fof,eS Lthisn the odorant-storage,vessel , t.he odorant..being
capable  of'S i BE M bkt bt SR L ARG R ek gE BB Wit S
of t he ssubtheodoratdnanalgésisine disageh@nfiphpd et redwiad skisafion astociand witltheer y

el enment, adapted t resent the odorant to an air passage of the patient,
so as to fHEPE ?’%ga‘ifghego‘ﬁf%nosi s of the AD. 170. The apparatus according to

any one of_clai 164, 165, 166, 167, quiS o§] 169 erein_the

odor ant - st OPagel By SRRAFUS FPCRIGHAS 1A ARY eF Qhicams ¥e 93kl aht”: 421,i19%rlp9el4énent
conpri ses w8, a51,a82S! 58 Psrals6RE@bini RO gassalg%ﬁncwdﬂes a DA BRRA FliSpAemOr di ng
to any one of clains 164, 165, 166, 167, 168, or 169, whérein the

odor ant - st@dagerejpthe stimplato iradpried foanesaitthe edpsans totha pesabiedvityer y el enent
conprises a nmetered dose nasal inhaler. 172. The apparatus according to any
one ofll| ai¥¥s 1w apnssus aggerdinpgy any 1@ of glaime 9/, 99HEs Bl T 12hd 28.ddPalft6, st or age

vessel in ﬁf%[*’?fd}%t,om%lt Dsd %efé%}ﬁfh@rbtif SlabY Ho¥uatd gglﬁﬁ%t %%Qeaﬁ@gg{ﬁigﬁo? an

air-dilution’ ol factoneter. 1 e appar atus accor

cl ai ns 164whet@s thelsgBiulat@7s ado®(d topresedBthe oddrentad thetthwatai r passage i ncl udes a
nasal cavity of the patient, and wherein the odorant- delivery elenent is
adapt ed t 0l§9r eSBwtappdigunatopsintg to eny bree ofatedths @5 9P1 W07, 174 12THR9, AP A4St US

o

the air passage’i ncl udes
odor ants degrbpietily acié) @oBhtxansna aapity deetat) ¥ evHerdil the Ge@iakdr i Mlabfeg td hr oat .
175. Apparatus, according to any one of clainms 164, 165, 166, 16/, 168, or
169, wher &0t e SEH "8hnpri ses an agent sel ected fromthe Iist
consi sting 6of: ropi oni ¢ acid, :

161. e apparatus according to any one of claims 97, 99, 107, 117, 121, 129, 139, 146,

148, 150, 152, 154, or 156, wherein the odorant is selected from the list consisting of:

acetic acid, citric acid, carbon dioxide, sodium chloride, and ammonia, and wherein the

20  stimulator is adapted to present the selected odorant.

162.  The apparatus according to any one of claims 97, 99, 107, 117, 121, 129, 139, 146,
148, 150, 152, 154, or 156, wherein the odorant is selected from the list consisting of:
menthol, alcohol, nicotine, piperine, gingerol, zingerone, allyl isothiocyanate,
cinnamaldehyde, cuminaldehyde, 2-propenyl/2-phenylethyl isothiocyanate, thymol, and

25  eucalyptol, and wherein the stimulator is adapted to present the selected odorant.

163. The apparatus according to any one of claims 97, 99, 107, 117, 121, 129, 139, 146,
148, 150, 152, 154, or 156, wherein the apparatus comprises a capsule for placement
within a mouth of the patient, the capsule adapted to hold the odorant, and configured to
dissolve upon contact with salivary liquids of the patient, whereupon the odorant is

30  presented to the air passage.

164.  Apparatus for treating Alzheimer's disease (AD), comprising:
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cycl ohexanone, and anyl acetate. 30 176. Apparatus according to any one of
clainms 164, 165, 166, 167, 168, or 169, wherein the odorant conprises an

agent selwotoadofesom the |ist consisting of: acetic acid, ecraLe/msisd, 125
WO 03/ 105658 PCT/1L03/00508 carbon di oxide, sodium chloride, and ammoni a.

177. Apparatus | . one of clainms 164, 165, 166, 167, 168, or
169, wherein aﬁg&%g%rsg%?éeg%e%%%i ses an agent selected fromthe |ist

consi sting of . anedérnt for stbmghwithin the edvranhetorage pesselnthe odomgiesetlg cagabiger one,
al 'yl isothi.ocyanat ci nnanmel dehyde, cum_nal dehyde,
2 b openy | SEHEHE CERTF Ty by ey SRR con ] dod s rNS) 26
the subject from cerebrospinal fluid (CSF) of the subject to a systemic blood circulation of
5  the subject; and
an odorant-delivery element, adapted to present the odorant to an air passage of

the patient, so as to treat the AD.

165.  Apparatus for treating Alzheimer's disease (AD), comprising:
an odorant-storage vessel,

10 an odorant for storage within the odorant-storage vessel, the odorant being capable
of increasing passage, from a systemic blood circulation of a subject into a central
nervous system (CNS) of the subject, of a pharmaceutical agent supplied to the systemic
blood circulation; and

an odorant-delivery element, adapted to present the odorant to an air passage of

15 the patient, so as to treat the AD.

166. Apparatus for treating Alzheimer's disease (AD), comprising:
an odorant-storage vessel;
an odorant for storage within the odorant-storage vessel, the odorant being capable
of increasing cerebral blood flow (CBF) of the subject; and
20 an odorant-delivery element, adapted to present the odorant to an air passage of

the patient, so as to treat the AD.

167. Apparatus for diagnosing Alzheimer's disease (AD), comprising:
an odorant-storage vessel;
an odorant for storage within the odorant-storage vessel, the odorant being capable
25  of increasing molecular passage between a central nervous system (CNS) of the subject
and another body compartment of the subject; and
an odorant-delivery element, adapted to present the odorant to an air passage of

the patient, so as to facilitate a diagnosis of the AD.

168.  Apparatus for diagnosing Alzheimer's disease (AD), comprising:
30 an odorant-storage vessel;

an odorant for storage within the odorant-storage vessel, the odorant being capable
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of increasing molecular passage between cerebrospinal fluid (CSF) of the subject and
another body fluid of the subject; and
an odorant-delivery element, adapted to present the odorant to an air passage of

the patient, so as to facilitate a diagnosis of the AD.

169. Apparatus for diagnosing Alzheimer's disease (AD), comprising:

an odorant-storage vessel;

an odorant for storage within the odorant-storage vessel, the odorant being capable
‘of increasing molecular passage between cerebrospinal fluid (CSF) of the subject and a
tissue of the subject; and

an odorant-delivery element, adapted to present the odorant to an air passage of

the patient, so as to facilitate a diagnosis of the AD.

170. The apparatus according to any one of claims 164, 165, 166, 167, 168, or 169,
wherein the odorant-storage vessel in combination with the odorant-delivery element

comprises an aqueous spray nasal inhaler.

171. The apparatus according to any one of claims 164, 165, 166, 167, 168, or 169,
wherein the odorant-storage vessel in combination with the odorant-delivery element

comprises a metered dose nasal inhaler.

172. The apparatus according to any one of claims 164, 165, 166, 167, 168, or 169,
wherein the odorant-storage vessel in combination with the odorant-delivery element

comprises an air-dilution olfactometer.

173. The apparatus according to any one of claims 164, 165, 166, 167, 168, or 169,
wherein the air passage includes a nasal cavity of the patient, and wherein the odorant-

delivery element is adapted to present the odorant to the nasal cavity.

174. The apparatus according to any one of claims 164, 165, 166, 167, 168, or 169,
wherein the air passage includes a throat of the patient, and wherein the odorant-delivery

element is adapted to present the odorant to the throat.

175. Apparatus according to any one of claims 164, 165, 166, 167, 168, or 169, wherein
the odorant comprises an agent selected from the list consisting of: propionic acid,

cyclohexanone, and amyl acetate.

176. Apparatus according to any one of claims 164, 165, 166, 167, 168, or 169, wherein

the odorant comprises an agent selected from the list consisting of: acetic acid, citric acid,
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carbon dioxide, sodium chloride, and ammonia.

177. Apparatus according to any one of claims 164, 165, 166, 167, 168, or 169, wherein

the odorant comprises an agent selected from the list consisting of: menthol, alcohol,

nicotine, piperine, gingerol, zingerone, allyl isothiocyanate, cinnamaldehyde,

cuminaldehyde, 2-propenyl/2-phenylethyl isothiocyanate, thymol, and eucalyptol.
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