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invention relates to the fields of treatnents for
neurotoxicity and pharmaceutical conpositions. 10
Many therapeutic agents for the treatnent of
conditions or diseases, e.g., cancer, cause unwanted
neur ol ogi cal side effects that may Iimt the use of
the agent. Oten there is no treatnment for these side
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reached, patients undergoing thera may have to
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advanced col on cancer, a disease affecting 50, 000

pphaI@McSutwaltdmmpdmmm States annually. The use of
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and ovari an cancer t
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t’he use e compound, and it Is & conmon
r ﬁﬁéﬂ{blﬁ of tidhhenttis Retrhedpatfentshendbrgging therapgthanhave to
even when the drug is still controlling the cancer.
Cdiscentiiye ugsaef eparticalae dakg fonapeaind ef ineeordl pgsiter. Such

SUUER EP USRI AEECOE WA G B PR B 2 BE 01 oxample, by
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Ves a cated, tine consum ng
| Nt ravenRpyfe &fimiSleO8xAHpl &lie & arpimls&fsam\égehﬁdrhne n@ament of
suggests this process helps, it appears to benefit
onllyarik@d 20%méanat,iedissase affecting 50,000 patients in the United States

annually. The use of oxaliplatin will be extended to a broader group of patients
including other gastrointestinal cancers and ovarian cancer. Overall, itis a
well-tolerated drug with the exception of significant neurotoxicity. This
neurotoxicity is the one major side effect which limits the use of the compound,
and it is a common reason for discontinuation of the drug in a patient, even
when the drug is still controlling the cancer. Currently, patients are able to
receive only 5-6 months of therapy before the neurotoxicity becomes severe
and forces the discontinuation of the treatment.

One attempt at reversing the neurotoxicity of oxaliplatin involves a
complicated, time consuming intravenous infusion of electrolytes. While the
data suggests this process helps, it appears to benefit only 10-20% of patients
and adds significantly to the cost and time of treatment for patients.
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neurotoxicity associated with therapeutic agents that

may have a positive inpact on both the quality of life
and pogsicbtdingly; wietladdsofor prphtieg neyrotoxjcity wbsdviaidd avited
cancer, are needed. 5_ SUMVARY. OF THE | NVENTI The. .
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for use therein. The nethods enpl oy an extract of
G nkgo biloba to mtigate the neurotoxic effects of

the therapeuti c SFEIMMARY OF THE INVENIIONe
invention features a nethod of treating therapeutic-
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pati ent is diagnosed with therapeutic-induced

neur ot dwionk typgt; the inventamdnieatusesea ineghedef Eealkggtherapeutic-

extract. The nethqod desjrabl .educes t he. )
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be i.nduced.by. a__therapeut| . ri
bl S e B PP AP L AR AR BB o 761
anp&owh 4ant59(E11370, BN 52643, P24, RIRAORLE; RUGE).
sodi um’20 thiosul fate, dietHhyl dithiocarbamate,
4-Aepditighd]HGialhgo zatractaaire dedoribedcheinméh loine einttmdiment, the
salicylate, or glutathione), neurotrophic, factors
( @atjent insliagnogedwtith theeapeytic-indugedineypetonicaty prior to
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administering antioxidants (e.g., amifostine, alpha-lipoic acid, sodium
thiosulfate, diethyldithiocarbamate, 4-methylthiobenzoic acid, L- and D-
methionine, salicylate, or glutathione), neurotrophic factors (e.g., nerve growth
factor, neurotrophin-3, neurotrophin-4/5, brain-derived neurotrophic factor, and
glial-derived neurotrophic factor), melanocortins (e.g., adrenocorticotropin
(ACTH), alpha, beta and gamma-melanocyte-stimulating hormones, or
Org2766), glutamate, calcium-magnesium infusions, antiepileptic drugs (e.g.,
carbamazepine or gabapentin), insulin-like growth factor I, or a combination of

two, three, four or more thereof. When one or more additional compounds are

included to treat neurotoxicity, the combination of the one or more compounds
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are included to treat neurotoxicity, the con‘gi nation

of t one o ‘e C unds, 2 WO 2004/ 09851 )
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above el (atbriBoditidld patierd tRALA BB ARRE Sheth6aiPLufering
cancer, Hodgkin's di sease, Kaposi sar cong,
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I homa,_. mel anoma, ovarian, non-small-ce ung .
cy er-Sike Aisgses 1@3@%@% lugg sraedr, barplkoma,onelaneniag evarian,
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gai t  dileomnetiod deSiribI9  tredt®HBurot G &8y ﬁ%lu(ﬁﬂgg}éﬂ 39@1{ of
depressi on, hallucinafions, nyoclonus, decPéaseé

virhokility, ptaeasatrhlomess dingléns evbattaeys indirdbs) myetdgeius, dizziness,
hypersensitivity to tenperature (e.g., hot or cold),
pé’g'é%]@ﬁ‘@s iffé@?rﬂéﬁla, aysdingpphekinesiaronattlenc) sdiawre, altered

[ [ furd her features har maceui i cal. ) .
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( Qlié])rde@g%uﬁ&} coﬁﬁ,s?éi’ﬂarg&,l é@i&ﬁsioﬁ}&éﬁgssi&hl hallucinations,

myoclonus, decreased vibratory sensation, decreased deep tendon reflex,

hypersensitivity to temperature (e.g., hot or cold), paresthesias, or a
combination thereof.

The invention further features a pharmaceutical composition including
an extract of Ginkgo biloba (e.g., EGb 761, IPS200, L11379, LI11370, BN
52063, PN246, Geriaforce®, or ZGE) and a therapeutic agent, ¢.g., oxaliplatin.
Other exémplary extracts and therapeutic agents are described herein. The
composition is useful, for example, in a treatment of cancer. The composition
may also include antioxidants (e.g., amifostine, alpha-lipoic acid, sodium
thiosulfate, diethyldithiocarbamate, 4-methylthiobenzoic acid, L- and D-
methionine, salicylate, or glutathione), neurotrophic factors (e.g., nerve growth
factor, neurotrophin-3, neurotrophin-4/5, brain-derived neurotrophic factor, and

glial-derived neurotrophic factor), melanocortins (e.g., adrenocorticotropin

3
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agent, e.g., oxaliplatin. Oher exenplary extracts
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conposition is useful, for exanple, in a treatnment of
cancer. The conp03|t|on 25 may al so include
alf ALY alpha betagand gamesnelaspcykestianilapog boavpues, or
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enbodi ments, the therapeutic agent is present in a
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an underlying.conditi cancer, infectious

dite éfé%ne"éPWIFﬁhF%}lseaWéflP tRATARGHIE agent.ny per act i ve
| mune g GRREY Sé Jht %ff&efn%%gl f%%t&%s%ﬂﬂ IHélhaﬂl a @e%%ﬁmc

al one or Tn | n’a FOR ML 1 onal
t RGeht, 8L r@&qlp@imﬂ QHH ARGt ¥f EFnkeD Eifow 'e ,dEG@rmo 1PS200,
is al 0 desirably present in a therapeuticaily

eflfIé¢879 \ldlaﬁﬁ,uBN 52663, P&R46p Sleriafarce®l, by ZE€His He thyt mhyp further
t herapeutic agent. In another aspect, the invention

f an¢lude fabglinpor neg efgthediking m@e@p&mﬁ ifer thggppeuticangduced
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t hiefdapediuine tHivslil e, dethiytdithibcirba¥mates dnpkeylthdtngeic acid, L-

extracts and ther apeut i ¢ agents are descri bed
and D-methionine, salicylate, or glutathione), neurotrophic factors (e.g., nerve
growth factor, neurotrophin-3, neurotrophin-4/5, brain-derived neurotrophic
factor, and glial-derived neurotrophic factor), melanocortins (e.g.,
adrenocorticotropin (ACTH), alpha, beta and gamma-melanocyte-stimulating
hormones, or Org2766), glutamate, calcium-magnesium infusions, antiepileptic
drugs (e.g., carbamazepine or gabapentin), insulin-like growth factor I, or a
combination thereof. In various embodiments, the therapeutic agent is present
in a therapeutically effective amount for the treatment of an underlying
condition (e.g., cancer, infectious disease, arrhythmia, hyperlipidemia, or
hyperactive immune response). The extract of Ginkgo biloba, either alone or in

combination with additional compounds for the treatment of neurotoxicity, as
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and D-net hi oni ne, salicylate, or glutathione),

neur ot rophic factors (e.g., nerve 20 growth factor,
ndesaibeddierein3is aleodesirabbpnpreséntsin httmrapesdically ¢ffective amount
neurotrophic  factor, %nd gl.ial -derived neurotrophic
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or “gabapentin), insulin-1ike growth factor I, or a 25
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t herapeutic agent is present. in a_therapeutjcall
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t FRRkG@AhoRhef eddonbigbtivns therebf B x28@A4B89Bedfeutic agents
PCT/ U@gOM 013609 descri bed herein, iggﬂal SO ]élag)si rabfgy

pirded¢ cyelosparines, dpmatiinva) ¢hlowiphenicd, etorowuing,dsoniazid,
treat neuroqtoxicity caused hy the therapeutic agent. .

| BP0 6P S OFHRIOIN, D getam, ﬂf@naswﬁnsga@gf% cycloserine,
t he therapeufi€... agent s ..an_j u t..1: .
R SRPRR o 5Pt Py AP BRESE9AR ciflumycin,
a@%{%icﬁm&lgﬁﬁip%neﬂﬁ Rbfepfins QIR RBARP 8L S1IRAHnet: D0l

c I natfon 't her éof. Cl asses of antibiotic agents

c beheyiperictinprotvhfoxavie riprofiokacihy e ofloxhtiaydfloxacin,
limtation, sulfonam des, tetracyclines

anmiedirpoospyiedoxinethegalibratn slofibrgts, pwhpxtring bimesyate,

| act ajs, . . hal I, bact :

¢ R RBRidRor AR B R Rfeit st SORkBHp] ar y

t ! , . . :
RS L Y00 gy oy
MEbF @iﬁrﬂ@éphl&yldﬁiﬂgf Dlewt Bh@inetabolips SFats, amtintictanbale agents,

et hi onam de, cycl oseri ne,
antimiotic agents, antitumor antibiotics, or combinations thereof. Examples of
chemotherapeutic agents include adriamycin, L-asparaginase, BBR3464,
carboplatin, chlorambucil, cisplatin, cytarabine, doxetacel, doxorubicin,
etoposide, 5-fluorouracil, gemcitabine, hexamethamelemine, ifosamide, IL-2,
interferon, JIM216, lorazepam, misonidazole, mitotane, nedaplatin, oxaliplatin,
pamidronate, pentostatin, plicamycin, procarbazine, SP1-77, suramin, a taxane
(e.g., paclitaxel), topotecan, vinblastine, vincristine, vindesine, vinorelbine,
xeloda, ZD0473, and combinations thereof.

Desirable therapeutic agents of the invention include cyclosporine,

tacrolimus, chloramphenicol, chloroquine, isoniazid, metronidazole,

nitrofurantoin, caprolactam, rifampin, ethionamide, cycloserine, erythromyecin,

5
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benzyl penicillin, trovafl oxacin, ciprofloxacin,

| evof | oxaci n, ofloxacin, 15 am odarone, pyridoxine,
begadfstipy Harconsywni ethambutad) imcomyeinhelinsdaphyaie, penicillin,

t hal.i dom de,. col chicine, disylfiram .phenytojn, v e
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t r tq . for .
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] . . : . : . .

o P ORHE AR R SRR, oS L RiR0 Sy SRR A b,
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pacl i taxelg, t opot ecan, vinblastine, vincristine,

vi BBESiHAé4,SRI+ b medaplatin, ande¢aubinatipos igreefnd

conbi nati gns thereof. Desirghle therapeutic, agents.of
the | n\zi%}ﬁt FRFmPtheransutic Ageps is mesat a drug pogd ge or in
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caprol actam riranp

etintRidR kN atify aLOHS, AtBnet8by1ites Mhidrotab¥es, antimiotics, and
2004/ 098519 PCT/ US2004/013609 colistin, vanconycin,
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procarbazine, suramin, topotecan, vinblastine, vincristine, vindesine,

vinorelbine, and xeloda.

By “extract of Ginkgo biloba” or “Ginkgo extract” is meant a
composition containing at least one of the individual compounds which can be
obtained by extraction from the Ginkgo biloba tree, and in particular a
flavonoid compound or a terpene such as a ginkgolide or a bilobalide, or a
mixture thereof. Desirable Ginkgo extracts for use in the present invention are
useful for treating neurotoxicity. EGb 761, IPS200, 111379, 1.11370, BN
52063, PN246, Geriaforce®, and ZGE are exemplary Ginkgo extracts. Other
Ginkgo extracts are known in the art as described, for example, in U.S. Patent

Nos. 4,981,688, 5,322,688, 5,389,370, 5,399,348, 5,512,286, 5,637,302,



ifosam de, IL-2, interferon, |orazepam m sonidazol e,
m totane, oxaliplatin, pamdronate, pentostatin,

wpbkiogayssed n, procarbazi ne, suram n, topotecan,PCT/US2004/013609

10

15

20

25

vi nbl astine, vincristine, vindesine, vinorelbine,
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By a “therapeutic-induced” condition is meant a condition, e.g.,
neurotoxicity, that occurs as a result of a treatment with a therapeutic agent,
e.g., a chemotherapeutic agent.

By “therapeutically effective amount” is meant an amount of a
pharmaceutical composition, containing one or more active compounds,
sufficient to produce a preventative, healing, curative, stabilizing, or
ameliorative effect in the treatment of a disease or condition, e.g.,
neurotoxicity.

By “treating” is meant the medical management of a patient with the
intent that a prevention, cure, stabilization, or amelioration of the symptoms

will result. This term includes active treatment, that is, treatment directed

specifically toward improvement of the disorder; palliative treatment, that is,
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By "neurotoxicity" is neant damage to the central
ner vous s(i/ﬁsst_em or peripheral nervous system Exanples
oftreagment dosignadsfoe therdliet bl awnptanheather thanithacurrg of the
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patient's nmedical history, or by a test of

neur ol ogi cal function. By a "therapeutic-induced"
condi ti on DEHRAIBED PERONOF THIRINNVENTION v,
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moant  (NBIGRERGEY SramaoRERetcam R daser LNERE pide offect of

;%%%tgpg'[{i}? %g]e%agr ﬁég@%egﬁéu ic asgte%%i tlhiatz ge{uisg "NeufStoxic side
effects include chemotherapeutic agents and other agents such as
immunosuppressants (e.g., cyclosporine and tacrolimus), antibiotics (e.g.,
chloramphenicol, chloroquine, isoniazid, metronidazole, nitrofurantoin,
caprolactam, rifampin, ethionamide, cycloserine, erythromycin, sulfonamides,
tetracyclines, colistin, aminoglycosides, vancomycin, ethambutol, tetracyclines,
polymyxins, lincomycin, clindamycin, beta lactams (e.g., carbapenems,
cephalosporins, monobactams, penicillin, imipenem, cefepime, ceftazidime,
cefazolin, cefmetazole, and benzylpenicillin), and fluoroquinolones (e.g.,
trovafloxacin, ciprofloxacin, levofloxacin, and ofloxacin)), antiarrhythmic
agents (e.g., amiodarone), antilipidemic agents (e.g., bezafibrate and
clofibrate), and other drugs (e.g., almitrine bimesylate, thalidomide, colchicine,
disulfiram, phenytoin, pyridoxine, dapsone, and sodium aurothiomalate).

Examples of chemotherapeutic agents include, without limitation, platinum-



wWill result. This termincludes active treatnent, that
is, treatnent directed specifically toward
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that is, 7 WD 2004/098519 PCT/ US2004/ 013609 treat nment
designed for the relief of synptonms rather than the

cgohfagniaf cohgpouaids fsudbras cartsopdatin,\oésyilatemtoradiplatinh dAM216,
is, treatnent directed to prevention of disorder;

s UBYATS, BBR P46, 8t 77, epdneaplatin dexraes (s Wﬁ;%%%, vinca
* RDERLSE Custh s B dmaeine, vigsige; B yinorTbHe)
R T 50 A TR OB Bk B

ofetdgesidd, Sofleisrourddilh) Bexdraethuneteraind, HovanidegEs-29inteiferon,
invention wll be apparent fromthe follow ng

d darazémern omisomddazode, mhizotane, pronidEnate, ERNBESTRI, Phcanycm,
THE | ENTION The invention featur met hods .and )
C BRRRFSPAFIBRSU YR, TeRAteeAY. aRd &e xiﬂqs? chewgtherppegitic agents

Mot EDSLAR e TRPEARGH! bfin AAHERA HEHLOESh Uaher,

an un unate an

deaftdiliirstdifGss) ”igp ik aatcotla, IIMRFAPSING disé@eNletkemia, lung
Conmon therapeutic agents that cause neurotoxic side
efcheedrslyimshatde, mblanottagnapeuntallecahrmpscanner, ovhaan cancer,
agents such as i mMmunposuppressants ée. g., cyclosporine
apanergatio cppeay) stogmpchisapegrcBimersgand WeRg cahftieni col |

50 con B 50 S e BRSPS BRI b knovwn
<IN MRS SRR of PRI Vra 1R . Mt
t e CAll, Msick RO HXd Physibians OMesk Referkadd2008(37" Ed.

beta |l actans (e.g., carbapenens, cephal osporins,

mMediack BoenorpiesiStafflet al., MetisehEspnemiasiiop2002). One skilled in

ST T TN o A —
depending on such variables as the type and extent of the disorder, the overall
health status of the particular patient, the formulation of the compound, and its
route of administration. Standard clinical trials maybe used to optimize the
dose and dosing frequency for any particular therapeutic agent.

In order for these drugs to provide the maximum therapeutic effect, a
patient must be able to tolerate any side effects caused by the treatment. The
neurotoxic side effects of these agents may, however, limit the amount of an
agent that can be administered to particular patient. This limit may decrease
the effectiveness of a treatment, thereby prolonging treatment or causing the
ultimate failure of the treatment. In addition, even when a particular treatment
is effective against a disease or condition, e.g., cancer, the neurotoxic side

effects may remain after treatment has ceased. While some of these side

effects spontaneously remit over time, some are permanent or last for months
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of loxacin)), antiarrhythmc agents (e.g.,
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and clofibrate), and other drugs (e-.g., almtrine
bi mesyl ate, thalidom de, colchicine, disulfiram
ploeygimiafter rentmienti Mherefaps dreatmentd desiginadito reduce neurotoxic

aurothi oma] ate). Exanpl es of chenot herapeuti.c agent.s

i sdeattecthavedie nomttggbmﬁs o RGTRYHNG S 1%3’4// ‘m%ilg
PCT/ US2004/ 01360 cont ai ni_ng,_corpound .
C SO HAEE (LEAAOTS POl BRI BaPs R or Ve it Sy of tife
B = { % ch as
B e A S Rt e

vi nbl agty thés end, Retelsdveadiseovdrad that ekbactedf Giakigo bifyba are
L- aspar agi nase, chloranbucil, cytarabine, doxetacel,
dogeiud i teatinsthstrepoetiovdis side figotsedtherapeutic agents.

hexanet hanel em ne, ifosam de, IL-2, interferon,
| orazepam m soni dazol e, mtotane, pam dronate,

p ' i canycin, procarbazine, suramn,
t%@%@%ﬁ#ﬁgﬁ@ xel oda. These chenot herapeutic agents
are usediypadtbANtich. V‘G(Einkgké eRra6@Ne& sriginally Aesileabis a

cancer, colon cancer, Hodgkin's disease, Kaposi's
sabapiex nlieture centafing fldveeaidelydesidasrring, selverad ofler substances
cancer W I@&rrphoma, nmel anong n-smal | -c | ung

Hag e

, || _
cavdeh P KROWAR SFCUT iﬁathg s Of & @&kg%ir%a@he basic

capnger., tunors nd, ut ery ne_cancer . a . s

¢ okt R a0 B £ e BRAR I T BRNE P RRRES former

| B1hLB& eﬂ{?vta¥s Bokain 4 hikfife MEpGtatiVRAEAYe SibIAREBAntTaf be of
Therapy (17th Eg. MH Beers'et al., Merck & Co.) and
PRyigei wir$in itjRehépeteney2qbie (uakithofthe Gidgbdloballeaves is
Econom cs Staff et al., Medical Economcs Co., 2002).
Oiepsitant foat producing a standerdizetbGanlegonexttasd appropri at e

gﬁsg Coh Th& cPsYtea.ol e s o b gtobfetast Of fnteo Bhoba,

i ot Lt f . i T
DIRPBABL 5 8RBy B he Qe nedBtd HEB AMIGHEF RS FAWR: “a ary
I @sthr8cOfroRCiiE ikt 8d Vel bf h@%@g& Bi1gbe Liifh& AMantifictli®d using

maybe used to optim ze the
acetone/water and subsequent purification steps without additionally mixing

concentrates or isolated active ingredients (DeFeudis FV 1998 Ginkgo biloba
extract (EGb 761): from chemistry to clinic. Ullstein Medical, Wisbaden,
Germany). EGb 761 has been commercialized in Europe under the names
Tanakan™, Ginkgor™, Rokan™, Tebonin™ where it is available only under
medical supervision (a prescription is required). In the U.S. there are many
over-the-counter Ginkgo biloba supplements where EGb 761 is the basic
ingredient, such as Ginkgoba™, GinkgoGold™, and Quatera™. EGb 761
quality and activity may be controlled by a well-defined, patented
manufacturing process (European Patent No. 0431535 B1 and U.S. Patent No.

10
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20 dose and dosing frequency for any particul ar
t herapeutic agent. In order for these drugs to provide

W@ b@4pessiorum t her apeutic effect, a patient nmuBCT/D82004/013609
able to tolerate any side effects caused by the
treatnment. The neurotoxic side effects of these

251809 S48ENerchp WRdRporatddhy rdfienasin Ultie hérbasxtrazgedtio is on
that can be admi nistered to particular patient. This

Iamragenﬂyldecrease 25 the effectiveness of a
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or comni € ne I‘O 10),4

Slndeﬁidlﬁéﬁ 65@5 mmeohﬁams Bth@f &wstetﬂceatmtasrméa@tgas?ﬁndms
Wiil e sone of these side effects spontaneously remt

osazbotylivescidgmenaflevqrerghacemdespand semeflogh mmletidaowei@ht
2004/ 098519 PCT/USZOO4/013609 ears after
t fBPoRSALS) WiRsCaOBrEN Tt ehtlAe deRe aenglal e wigethad of production

ot Rhp %?lﬁ&t%fﬁyafsfvai‘g%gﬁoa B il ieh qABRE oL s
%@opgfntlﬁg‘é}ib i Q?Fﬁtﬁeﬁ‘)ﬂg shiTsVRGhbRG efsdveYalUonstituents

ter the treatnment by alleviating

10 t @EEdeRS leafré ¢1¢d1$1du&111j<b1blltogﬁ:aﬁyda,ctme ahdpdaya sclevialigd
that extracts of G nkgo biloba are useful in treating

tlvl@m@gol@gml end .tlm@rapwt@caoiwmess Héisprligvied, hgwavey, that s

Qg}yg ?l%lre% A (L% AR é)ra %gltgeg'rgis ]%ﬁ{ﬁ %ﬁhpﬁ ?q}ﬁﬁ(t)ﬁgﬁs thalBSnfer

2@2@?;@4@1@ o AR gfgesydgpomnd sgiasal g e
Bbra@dd ttbaurks (Beieu K, gaggy BFI@BEBHQS‘LO@I ideeelopatent and

b ween a herbal and a chem cally-defined drug is that
t bomstitrembsy of BGhokil. dhvaEinkgodntobanVan Beekul éed)f Medicinal and

Ao Bl 154 sl rey (e Hraea ArmTgobcefiatis Ritdishers
2?%’%22711 F@ﬁl}ﬁ g}lﬁ}géo ee{%gérlc;% etaEt, 16850 (aogf‘éﬁhﬁglo% of EGb 761 that
lacks proanthocyanidins), LI1379, LI1370, BN 52063 (containing 40%
ginkgolide A, 40% ginkgolide B, and 20% ginkgolide C), PN246 (containing 7
20 mg terpene lactones and 24 mg flavone glycosides per coated tablet; Bio-
Biloba, Pharma Nord, Vejle, Denmark), Geriaforce® (a Water/aicohol extract
(70% v/v) of Ginkgo leaves, 1:4 extract; 0.34 mg/mL total ginkgolides and
0.20 mg/mL total flavone glycosides; Biohorma B.V.), and ZGE, are known in
the art and may be useful in the methods described herein. Additional extracts
25  may, for example, contain at least 5%, 10%, 15%, 20,%, 24%, 30%, 35%, 40%,
45%, 50%, 75%, 85%, or 95% of ginkgo flavone glycosides.
Therapeutic Activity. Numerous studies describe the beneficial effects

of Ginkgo extracts on patients with disturbances in vigilance, memory, and

cognitive functions associated with aging and senility, and on those with all

\
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The conposition of the nost well studied extract of
G nkgo biloba, EGb 761, is defined by the Gernman
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fromthe dried | eaves of G nkgo bil oba Linne
manuf actured using acetone/water and subsequent
puypeliofateinmemtias ppeodichimgets, anttideficienty in thexdbalgtyA0 cope with
concentrates or_isglated actjve ingredients DeFeudifsr

om

Fdaiystessonk fckrudinlV B8 Gk godufpbaeeryract (lwp 701):
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EIJ'e oﬁi%épma\%h et e11 Ean g@@%ﬂggﬁ@%ﬁﬁ qg%z/lé} ggicebo-
s gpRtryiled, abuble-Bligd cahddmireditsial efian eettict JNGinkgo UilsSba for
there are many 25 over-the-counter G nkgo bil oba
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i T i I ; .
S 25 PSR o, PESSE T 0 AT, Fobacition

) ; i .
( Bhorg 33k BEh afl B RE B has TRARERARLRRp BBRTRARe offfcacypf
%M4ﬁ%§%%ﬁﬂ?ﬁ%@ﬁﬁ&ﬂ&ﬁﬁ&ti@a§&ﬂs Sdfch ash®fRBYouracil,
I ncorporated by reference). The herbiextract ratio is
oroxataeeladoxsibicin, Tael ddeantydin e dtheastandasdicbd eatraarafA@mkgo
as containi nﬁ 24% gi nkgo fl avgne | ycosi des_and_6%

t dilpbadeavies, Eabt Brle b5 Been usedi inrgottidddBessrdudiesodn addition,

bil obal | 5 | diti EGh 76 i her, -

SUiS2 2b 8 peam it i bt HisdipRRpERieS SRbfsn Ry oSt important
oS0 228l B BT ORI TR ROTEIh DRkt

URectulés fRtmblt Bios@odducbbddes, dsuhilviasiaecanbidicenid; and two
is also inportant in ensuring high quality. EG 761 is

f tepené grpupsyoalsesguateiprne, bilokalisies and diterpenasithe gidigelides.
t hat several féon,sti uent s ,10\&f EGbh 761 ar
CRIYt i W&

i ndi vi eleAIVIY ARagR Yeusploy: haxg dﬁcgye%?%r%%thﬁn
I ta%[[

w%g%&g 24! ﬁlkgﬁ g?gtrlta&%:é glggfﬁtl \eSe t?ge{tiﬁ/é frleSRurdtbxicSside

bel'ievée wever,
effects of therapeutic agents. An exemplary Ginkgo extract for the treatments

described herein is EGb 761. Other Ginkgo extracts are known in the art.

-]

Neurotoxic side effects that are treated according to methods described herein
include, without limitation, pain, lack of mobility, ataxia, numbness, tingling,
weakness in limbs, nystagmus, dizziness, dysmetria, dysarthria,
dysdiadochokinesia, somnolence, seizure, altered personality, areflexia,
constipation, hoarseness, orthostatic hypotension, gait disorders, stupor, coma,
lethargy, confusion, depression, hallucinations, myoclonus, decreased vibratory
sensation, decreased deep tendon reflex, hypersensitivity to temperature (e.g.,
hot or cold), and paresthesias.

A Ginkgo extract may be administered prior to and/or concurrently with

a therapeutic agent in order to reduce or prevent any neurotoxicity associated

12



the conpl enentary and/ or synergistic effects of these
conponents that confer to the G nkgo extract its

WO e@alogsoY y and protective actions, nmaking it BET/US2004/013609
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equi librated "totunt (Drieu K, Jaggy H 1999 Hi story,

devel opment- and 15 constituents of EGb 761. In: G nkgo
bivitbtreatveont Beittkthe dged). . AMediativebyt oradilitidnallygta Ginkgo extract
Plants and I ndustrial Profiles Series, é§‘—1lar od . )
Asaatehe adminplesasealécr cepgatiopmof)treatngat Wi &tggrwﬂs@g@t m
e. | PS2 ( reparation.of EG 761 that Kk .
iR e e By BPkitiy Sed Ry i akgnt. AiRment with
( e o o g Oprai .  and
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| act ones Cﬁﬂldgo?éxtﬁ@tfrhgv@lﬁe beladetaistesd peth othet edmpounds that
tabl et; Bio- Biloba, Pharma Nord, Vejle, Dennark)

Géreiah henmotgiyity sudnasantiixddinds (egt, angfostipgoskphadipois acid,

G nkgo | eaves, 1:;4 extract;_ 0.34 ng/ t gl . .

gisA wiﬂﬂegulgﬁa, digthyidithypearbameaig, q?m%i@l@?%&&q #dd, L- and
Birohor B, V. ) ' .

p e Reisy stie Rk, G AhEaeha o dontin Tty &, bt
egfb@'ﬂ{ factor HE&‘rottfo?hiIﬁB gt rBiropRIAL A5 NbAlin-ldesisbd 9¥urotrophic
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8 Fugtonrandshabfdegived geufdteophine fagtorg,aneascortims (ageut i c
Activity. Numerous studies describhe the benefici al

efadegnogortigotapik G CHHs alnhs, befagadigsnmaypelgnocyte-stimulating
RSl RS RS RRDE o
t j : .

558 Dbl 6 S804 RETMOUGIS AR o

t hpnedihhti dry tHeBeof0 FRanddr dos@ids Yo tHees stlies coRgfornds sndy\be
1998 G nkgo biloba extract (EG 761): from chem str%
t douhd i the 4ok, lesg.eimtheddercdl Mawialtddingnass wadyierapy (17th Ed.

SOVt B it Al Mok 8 (PGB sLcits ghaskateserence 2003 (57 Ed

SR Pk M LR S ) B0 080 pibion,

Keyngaail1dd i thb 4Bl @ Rtd¥%8e the appropriate dosage for each therapeutic
for a patient depending on such variables as the type and extent of the disorder,
the overall health status of the particular patient, the formulation of the
compound, and its route of administration. Standard clinical trials maybe used
to optimize the dose and dosing frequency for any particular compound used to
treat neurotoxicity.

Ginkgo extracts are desirably administered orally, but the method of
administration may depend on the particular disease being treated or
therapeutic agent being used. Alternative routes of administration include
topical, parenteral, intravenous, intra-arterial, subcutaneous, intramuscular,

intracranial, intraorbital, ophthalmic, intraventricular, intracapsular, intraspinal,

13



G nkgo biloba: what good is it? Mat. Medicine Canada
2:34-37). In addition, there have been attenpts to
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variables as the type and extent of the disorder, the overall health status of the
20 particular patient, the formulation of the compound, and its route of
administration. Standard clinical trials maybe used to optimize the dose and
dosing frequency for any particular compound.

The level of neurotoxicity of a patient can be measured by standard
physical examinations or by comparison of the patient history before and after
25  treatment with a Ginkgo extract. For example, patients may be asked to
complete questionnaires on their physical and mental condition before, during,
and after treatment. In addition, patients may be subjected to standard

cognitive or sensory tests to determine the level of neurotoxicity.
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may be admi nistered after cessation of treatnent with
a therapeutic agent in order to treat the effects of
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G nkgo extract and therapeutic agents nmay al so be
alternated. 5 A G nkgo extract may al so be
adni ni skler fedlowiihy Fxahgple tompraly dsendet to diustate the invention and
neurot xi.ci.ty such as antioxidants (e.g., am fostine,
io [ippbihe invertion BIRNYUWAY hi osul f at e,
d| et hyl di t hi ocar bamat e, 4-net hyl t hi obenzoic acid, L-
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Ref er ence 2003 (57th Ed. Medical Econom cs
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TR0 (PRt ek BY, FliCt®y gl patents who
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and its route %% adm ni stration.”Standard clini cal

t rdoatisuimytochens it fronothepntintamet heticissef thodxdliplatia. Patients
frequency for any particular conpound used to treat
neverettraites cqntinBonkkyov il dosest af b&Qam@eﬁ (Emklgybam twice a day for
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Neurotoxicity was measured using patient history and physical examination.
Five of the patients were men, three were women. All patients had advanced
colon cancer, and all had developed some degree of neurotoxicity. The average

age of the patients was approximately 55.

Other Embodiments

Modifications and variations of the described methods of the invention
will be apparent to those skilled in the art without departing from the scope and
spirit of the invention. Although the invention has been described in

connection with specific desirable embodiments, it should be understood that
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i ntraperitoneal, intranasal, aerosol, by

suppositories, or by any other suitable route of
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Phar naa@iet embbylirace aiablidie ter dlgings. f or such
fornmul ati ons are also known in the art. The G nkgo

ext r actWhahistpdaiathdiini st ered to human patients in 15
therapeutically effective anmounts to provide therapy
for neurotoxicity. Typical dose ranges are fromO.1
g/kg to 1, 5, or 10 ng/kg of body wei ght per day,

e.g., 0.5 ng/kg. An exenplary dosage is 120 ng of EGb
761 twice a day. The dosage of G nkgo extract to be
adm nistered is likely to depend on such variables as
the type and extent of the disorder, the overal

health status of the 20 particul ar patient, the
formul ati on of the conpound, and its route of

adm ni stration. Standard clinical trials maybe used to
optim ze the dose and dosing frequency for any
particul ar conpound. The |evel of neurotoxicity of a
patient can be neasured by standard
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physi cal exam nations or by conparison of the patient
hi story before and after 25 treatnent with a G nkgo
we@aonaess19 For exanpl e, patients may be asked tBCT/US2004/013609

conpl ete questionnaires on their physical and nental
condition before, during, and after treatnment. In
addition, patients nmay be subjected to standard
coghitive or sensory tests to determ ne the |evel of
neurotoxicity. 14 WO 2004/ O%i PCT/ US2004/ 013609
The follow ng Exanple is ne ‘iﬁ\l ftended to illustrate
5\2; Igg%wq@&]gf E'}@&’% g/tﬁelja ﬁc-ﬁ{aﬁcéd]}{@ﬂ% o%cf'i't}pinaepffatient, said
C@ﬂiﬁtﬁﬁ&b@hgﬁsm‘g@dhﬁﬂis%rm‘gﬁb shidepatienn Serapbueipall Reffoctive
of G nkgo bil oba, containing the standardi zed EG 761
emoust of QGERkags 94 thlkgmbifdidi. ent s r ecei vi ng
oxal i platin. Al patients were already receiving the
oxal i platin and had devel oped neurotoxicity prior to
starting
i er atara eand oFEREn MR e o Ly e BRI E by o
a tiaypettio dpent steuted Gt the (glﬂ@lp/cdniwting)of a"ﬁhﬁlrﬂlmds&ppressant, an
neur.ot oxi city was then neasured by patient hi stor%/ )
pep@biotis, apewtiarrhghmicagsst, apmnélipslesie pepw, @ chemotherapeutic
c%erm[t her a and g%g ed to that after treatnent

witEh > €3 K ﬁ it cycl e of chenot herapy). W
treat ed ei ght pat| ents who were experiencing
significant neurotoxicity fromtheir treatnents but
wer e 18. ddwetrmethod @f chitne) efliereif semh thhepauti¢c agam decyclosporine,

Patients ,  were treated

R hBhS hr%rfnﬁ?{aﬁglﬁﬂwowee rePTHRzid; MeGEBKITRAlewi ce
2 Rl oin® ESELAL DN Rl MILORHIR, LIGRIIER! bRl cin,

ter oppl

oxalisti, &bhébmﬁﬁﬂeéth@ﬁlbhm lﬁio@hiycﬁﬁtdlﬁﬂﬁﬁlyémppém@ﬂhﬁ imipenem,
S|gn|f|cant reduction in the neurotoxicity and

i eplepuaeaettazidimaadeafazoling céfinfatazob benuylpemizilbing Woweék)xacm

gg%%gﬂggqcﬁl_lg%ﬁoxacm, oﬂoxacn?,rQ/moﬁgr&e}/ﬁeza?fbrate, clofibrate, or a

combination thereof.

4. The method of claim 2, wherein said therapeutic agent is a sulfonamide,
tetracycline, aminoglycoside, tetracycline, polymyxin, beta lactam, carbapenem,

cephalosporin, monobactam, fluoroquinolone, or a combination thereof.
5. The method of claim 2, wherein said chemotherapeutic agent is an

alkylating agent, an antimetabolite agent, an antimicrotubule agent, an antimiotic

agent, an antitumor antibiotic, or a combination thereof.
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Five of the patients were nen, three were wonen. Al

patients had advanced colon cancer, and all had
waleaeogsed sone degree of neurotoxicity. The aREr/E§m®04/013609

age of the patients was approximately 55. 25 O her

Enbodi nents Modifications and variations of the

descri bed nethods of the invention w1l be apparent

to those skilled in the art without departing fromthe

Scope. Ao SBHeLPHebh B B R e
BBt e R e B

t hexamythaietynias, ifbsantige] 15 uhrieedn, berapeshm, ynisonidagole,

to such specific enbodinents. Indeed, various )
nitiqtare oxakiplatn, paneidgmnats, PeB@sitbinerliganycip i PGarRaziBe:
the i nventipon, whi.ch are obvigus to.those. skiJlJ)ed in
R T S o R g T
| DNVENKL 20473 ABBRBUBY | SEIL TR R daplatif s caHisinR@sE Hereof.
applications nentioned in this specification are

herein incorporated by reference to the sane extent as
if each _individual publicatiaqn, patent, or patent .
appl i cdt i1 etsod séeﬁfmé?@wlw% daidi hempithriapquyiciagenkls

i tporated by reference. O her enbodi nents are
nggllllﬂgﬁ’e clains. 10 What is clainmed is: 16 WO

2004/ 098519 PCT/ US2004/ 013609 CLAIMS 1. A nethod of
treating therapeutic-induced neurotoxicity in a

pat i enB, Twindethadoh cirodrphiessingaiddreundtexisity nginduced byl

g%irimggj(t‘le E*lﬁ%%ﬁﬂ%%%ﬁ%lﬁ&%g, goflgl(;‘lgltnleygisuﬂ‘ll}grlljl%hgr{ytgﬁ, dapsone,

pyridoxine, sodium aurothiomalate, or a combination thereof.

9. The method of claim 1, wherein said extract comprises EGb 761,

IPS200, LI1379, LI1370, BN 52063, PN246, Geriaforce®, or ZGE.

10. The method of claim 1, wherein said patient is suffering from breast
cancer, colon cancer, Hodgkin’s disease, Kaposi’s sarcoma, Letterer-Siwe disease,
leukemia, lung cancer, lymphoma, melanoma, ovarian, non-small-cell lung cancer,

pancreatic cancer, stomach cancer, or uterine cancer.

11. The method of claim 10, wherein said patient is suffering from colon

cancer.
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2. The method of claim1l, wherein said neurotoxicity

is induced by a therapeutic agent selected fromthe
W@e@upssensi sti ng of an i mMmunosuppressant, an PCT/US2004/013609

antibiotic, an antiarrhythm c agent, an antilipidemc

agent, a chenotherapeutic agent, or a conbination

thereof. 3. The method of claim2, wherein said

t herapeutic agent is cyclosporine, tacrolinus,

chl oranppheni col , chl Qroqui pe, isoniazid, e, .

met r onl 4 a’fﬁ@ giethad ?ﬁgm Ltiehgt CQEBFENE ALHPISHT & n,
e - \ .
I e RSP DA i Bl st
PRIfugibh | dnfiepileptiRedier) inselil-giltt Beow ttefab ez [ dbiecombination thereof.
cefazolin, cefnetazole, benzylpenicillin,

trovafl oxacin, ciprofloxacin, |evofloxacin,

of | oxagj n,., am qdayone,. bezafj brate,.cl ofi.hrat.e, o

conbt it She Tediel oy T v hee i et anitfosfipg, atpho-
Sﬁ?gictalaﬁ{, D&Y ﬁli@s%ﬁ?{e 'dﬁt%ylﬁﬂhfo@%ﬁhﬂ%, 4—meth8/1thiobenzoic acid,
tetracycline, am noglyéosi de, tetracycline, polynyxin,

bet and Bein@thiogiae baapienkas, or ghpithicmepor i n, nonobact am

fl uoroqui nol one, or a conbination thereof. 5. The

met hod of claim 2, wherein said chenotherapeutic agent

is an I | ati.ng, agent n_anti net . an
ont 1 Lot i Bieid 8P 18 Rl T AR RO e i
ARL b HERSE ig@[ﬂ'(#ﬁ&tggﬁﬁn_or a conbi nation thereof. 17 WD
2004/ 098519 PCT/ US2004/ 013609 6. The method of claim

2, wherein said chenotherapeutic agent is L
aspar agi nase, rboplatin I orarrb(ici cyt ar abi ne,

ca C I,
et opost e he msthehehdamn df Wg,ereil?% mcancoftin &

| (o) . .
R RR AT, ARSI simutaing
PhEeGAGIRA B DRg2768Ir ami n, topotecan, vinblastine,
vincristine, vindesine, vinorel bine, xeloda, JM16,
ZD0473, BBR3464, SPI-77, nedaplatin, or a comnbination

t hereo [

chenot F‘]@r ib@ -g}{]qec]&&gégc?__giqg fg 2,C évﬁier@mzé aic\{\'{rqlglrlr%ltrrc])pﬁfici glCtOl’ 1S nerve

growth factor, neurotrophin-3, neurotrophin-4/5, brain-derived neurotrophic

factor, or glial-derived neurotrophic factor.
17. The method of claim 1, wherein said administering of said extract .
occurs before, during, or after, or a combination thereof, relative to administration

of a therapeutic agent to said patient.

18. The method of claim 17, wherein said extract is administered

concurrently with said therapeutic agent.
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oxaliplatin. 8 The nethod of claim1l1, wherein said
neurotoxicity is induced by almtrine binesylate,
wa bakjogksmd de, col chicine, disulfiram phenyt oiPCT/US2004/013609

dapsone, pyridoxi ne, sodi um aurothi omal ate, or a

conbi nation thereof. 9. The nethod of claim1l, wherein

said extract conprises EGb 761, |PS200, L11379,

L11370, BN 52063, PN246, Ceriaforce(r), or ZGE. 10.

The nefhod, of cl aj .. Wherejn said,patient is. . .

surt or 1 g b Bietesbohdtuint 17 Ehéretiiag BEletas adrhiniggares nwior t

dJ'[rg St RAsH %h%ra@f%ﬁﬁc? qtLetterer-Siwe di sease,

| eukema, lung cancer, nphoma, nel anoma, ovari an,

non-smal |l -cell lung cancer, pancreatic cancer,

stomach cancer, or uterine cancer. 11. The nethod of

cl ai m2®, Thpareshoerd efelainp A7 whereissaid, prisagtagadmupstersdaiter

cancer.  18.WD. 2004/ 09ﬁ519 EECT/ US2004/ 013609 12. The
EHEERL VI SHDETREYRE ARP e onpr i si ng adni ni stering an

anti oxi dant, neurotrophic factor, nelanocortin,

gl utamat e, cal ci um nmagnesi um i nfusion, antiepileptic

drug, 2hsThe mdthddoDclain b, Whetetr admirdstraioncrfizaibesitoact is

thereof. 13. The nmethod of claim 12, wherein said

apltsrested avith admpvstraion; ofa therapautic agsaitc aci d, sodi um

t hi osul fate, diethyldithiocarbamate,

4- et hyl t hi obenzoic acid, L- and D nethioni ne,

sal i cybat Bhe HetBbdHb6LEIBN®NEwhdrbin dMQidTREARM Gfsafd @ttiict reduces
12, wherein said antiepileptic drug is carbamzepi ne

osaid dleageauticrindaéed Mhweotowidityd of clai m 12, wherein
said nmelancortin is adrenocorticotropin (ACTH),
al pha, beta, or gamma-nel anocyte-stinulating hornone,

or O 92468y, ity J4'6¢ (EHN9 Ay Rbrefil ﬁi%%&rot%@ftﬁ mef)ﬁ'sgs pain,
neur ot ¥ophic tactor Is netve
lack of mobility, ataxia, numbness, tingling, weakness in limbs, nystagmus,
dizziness, dysmetria, dysarthria, dysdiadochokinesia, somnolence, seizure, altered
personality, areflexia, constipation, hoarseness, orthostatic hypotension, gait
disorders, stupor, coma, lethargy, confusion, depression, hallucinations,
myoclonus, decreased vibratory sensation, decreased deep tendon reflex,

hypersensitivity to temperature, paresthesias, or a combination thereof.

24. The method of claim 1, wherein prior to administering said extract to

said patient, said patient is diagnosed with therapeutic-induced neurotoxicity.

25. A pharmaceutical composition comprising a therapeutic agent and an

extract of Ginkgo biloba.
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growt h factor, neurotrophin-3, neurotrophin-4/5,

br ai n-derived neurotrophic factor, or glial-derived
woewnossophi ¢ factor. 17. The method of cl ai m BCT/US2004/013609

wherein said adm ni stering of said extract occurs

before, during, or after, or a conbination thereof,

relative to admnistration of a therapeutic agent to

said patient. 18. The method of claim 17, wherein said

extract is admnistere concurrent]y wth.sai.d .

t her ap&ut The RERACCYEs 50651008 sl DASER Foi et

1 [ I ANS& 28 ti

hpRS il T8 b s2bE T3 0, BT8P P28, eflpforce®, or

agem.. 20. The nethod of claim 17, wherein said

extract is admnistered after treatnment with said

t herapeutic agent. 21. The nethod of claim1, wherein

admnistration of said.extract. i s l. t at.ed .W t .
adm i 21 bh BherdrecdichL Pebathioh 2 ehin ™ MRt bt hgrapeutic
o . . . > r

B B A R e
Thetiliptddrait apfent; laadhembtheringneicragsai, dr B eumbimmtion thgreof.
conprises pain, lack of nobility, ataxia, nunbness,
tingling, weakness in |inbs, nystagnus, dizziness,

dysnet t | dysarthria .dysdi adochgkjnes] 0 . .
su 2 28Tt EREeRu Rl SRPPJRE AL FlaI A v n ST A8 Midfupeutic
c i j i , dﬁﬁ’}]ﬁi iot, INRRLERR] Rniazid,
g%@“ﬁ‘%@%‘%@’gﬁﬁ,@’q&?ﬁ’%ﬁ% glgg)r% eet% ihdar’gy, cgnf usi olr}l,aZ1
deptressianole, hadolfurantodn,i capsylactamocfampis, etiemassdedcycloserine,
vi bratory, sensati on, decreased gee tendon.refl ex, .
hW@FQW@Ffta 9 1@@“1"8“?@%‘8?1&?"5?@, “E’irll%cloﬁ@ﬁ%& mgamycin,

C ' is . 24, - et h - Cl.ad
V\ﬁ%ﬁri(&efiﬂ%g’ﬁ rl %ér&% %gg%nﬁé’sﬁe-eﬂr&?h%ﬁéh%ga@]tnf ggﬁlﬁ%‘[%m%’ai d

PBéA S NenidiBind tR*hfletcid, TitoAsRasRdevbllbkacin, ofloxacin,
t her dpeuti c-induced neurotoxicity.
amiodarone, bezafibrate, clofibrate, or a combination thereof.

29. The pharmaceutical composition of claim 27, wherein said therapeutic
agent is a sulfonamide, tetracycline, aminoglycoside, tetracycline, polymyxin, beta
lactam, carbapenem, cephalosporin, monobactam, fluoroquinolone, or a

combination thereof.

30. The pharmaceutical composition of claim 27, wherein said
chemotherapeutic agent is an alkylating agent, an antimetabolite agent, an
antimicrotubule agent, an antimiotic agent, an antitumor antibiotic, or a

combination thereof.
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25. A pharmaceutical conposition conprising a

t herapeutic agent and an extract of G nkgo biloba. 20
wOD0200851998519 PCT/ US2004/ 013609 26. The PCT/US2004/013609

phar maceuti cal conposition of claim?25, wherein said

extract conprises EGb 761, |1PS200, L11379, L11370, BN

52063, PN246, Ceriaforce(r), or ZGE 27. The

phar maceut i cal corrposi tion of claim25, wherein said

22? b SH R pRH S oruReal formeRiggg Pa%?ff PP
er eoP&a@%ﬁ%‘cﬁs"E%E ?ﬁﬁgéﬁ rT'EOS| t’l Hic o?ﬁ#xb&fll cx]tarabme

ZEtopbﬁﬂelhbxaﬁiedlahMémn@u ifo@amﬂl@?f[t 2| Bitayerbnslpeddepam,
tacrolinmus, chloranmphenicol, chloroquine, isonjazid,
netisamidaralo netotme, roe;ﬁhplahnmamldww@ [PgBtosHALnG PHeArBYHD,

Stal'?ﬁ&% i, Swb oo e, M R Gttings fdEhint: vinorelbine,
f!'oﬂé | NI 6, IZD RERE @Bf@ﬁf@g SPF77 Cl?é‘dfaﬁlza'tlﬁ' BEEa combination thereof.

azol'in, Cefinetazole enzyl peni ci |
trovafl oxaci n, ciprofloxacin, |evofl oxaC| n of I oxaci n,
ami odar one, bezafi br at e, cl of j brate conbl nat | on

t her eo$2- Ebe pwaaeaw?é&@mn%ﬁnon&fﬁ%m %f&ﬁhe&?mda
Zg}i‘?}ﬁ@t %ﬁc?%%ntthse lfgtt c agent is a sulfonam dg,

nog e, tetracycline, polynyxin,
bet a I act am car bapenem cephal ospori n, nonobactam
fl uoroqui nol one, or a conbination thereof. 30. The
phar ma32uthe phamnuaupns@alucommmtmmnf elaiim 23uvehastim sgid therapeutic

chenot her apeut.i.c agent ti.n
2 RETTIRE AlBBITE R, sl bt f@g@gié?m Phgpytoin,
a t ' [
ﬁ%%s:@rr]lg,tllﬁ%}] e eo@lﬁﬁ?@ﬁbfﬂf&ﬂﬁla@ ok Q Bhitfinatfin @ereof.
34. The pharmaceutical composition of claim 25, further comprising an
antioxidant, neurotrophic factor, melanocortin, glutamate, calcium-magnesium

infusion, antiepileptic drug, insulin-like growth factor I, or a combination thereof.
35. The pharmaceutical composition of claim 34, wherein said antioxidant
is amifostine, alpha-lipoic acid, sodium thiosulfate, diethyldithiocarbamate, 4-

methylthiobenzoic acid, L- and D-methionine, salicylate, or glutathione.

36. The pharmaceutical composition of claim 34, wherein said antiepileptic

drug is carbamazepine or gabapentin.
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WO 2004/ 098519 PCT/ US2004/ 013609 31. The
phar maceuti cal conposition of claim27, wherein said
W@ h@aodser apeut i ¢ agent i s L-asparagi nase, carpbopUsion$013609
chl oranbuci |, cytarabine, etoposide,
hexanet hanmel em ne, ifosamde, |L-2, interferon,
| orazepam m soni dazole, mtotane, oxaliplatin,
pam dronate, pentostatin, pli carryci n, procarbazine,

3%321 Sﬁ‘ e%ﬁgpf\%%rg}ggpw glo%%%%}glgn o 354[2[}5815)?%111 said melancortin
g%%%#%%coﬁgoﬁré in {Kdg aaﬂ ﬁ]adg?ﬁ glr'] E%Fm{ %1a gg}%esrtl%latmg

Vh&heine, Sﬁ()ﬂ 2 7% not her apeut| c agent is oxal i pl atin.
33. The phar maceutl cal conposition of claim?25,

wherein said therapeutlc agent is almtrine .

Bhgﬁf}%’%@t The Bﬁ dglrlrtll Ppﬁ%&%ﬁgﬁ'o@%&ﬁi@iﬁw lv&ﬂerrcgm said
aﬁé&&&b@%'@t@r isHerée g;%W%h FadtbOR e Zog;ﬁ{n -3 %ur&!ﬂ@phm—MS

phar maceuti cal conposTtion of ¢élalm furt

chrpi-derivgl adurofrophioXacar)or gheludm‘we!dp’mucoifqﬂﬁo fa,ctor.
mel anocortin, glutamate, cal cium magnesi um i nfusion,

antiepileptic drug, insulin-like growh factor I, or a
conbi ngt i er eof r t
compos S BRELRREHicH copp BRR TEREHLLS Husher comprising o

aphdralkbifeal iy RBepthbl@hfickCi d, sodium thi osul fate,
di et hyl di t hi 6car bamat e, 4- nethylthi obenzoic acid, L-

and D- et hi onl ne, salicylate, or gl ut at hi one. 36. The
phar conposi ti on of, cl ai

eut | rei.n saj .
ant i epﬁ Lalal?qyguﬁlgatl @gmgﬁlﬁlgg&f o Dglr2 é{@gﬁgﬁtsp _t%g@peutlc

V‘%&R?é@%& céﬂ? corrpg %9@%%&?9@? alﬁg%l}f-rhv\her ein said

rrel ancortin is adrenocorticotropin (ACTH), al pha,
beta, or gamma-nel anocyte-stinulating hornone, or
o g2766l. 3Be plrmqshahcraé@empp@@pn@cf elram 23, ovheseinspig entract of

3émkgoebr ? bais present in a therapeutically effective amount to treat

neurotoxicity caused by said therapeutic agent.

42. The pharmaceutical composition of claim 34, wherein said extract of
Ginkgo biloba and said antioxidant, neurotrophic factor, melanocortin, glutamate,
calcium-magnesium infusion, antiepileptic drug, insulin-like growth factor I, or a
combination thereof are together present in a therapeutically effective amount to

treat neurotoxicity caused by said therapeutic agent.

43, A kit comprising a therapeutic agent and an extract of Ginkgo biloba.
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neurotrophic factor is nerve growh factor,
neur ot r ophi n- 3, neurotrophin-4/5, brain-derived
wmewnossephi ¢ factor, or glial-derived neur ot reEiiUs2004/013609
factor. 39. The pharmaceutical conposition of claim
25, further conprising a pharmaceutically acceptable
carrier. 40. The pharmaceutical conposition of claim
25, wherein said therapeutic agent is present in a
Ay nt

tpﬂiﬁ b e RO Sl HrfTeoBinrisebtad U o e of it in o
E{ttﬁfetnt ér thﬁ 9519;?‘? RiduPBenbFoRESRNt 1N @

erapeu I'ca ective amount to treat
neurot oxicity caused by said therapeutic agent 42.
The pharmaceuti cal conposition of claim 34,

sai d e4d.r &be kifof clat e saiextagt @ommw%@%r?él IPSZOO

LR AR B R0 @%ﬁi"f% B P AR g,

insulin-like growh factor |, or a conbination

t hereof are together pr esent in a therapeutically

ef f ect #6.eTherkitrtf claim 4%, eeltereiasal thefapputyc agand édaby

said therapeutic agent. 43. A kit conprisin

t HEPHBeSHAPECSE#fenan Aabiatic.an %Iﬁ@frhdfhr@crﬂgs%t %P [agHipidesyc agent,
WD 2004/.0985 U 4 The kit of claim
4§,Cﬁ?18?€hr%arpe§§ g st i %ég? ,%181]11%983 heLl:él%fse of the kit in

a treatnent for therapeutic- |nduced neur ot oxi ci ty.

45. The kit of claim 43, wherein said extract )
conpr i $&s TEckit2d T]aimPBRoberein 3218 Tesrapat® zgenBN yRBGBRorine,

WIS S reREh ko PHlofERe. ponkpid, ménrniaiudle,™ 4

' Mﬂ%ﬁh@?&ﬁctgﬁp rﬁ%gﬁf 9fH1&1an?i ?fcﬁ}fcg&%hﬁwé}?ﬂﬁomycm

agent, an a emc a er apeut

ageélistin, Oﬁn@lﬂyvﬁi)l didhbitol ﬂﬂfc@ﬁfycnﬂ%lmd’d‘iﬁydqnl p@ﬁc1¢]]uﬂl1m1penem
46, wher ei n saldtherapeutlc agent is cycl ospori ne,

t a@ﬁepimmfta@ﬁlr@(?,mfﬂi@hnc@ﬁ megrols; HguARenicidlanitepragloxacin,

met r oni dazol
ciprotloxacin, lev‘oﬂoxacm ofloxacin, amiodarone, bezafibrate, clofibrate, or a

combination thereof.

48. The kit of claim 46, wherein said therapeutic agent is a sulfonamide,
tetracycline, aminoglycoside, tetracycline, polymyxin, beta lactam, carbapenem,

cephalosporin, monobactam, fluoroquinolone, or a combination thereof.
49. The kit of claim 46, wherein said chemotherapeutic agent is an

alkylating agent, an antimetabolite agent, an antimicrotubule agent, an antimiotic

agent, an antitumor antibiotic, or a combination thereof.
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ni trofurantoin, caprolactam rifanpin, ethionam de,
cycl oserine, erythronycin, colistin, vanconycin,

werdvanisstol , |inconycin, clindamycin, penicill|PET/US2004/013609
i m penem cefepinme, ceftazidinme, cefazolin,
cefinetazol e, benzylpenicillin, trovafl oxacin,

ci profl oxacin, |evofloxacin, ofloxacin, am odarone,
bezafi brate, clofibrate, or a conbination thereof.

48. The Ki f claim46, wherein said therapeutic, .
agent 1% gﬁ%ﬁ%tpgﬁ 2 Wh(eé‘?lPé@atﬂ%Fmé’,the&ﬁP 1 3geBtisde,
tetrac LN ' nem
BRSSO faBEE R, R A, FEpARET ]
CREQINTAR ArREl e, @ffsamddd, TTT1Pe ikbitfeih, Wradepadf minbeideidle,
sai d chenot herapeutic agent is an alkylating agent,
amitatenienexalipdatin, @agygéronateaperdastatin.plivauigin pageatbaziem
antim.otic  age an. ant.i t U%Dr antj bioti.c

OB PoRte e R aE, Viprou i §ggeyyS, viKiorelbind, xeloda,
Pﬁﬁg%@@@éﬁﬁﬂ@@ﬁué@sﬁm KbdapMtir bfh Boffbin MR BEfof.
sal d chenot hérapeuti ¢ agenf s L asparagi nase,

carbopl atin, chloranbucil, cytarabine, etoposide,
hexamet hanel em ne, i fosanmde, 1L-2, interferon, .

| or azephn herks ohickaimat Whessin spidrhemotherapeuic agent is
pam drl?%nat e, pentostatin, plicanmycin, procarbazine,
sPFAHR A ¢ opot ecan, vinbl astine, vincristine,

vi ndesi ne, vinorel bine, xeloda, JM16, ZD0473,
BBR3464, SPI-77, nedaplatin, or a conbination thereof.
51. Thg2.kThe kit oflcddim 485 whehein eaid theiageutieagit éy alputritiec

agent is oxaliplatin. 52. The kit of claim43, ey
V\g’é‘?‘%@i}’}'ﬂt‘ééh%ll‘%%dﬁp%{j?liﬂémﬁg%ﬁ?lfﬁémap 3fto1gedapsone, pyridoxine,
OLIRS! Al Sy dabl I8 dpaliohibhey di sul firam

phenyt ol n, “dapsone, pyridoxine, sodi um

aur ot hi omal ate, or a conbination thereof. 53. The kit

of claim43, further conprising an antioxidant, .
mel anoZbr The kit of|clainrd?, durther comprisingyae sntionidattusietagocortin,

antiepileptic drug, i.nsuljn:Ilike.gr.ow.nh . o
gfutarrriate, gz%lcmm—ma esitin in sion, antlgp&\f)éuc drug, insulin-like growth

factor I, or a combination thereof.

54. The kit of claim 53, wherein said antioxidant is amifostine, alpha-lipoic
acid, sodium thiosulfate, diethyldithiocarbamate, 4-methylthiobenzoic acid, L- and

D-methionine, salicylate, or glutathione.

55. The kit of claim 53, wherein said antiepileptic drug is carbamazepine

or gabapentin.

56. The kit of claim 53, wherein said melancortin is adrenocorticotropin

(ACTH), alpha, beta, or gamma-melanocyte-stimulating hormone, or Org2766.
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factor |, or a conbination thereof. 54. The kit of

cl aim 53, wherein said antioxidant is amfostine,
wa@b@hasdsipoi ¢  acid, sodiumthiosulfate, PCT/US2004/013609

di et hyl di t hi ocar bamat e, 4-net hyl t hi obenzoic acid, L-

and D-nethionine, salicylate, or glutathione. 55. The

kit of claim53, wherein said antiepileptic drug is

car banazepi ne or gabapentin. 56. The kit of claim53,

wherein said nmelancortin is adrenocorticotropin

(ACTH), al pha beta, or ganma- nel anocyte-stinul ating

hor mongy §5t9A CPfim 5% F@Fﬁ%l%(?‘:gﬂil ot %)hlc factor is nerve growth

PCT/ U82004 013609 57.°The kit of clai wher el n

s fdctbrmaeurotophini-2, deacdtarphirs-41fe byein gleowtd ném@h@phw factor, or

neur ot rophi n-3, neurotrophin-4/5, brain-derived

n&balodgrbiskineuraieanbic fagtor: gl i al - deri ved neur ot r ophi ¢

factor. 58. The kit of claim43, wherein said

therapeutic agent is present in a therapeutically

cef f ect 5§ e TRFRUNSF.cldifh 43T%éfé1h safd t%bﬁtﬁa@hﬁ@agéﬁﬁ% BieBent in a

said extract of G nkgo biloba is present in

t thergpaticaltpeffoctofefageinte anount to treat

neurotoxicity caused by said therapeutic agent. 60.

The kit of claim53, wherein said extract of G nkgo

bi | ObaS@n?hé ﬂtchf c?iifd @('Vﬂ@%m sgﬂ%ﬁacpgf]b‘fn ci{zfybn 18 present n

mel anocortin amat’é, cal ci um magnesi um <in

aptheppdugichlly eﬂ’ébl@ve arsuntite tlebkeeigowidityf @otat by saldrth@fapeutlc

conbi nation thereof are together present in a

t Agddpeutical ly effective amount to treat

neurotoxicity caused by said therapeutic agent. 26

60. The kit of claim 53, wherein said extract of Ginkgo biloba and said
antioxidant, neurotrophic factor, melanocortin, glutamate, calcium-magnesium
infusion, antiepileptic drug, insulin-like growth factor I, or a combination thereof
are together present in a therapeutically effective amount to treat neurotoxicity

caused by said therapeutic agent.
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