:e3eE, B Tvb@T, DESCRI PTI ON REMEDY Techni cal Field The

present invention relates to a renedy to normalize

macr ophages with dysfunction by taking advantage of

t he phagocytic capacity of macrophages, or effective

for various infectious pathogens. The renedy according -

to the invention is ainmed at all substances given on a

t herapeutic and/ or diagnostic basis and assenblies

thereof, and a fornulation thereof is a nedica

m xture of a medi canment (including a nmedi canent

carrier in sone cases) and the nedi canent carrier

Background Art |. Macrophage First, a macrophage which

pl ays a central functi &#SCRIFTIERY i on of a renedy

according to the invention is reviewd. Morphol ogy and

functions of the macrophaQeM8aPé described in detail,

for examle, in "Seinmei o sasaeru Macrophage

Tﬁ%&&% i ch SupportslLife)"authored by

Ki yoshi Takahashi . ( Bunkodo, 200 and the b r Qun :
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differentiates in the bone marrow to fl ow out
idfd tdhes bathiqad . andt seidds ddrorlimps d itssiasviehtion
differentiate a nonocytic cell called by various
iNaddsed ThtS a4l | sulsst£iess edivenasm i shepapeetin and/or
connective tissue, Kupper cell in the liver, an
disd gresd taire ecs ophagd assemieliesgthareafs ophdge ifenmvdation
| ynph node and spl een, a thoracic . _
thesaadphiag e predicadamimderepitdye? i redi pa@gntavinglugdang a

ost eocl ast in bone, Langerhans cell in skin, a ,
mad iGanfn ta ceeMi e 1Ret e (Gassife, 2adnt e fid L anpRthearrier.
brain, and an A type cell in synovial nenbrane, and

Baanqudidipeci fic natures. 1. General

IcQgracéggistics (1) I't is a nononuclear cell wth a
di D"t about 15 to 20 fun, is abundant in

cyt opl n ' dher surf f : :
and g#gég}cg ﬁ?ggéééég%iFﬁlgéeﬁggggd%acgﬁ r%&sqgﬁ%%lon t
ar?ta%%ri%npﬂi‘gé’%’én?esd)ﬁ A 1181 PR oSHRST ANEESH 1 )i d trehd efved.
host defense cell.” (3) It has a foreign
SUbSM@@ﬁﬁoQBF? A3 IfS 3R bY HdmaBroprugel 8¢ eRlscribed
conpet ence. ) It presents antigen information to a T
id yopbatyt e fiqxr eskabpiah iimmMungéime{So | tatsenet Maatretbhage
by interferon to beconme an effector in cell nediated
(Mammophtage §6). chiSupponirsel i £s] $tanhotredby Bygoshafakahashi
| ynmphocyte. 2. Physi ol ogical significance of . .
(Em’dqrqybha@Ol) , and the background related to the invention

is as follows. The macrophage is a cell which configures a
mononuclear phagocyte system (MPS). A monocyte in bloed is
derived from a hematopoietic stem cell in bone marrow,

divides/differentiates in the bone marrow to flow cut into the



2 (1) Phagocytic capacity Phagocytosis is one of the
best - known functions of the nmacrophage. This function
may be believed to be one of the nbst basic functions
whi ch has been conprised since organi snms were
single-cell organisns in the process of evolution from
the beginning of life. Therefore, one of features of

t he macrophage is that its exi stence has universality
speci es-transversely. It seens that thisfeature

provi des one of the great advantages for research on
macr ophage functions. That is, if a renmedy for

di seases of mammuals is devel oped/ researched

b lnaopages et tdmsotier VR haAU Faihiissiegart ed1fferentiate a
functipnallﬁ useful as research material.. Thii I S d%e g
nQUPGHT MR FEAY TRAtoL AY FAETOBAITGS: a THHA GGenets cRteFTe
conserved cell. (2) Host def.ense .functi A seco .
©F o S AGRHE A CRE AR s TiRtc RS S Thag the
def ense tion. Thi ' QS f d.t :
Lol f T e Shas i IR SRS ST e BafReBhageciy the
1 dﬁ%@Stéﬁée%gl@n,t _h% @r%réj@{@nﬁ%c%?h%e%etﬂ%neal
crophage is also specific. Originally, theterm
mANLSREM finCh thih A8 aReRY , B MYt LRI RAPIAUb G | Langerhans
antigen specificity and i nmunol ogi cal nenory
cehariactadirzed morcddg ik eallll antheatveprdsanis, id miasxoglia
not been proved that the macrophage has the antigen 3
irspée bralihy ad tdre i tppaoct«@yl dal syeooriyli neahrageurat@ has
sense. Thus, it is not exactly wong that the host
tidsfenswact fon mwitehes macr ophage i s non-specific.
However, for exanple, the response of nacrophages is
1 qumneral vetgragieriehiceependi ng on types of

pat hogens, and a part of these _qualitatively differen
respégée§tcéﬁrésﬂ@ﬁ&npglﬁa&iFF%—eH@& s F@é%ﬁ?ﬁ?écgﬁ4éout
crophage cell surface, which recognizes th
19 dthogers: FRUSDIUFBREAPr oW TREA ST e Tl I gdneres to
response to stimulati . a f ' .
= ek P e Phel o T B MR R h s ugopodia and
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t o under st ost defense action based on the

macr Qphages 1as samolshN e dngaing 19y.st em and t he host

def ense action based on the T cells as an acquired

I mune)systieig aFgbirBepAosBosEQnskderingnbibeéng capacity and

phyl ogenetic universality, it is a matter of course
an hatmimel oginad e compeeesystemis al so a

phyl ogenetically highly conserved host defense system

(3) I(Anafleé pmeseatsysmnémgne lindvare tiimute syt diymphocyte

based on the macrophages plays a central role in the
thositalek sl elwygn &y whi ch are the foreign substance

di scrimnation and elimnation systemin not on

speci‘@d Rbt1hats g atrd éﬁ’q&PFééfieﬁ?ﬁPn*éos}%?@ﬁ?bﬂ{ sfifgptor
i%Pec e;wégﬁgéégl{ﬁ&égftgch|red i mmune system Even in

(6) It is more resistant to X-rays than a lymphocyte.

2. Physiclogical significance of macrophage




conprising the acquired i nmune system the function of
the innate i mune system covers the discrimnation and
elimnation of foreign substances in nearly all cases,
and in the case where this is insufficient, the
acquired i mmune systemis recruited. Even in this
case, the antigen presentation by the macrophage is
essential for the specific recognition of the foreign
substance, and when elimnating the foreign substance,
those which play central roles in the elimnation
system are the macrophages and the |i ke which are the
cells_which configure the innate inmmune system (4)

El i ni hat PoRIBEYESFeFgR28dBY¥t ances On the ot her hand,

endogenous forei gn substances are el ininated hy,
oyt oPBaTeeyt QRF Pl e pT et i e ST KD Cataigns of the

[ t (e..q. [imnati f.cells,i t
TS LS LI a8 LS LAY o
tigen b . | ; . .
LS5 e I R0008S 849 Bl ¥ e £osanions
wé?@léingi@mbéfi1dﬂ%a%ﬁ%ﬁh fior e 3eddised fl BRMAGtion from

systemto significantly serve, the innate inmune
tHY HaMiistiy sServeieanpl ehekyrand, suinably toathe=engdf the
(5) Failure of function Therefore, failure of function
madfrdhagehagoeyt ogist or itthe askigesnpeesenisati aniokrehéity
macr ophages can primarily becone a potential cause of
spemiwsodefancivenselylo putsedmsdhetetlel y feBturehprovides one
foll ow ngs are known as the failure of function and
ofdtbeasesat eldmaad age s Heraspecaschern eaephagehéuapgsvens .
.1 (General characteristics of nacrophaggie. That is: .
Thet |eikocyié adhesidiedef i EPEncylisEReEiSac-Hi gadppmals 1s

syndro and the |jike are known as a phagocytic
def")éﬁﬁﬁegﬁ rﬁﬁ?&ﬂ%%%magaﬁp BAGS ]I-“‘PI?;?pté‘regﬁf B%%Pd??mmals can
bst ance agocytosis. |Ln both ca .the nor nal it
b} R REE Al 190 LY, An ke PRt f RRFEri A n, T T e w0
I lLyso I
an ALy ALY halrobraROR O oI A1 1y conserved
cediysi nfection capacity is reduced and the phagocytic

capacity is remarkably facilitated. 2) As the di sease

as t he) ahpet makibysef chhethest defense, chronic
mucocut aneous candidiasis is included. In the
macr aphagesdi bmpopakhentspeth hbBi shdi seasephbhe functions
m gration capacity is reduced and disinfection

iscapduidty aferasnli glatienal sthisduckedon 31 s Asefherdistases a
as the abnormality of the foreign substance

nogl-isperdtiion kapacfieyennt ehé lcamuiolitogiezgniconpeeeneh, has
W skott-Aldrich syndrone can be included. The

d thpt Fdepicisentedeniss ackieonpifi EReeBacrophage

. i nmunol ogi ¢al abnorpal it suggﬁgs m gration ficitv h
is3BAGPNEPFEYTAfd dRFEEtndflen itt?ofa[?/ deper@smificity has
cytotoxic action. 4€) t he dysfunction for ...
beﬁ%bsgntgPF%n 88658F ?ngﬁnghtﬁé%nagtlgen specificity and
immunolcgicalmemorycharacterizedfortheTcell, andat present,

it has not been proved that the macrophage has the antigen




i nformati on, major histoconpatibility conplex (MC)
class Il antigen deficiency where severe

i mrunodefi ciency is caused regardl ess of nornal T and
B cells is known. 5) As the dysfunction in the aspect
that the macrophage is activated by an interferon to
becone the effector of the cell nediated i nmunity,
interferon receptor deficiency where a child with a
deficient interferon receptor cannot defend tubercul ar
i nfection, which becones fatal is known. Furthernore,
a manmal with deficiency of the acquired i mune system

can exist and |live, but. the animal wth deficiency of
shard figdiiopRagED @ ITHBINANG S C2 WAEMILY 8 Fidfyurate sense.
denonstrated that physiol ogically. active substances .
ThYS:| éét £9emyt BT O t@ﬁ%ﬁbﬁ&@%@%@w? @hion of
intercellular signalin L i mportant ro i
D SRR sJ T BASBH DhCt heTarSLrT i et SAekRger cthe
reesI ld s%a%lfotgagt:o?h%gégl g8 iti?a(]if::.e\fe T)?%ii I%Qﬁa@% ending
produce and secre aw vari ety of” cytokines. |
hi Yort BE tIRQRNa0e, § Upctions & ergssentiuah itak ivel
(H%nd@%¥%ygf Ebneog%Esis also_mﬁ?h respect to Fhe Y
di0H {5 d ¥ natdih Y RJdrEdi P ofa diffdeiegites ubstrareptors
(6) Anatom cal features atom cal features of the
oMBChAPHagEa §& e dli I seirdnlcejeprndhnge odgh 1 sese:tspeaithiogens .
macr ophages which are resident in various tissues and
Tthase vii eleriefit ore hareast deso £ Thild vlar responeastaMsénmulation
observed in the nmucosal tissue which is a point of
ofcenfaceipet swent ance ntivi duenmemd) ard tesdnr BAngwid that the
Speci fi c macrophages are resjident in subnucous |ayers
agilathef e TeRrvr9e DrifansPF ESEi ve organ and
genitourinary organ, respectivel

. .These
Ui ssUB¥SRRESY iiT HRCPEPRAGETAN of BEPEAFEFRAddiphast fefense
tissue-specific internal and external _environnents
=GP BASGASTS Bl oE e RAGFSpRAGHS LBPA) Cah R RpGr ke 2nd
tH, o'heosfto.rdeq{&asrg A 'OIHE(?:% H Sl aedckl tc'eq_rlst Qd I'é% acquired
di s& miTarT on and €l't moati on of a f orei'gn subst ance.
i &£ .?%gtgfﬁny_ @‘ﬂ%?ﬁ%m@%@e,mcsodﬂdéﬁng the phylogenetic
physi ol bgi cal si gni ficance of the tissue-specific
udBERhanes, i@ iked IRetdon .o Censirder tREt ath&Xirgl A e mmune
significant of the tissue-specific macrophages froma
sV | €\WAGINA phiyil@igenfed] iaid 10, k Ogh Ay icous gpatdwhogt elefense
may be now brought to attention. (7) Relation to
syaatdmol ogy Because if we think of the physiol ogica
significance that the macrophage plays a central role
in the)i Anoatesystmame istysitemst rongl y suggest ed t hat
the dysfunction of the tissue-specific macrophage is
i nvowéédlmnatﬁelmmﬁ:tﬁw%f bpisgguan s ifarophages plays
pat hol ogies. In fact, in many intractakle di seases .
a §GBRTAd ¥ RN EhaisisdefRrer PESHAR Wil Gthare the foreign
i.nf | anmat or intestinaldﬁﬁfe ses., f.urther autoinmun
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ost.eoparosi s, . the.dysfuncti.gn, [ g i -
ST BR g Y AU p R b S LB RR e s Brecies
[ O f . teria. h ;a8 is b :
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it may be thought that the dysfunction of the alveol ar

macr ophages is present in the context of the

pat hol ogy. Considering in this way, it can be said

t hat devel opnent of a renedy which increases the
phagocytic capacity of the macrophage as a target cel
and consequently increases a concentration of the
remedy in the macrophage is an extrenely inportant and
reasonabl e subj ect for providing a novel therapy of

i ntractabl e di seases including infectious di seases
such as tuberculosis for which there is currently no




(1) Macrophage as infectious pathogen vehicle
According to WHO, tuberculosis, AIDS, nalaria and the
i ke are chronic intractabl e di seases which nust be
considered to be the nost inportant on a worl dw de
scale. For exanple, it is described that 800 mllion
or nore patients with tuberculosis occur annually and
300 million die . It is an urgent task to develop a -
remedy (medi canent/formul ation) effective in response
to these diseases, and its social significance is
extrenely great. On the other hand, with respect to
infection defense of and elimnation of a pathogen,
cope i rchdhe eFag I nARdmMyIngay St em ke rf@@tctul@ﬁé? B¢ innate
~role in vivo is the macrophage.  In fact,
lWﬁo;ﬂyasg@éﬁ a%%vezﬂ%ﬁf%ﬁjeﬂcm%rﬁtb?@aﬁ@d t‘rﬁé@énatlon of
crophagesare different

fogﬁdﬁ@nﬁfl sﬁéassénapd&%iﬁf gz, m%ef‘elfeﬂféle case where
e et SOHGy e o 1 RE% hrakt 1% BBERC ey Br b 2aRE R e
Evtel?lelﬂa{ll?f)ge(fh e tthléeaﬂtctﬂg nh Pgsehgggﬁghoﬁ Q%Hggﬂﬁhage

have ach|re Various ne or —avoi di ng

id hesamer pphages idhd e PE PELSS rALoBUQYbOBf the foreign
Furthernore, the infectious pathogéns are often hidden

sdHéttahl%éTH%h@th@ﬁseiﬁnﬂﬁgﬁlhﬁetﬁ@cﬂcﬁﬁhaﬂﬁ stbi3asincd,t those
is a matter of course that the pathogen which has
whiutceadsd dentparlasidiage im the ancmopbageni ayshes wag the
causes an infectious disease chronically and
macepedtaetisy anantthiet 1i kemel i anustelthte qeddid whilwhacbatalure
consequence. That is, in this case, the nacrophage
thghilgimadisoulmynd mrdtigm.acconpl i sh the infection
defense/ el i m nation of a pathogen serves as an
i nf eéfi obibipanpabyen 9énfereipR FEPEFE8CSE2) Pat hogens

i ha | | e thereof :
URICAR R e S LA g i %ﬁ%l%éf‘%aﬁéﬁances
T ANkt Ak s
r&{u %Oéys% . .sq‘t. ébgflﬂnmsm%% c\?@i{ﬁg\@%fe‘at@ mﬂwlrus;,

resent 1n a agosone or med

butthQEhéknfeceigs p ntSd Wik PRL @Q%rhé%ﬁﬁylﬂﬁleemﬁ}érophages
maki ng the nacrophage which should primarily digest it

ar@S asséhelher’ fozl Npaddi kb oAt i BANYarkRURAt L¥EtRabhageNshese
such as Mycobacterium | eprae which is a causative

cypatthegenTotel epr a, TN dlgctier cudeavi om e Gegus reed immune
causati ve pat hogen of atypical mycobacteriosis,

syGleanydi aipnédioanaéy Shtaaydilae tirauordmigingy system must
Chl anydia psittaci which is a causative pathogen of _

seghlcampdicdsite lof arlsk duittrathalile Wiserds whose radi cal
theragg has not been established and propagati on has
been(peaFedlure edniBACtACRhe aspect that the

macr ophage becones._t he |nfEft|ous pathogen vehlcl% )
For TRBEFERFSsi 52g&HAE, OAI BANGEAEE QhdtfiRePPRRECYTOSLS or
revention,

numerous effort or th
t%%?ensﬁesepﬁa %ﬁfl%cf[y*fe*a%mﬁgrgsﬁs%?&%&&%%%W?ecome
a ngtgf %?%&' V§ r?&%mu?o%%fllfc1%n% O’IIB V'tngoﬂcretely,
Irrec isThection action agains he”iftect oa
pat hogen is present, in general it |s not easy to
acconplish a concentration in the macrophage with the
pat hogen, which is sufficient to exterm nate the
specific pathogen (extermnating in the invention
nmeans that all or a part of the pathogens are
exterm nated to vanish.) by sinply adm nistering an
appropriate renedy. D scl ostre of the Invention



Accordingly, even if extracellul ar pathogens can be
exterm nated by adm ni stering an effective renedy, the
11 macr ophages as the pathogen vehicles are stil
alive as pat hogen sources and continue to supply the
pat hogens. The above is a reason why currently there
is no radical therapy for the pathogen which
parasitizes in the macrophage. The invention nmakes
this point a subject. Conversely, if it is possible to
exterm nate the nacrophages infected with the
pat hogens as the pathogen vehicles or exterm nate the
pat hogens in the macrophages infected with the ,
theat %g@ﬁy}gw;ﬁ knevnias tie fadidapeet freetionsand diseases
di seases descri bed above c?n be radically tre

ted.
TePRERSt dre, e 3P 00f 8Lt TOFt R neli hEnd sﬁeti-ﬁrd%&&rﬂ
a renedy. for a disease caused based on dysfunction of
MG ShergrsTe T B RIS S el Sphide a vehi cl 6. As
a result Lnt epnsiye.stud ; resenta.i tor .
have§redL§%k§8¥E§arE§B¥§l§éveﬁeF%gge%ﬁ§fe Fpeggggn%l%aShl
e tOnEXEREMINALL JBCT RRBAGCS s T ek edoditDe functi
S%ﬁ%hoé%ns_as pat hogen %@%ic!es, efterﬁ?na %$¥hec nnetion
aRRIeaens) s bhe sReFePNages iRt Mbdihe: patbedsrssis.
and act upon nacr ophages whose function has becone
Irabaehmeksdde tReaalhSeaseit ants hekes oespliet ethet bRagocytic
invention. A renmedy of the invention is characterized
fumyctiindyciang anphagotytieractransyoof e dpyisagemadnénzyme
exterm nating pathogens in the macrophages. Al so, the
to emElgofvithe viodvenavdhyiiss ebacanedri tedshhelgisinfection
i nduci ng the phagocytic activity of macrophages and
capsgdimg Ieheefaerdpiahddet Bhaapryfeatparad sy ihgemarkably
remedy of the invention is characterized by inducing
£ ytic activity of nmacrophages and acting upon
macr a in,a dysfunctional state. Al it i.s
oot 7R01E PRATL TREYS ARGy LR M TR P LIS dgfgmoe:
cl'frfon Copn%(z:toecrdt 'esduéAI I%bncﬁ iaarQ/de%o 'ss qrncludec%. In the
oxopl asnos1's. I's enables 1o effectively treat the
U:20ARGR SNEE Ca | BETBAEORNAGES IS b1 diiee PALRRURDSra s
mius , S%Eis de%i ab?g that the fénedysof ? e inveﬁ??gnlon
capaditly GOMGu L S8R5 e sihgwmtidind cagRARGRK @f candida is
i mmunodefi ci ency syndrone. Thi senabl esto effectively
altgeeatediteedli seaseswhere the macrophages are in a
dysfunctional state. AIDS is included in the
i muBpdesi aihencyi sgacks oar. tAks@bridrnisl idesi sbtket Hatreign
the above nmacrophages are those which are resident in.
sunstegdle t i sbirtnaThts epabbed tiyo efrfdkctilhel yimmearlegacal
di sease at sites such as the respiratory organ
cofiRpdsticfe dHodP P beri SouP Y RAF 9D §aR RRer8cmgled. The
pat hogens cause primary infection. Also, it _is ,
MaggSmsIcs phdthe Rt 468 @W&?Jotpﬁé@%@]a’r‘@q%§@“mpéﬁglcal
are resident in any of the peritoneal,cavit eat er
S heRd !

AT i T SOt B Tooar SPRP YRS HEY BURNORARGT Of an

t.r o iver ortal vein area, spleen, bone marrow,
ant%ﬁyﬁurag/’ dcﬁpgeélsqelr\gce ¥ otoxic action.

4) As thedysfunction for presentation capacityof antigen



tract, palatine tonsil, adrenal gland, pituitary,
thyroid stroma, Langerhans islet, parathyroid gland,
pi neal gland, testis, ovary, oviduct, uterus,
pl acenta, skin, neningis, brain substance and choroid
pl exus, or that the above nmacrophages are mcroglia,
precursor cells of mcroglia, glia cells, precursor
cells of glia cells, precursor cells of the above
resi dent nacrophages, anal ogous cells of the above
resi dent nmacrophages, or precursor cells of the above
resi dent macr ophage anal ogous cells. This enables to

~effectively treat the diseases caused in_various

i rdfrogaes it ﬂaéweglﬁﬁof:ﬁ@P%&Pl1Alt§oC°¥lHée?¢ehbé%§/ gtrass II
t he |nvent|on IS characterized b%ﬁcontalnln

a1 4R S RF A/ YT ?%V%E?d} BBPQFPEF]:&%BCE{eFﬁg Cappsed
to.th t b I d ble t
FARE T TR TS dhait BLS Lb® pFatfaie the renedy
to eg;e}gm rhat s%%r CEF]L%AIH%“ gﬁre'@%%% héE ﬂhse hntacrfophage

desir bIe ntain ar wel
1sl'a5L‘,Q:QLvtaQ:e]d5 rﬁ%Qr i HHeS o%r%v'tql% %fff'e%ecor of the
particle forrulation mh |sb|o egr adabl e

caAndisphagecy i Aradiby, tbﬁtgﬁfégeﬂaﬁ@@ep%ls@efltmemcy where
desirable to contain PLGA with a nol ecul ar wei ght of

a 0 twi 15, H0Qe £ Thi Snenaht esfEofr eekcdptarf khdnot defend
particle formulation which is phagocytosed by the
tusraphag e Bk gas,) |wh i@ easesmas nkali zhnest knowh he
macr ophages. 14 Also, it is desirable to further
cont Eiuntherheast @nmammaEVAi¢poHﬁfﬁﬁjbn&WC@ﬁowﬁe REQuired
(pol yet hyl enegl ycol ), PEO (pol yethyl ene oxide), sugar,
ingreeh s tprmaex i phasshbl Vi dutorhe Ratigetley bHEh dﬁﬁu@lency
enables to provide a fine particle fornulatlon whi ch

©% Shact GRS/ Gy s B3 Aeperith Ag in' Fype pF RS Crated
h de bl e t t
rRt PRYaEOdna GripA e PRty CRUGRT SR Y e rbrred
tid h lipid t
%Z&F e PR D ) %ﬁ%gﬁghﬁﬁgﬁ B Pde B alpd e ey

93&19 POE -Ehl Stﬁé]aﬂlo%?utcpegﬁ&g} E\[}ﬁlcgmt %‘:fsed on the

ntage 0 agocyti ¢ function o e macr ophage

dﬂébﬂl‘?&q{ancﬁr(ﬁ{ &rid dieniresr ophages, fheRireshi¥stance. The
speci fication includes contents described in the

maspegHd g ip AR and Becdeaw Agsiad dapanese Patelkines.
Application No. 2002-247871 which is the basis of
Imprili st waof, thiee pieseniphap@e | fah¢bionBRake DESCRIPTAONfor
OF THE DRAWNGS Fig. 1 is a viewillustrating by .
ircbinpiathislbohomedsig st erelesn wathorespe et fractiophagerafnigation
remedy of the invention with that of a conventiona
ancerddynim@tgion ok & s FhoWwpgtanearticl e di aneter
distribution 15
{6) Anatomical features

Anatomical features of the macrophage are different
depending on tissue-specific macrophages which are resident

in wvarious tissues and have inherent characters., This is



of a fine particle fornulation in an enbodi nent node
of the invention. Fig. 3is aviewillustrating by
conpari son how rmuch anmounts incorporated in NR3383
cells are different by admnistering rifanpicin
according to the invention and by adm nistering it
using a solution conventionally used. Fig. 4 is a view
(No. 1) illustrating a rifanpicin-retaining capacity
of RFP-PLGA fine particles, i.e., that amunts of
rifanmpicin released are different dependi ng on
conpositions of PLGA fine particles. Experinental
val ues contain an ungertai nty of f@b,Fi . IS a view .
ohvN@US2 Y her GOFRAVERGLE FIF dRPFRPRL 1 SN Hé“céba}c‘:i fypolint
of P-PLGA fine particle | .e., _that .amounts of Lo
oy PPRRAP L BRI UnaB i 67 T 1 b USSRy Oy - Specific
cQo sitions_of PLGA.fj rticle Il ¢
me R sh T B o conter § s RRy i Eha vy § B Hpi g eory
i USLE At rc ' [ ‘
or aé?o%%?%éggg%nﬁﬁg%ggfgk#%ﬁg%2%9g§g%¥égg%§ﬁo§$§pgftlvely'
THR P@%lﬁ’@léﬂ;é’&?ﬁiQYmE'EE%oEEB%'E;%BhQQ'L%?ldMHc?JILl"},aVEespond to
phagocyt osed t he tubercul osis gerns. Viability was
t iRluaiRd i F ankt 8gnad kel esxtertiab%mtitessen®s.5 This
to 25% 3: 25 to 50% 4: 50 to 75% and 5: 75% or
suifess t sATh &ho e tnaefr cathaige ssh e wdn ipaniacitr é Je @B organism
wg/mL in a single adm nistration (indicated by RFP in
hot@ostasd f iguaddivion tegthk desetimieat van pa)d edimhaation
adm ni stration by RFP-PLGA (indicated by RFP-PLGA in
oft Ref TP )SUbEt@ENCR | s Theyeea ¢ INakt Haknryt A8Peqts in the
cytotoxic effect of alveol ar macrophages NR8383 in %
Prypdfulinalicoas L s hi ECayce oL ddie bt 25 vh T APZat B F ARG oPhages.
cancer cells on the Sato |ung cancer cells is.enhanced
O F S etG g COPRYRT TR apRLFESNG RRE3SSIRAI RGO the
| i popol ysacchari de. en_squaresi ndi et . at oxi -
R TR e a8 T PRBGEoCr eat fine viigh 1SS OXheir

relsli(ﬂ[{lqg)q{ ¥3 %%q%ﬁisg?aﬂ?ofg ié?hga/lﬂ’g]goﬁ Q,lrghcte#é 2t t@g% ion.

squares I ndicate the cytotoxic effect of NR83

'treaq$g wet Bt bRoRG! ypaasehaki,de (1 ~xg/ml) on the Sato
| ung cancer cells (co-culturéd for 4 hours) . The

cyt obexhGsef fecle( @hinasoevahdapagshyleglieulakingificance
anounts of | actate dehydrogenase rel eased i n nedia.

tBast hilec f osh &8¢ pliang utetheal nuerd i ant Merigimafd eystem,
sui tabl e enbodi nent nodes of the invention are

itdeseri bedongldet aibgeatedf etkate the t iy sloooripanyi mf the
drawi ngs . However, the technical scope of the

tispreamdmmeifsl ogradiophase is involved in the induction of

tissue-specific pathologies. In fact, in many intractable
diseases suchasCrohn'sdiseasewhichisoneof theinflammatory
intestinal diseases, further autcimmune disease such as
rheumatoid, and aging diseases such as osteoporosis, the

dysfunction of the macrophages is involved in some form. In



by these enbodi nent nodes. One of the functions
conprised in whol e nmacrophages and specific for the
macr ophages i ncl udes phagocytosis. The phagocytosis is
a function in which a solid with a size of about 1 wm
or nore is actively incorporated in a macrophage cell
17 On the other hand, if a solid nmade artificially
is actively phagocytosed, it is possible to accunul ate
the solid in the nacrophage at a concentrati on which
cannot be usual ly acconplished. Such a solid can be
generally provided as a particle, but to actively
phagocytaose, it is necessary to optimze a particle ,
chgicdist epfepaienel of Qnkdide T BpeteyiRadrRy a8 EHRrgeulosis
havi ng a rtain flexible structure, etc, .
I agB00S SHER phabegioar <ot FiS aepitnst pacgeria per
ossi bl e to prepare the particle ich.i Si
s agodiindt HIPTHE: etz bohaget fet HaCh: e 87 Sréupdrgotar
e, an hyl e |y ' S :
n B SRR TR D ShEogRenotoay.
cdr¥i€fdH S RALIHOGENSOr IFRCLOPRRAIG A1k e¢hed qwvih Jdient of
pat hogens i s blendedto prepare the particle, along
a Wi 8PagOGHNOS] ScPéatbe RAH i shegotPeifEdiapamEnty | S the
al so actively incorporated in the nacrophage. An
nesseMHd parb afadder | ayedt bad icorngeduentaspethcrbates a
di seases due to dysfunction of the macrophage (1. 2.
cdrEent(rAt,idd of( the mgmedacirethesingcrdpbSge is an extremely
chl anydi osi s, toxoplasnosis, cancer and the |like) are
impogtaad by dtzga senalelastuige oof LehegshiEgbidya pdimk tiherapry

t hat the macrophageshave. Thus, the above object is
ofadbbipriahde BYspreparintg Wit AifactdRUPndhAreReg such as

medi canent effective for themis contained.in fin

C BRI § R EnENESP Hioer Y S ChY ST peectd Ve Therapy.
hagocyt osed b he 1s macr oph s. Typically, for

1 R S et o AT e P A 18 50 Vhe

| rriqer ﬁgq I gﬂgpt it . {S necessary
(]tqg%(fey gn c—’llggeaoa{rédglrn 0 ai\/%l?s_ar?%% p ago%?/ljtl%%%é by _
macr gpRAgRsngHEWeNRD, tlBerRYEBLIAN RaPsa pEMGKL% aRhd the
t he aspect o? actively taki ng advantage of phagocytic

118& h¥Etoh@inihe nkReeRRAGed Dasgde SWIAINEH laatWe eBnsidered
conpl etely reverses the conventional beliefs. As

tafer emeninbenedmpastane oh & heohbsdtidefersk: f uetd exsmple,
of macrophages, there is the phagocytosis. The

itphagodgwsiiddds ahaintEenmifilnoni oor more patients with
characteristically observed in the macrophages, and it

tube pwslsitl eocout aoorpdlatandaPP méldd onidie a ditzes apuggent
cannot be incorporated by cells other than the

Lafde topHgges-orPat ReMsgivc dleRilcrBengdAicsmydason) effective

. asbacteria are phagocytosed by the macrpphages and .
1Y &ESRPESEIT P ntlf*g%e r?d&%ﬁ?a‘be#‘%%?e?%%ﬁoﬁgﬂéﬂdf@lcance LS

i ol ogical significance of the phagocytic function of
e%ﬁﬁ? r %ﬂﬁg is to inpair the pathol ogical

m cr Qor [ reover., .t ophages e

acti@gtgﬁgﬁéﬂf'%@%ﬁ§§o§§ng?§sg%§Ebggone€% %P?(?efense of
arfPRASGRANA P UL JBHARHAURIR A Rp20TR 198601 cHplays

I's a phenonmenon kno as ‘macr ophage activation by

phagocytosis, and this enabl es the nacrophages to

damage even cancer cells. Therefore, if the

macr ophages can be activated by the phagocytosis to

enhance the phagocytic activity, it becones

g




19 possi ble to exterm nate the pathol ogi ca

m croorgani sns nore intensively. In order for

particles to be phagocytosed, it is believed that it

i S necessary to conprise the follow ng natures

(phagocyt osabl e property) That is: - A particle

dianmeter is 1 to 6 Eun. Such a particle is referred to

as a fine particle. - A particle surface is wetted

with a nmedium (body fluid around the macrophages in

vivo) of macrophages, but the particle is not

i mredi ately dissolved and is present as the particle

for a certain time period. - The particle is a solid
tHen M@ stte ppPatans rangeinf vRvot bs 48 magrapiage ¢ In fact,

gravity of the particle is |larger than that of the

thfe dPARTCRSAFeFl uRBSar SUTET Hhet Adcridbhades Pﬁgép§g) off hese
oABEGPIaRES: o TS R e 15, S LRE LEVELs perening
onogﬂgropggnds wcnoenrsé g%rei rﬁ‘gcﬁ*ggltla&gg eoxairéﬂ ,Clb%ti E’hey are common
in the aspect that they perform the infection
defense/elimination of the pathogen.

On the other hand, infectious pathogens have acquired
various means for avoiding attack from the macrophages in the
process of evolution. Furthermore, the infectious pathogens
are often hidden in the macrophages to make the macrophage a
host. It is a matter of course that the pathogen which has
succeeded to parasitize in the macrophage in this way causes
an infectious disease chronically and repeatedly, and it is
not unusual to result in a fatal consequence. That is, in this
case, the macrophage which should primarily acéomplish the
infection defense/elimination of a pathogen serves as an
infectiocus pathogen wvehicle in reverse.

(2) Pathogens in macrophages

Atypical example thereof canbe observed in tuberculosis.
That is, the pathogen (Mycobacterium tuberculosis or
Mycobacterium bovis) is phagocytosed by the macrophage in the
pulmonary alveclus which is an infectious pathway in an early

stage, and is stably present in a phagosome formed at that time.
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adm nistered in vivo, the particle surface is required

to have a macronol ecul ar | ayer with high

hi stoconpatibility. It is necessary to retain a

particle formuntil being incorporated 20 in the

macr ophage whil e bei ng netabolized by deconposing into

conponents non-toxic for the body in vivo

(degradability in vivo) after being incorporated in

t he macrophage or when not being incorporated. As a

macr onol ecul e which fulfills the above two conditions

and can be easily nolded into a particle, poly(lactic

acid/ glycolic acid)copolyner (hereinafter referred to
T e 19&(331'19? Rt ot an ¢ 1aE GY(Ih@kéI’lﬁatfft%rm%Cé?%maé{? fhich

as L"), is a candidate. PL is nore hy hobj ¢, and
lw%hﬂ pedng ridygei gephel s B béhﬁétaé mﬁ%@di dgpn, many

PLGA., On the ot her hand, PLGAc§> es, th%1deconp i ng
Car”a’r‘“taetld’@p&?dﬂ?@% e T W?Hec is a

cul ar Is, ;the longer ti It tak un

Cﬂﬂﬁ%\ e & dlcV%éﬁﬁﬁﬁé EEALE W it %' Iﬁ
céﬁsé% éé§§ﬁ??é |ht$?fg§fl #é%ﬁXcEQ?Roéis'Sgglﬁmydla

sent ureé range of

n%onlha% eﬁﬂﬁgm HH% @é@l@&h@fl%@bhlgﬁyﬁk%%ﬁé&i $hich

present as a sofid in the tenperature range of
1 A5C dsudesivabbyrhogdR0o0r cHDERydFUEL BEbiDBe fiok raktable
rel ease of a medi canent contained in the PLGA particle
difdepddayyd irddE cdin sHr ias aaf rRitGhesirt ksaablished and
nmol ecul ar wei ght of about 20,000, the nedicanent is
purcglagpsEibri haanbaknostazed ;aor demmofhan the aspeteddwt the
amount i s always retained constantly. However, in the
mayaswlhefgd Heed@s pare | i ek ious potkegtnr vakighe - of
about 44, 000 or 75, 000, 21 a pul se type rel ease
wher EoF HhRSGT EkavEnt JP3THel BERBY 14HEEANE tg@n%’t]é‘ﬁt nﬂlﬁ}?éous
eriod rather than the zero order rel ease has

YRS MBHEBVef Ot RBSEFBTFEFRGd Wher Eof“ﬁé’eﬁul ggoe the
f di I b I
“I%egcetﬁﬁﬁgﬁg‘?e?}l[ﬁc‘%afe%h o HREES 1 g8 REFEEOLEE SR | Even
f I |
M OO i P S

edi; gt e
i déé%rrpo& ﬁtét‘?ﬁﬁjér}’ qid re%el?lrt he §gn59§1 {heis not easy to

rate of PLGA related fo the nedi cament

ad&@asesH § d?ﬁ{cé?{ﬂﬁ’a@ﬂr@YEQ@ ﬁﬁ@r@ﬁhﬂg@ﬂh&@ﬂtl@é pathogen,

wei ght increase of PLGA, but also the rate is faster
wHitli ve sudtias dnt the smeeephageet hare | spgcifoc @athogen

thus it appears that it is possible to effectively use
(etxttoesen et ingy ain artge iofverd iepulneraneitgiat wllt @r a part of

150, 000. From the above points of view it appears )
tltdwatpaaalqumlq)aratna:l eftamnilrstesh Wia h vrs?awtafbl by simply

di aneters of 1 to 6 Eun made up of PLGA where a
adlreletl i 1 Vi }fht APRT AP KDL S 0*ABBIVO0 and a nononer

ratio of lactic acid/ gl CO|IC acid is 50:50 to 75:25
D¥sfclepteh| *f ridgelnventio

SRR S SR S O

B BRI I B o Pty

are eaS|Iy phagocytosed by the nacrophages and are
optimal for the object that the nedicanent is rel eased
whi | e hol ding a constant persistence 22

hlsa
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fromthe fine particle fornmulation which internally

i ncl udes the nedi canent in the macrophages. Provision

of novel remedy which enabl es specific exterm nation

of macrophages which retain infectious pathogens By

actively taking advantage of specific phagocytic

activity of the nacrophages which retain various

i nfecti ous pat hogensi ncl udi ng tubercul osi sgerns, in

order to exterm nate the pathogens in the nmacrophages

or the macrophages per se retaining the pathogens, the

following renedies are effective. (1) A renedy which

i nduces the phagocytic activity of the macrophages. &= -
MACHOPR FES el LhAR MU VB CAREATR AAL ! hGlefieett Paogen

g’ SRR ) Sy o
of (%%% t.hose havig t he natuge mhicgifuhf%bl%-thefo the
2 JrSrSHE A O et 15 tHndi et ons® (BRagBRyFodablE APEperty

pa%rlllq?d.ee% Wh\i%hdggEggngii!zietsy na‘glffe 61'9&9# ﬁa%@pt The invention
preferably,” 1t i's deSirabl'e to have e hature capable
ndlfeehe PBIAOCYIASOASE] Celdnirldly, e TRCIORNAGSS e o

ch ret not Tetaln the infectious pathogens.
e LAV @ ahbrnad topRsgbeam feRawy heh thsphshageas as the
whi ch activates the phagocytic activity of the
paAIERhageniics ¥ esent ekfBkihehakaownhe n gachagdns Am  the
attenpt 23 to devel op a renedy which acts upon the
mepatdpdgeress | nirifeetreatr opldges ey aettihvelanst,akimagry chronic
advantage of this nature is not perforned at al
inavadalntet t énfectliipushediippesesf ¢eycanbdedld)abepe oy be
- various nedi canents which directly act upon the ,
rashitdrdgensrapeeint ehee bote alidol yenedbpeet of SheAnyention
DNA or RNA having an action to nndifé}ggﬁgiolo ic%l ,
LG BROVILERs 2 oF SHRPRY nelth GpAAGES SRhFRRSFEL Yy stunction
tain the pathogens can be used as the nedicaments,
TR CEHORIAGVE oY 403 SHitly” P EPURFGr TericTe.
el impati t-hei nf ect.i t.ho y [0
(2) 2Rt (3P HAORET pub T SE0SRY ERT e g
ndwmady e Ehﬁefnayﬁa;agn?b%fe@ DauL tyRerL enedys elf ealja’ to
or the treatnent of infectious pathogens (novel
e dr€at & Ha @R fos AN A GHAN dat s adpathogen
Chenot her apy (Vbl.qﬁa, No. |0:2682-2689, 1998), aﬁ ?
veitd tdfhee gt orSn A€k itoR o t edéh €has eomsarapngges infected
rifanpicin in PLGA is disclosed. However, in this
wirtdpoht, panidegenorraf atheuphagecyicph saets vhoyebfurRtt3on has
particles is not described at all. Furthernore, since
bagentehealPh@mphr tlizel 6 contdasabag, riahghpiate, cdnpgeted the
_efficacy as an antitubercul ous drug is not enhanced
1ngefdards to rifanpicin alone, it is evident to have
di fferent characteristics fromthose of the particles |
of tReTPREEHt PONRFUHEH IR, L ashatamt s T 280 LaRgcing

FIG 5, th | ecul, ight of PLAis | tant for .
2 CBRPPORITG { RECAER bRseobf IITHITEITE IBVEr L FATRS 109

above report, th ecul ar wei ght of PLGA used
pa‘uﬂqﬁf%rﬁ§;ﬁﬁ%ﬁﬁ%ﬁ%%ﬁ%%ﬁg%lGA is not described. It is

presyired thAL BEQRAR! Y rOeRAUSAVBLISHNG sPLEA NN Rd by
di fferent nol'ecul ar “weight fromthat of the particles
of the invention, it did not Iead to having the
function of an antitubercul ous drug. When preparing
the PLGA particles having the antitubercul ous drug
activity, using those which are proper with respect to
the nol ecul ar wei ght of PLGA, the nononer ratio and
the di anmeters of the prepar$ particles, the

i ncorporation of the partictes by phagocytosis of the
macr ophages and the antitubercul ous activity in the
macr ophages nmust be eval uat ed. Taken together the
above aspects, in the PLGA particles described above,
a certain comonality for the materials is observed

T o - Y 1 A -



25 different fromthat of the invention. A

tubercul osis germexterm nating effect of
rifanpicin-containing PLGA particles using PLGA with a
nol ecul ar wei ght of 82,500 is disclosedin

Phar maceuti cal Research (Vol. 18, No.9:1315-1319, 2001).
This shows that the antitubercul ous activity of the

ri fanpicin-containing PLGA particles is inferior to
the effect of rifanpicin alone in vitro and that it
cannot be said that there is an obvi ous treatnent
effect in animal experinents. In order for the
rifanpicin-containing PLGA particles to elicit the

1 nghnqiinih eMEU IR SRt adtd odnt iodl Bemrophrgrs and leading
appropri ate degradahi] i nd a high rate of

the MATFaRAgSR &%ﬁ%fégﬁﬁkin. However, in the
af or ntioped arti.cle ch.characteri.sti f [
the' SLEPyi EDGEREREY Ra.ERRo SRRERT LR chR gl ot by

. " i Tvity. . . N

S R CHPEEE VR AR IALY  De, BEehs L PUSRLLOREE( abid 11§ upon

nd MAPHIREJ afe Arg, 4 aducetbhdn the,£FLGA particles with
I'arge nol ecul ar viei ght, and thus, it appears that
becapsgo0f ithesuses of alPL&A ¢ he ki Ghentd] el ahergingfeintion
of 82, 500, the antitubercul ous action was not

il ifeirt ednyAs o tiechbevrerisisiid,ar Alesear chltmytdiesds or
presented in the invention have been perfornmed, but

t o latdrevmiit s & 0 Tédtseemainhd & tichef f et t el ¥ grar tpbhadlitsicases
pat hogens through intending to take advantage of the

whsherg ddya iR crapha ass ofetidvien nilee aphibigedendg.

acconpl i shing this activation has never been 26 _
per f Brfgd. 1A 58, denbrabianphet kot P Plte Rayention

| DECR LSBT BUL 10 PLSREL Y £oeeh Lo BLERRLAUN crcy

- SRERHT, SR SCEBLL D O £ LA  BTLLE0 Db ere
| . . : D= 0 1 y i.n

R T e

iﬂigﬁgngﬂﬂdhéaggfg{gﬁg%giéﬁﬁf@méicIes are incorporated

In the macrophages. , also in this case, the

part hekes haye qodiheen: apht elyabbsemeripeddes 4h€ those
macr ophages, or no fornulation where the activation is
wHinitended has ibkerr midemuandGdln tastueno plmagecyéngbles to
rate of the rifanpicin-containing PLGA particles has
e ffeert iexalng neeatl toe dbitesd 4oy att hist eprrowit aattiton respiratory
rifanmpicin in the nacrophages in vitro using the
ongdranpiltvastdneaioniaeq RUGA panditobsd nagycraEn i vhehes the
report is only 0.45 g/106 cells. In the case of using
Pat{edeFa iR S S -RoHar ni Fyf PEEP i ne particles, not

only_is the phagocytqsis activated but al so.the
concBhfPations Srlil?ag%lpﬁ EPATiTNS AROHASASHITRGES St hiddose

6. g/ 106 cell.s ich is 13 tines ormpre. FEromt.he
VI A5 RO i E3Y Ruces REpNASOSTogrs Ly -t B ter
h n t er.m h 0g
o B e e it nRT B Sk agsBebREN biEhonary, exroma,
1iJed Spdbthh Glst LPege dro Mo b AL $1a@ Mo, PYh GRRE AlliRG tive
t he d?ug I'n mcro sphéeres. Furthermore, 'in any
previ ous reports, it has not 27 been exam ned
whet her the rifanpicin-containing PLGA particles
exterm nate intracellular tubercul osis gerns using the
al veol ar macr ophages which are the target cells of the
tubercul osis gernms. As is evident in reference to the
af orenenti oned " Macrophage ¥2i0h Supports Life," the
macr ophages are highly tissue-specific, and thus it is
a well-known fact that the result obtained using the
macr ophages present in blood cannot apply to the
ti ssue-specific macrophages, e.g., the alveolar
macr ophages. That is, as a novelty of the invention,

- Y a1 T 4 .



performed, a fornmulation in which a nedi canent of type
(2) or (3) is contained in a renedy of type (1) is

effective. That is, in order for the renmedy of type

(2) or (3) to effectively act in the macrophages, the

remedy of type (1) has a function to transport the

remedy of type (2) or (3) into the macrophages by

t aki ng advant age of the phagocytic function of the

macrophages . That is, as shown in Fig. 1, the renedy

i ntended by the invention is

easi | yphagocyt osedbyt hemacr ophages, and

t heconcentrati on of the renedy in the nacrophages '
tissdomea blghiee EeRpaled adFeid HNSf Bk AFaERri fgyroid

the remedy alone. That is, in co arisgn to the d u%

adi land,

SHLRGp IHERE 1D e e DPRERECTR dleBHveRtns
d | uti ight sid int []. C .
Ceditiigh RET B Y FRIE - pRrTT ] o8 L AEEBFAT ng it TRALNGLS, brain

' t] .3, | ef i d hvel
Gt ardh Pivs hefpniocb o Thorests FRSTaPigo"S

0 ion | r e I S wAay,
oSOTECAOTLLED RIS SOIROSEs LB R s ce

praesaiddieddind kg Gaiaedman Phalodhe ceraant kat ikdR above
the renedy in the 'macrophages becones hi gher conpared

rdsd ddift ease opfhaamy NissiArddig d e Inenedy talcoB®ove resident
Specific application exanple: Tubercul osis

mabuhgrhayessi sr pgeseat sbarddi laso Hnaeetaond eesi dént egpeochage
to the effectiveness of the renedy presented in the

analwgmusonceTlber cUltoss segebdesi nvadeffeomitviedy treat the
respiratory tract to pulnonary alveoli by droplet, and

digfea S5fa FReiRess ) B3R B VD | I Rt raphagess uag pie af by, body -
phagocyt osed patho%ens are destined to be deconposed

by ahl8PtatReofeprevealet i ¢BVPRtiPBWATernagReterized by
t yber cul osj iid the t.ack of d
copta RATH A TRE T PO b RGeS oG TbBT Ll Gepe . gar e and
I ] h , d
oo 1 A T Rt ger e T e host
bodya; &, RReseq si?éb@QQﬂJégﬁ%gfﬁ?E%aﬂbﬂ%%n. This enables

medi canents such as 1soniazid, rifanpicCin,
t oS tIrRRHY GiHE St e andaldamnded aisetselos M lgerms.
nmedi canents are effective for the tubercul osis gerns
out pfsbheiacs ophagesslduio domoiiexdiTida twialy sefibeetular
on the tubercul osi sgernmsin the al veol ar nmacrophages.
wellyhgi sfmilnl30 @G o 180, Mdiut edhtie ehablasnedi panentle a fine
concentration sufficient to exterm nate the
pantderleuf oshsl gei os whd chots bbrdegeddehleradchl vpbRgecytosed
macr ophages. Thus, if the nmedi canment concentration
bys (g @astorh®8&-ermi nate the tubercul osis gerns is
obtai ned in the al veol ar macrophages by taking

advaht8fe df IhphbERRYR 0% LTt AHE BSfegiigtt a2 molecular

h it i I i bl t t i te,th .
v APIES 04 L 5021 600 ROSH PLE L, R0 L BALE RS, ine
P ey R PR B Bl BB AR T4 RastBpnases

nmedai concentrati on

: sé e rfeflicd |
ORI Ty O T oplhaee T hG PLih B i e

nmet hod for producing a renedy which enhances the
phagocyti c capacity of macrophages and effects thereof
are described. |I. Enhancenent of phagocytic capacity
of macrophages by PLGA fine particle fornmulation (in
this section, a PLGA fine particle per se is a
medi ci nal ingredient.) 1. thod for preparing PLGA
fine particles (a) Material



(1) PLGA [poly(lactic acid/glycolic acid)copolyner],
mononer ratio: 75:25, nolecular weight: 20,000 (Wako
Pure Chem cal Industries Ltd., PLGA-7520) 31 (2) PVA
(pol yvi nyl al cohol) polynerization degree: 500 (b)
Preparation of PLGA fine particle forrmulation (1) 500
mg of PLGA is dissolved in 1.5 nL of nethyl ene
chloride. (2) PVAis dissolved in water to becone 0.3%
(wv). (3) Wen 8 nL of a PVA aqueous sol ution of (2)
is added to a solution of (1) and stirred for 3

m nutes, an oiI-in water (o/w type) enulsion is

formed. (4) (3) is added into 200 nL of a PVA aqueous
sol uPL8fs of t( 25 deéhaagﬂﬁrF@deFtPSSWFPQEﬁéPaPGr egpt one

of 259%‘5'02"%?@/3%859 et DB LY SEEV L BREYL EELED, em

n1nut es separ.a and further, mashe tW c h%% s
RS O ¢t PRPRE vt ar o A R i B ugg.ollpldf
or cholesterol. This enables to provide a fine particle

formulation which is actively phagocytosed depending on types
of the macrophages.

Also, it is desirable to further contain at least cne
of PVA, PEG, PEO, sugar, protein, peptide, phosphelipid, or
cholesterol and to be a fine particle formulation where major
particle diameters are 1 to 6 um. This enables to effectively
take advantage of a phagocytic function of the macrophage to

incorporate in the macrophages.

The present specification includes contents described
in the specification and/or the drawings of Japanese Patent
Application No. 2002-247871 which is the basis of priority of

the present application.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view illustrating by comparison a drug
concentration in a macrophage of a remedy of the invention with
that of a conventional remedy.

Fig. 2 is a view showing a particle diameter distribution
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(6) Drying under reduced pressure in a desiccator for
29 hours. (7) A particle dianeter distribution of the
resulting fine particle fornulation is shown in Fig.
2. As is evident fromthis figure, the prepared fine
particle formul ati on has a peak at a di anmeter of about
2 ~mand has a distribution between 1 to 10 ~tm This
particle is a solid at anbient tenperatures. A yield
cal cul ated from PLGA (500 ng) used for the preparation
and an entire weight of the recovered fornul ati on was
about 32 90% (8) O her exanples Characteristics
%m)l ecul ar wei ght and conposition) of thePLGAfi ne

QO

ar thild1ee £AIH UG JAGHTE Y & e 6y SEROPdMEdofede of the
. below. 1. PLGA-5005 (PLGA, nol ecul ar weight: 5, 000;
IERS IO df glycolic acid: 50:50) 2. PLGA-5010 (PLGA,

ol S0 LGl 50 900 Lol £, Sl 5,3 fanount
. ' 1 d/.qal ' Rleh :S0): A BEbGRerin
A L85 e B Mg e ary o b e Stering
75, 25) &, JPLGA RLGA; : L ght im0, 0901 ngr 1
e e S

udIRPa | M dthoPLlénddrirei pasiigl eséd@rnulation is the
sane as 1. (b)(1l) to (6) except the kind of PLGA An -

aver ggg.pargi cles di anet @ieaf theoresulting fliuscrating a
particle formul ati on was about 2 Etm even when any
r 1Rl G veais +isetth 1 T 1yg ebdacakguw aREBA-PLEM ARG 4 500chg}, i.e.,
used for the preparation and an entire wei ght of the
t et gveraad: f orfmulidtamen odas rejewseghe@re3glifferent depending
on compositions of PLGA fine particles. Experimental values
contain an uncertainty of 5%.

Fig. 5 is a view {(No. 2) illustrating a
rifampicin-retaining capacity of RFP-PLGA fine particles, i.e.,
that amounts of rifampicin released are different depending
on compositions of PLGA fine particles. Experimental values
contain an uncertainty of 5%.

Fig. 6 is a view illustrating that tuberculosis germs
in the macrophages can be exterminated by phagocytosis of
RFP-PLGA particles by the macrophages which have phagocytosed
the tuberculosis germs. Viability was evaluated by ranking
as follows: 1: 5% or less, 2: 5 to 25%, 3: 25 to 50%, 4: 50

to75%, and 5: 75% ormore. Anamount of administeredrifampicin

is 100 ug/mL in a single administration (indicated by RFP in

le




2. Enhancenent effect on phagocytosis of alveolar

macr ophages by phagocytosing PLGA fine particle
formation ( 1) Alveolar macrophage cells (NR8383 cells
) are prepared at 1 x 106 cells/nL in a nmedi um (Ham
F-12K, 15~ fetal calf serun) , added in a 24-well
plate, and 0.04a 0.4 or 4 (~g of PLGA-7520 fine
particle forrmulation is added thereto, which is then
cultured in a carbon dioxide gas incubator (37C). (2)
One hour after the culture, the nediumis renoved, 0.1
mL of saline containing 0.25g trypsin/phosphate buffer
(hereinafter PBS) is added, |eft at roomtenperature

thefigugrhuees, ugﬁ@ﬁ te Tt taired é’@&éﬁia@ﬁrﬁh@ adrdpgpdgation

o R N Qe Sl o TG0 B LHPEEA T GFe GbLOREFbol |

Ph t 0s. Percol | ,sol ut hi.s |
bvor FARd onib 3" Fecsr ?%38%%%%3?19 5Pabed CNEgiPr Rt rect

ofOf veoal)rgjg rﬁé’z&cﬁghc@&?ﬁ%ﬁéﬁ Sd (QXQQBnCQEbniEQ state by

m nut es e cen U atl cel resent

c cecl ncdfg & gﬁcga &94 c%ﬁ&:%q cémﬁsa&t %gvgéélabnﬂlw%ancer

wth mediumis ad

ce“lqsy%x@rﬁr%d@i 8Y R {44t 8% ERHG RS c Walbhdhant bERB383

di anmeter of 2.0 Pm | abeled with fTuorescein

udisnf hipeyanasaecthhtCliecat dpen $Quagee iadilethtatdeaytotoxic
m xture is cultured for one hour. Labeling with

e ffiawdr eScieRE 383 withlol@ itsebameadswi yh peirdapati ygrccharide on
guantitative analysis. (5) After the culture, the

theerfiatid ugmy oraf{dQ0 cphlsh andused)di sapereer Andicelen the
1 nL of PBS is added to nmacrophages in a precipitated

CHtfersiard fene féérﬁ&a3%éfrﬁ@ﬁeﬁsw%@belaﬂtmpqwsc%cdz%slde
ter renoving PBS, 0.1 niL of 10~ fornalln/PB%
H af&édO{lot%éaga ]r‘éngﬁ%rfB‘?l%Srﬁ%T%élt%% frn‘%_hé’flrs
di stilled . wat th t ant
Tt B e St Fh et 0w SRG 1R E I P Y Shoune s
Of:uulpgc{ ng{ean({e,ﬂ%g;f? no?d J%%?%T%%@M%L@E?d%%eadded to

suspend the cells, and 0.02 nL of the suspension is
taken, spread on a slide glass and dried. (7)Under

Bt WRIRS R CH E&FPSEPRA T RS PHevarhsiah T i el ds

Hereinafter, suitable embodiment modes of the invention
aredescribedindetail inreferencetotheaccompanyingdrawings.
However, the technical scope of the invention is not limited
by these embodiment modes.

One of the functions comprised in whole macrophages and
specific for the macrophages includes phagocytosis. The
phagocytosis is a function in which a solidwith a size of about

1 um or more is actively incorporated in a macrophage cell.
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are phot ographed, and a nunber of NR8383 cells which
have i ncorporated FI TC-PSLP per 100 cells is neasured.
(8) A change of FITC PSLP phagocyt osed anounts in the
macr ophages by the PLGA fine particle fornmulation is
as shown in Table 1. A |low anount addition of the PLGA
fine particle formul ati on does not remarkably affect

t he phagocytic capacity of the macrophages, but it is
evident that the addition of 0.4 (~g/nL) noticeably
activates the phagocytic capacity. Table 1 Enhancenent

effect of PLGA fine particle fornulation 35 ~n
nhaaocvti ¢ caoacitv of _macr aa t ,of PLGA
par t PRITES oF e 88M6n ¥ a/mJ@Bma l(?flaFH FC %@Eﬁlvely

AR o A, 0

[ (sa harld f
quJ% '%sa%@harldgo%a?kﬁggggpgl yﬁfggan égm' be usually
bel i r aum, a e
gen&ﬂ'Pantoe z 5?%%%§§?|on 2?8 %%%%ggsggcgﬁg?}ggd as 4

pa(brg%llca%m OS&: aggl qeREaBs vl praddRd ddrel, lid els fbcessary to
optimize aparticlediameter, particle surface property (having
a charge, having a certain flexible structure, etc,)
advantageous for phagocytosis. For example, it is possible
to prepare the particle which is easily phagocytosed by the
macrophage using a material where polylactate and
polyethyleneglyccl are mixed as a substrate.

Thus, if amedicament which acts upon infectious pathogens
or macrophage infected with the pathogens is blended to prepare
the particle, along with phagocytosis of the particle, the
medicament is also actively incorporated in the macrophage.

An essential part of the invention is in the aspect that
diseases due to dysfunction of the macrophage (I. 2. (5), (7},
IT. (1), mycobacteriosis, AIDS, chlamydiosis, toxoplasmosis,
cancer and the like) are treated by taking advantage of the
phagocytic function that the macrophages have. Thus, the above
object is accomplished by preparing a formulation in which a
medicament effective for them is contained in fine particles

(medicament carrier) which can be phagocytosed by the
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(10 g/L of tryptone, 5 g/L of yeast extract, 10 g/L of

NaCl, 1 g/L of glucose, pH 7.5), cultured wth shaking

at 35C for 24 hours, and about 70 g of wet bacteri al

body is collected. (2) 70 g of the bacterial body was

suspended in 500 nL of distilled water, 500 nL of 90%

heat phenol was added, stirred at 65 to 70C for 20

m nut es, cool ed, and then an aqueous | ayer was

coll ected. The coll ected aqueous | ayer is dialyzed 36

overnight to elim nate phenol, and an interna

solution of the dialysis is ultrafiltrated to

conc ntrate by a nol ecul ar wei ght 200, 000 cutoff
Snder nitrogen gas at two atnospheres (3) A

e
oﬁzﬁégalﬁgglggfn astg%ﬁp\l\%y a(I%Jp&ﬁ)ll 'ﬁgdgi&g{ﬂbﬁgarf@ﬁsanegessary

arose | e so Ion 1S passe

c |
Py 3100, L8 e

HAddad t ¥hbr 86t Rnibs 1Rl dbefove 1 By 200 the 4988Mf actively
NaCl /10 mM Tris-HCL (pH 7. 5) % ultrafiltrating
t diirsy glivkatdagelast pl@@godysabtaldtg.,mo;qn@emweana@golalmgjge based
freezing/drying under the same condition as the above,
ol &ni dgpowaiibhecdmop Y& ed ty aleoretr 30 thy ofnyent forsall beliefs.
| i popol ysaccharide from about 70 g of the wet
bact &si af obergnt 2onEdhaae emenv fet hediosh defsegiqafunctions
nacrophage phagocyt osis by Ilpopolysaccharlde &
ghag@ ¢8| Fiae (MRBBBY L @9 &S pr Sy edagecytesis
. 106 ceIIs/m_ln a medi um (Ham F- 12K, 1‘%fe al calf
l%@r%ﬁnhe%t a%‘ﬂ‘é%t%%nacQﬁr%F?erEiL%a served in the

Li | h dd t t t
aﬁ%&%@%ﬁf?a e heeirls B iné’%fﬁ%ﬁaﬁ?o%a Y wicn
%11 r h( %7?% ot( o) )1n E) l‘f:' td; b,%j%Elq %@% I}OLErh’an the
ceI s are trans erreg t ube, and

matgl%ﬂf%qjégn ' %a%lh'o'i‘o@%tc%q rpn’é/cg’gorganlsms such as bacteriaare

phagocytosed by the macrophages and decomposed in the

O

macrophages. Therefore, one of biological significance of the
phagocytic function of the macrophages is to impair the
pathological microorganisms. Moreover, the macrophages are
activated by the phagocytosis and become able to oppose
pathological microorganisms 1in some cases. This 1is a
phenomenon known as macrophage activation by phagocytosis, and
this enables the macrophages to damage even cancer cells.
Therefore, 1if the macrophages can be activated by the

phagocytosis to enhance the phagocytic activity, it becomes
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centrifugation (2,000 rpm 5 mnutes). Subsequently,

0.1 nmL of 0.25%trypsin/PBS is added, the tube is l|eft

at roomtenperature for 5 mnutes, then, a culture
supernatant is elimnated bycentrifugation (2,000 pm

5m nutes), and washing with PBS is perforned. (3)

Thereto, 0.1 nL of the nediumis added, and m xed with
0.1 nmL of 60% Percoll to prepare 30% Percoll sol ution,
which is then centrifuged (8,000 rpm 10 minutes). (4)
After the centrifugation, the cells present on the

liquid surface are coll ected, and washed twice wth

PBS. Subsequently, 1 nL of t he nmed] un1| s, added,
qulsF@lljSEp WFﬁrQlﬁéF?l E]P% RAEIR G AL NiFHgRIHant sps more
ré%f dded, which is then cultured for one hour. (5)
etrésrl‘f cul ture, the supernat ant |s renoved, 0.1 nL

f 0.25% | PBS q ft
of ORBEILYBRLILERS, Leoatiere 00L& A E o d Bl v
f%%btg% nﬁ?'%@be%s% dtgnQ: JD ?ﬁ@ntféfigﬁﬁﬁ natures

n
m5mnutes IS per nL of Sis

&pgf;g %ﬁ%g@rﬁ a preC| pitated layer, the
cen rlfugatlon (700 rp}?n 5 minutes) is perforned, and

the sypernatant is renoved. Again 1 nL of PBSis
added, the centrifugation (700 rpm 5 mnutes) is
per f er med mnchdthie: IsypHEranaitant iiss 1r eooggen. Fich @ particle
After renoving the supernatant, 0.1 nL of |00

id orafe i ¥ PBS i ss addethe opateickdls, is fixed for 5
mnutes, then 1 nL of distilled water is added, the
supernat arfft Bartienovetirfiees of witdied wedhwa sledigm (body
added again, and the supernatant is renoved. 9\% After

f lrl@rﬁa@rﬁ)glrndhéhwﬁ%%%@%%es OL1L VRYOdf Ofi BIFF PRI %erburfs the

pa[anthte s 5&? end th J.@Ctgil]ly(sjé:lla vng_c%%g’l Hese}li“s sen | %ns the

particle for a certain time period.

- The particle is a solid in a temperature range of
20 to 45°C.

- A specific gravity of the particle is larger than
that of the medium (body fluid around the macrophages in vivo)
of macrophages.

- The particle has a surface layer through which water
and ions are permeable.

On the other hand, considering that the particle 1is
administered in vivo, the particle surface is required to have
a macromolecular layer with high histocompatibility. It is

necessary to retain a particle form until being incorporated
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(9) Under af | uorescent m croscope, multiple visualfields

are phot ographed, and the nunber of NR8383 cells which

have incorporated FI TC-PSLP per 500 cells is neasured.

(10) The increase of the FITC PSLP-phagocyt osed anount

of the macrophages by the |ipopol ysacchari-de is as

shown in Table 2. It is evident that the phagocytic

capacity of the nmacrophages is activated by the

| i popol ysaccharide. Table 2 Activation of nmacrophage

phagocyti c capacity by |ipopol vsacchari de Addition

anount of |ipopol ysaccharide (wg/ nL) Uptake rate of

FI TG PSLP (9% 0311. 051 39 B. Renmedy which acts upon
ip&hRohafsOoPha B cYvbha drest rer fﬂééﬁp@élﬁﬁ&r Ay idprgposing into

ri fampicin (antitubercul ousdrug) .into nacropha q
CWM%-@W@L@ fihfe i &Y rﬁé’ﬁ% a%l ity in

formati

t tl
VT HUb ATy PERORLA86 FPPERREE A( B VETEFPaTadt 6f when not

being incorporated.

As amacromolecule which fulfills the above twoconditicns
and can be easily molded into a particle, poly(lactic
acid/glycolic acid)copolymer (hereinafter referred to as
"PLGA") or polylactic acid (hereinafter referred to as "PL")
is a candidate. PL is more hydrophobic and requires a longer
time until being decomposed than PLGA. On the other hand, PLGA
changes the decomposing rate depending on the monomer ratio.
The larger the molecular weight is, the longer time it takes
until being decomposed. When the molecular weight of PLGA is
1,000 or less, there is a possibility that it is present as
a liquid in the temperature range of 20 to 45°C. Therefore,
the molecular weight of PLGA which is present as a solid in
the temperature range of 20 to 45°C is desirably 1,500 or more.

Furthermore, for the release of a medicament contained
in the PLGA particle from the particle, in the case of PLGA
with a molecular weight of about 20,000, the medicament is
released in an almost zero order. That is, a released amount
is always retained constantly. However, in the case of the

PLGA particlewith amolecular weight of about 44,000 oxr 75,000,
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(1) PLGA [poly(lactic acid/glycolic acid)copol yner]
mononer ratio: 75:25 or 50: 50, nolecular weight: 5,
000, 10, 000 or 20, 000, WAko Pure Chemi cal Industries
Ltd. , PLGA-5005, 5010, 5020, 7505, 7510, 7520. (2)

Ri fampicin (3) PVA (polyvinyl alcohol) polynerization
degree: 500. (b) Preparation of RFP-PLGA fine particle
formation (1) PLGA (500 ng) and rifanpicin (0, 50, 100
or 200 ng) are dissolved in 1.5 nL of nethyl ene
chloride. (2) PVAis dissolved in water to becone 0.3%
(wv). (3) Wen 8 nL of a PVA aqueous sol ution of (2)
is added to a solution of (1) and stirred for 3

a e s YR waspehand diten meglicgmant: iyrelspsed atter
e Bt o S T SOhEk oS (Redse nas
: ! . priv T
PRt e BevIE: P e SRRSO, LR putce wype
o1 ST RERE! PLod 81 HELDRL NESIHANER B tne e1ca
formulation with a large molecular weight. That is, a pattern
of the medicament release from the PLGA particles depends on
the molecular weight of PLGA. Additionally, it is predicted
that the decomposing rate of PLGA related to the medicament
release isnot onlydelayed alongwithmolecular weight increase
of PLGA, but also the rate is faster in vivo such as in the
macrophage than invitro, and thus it appears that it is possible
to effectively use those having a range of molecular weight
up to 150,000.

From the above points of view, it appears that a fine
particle formulation with particle diameters of 1 to 6 pum made
up of PLGA where a molecular weight is 1,500 to 150,000 and
a monomer ratio of lactic acid/glycolic acid is 50:50 to 75:25
(acceptable range) anda fineparticle formulationwithparticle
diameters of 1 to 6 um made up of PLGA where a molecular weight
is 5,C00 to 75,000 and a monomer ratio of lactic acid/glycolic
acid is 50:50 to 75:25 (suitable range) are easily phagocytosed
by the macrophages and are optimal for the object that the

medicament is released while hclding a constant persistence
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centrifuge. (6) Drying under reduced pressure in a
desiccator for 24 hours. (7) The produced PLGA fine
particles (nolecular weight and conposition) are
correctly shown below. 1. RFP-PLGA 5005 (PLGA,

nol ecul ar weight: 5,000; lactic acid/glycolic acid:

50:50). 2. RFP-PLGA 5010 (PLGA, nol ecul ar wei ght:

.10, 000 lactic acid/glycolic acid: 50:50). 3. RFP-PLGA
5020 (PLGA, nol ecul ar wei ght: 20,000; lactic
acid/glycolic acid: 50:50). 4. RFP-PLGA 7505 (PLGA,
mol ecul ar wei ght: 5,000; lactic acid/glycolic acid:
75:25). 5. RFP-PLGA 7510 (PLGA, nol ecul.ar weight: .

£ rogn G@@ fapeiRanEialg Sepnitakton: Whrﬂscfzé)nteema%#ﬁ PRGAudes
7520 (PLGA, nDIec Iar 20 000: lactic
ERG iMEH SR i HEl ?ﬁégh e particle size

di stribution and the characteristics of all resulting
fine particle fornul ati ons were the sane as those of

PItOh\S.%J)Cﬂ’?E}?q{C;VLE%]) ?ﬁa_&ngﬁw}?ltélpgﬁag e @:{P{‘@ eg(‘%erhln%:l:lon

ine particle formation of

other e hr R s 100 o 200 1y Ol radf fopL %é‘thé &Rat al ned
in 500 ng of PLGA I's dissolved in 1 nL of nethylene

chl opiy/de,ctant 1 %M%@Ey@?t bvvantaBeordanggeal £ 445 phidlgcsytic
nmeasured by a spectrophotoneter. (9) Anmounts of

adt ifanpt o vrec aserregbHaydFRARICBA Hetiadn various infectious

pathegens including tuberculesis germs, in order to exterminate

the pathogens in the macrophages or the macrophages per se

retaining the pathogens, the following remedies are effective.

(1} A remedy which induces the phagocytic activity of
the macrophages.

(2) A remedy having a direct exterminating effect on the
infectious pathogens in the macrophages.

{3} A remedy which acts upon the macrophages.

For the remedy of (1), those having the nature which
fulfills the aforementioned two conditions (phagocytosable
propertyvand invivodegradability) are adequate, but preferably,
it isdesirable to have the nature capable of being phagocytosed
selectively by the macrophages which retain/do not retain the
infectious pathogens. Conventionally, it has been known fhat

a substance which activates the phagocytic activity cof the

macrophages is present (matter known in the art)}. An attempt
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particle formation (fine particle PLGA- 7520 nade up of
PLGA nol ecul ar wei ght of 20,000 and | actic
acid/glycolic acid of 75/25) are shown in Table 3. As
is evident fromthis result, it is found that
rifanpicin has been efficiently fornul ated. Table 3
Amounts of rifanpicin internally included in RFP-PLGA
fine particle fornulation Rifanpicin (nmg)Anmount of
PLGA (nmg) Rifanmpicin internally included

(9 0500- 50500831005008220050089 2. O her nethod for
preparing RFP-PLEA fine particle fornation (nenbrane
enul sification method, known in the art) Usi ng . a

E GrERBYRHRP efuEIRCYat bt et fb8, UPRE RS ﬁt@&lm@Sf iRe the
AR A Y P R bR G H & %g.T:E%@Z% S hferAGETe s not
%feoeﬂ Rt b B DRt e BPecRbd AP APt baTh (3

ety PSP 20O A3, PEEpon che

e Lo q)h{%b A RIS Q0 A Yl %fé“sl%fﬂ = ®NA or
| amet ers. teri

RNA having an action to modify physiological functions of the
macrophages which retain/do not retain the pathogens can be
used as the medicaments. An attempt to develcp a remedy
effective foreliminating the infectious pathogens by combining
(1), {(2) and {3) has not been carried out at all, and the remedy
of the invention is a new type remedy effective for the treatment
of infectious pathogens (novel matter).

For example, in Antimicrobial Agents and Chemotherapy
(Vol. 42, No. 10:2682-2689, 1998), an antituberculous action
of particles containing rifampicin in PLGA is disclosed.
However, in this report, induction of the phagocytic activity
by PLGA particles is not described at all. Furthermore, since
in the PLGA particles containing rifampicin, drug efficacy as
an antituberculous drug is not enhanced compared to rifampicin
alone, it is evident to have different characteristics from
those of the particles of the invention. Furthermore, as shown

in FIG. 4 and FIG. 5, the molecular weight of PLGA is important

for controlling the release of rifampicin. However, in the
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(1) PLGA [poly(lactic acid/glycolic acid)copol yner]
mononer ratio: 75:25, nolecular weight: 10,000, Wko
Pure Chemi cal Industries Ltd., PLGA 7510. (2)
Ri fampicin (3) PVA (polyvinyl alcohol) polynerization
degree: 500 (b) Preparation of RFP-PLGA fine particle
formation (1) PLGA 500 ng and rifanpicin 100 ng are
di ssolved in 10 nL of nethylene chloride. (2) PVAis
di ssolved in water to beconme 0.3~ (wv). (3) Wen a
solution of (1) is dispersed in 100 nL of PVA aqueous
solution of (2) through an SPG nenbrane (Ise Chem cals
Corporation, thin pore size: 0.49 stné an ,
akgive | RRRH or v@aﬁ vmwéql@ﬁuwg%@ht. sft BERBJUses) dpg)ingg the
added into 2 of PVA aqueous. solutjon,of 43 g%)
p%@ﬁ%%oo tPIr%nJr%e%Er BaFE1REds 20 F phPt Bregumed that

35 SR 05 PSSRy B 0 P
we%g WhReEn Neshed b }’“Bgﬁt?%%?gdéf‘gchjeo ngﬁftlg(&ftijc'cﬁ% not

using a centri Gced

lﬂc?%%uﬁgvhﬂgatkg@%tﬁ&aéfgn % an antituberculous drug. When

preparing the PLGA particles having the antituberculous drug
activity, using those which are proper with respect to the
molecular weight of PLGA, the monomer ratio and the diameters
of the prepared particles, the incorporation of the particles
by phagocytosis of the macrophages and the antituberculous
activity in the macrophages must be evaluated. Taken together
the above aspects, in the PLGA particles described above, a
certain commonality for the materials is cobserved because the
monomer ratio of PLGA and the diameters of particles fall in
the T"suitable range" of the invention, but correct
characteristics for the particles are not described and the
antituberculous drug action is not observed. Therefore, it
is difficult to reach a prior example which denies novelty and
the inventive step of the invention.

Furthermore, in Pharmaceutical Research (Vol. 17, No.
8:955-961, 2000), a method for preparing particles containing
rifampicin made using PLGA with a molecular weight of 82,500

is disclosed. This method for preparing the particles is
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24 hours. (7) An average particle dianmeter of the

resulting fine particle fornmulation is 1.98 Exm A

yield of PLGA cal culated from PLGA (500 ng) used for

the preparation and an entire wei ght of the recovered

formul ati on was about 90% The yield of rifanpicin was

about 75% This particle is a solid at anbi ent

tenperatures. 3. Qther exanples by nenbrane

enmul sification nmethod The RFP-PLGA fine particles

(ol ecul ar wei ght and conposition) other than

RFP- PLGA7510f i ne particleformul ati on were coll ectively

shown bel ow. 1. RFP-PLGA 5005 (PLGA nol ecul ar wei ght: ,
dicf fRRENY ot akPatgl 9Eol e adiy S¢:i5m). 2. RFBUbEEEuLlosis

o NG LA ol el L YELON 10,000 136U e ping prcn
B PLBLO 0,008 L S0 L OHDYEOKES s 1
oS00l BB AR S T nEFS A v
2001). This shows that the antituberculocus activity of the
rifampicin-containing PLGA particles is inferior to the effect
of rifampicin alone in vitro and that it cannot be said that
there is an obvious treatment effect in animal experiments.
Inorder for the rifampicin-containing PLGA particles toelicit
the antituberculous action, the particles must have appropriate
degradabilityandahighrateof internally includedrifampicin.
However, in the aforementioned article, such characteristics
for which the activity depends have not been examined, and the
antituberculous activity has been investigated. It is known
that the degradability and the internally included rate are
reduced in the PLGA particles with large molecular weight, and
thus, it appears that because of the use of PLGA with high
mclecular weight of 82,500, the antituberculous action was not
elicited. As in the above, similar research to those presented
in the invention have been performed, but the attempt to
exterminate the intracellular parasitic pathogens through

intending to take advantage of the phagocytic activity of the

macrophage and accomplishing this activation has never been
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acid/glycolic acid 75:25) The nethod for preparing

these RFP-PLGA fine particle fornmulations is the sane

as the above menbrane enul sification nmethod except

ki nds of PLGA. The average particle dianmeters of the

resulting fine particle fornulations are 2.20 ~min

PLGA 5005, 2. 66 (gymin PLGA 5010, 2.29 ~min PLGA

5020, 2.00 Eun in PLGA 7505, and 1.85 Eun in PLGA-

7520. All yields of PLGA cal culated from PLGA (500 ny)

used for the preparation and an entire wei ght of the

recovered fornul ati on were about 90% The yi el ds of

rifanmpicin were about 87% in PLGA 5005, about 78%in
PRLIGATSHL0, Bbdut 67% i TPIGA SEPEOTHRIRL I 0B L#A ppaa been

7505, and about 58%in PLGA 7520. 4. Rel ease of

PRIRAA c MY PONPREPEPLERS PRAEN pEr T iRTRRAYAG L P JsddtqdRe and

%ﬁ’@? TR | 17 RO Suit o ST G e AC§ o™ Lo
}I\‘IAD %%ha% %&t%u%lg%eler??ioQﬂaé bé’e e(']%; %é&ng%%dl%lo%%ﬁly,

a| ned enperature € supernatants

h 5 1 ,
AL P e s s o

tdFengtd: 0. éé@c%p\ﬁ@%nadgﬁgtt Olf:helé enpighdded i Nhat  the
particles. A concentration eluted in the

rfﬂ&Mﬁi&ﬂﬁﬂﬁoﬂﬁéﬁﬁﬁﬁéQﬁﬁﬂ&pEEQ1&&@%U&§€EﬂﬁcM@§oratedijthe
performed using a spectrophotoneter at a
macrophages. However, also in this case, the particles have
not been actively incorporated by the macrophages, or no
formulation where the activation is intended has been made,
and in fact, no phagocytic rate of the rifampicin-containing
PLGA particles has been examined. Incidentally, the
concentration of rifampicin in the macrophages in vitro using
the rifampicin-containing PLGA particles described in this
report is only 0.45 pg/10° cells. In the case of using the
rifampicin-containing PLGA fine particles, not only is the
phagocytosis activatedbut also the concentrationof rifampicin
in the macrophages reaches 6 pg/10° cells which is 13 times
ormore. Fromtheabove, if intendingto induce the phagocytosis
in the macrophages and exterminate the pathologicél
microorganisms in the macrophages, it is evident that it is

difficult to accomplish this only by containing the drug in

microspheres. Furthermore, in any previous reports, it has not
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wavel ength of 475 nm (4) Rates of rifanpicin rel eased
fromrespective RFP-PLGA fine particles into the
supernatant are shown in FIG 4 and FIG 5. From data
of the present experinent, it was shown that rel easing
rates of rifanmpicin fromPLGA with nol ecul ar wei ghts
of 5,000 and 10,000, i.e., PLGA 5005, PLGA 5010, PLGA
7505 and PLGA 7510 were fast. Fromthese results, it
has been shown that the PLGA conpositions in which the
nol ecul ar weight is 5,000 to 10,000 and the ratio of
lactic acid to glycolic acid is 50:50 or 75:25 are
excellent in mgration of the drug into the _

baricesphages Wiek hetet bhagdeyrdsiig -mntadindarg PeGA particles
i ncrease of intracellular rifanpicin concentration b

eIRgd\A e Lo e pLBY | iR AT S f SRSt e nd the
PLGA- 7520 1) The prepared RFP-PLGA fine particle

2 R e Fok TP B hapege Cahth o qins | Fhppdatdhr PRETIE r the
entrifugation (400 rpm .5 m_nut,es) is perfor to

eI L ORE0D [RE % TROMAERY 10 PREEREIRCE 0o the

a agg%%ﬂg&g%iio%gé fgoggggggggaewem% prepased in i zes~of e

y~m croscope observation are

m%ﬁ%%hﬁéﬁeéhgréohﬁgﬂln expard Sifi2d) SHhtWied it is a

3 cells at 5°x 105 cells/0.9 nL in a nmedium are

welll ROt Fa c24c et ke hl ab8ul 0. .dd AN hsihgofh&ack rophages
RFP- PLGA fine particle fornulation is added thereto,

odebroul h yrneddfarnnlkt: Appl g to(the Al setet Bpecufi umacrivhdages,
mediumis renmoved, 0.1 nL of 0.25% trypsin/PBS is
e ardedhet hérmebébtr mécrophayesperBtat e f,0es a ncvelty of the
invention, the novelty of the concept is a matter of course.
Examples which support this concept include the aspects that
the alveolar macrophages are used and the phagocytic activity
of the cells is induced, and the high medicament concentration
is actually retained in the alveolar macrophages, and the
rifampicin-containing PLGA particles are produced and provided
‘'where the extermination of tuberculosis germs in the alveclar
macrophages by the formulation is obvicusly more excellent than
that by rifampicin alone.
On the other hand, it has beenwidely known that production

of non-specific antibacterial substances, e.g., hydrogen
peroxide and oxygen radical from the macrophages is enhanced

by the phagocytosis of the particles by the macrophages. For

example, in the European Journal of Pharmaceutical Sciences
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5 m nutes, subsequently the culture supernatant is
renoved and the washing is perfornmed. (4) 0.1 nL of
the mediumis added thereto, and m xed with 0.1 nL of
80% Percoll to prepare 40% Percoll solution. This is
overlaid on 0.1 nmL of 70% Percoll placed in a 1.5 nL
of a sanple tube, and centrifuged (8,000 rpm 10
m nutes). (5) After the centrifugation, cells present
at an interface are collected, washed with PBS, and
subsequently rifanpicin incorporated in the cells is
extracted with nethylene chloride. (6) An anount of
rifanpicin is determ ned from an absorbance at 475 nm
(). b3, ®Pcohi o107 a28PRet Byl 58106518 ANy tR PRyt ion
of rifanpicin at the sane anmpbunt as that contained
ofohyérﬂgeer}?élﬁ@fm@&uﬁﬁﬁéeﬁl&?&tm@%ﬁwﬁaﬁ?&E}%f&cters

d, thisis 97 dd ta.a 24-well . pl t .
BT A U 0. APk s
dded th t The cel |. | f
P B s e B g EkE el e (8 drogdeairdpestertée the
3 . ne tel | ( .
oealieriths T gt ooy
add fAPF Ci B HNGJTRET eRhRGe S HRY @ kNt iidh I maZrdphages

is shown that rifanpicin at about 19 tines is
id NSO peRal @ddivet be, agdhet tARaamBMBLtOb IO vETegeDh Yekfxide

cells/well/mL) of rifanmpicin in the case of the
prdsent oiRER Rh@Aphagecpactiicl ésfootrud at¢onl ¢ onparisted ovith

t he conventional nedium containing rifanpicin. C
eVt cament ¢A shd)phigehyephadnces phagocytic capacity

of macrophages and acts upon pathogens in nmacrophages |

Enhalberehheeafboalohrphbigeeyt PE et ifgclofous disease 1is

macr ophages by_pha%qcytosing,RFP-PLGA fine particle
PeFeEmed s gnformulation in which a medicament of type (2) or
(3) is contained in a remedy of type (1) is effective. That
is, in order for the remedy of type (2) or (3) to effectively
act in the macrophages, the remedy of type (1) has a function
to transport the remedy of type (2) or (3) into the macrophages
-bytakingadvantage of thephagocytic functionof themacrophages.
That is, as shown in Fig. 1, the remedy intended by the invention
iseasilyphagocytosedby themacrophages, andthe concentration
of the remedy in the macrophages becomes higher compared to
the case of administering the remedy alone. That is, 1in
comparison to the drug incorporated into the macrophages in

a conventional drug solution on a right side, internally a

drug-including fine particles according to the invention on
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1. Preparation of RFP-PLGA fine particle fornmulation

(a) Materials (1) PLGA [poly(lactic acid/glycolic

aci d) copol ynmer] nononer ratio: 75:25 or 50: 50,

nol ecul ar weight: 5, 000, 10, 000 or 20, 000, Wko

Pure Chem cal Industries Ltd. , PLGA-5005, 5010, 5020,

7505, 7510, 7520. (2) Rifanpicin 48 (3) PVA

(pol yvi nyl al cohol) polynerization degree: 500 (b)

Preparati on of RFP-PLGA fine particle formulation (1)

PLGA 500 ng and rifanpicin 100 ng are dissolved in 1.5

nmL of nethylene chloride. (2) PVAis dissolved in

water to become 0.3~ (wv). (3) Wen 8 nL%of a PVA
a dgkEoBsd8 o1 kR AT Iote R L nico rRPdEF b TS0t it iMAT HPTages to
.and stirred for 3 mnutes, .an o/w type enul.sion_ is .
LTHRRE () SEBP FONSEREASTACS 200HE THC RS Rguedds this

solution of (2 nd stirred_at.roomt rat ur "
w0 Hh e e RS e S VAL F B AP BV PR e E Bhpages
dé§%ﬁ§§g%Ph&@kﬁ§L$%%§ﬁgggqh BQ%O%%E%%QaEH%hméﬁtheremedy

m nutes), separated, an urt her washed tw ce by

1RO 09,10, Bhn 2fedi Bllbhed Walfe USidipfred to the case of

administering the remedy alone.

Specific application example: Tuberculosis

Tuberculosis is set forth as one example with respect
tc the effectiveness of the remedy presented in the invention.
Tuberculosis germs invade from the respiratory tract to
pulmonary alveoli by droplet, and are phagocytosed by alveclar
macrophages. Typically, phagocytosed pathogens are destined
to be decomposed by an attack of protease in cells. However,
the tuberculosis germs avoid the attack of protease and are
alive in the macrophages. These tuberculosis germs in the
macrophages migrate out of the macrophages, and persistently
supply the tuberculosis germs in a host body. At present, as
antituberculous drugs, medicaments such as 1isoniazid,
rifampicin, streptomycin sulfate and ethambutol are used. All
medicaments are effective for the tuberculosis germs out of
the macrophages, but do not exhibit any effect on the

tuberculosis germs in the alveolarmacrophages. This ismainly
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centrifuge. (6) Drying under reduced pressure in a
desi ccator for 24 hours. (7)The particlesize
di stribution andthe characteristics of the resulting
fine particle fornul ati ons were the sane as those of
the fine particle fornmulations of PLGA alone (A I. 1
(a) (7) ) . (8 The fine particle fornulation is
di spersed again in PBS, the centrifugation (400 rpm 5
mnutes) is perforned to elimnate
| argefineparticlefornulation,and thefine particle 49
formul ati on prepared in sizes of about 1 to 3 (gymis
used for the follow ng experinments. 2. Enhancenent of
ORI & Dot MEHGaRATy O&Pcﬁ%ﬁ%rwfmlent to
RFP-PLGA fine particle PLGA 7520) fornul atj S % : h
e%%erraﬁt%@%pﬁaéers& LPSIENRSIES) ‘o bt oparainas iny the
106 ceIIs/nL i.n a medium (Ham F- 12K, 15s fetal calf
MARfEPI9 % 24-wel | plate, and 0.012, 0.12 or
of .P I l e S ;.
a0 LG peathinle AIBati O ogpddodiene o

flﬁ%@%% *&3’3@ u{ddi %Misﬁﬁﬂlﬁé@lﬁuﬁﬁé‘(ﬁ.’veolar

e cells are trans erred to 1.5 nL of a sanple tube,
matéreo;rre&@é&nb ES@N?dadgaﬁt%eoBfotﬁé PhbbYRSitRsPBS JfS the
added, am xture is Teft at roomtenperature for 5
aIﬂéﬁd;ﬁhmddﬂﬁpﬁd@bsmﬂi&uﬁe superpas aflb1é std eyRathirant: the
washing is perforned. (3) Thereto, 0.1 nL of the
t utesht el @eids @etmslivfth@08$] Peo tat Imaarmo@daeds + 0 Imakiel g 5@se,
Percoll, and subsequently the centrifugation (8,000
theg)mhamqmtmﬂless}8|@tpbl$@drﬁedor@¢)f pptegladfelvely increase
centrifugation, the cells present on the |iquid
t Ry iR EC AN e oF PRS2 kRN whi hEde t R 6 EORP2 B PBS.
Subsequently, 1 nL of the sane nediumas that used in
(1) i's added FITC—PSLP with a particle dianeter of

at ) d, which is the curgured
#%HM Whl enhances phagocytic capac mactrop ages

Using PLGA as an example, a method for producing a remedy

therg

which enhances the phagocytic capacity of macrophages and
effects thereof are described.
I. Enhancement of phagocytic capacity of macrophages by PLGA
fineparticle formulation (in this section, a PLGA fine particle
per se is a medicinal ingredient.)
1. Method for preparing PLGA fine particles
(a) Materials

(1) PLGA [poly{lactic acid/glycolic acid)copolymer],
monomer ratic: 75:25, molecular weight: 20,000 (Wako Pure

Chemical Industries Ltd., PLGA-7520)
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SO (5) After the culture, the supernatant is
renmoved, 0.1 nL of 0.25% trypsin/PBS is added, and a
mxture is left at roomtenperature for 5 m nutes.
Subsequently, 1 nL of the nmediumis added and then the
centrifugation (700 rpm 5 mnutes) is perforned. (6)
1 nL of PBS is added to nacrophages in a precipitated
| ayer, the centrifugation (700 rpm. 5 mnutes) is
performed, and the supernatant is renoved. Again | nL
of PBS is added, the centrifugation (700 rpm 5

m nutes) is perforned and the supernatant is renoved.
(7) After renoving the supernatant, 0.1 nL of 10%

f or maR) nPERS(Pel waterl tal ¢9eo bl Rel yiar ¥35i6kPn slegree: 500
mnutes, then 1 pL of distilled water _is agded, and

(R)heir B et | Tt Tt {70 PF Pid © 58 nf AtRSF H+81

per f 1 n of distilled er .is added.again n

Phe Stperhaiaiof sehehvbac sttt &g o frubtt Mertidene
Cﬁigti éed water is added to suspend the cells, 0.02 nL

of o the suspension is taken, spread on a slide glass,

and q??ieg%( %guaq‘;%%&kw %ﬁg@gtterp ctro%%%ﬁqoemd Hpl G /v) .

Vi sua s are photograp and the nunber of the

macr Qegaﬁﬁén( NRB38F celbha) auhbshshayeut NEArHLT firds added
FI TC-PSLP per 500 cells is neasured. (9) The increase

toh HHTet PSR AMYNMEd pRageeyt o6ed RYntikesiesh eahageswater
due to phagocytosis of RFP-PLGA fine particle sl

(400 mMufad ) o Bs Bsn showbormedabl e 4. It is evident that
t he phagocytic capacity of the macrophages is
act i Vat ed3byished®ER- PLEGA 200enharf ix|BVA eramdcats aelution
Tabl e 4 Enhancenent effect on phagocytosis of

ofF|{RC, POLE i INRBBSS Eedl & et e afhagd dpmbiey 3 heurs.

RFP- PLGA fine particle fornul ati on Anount of RFP-PLGA
fine!5) A fine particle formulation 1s precipitated by

centrifugation (3,000 rpm, 15 minutes), separated, and further
washed twice by adding 10 mL of distilled water using a
centrifuge.

(6) Drying under reduced pressure in a desiccator for
24 hours.

(7) A particle diameter distribution of the resulting
fine particle formulation is shown in Fig. 2. As is evident
from this figure, the prepared fine particle formulation has
a peak at a diameter of about 2 um and has a distribution between
1 to 10 pm. This particle is a solid at ambient temperatures.
A yield calculated from PLGA (500 mg) used for tﬁe preparation

and an entire weight of the recovered fermulation was about
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particle formulation (~g/nmL)Uptake rate of FITC PSLP
(~)0310.012450.12471. 252 Fromthe above results, (1)
it has been denonstrated that the PLGA fine particle
formul ati on and |i popol ysaccharide activate the
phagocytic capacity of the macrophages. Also, it has
been denonstrated (2) that the mgration of rifanpicin
into the nacrophages is remarkably increased by being
internally included in the PLGA fine particle
formul ation, and (3) that the phagocytic capacity of
the nacrophages is activated even when rifanpicin is
contained in the PLGA fine particle formul ation.
9ﬁ%erefore the rifanpicin-containing PLGA fine 52
parti gl grnulatlon activates the phagocytic capacity
of tH EPEphE§aTL! &Sulting in the increased
rifappicin gonce ntratiaon _in-.the NAGH pha e
ke e G5 EETET e Po BLar e “EReTSh g Corta TR of
[ t £ |
Ve R é&é%s?%%ﬁ%gééﬁg%@%%@%%@ﬁfgé‘w@gf?%hm
pdngdj cate one exanple of the novel renmedy where the
remedy which acts upon the pathogens in the
nHCfQPhQQ%%JSEGerpLGM?|MOu@@@uﬁQHﬂéibhm tBeo0o0; lactic
macr ophages by "induci ng the phagocytic activity of
adine giper@phagesid wsechsds a basi ¢ concept of the
invention. 3. Exterm nating effect on tubercul osis
ger nB.i PLEAcHOpfage.ddy, phabooylosi wglGRP: PLGAOPDRe lactic
particle formulation (a thhod of measuring viability
aqfd Aglnercii @ A sl drer i § in nacrophages (1) Dri ed
BCG vacci ne was di ssol ved |n sal i ne

st i r Ped PLEGSEPe ntH AR PERIF Uha ¥ Sw?bgﬁt m_)?OWQQO lactic
A SR P s S0l ther eto. and cultured in a

dry E?C%fg —7§HSBZ§LGA, molecular weight: 5,000; lactic
acid/giycolic acid: 75:25)

5. PLGA-7510 {(PLGA, molecular ﬁeight: 10,000; lactic
acid/glycolic acid: 75:25)

The method for preparing the ELGA fine partible
formulation is the same as 1. (b) {1) to (6) except the kind
of PLGA.

An average particle diameter of the resulting fine
particle formulation was akout 2 um even when any PLGA was used.
A yield calculated from PLGA (500 mg} used for the preparation
and an entire weight of the recovered formulation was about

50%.
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(2) I'n the experinment, a bacterial solution and gl ass
beads were placed at a ratio of 1:4 in a sanple tube,
whi ch was then stirred for one mnute by a vortex

m xer. Subsequently, the bacterial body was di spersed
by sonication for 5 mnutes 53 using an ul trasonic
washer. (3) NR8383 cells at a concentration of 1 x 106
cells/nm were placed in a 6-well plate (total volume 5
m.). The tuberculosis gerns (BCG at 10 per cel
(multiplicity of infection (MJ)=10) were added to a
cell culture nedium (4) After infecting at 37Cin a
carbon di oxi de gas incubator for 4 hours, the
centrifugation at 2,000 rpmfor 5 m nutes (SCTlSB) mas

2 D e S hr ok o PraRey tord Seah ST Girorortdges
ted t | { t t t f
o BHABFALSR Y (Ll Fing) BOLE SR RLLR PLER SN OUl 9
106 4
roopdd P e i R FoHRdaL ke 15 Qi%%a%@‘-%s \8pp mrepared
a@ﬁqﬁﬂoﬂ Qe g/l tryg%leraelqinm% M@%@Swglﬁe%al(zamfsfe@rum

phagocytosing at 37C in the carbon di oxi de gas

addeibat ar 2ioked 1hpukse,t Badpar bugl esapsesentg @t PafGa-7520
the cells were elimnated using 25%trypsin. ( 8 ) 80

fi%ePesLotlcasfadiatdat bonake 400berdodtetce) | wsbbht ien,then
and further 70% Percoll was added to nmake a density
curtadieshtin Af tearhdre dbrtidd ugms | DmcEISORVAL L3 Bi@f.uge
Fresco) at 10,000 rpmfor 5 minutes, the cells at an
i nt el Bacenpebapena 4094 arkle 70155 URs cdile iad wollsegea@ved,

to separate the cells from RFP-PLGA. 59
0.1 mL of saline containing 0.25% trypsin/phosphate buffer

(hereinafter PBS) is added, left at room temperature for 5
minutes, then a culture supernatant is removed, and washing
is performed.

(3) 0,1 mL of the medium is added thereto, and mixed with
0.1lmLof 8C% Percoll (Pharmacia) toprepare 40% Percoll solution.
This is overlaid on 0.1 mL of 70% Percoll placed in a 1.5 mL
of a sample tube, and centrifuged (8,000 rpm, 10 minutes).

(4)y After the centrifugation, cells present at an
interface are colliected, and after washing the cells with PBS,
1 mL of the medium is added. Polystyrene latex particles
(FITC-PSLP) with particle diameter of 2.0 pum labeled with
flucrescein isothiocyanate (FITC) at 1 x 107 are added, and

a mixture is cultured for one hour. Labeling with fluorescent
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(9) Using PBS, |likew se the centrifugation was
repeated twice to elimnate Percoll. (10) Rates of
living bacteria and dead bacteria were neasured using
a staining nethod for fluorescein diacetate
(FDA)/ et hidi um brom de (EB). FDA was dissolved in
acetone at a concentration of 5 ng/nL, and 20 ~I
thereof was diluted with 1 nL of PBS at use. EB was
di ssolved in PBS at a concentration of 20 wg/nL, and
50 ~1 thereof was diluted wwth 1 nL of PBS at use.
Equal anmounts of diluted FDA and EB were m xed and
used for staining. This n xed solution, (1 ~E% was

¢ 73 YSLs.

Flided IF £at]1de RPN | I3 it Hed b
sol utLon s_placed ereon,  which was then |ef t
 oom PLnBERELF S 6h L EEnIEDS SRt SRePTEd tnddta TP 5
fluorescent 1 croscope.. | | {yi ri E [
nul o s B S atdentith By RS Medir b fmeSPor ges
- c i : PR e Wi : .CQl Qr..
R i i e O SO
rvesierase activity, therefore, staining with FDA is not
observed, and the bacteria are stained with EB to emt
fl uonescaneerwrthoaing’ @3g¢ ©QHOML ©lF) 1B%t €ofFRatind@®BS is
effect of RFP-PLGA fine particle formulation
addwbrpotia et:1ils madkedhfges hynphagecytarsilsmbrof distilled
tubercul osis gerns (1) In order to exam ne an
waherersi adtedg efi¢ eotpeamadtder dil gsiiovgdn ng mila athelistilled
macr ophages by RFP-PLGA fine particle, 55 t he
weRER PlsGAdtliedeapgaini ched Wee esupid i caRt cb tipmdieed. After
nacrppha%fs (macr ophages infected with tubercul osis

CeRYHET WIS § URRFE ah e 08slymphaf ol okktrd neter is added
t uber cul osis ge , and t e_fine_particles were

S IASEEHOLEE POl Re S barnges 0L o S Sa T St taken,
exan ni_ ng how ext erm nat i ef fects RFP- PLGA which

Sprﬁegar_rga_to gal nsqtj_hcge n@t Sosphaaréﬁggdﬁ/e‘?he phagocyt osi s
exhi ?Wz%%c%g:aé Eﬂ'{ﬁ]:@gcéi'fp&ri o%%o?eg%ﬁ@ti é@?sHal fields
macrophages are shown in Fig. 6. I't'is evident that

ald GRS hath ar , §aNge Rkl O OfNEd F@IPEEL Dsi $hich have
significantly higher in the dosage of RFP-PLGA fine

i R i o Bfe € MG HP GP Ipd AN B Fe Df s aboUhe HHGréaLNt i et h
(MO =10, an estimated rifanpicin amunt is 5 wg/nL,
and tBusar chanpecbfi FaTChesLPnehpagbtivtloeetionnpluattisoin the
corresponds to one twentieth of the anount in the case

magfrogghage ster thg PLGAanpirct paaitdmde fhamuilatibhe de9ssyehown

~of rifanmpicin alone (100 wg/nL). The adninistration of

in HebREPIPLAA loveapannt ciddition hef fihadilg? fine particle

macr.ophages infected with tubercul osis gerns , _
f st 1t eaeeit GEBREERBYSA et thE RIMIRY T5C £APAF1LY

fficiency of 20 tinmes or nore co red to the,

of S FdpRoatar BT Skl o i See At rhe A8 tion of 0.4
adm-ni strating the drug via the ago 0

GRS A AR I SRS Dl RBRENLS S iie it o,

times or nore regardl ess of the antitubercul ous effect
of the drug per se. 56 Provi si on of renmedy which

TdIdUGeSERRFHOEHL L £ @Pfé'c%’*& toF et cRBEI QPRA0AS @nd fach$1ation

upon macrophages in dysfunctional state It has been
known that typically numerous macrophages infiltrate
in cancer tissues. This is based on the fact that
because cancer cells are foreign substances for a
living body, the macrophages are accunul ated for the
pur pose of elimnating the cancer cells. If the

macr ophages work nornally, 5?9 cancer cells are

i njured and vani sh. However; if the macrophages
function abnormally, the cancer cells cannot be
injured, grow and results in the formati on of a tunor
mass. As described al ready, by activating the

macr ophages, it becones possible to also injure the



macr ophages activated by the |ipopol ysaccharide is
shown. Specific application exanple: |lung cancer The
cytotoxic effect on lung cancer cells by activating
the al veol ar macrophages is shown as the application
exanple. 1. Activation of alveol ar nmacrophages by
| i popol ysaccharide and co-culture of alveol ar
macr ophages with Sato |ung cancer cells (1) NR8383
cells at a concentration of 1 x 106 cells/nL were
placed in a 24-well plate (total volunme: 1.5 nL) . As
the control, 5% fetal calf serum 150 )xl of F-12K
medi um and 150 ~1 of 10 fig/ ni |ipopol ysaccharide
OWwﬁhﬁQRﬁﬁﬁﬂC(CQP%CH%ﬁ *hbIPaCherRag@$t in the carbon
di oxi de_gas ncubator at 24 hours.
ANQHRY- c%c%wéeﬁ |l§evvé’ta§t&Fjﬁa1r%%t e L Eonceh ?i?‘%- ﬁ&g?

per mell was added ina

)

(1)“mere péﬁpared at concent

105 E LV 1ﬁﬂ nM

LUJ, I\ LU TATTU J. N \Va vy

r
|
was added t (ﬁﬁp 96 mell plat

I CI l 'I_I'I I'TC

t
/

i ons of 5 1 X
3= anrd Ju)ﬁ_L%Sﬁ"” wetHt——
(total volque 100 ~1).
baIUUH dIUAIUC gdb

i ncubat or qﬁcﬁyc for 4 hours. 12.3

a
S
e

0.4 20.2

II. Enhancement of phagocytic capacity of macrophages by
lipopolysaccharide
1. Method of preparing lipopolysaccharide
(a) Material
(1) Pantoea agglomerans belonging to gram negative
bacterium, genus Pantoea
(b) Preparation of lipopolysaccharide
(1) Pantoea agglomerans is added to 7 liters of bouillon
(10 g/L of tryptone, 5 g/L of yeast extract, 10 g/L of NaCl,
1 g/L of glucose, pH 7.5), cultured with shaking at 35°C for
24 hours, and about 70 g of wet bacterial body is collected.
(2) 70 g of the bacterial body was suspended in 500 mL
of distilled water, 500 mL of 90% heat phenol was added, stirred
at 65 to 70°C for 20 minutes, cooled, and then an aqueocus layer

was collected. The collected agueous layer 1is dialyzed
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58 2. Cytotoxic effect of macrophages co-cul tured

wth Sato |ung cancer cells on lung cancer cells (1)

The cytotoxic effect of the macrophages activated by

| i popol ysacchari de described in 1 and co-cultured with

Sato | ung cancer cells on lung cancer cells was

eval uated from anounts of | actate dehydrogenase

rel eased fromthe cells into the nedium Therefore,

the plate was centrifuged at 1, 000 rpmfor 5 m nutes,

and 50 ~1 of the supernatant was transferred to

anot her 96-well plate. (2) Subsequently, 50 w of a

substrate solution attached to a kit (CytoTox 96
oWt Gacel eieytemharctly anssay irtegmedasodat ion of the

GL780) for neasuring the anounts of Iactat
d%ﬁﬂ%&ﬁ%béﬁ&§§%&%§§ﬁﬁﬁﬁﬁ Q§x§ﬁﬁEQEQW% Edﬁ??%?cuéarwelght

AT BESREATEEE ST bl e e
3), Th

ai a3 uh FaEEgRg FIRES ﬁ?%%%/tengergﬁﬁtog“%y@af&haﬂde

:L.':mfdriléts%s_’tveﬁﬂ.n ? sffffé%qga%’@%n%ggﬁﬂ (2'1 g}‘l g'rqddﬂg:r'é%xéﬂange

a stopping TTquid orbance at 495 nm

B|o%%§g%g§%g 35 ﬁlgﬁc@ﬂaﬁnéhgéﬁggia(Ngdgbpﬁégose Fast

OXICIty (g) was cal cul ated from

Fleagh abspmpancesoRftiod A)s e sd alrpduytefd el v using a
NR8383 on Sato |ung cancer cells is showm in Fig. 7 .

bu ff haschean ndhewho b £t hei phRQDCYESI. S } byndREBAN of NaCl
treated with |ipopol ysaccharide is facilitated
énubﬁp&a@@lw@ BR8383 twi fmeotibneasnehutafdtiith 200 to 400 mM
sacchari de and consequently the cytotoxic
ofemﬁg éﬁMgéﬁﬂosﬂﬂWg (BHMGE) -i sBenRdredd deppdnidihghép eluted
cell ratios. Provision of renedy whi ch |nducg?
S yHHggyt .d@Séclttﬂ«ﬂ%ycaPCﬁﬁEFaﬁﬁageén%rfdrq% drying under

t eatsg(r)n egorggt gllghngs r{'%crog g?slit_ OlsC%|o|381ble to yield about
300 mg of purified lipopolysaccharide from about 70 g of the
wet bacterial body.
2. Enhancement effect on alveolar macrophage phagocytosis by
lipopolysaccharide

(1) Alveolar macrophage cells (NR8383) are prepared at
1 x 10° cells/mL in a medium (Ham F-12K, 15% fetal calf serum),
and added to a 24-well plate. Lipopolysaccharide is added
thereto to become 1 pg/mL, and the culture is performed in a
carbon dioxide gas incubator (37°C).

(2) Afterculturing for one hour, thecellsare transferred

to a 1.5 mL sample tube, and the medium is eliminated by
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death The renedy in the present enbodi nent node is
characterized in that the macrophages which retain the
pat hogens are led to cell death by inducing the
phagocytic activity of the macrophages. As shown in
Tabl e 2, the |ipopol ysaccharide well-known as a

macr ophage activator induces the phagocytic activity
of the nmacrophages. Al so, interferon-ywhich is a
representative cytokine of macrophage activating
factors induces the phagocytic activity. That is, the
i nduction of phagocytic activity of the nmacrophages is

one of the indicators of the macrophage activation. |t
coghT Rl P Hat 10 TPRAUSFRATEFS| he PHRRYRITCLY, 0-1 nl

o LR ARSI L T, TR, o com

- PRI SV SHUIILEL ol ohy | 8,11 phagaerLasise 1

e S UCIL e %%eé‘&‘?ﬂ%% alt e IS 9;{91'&3% %), andwashing
mar%br ane-]% un tuno necr osi|'s ac Of 1S 1 nrauceg

with B necraphagswedherefore, along with the
macr ophage "activation bystinmul ati on whi chi st he

phagegyt ogksetbheonenbrase- baungedNom S si Adduedy. afAbDRixed

occurs due to destruction of T cells by infection with
witdre CAIIDIIVidfu% ore Peridald itk prepaeedeios ereyolAl BSlution,

virus infects not only T cells but also macrophages.
whihirs dsnftectn arentmitfades 08, Gihespron bP mimwuvéslus to

CD4 protein conmonly expressed on T and nacrophage

cel | (AenBEfaaesthdheemier Dphageon nfidee etk Mg PrgReny Py the

virus does not lead to the cell death, but produces
LiE d DEF {Rees aper Gk arlsd, apdbuesked ttyeice with PBS.

LS PN W otk SR A o
t he Al ' be | ed t 7 deat the . . .
oAty bt T RS UL oo g oo

QQBQ%!iﬁn? exanpl e capable of realizing this
(n%%SSI |I|t):%q%¥hs shown that the nenbrane-bound TNF

can act NPEOrtgs BeTORPAYE 168! d Hd AR W tenldi@d, 0.1
AIDS virus (H'V) to specifically lead the cells to

mIc 8kl 0 de9s h.r2REGI fHES aBPAdEad ] G dEXat€ird NGUTEEEM©Ofroom
death of cells 61

temperature for 5 minutes. Subsequently, 1 mL of the medium
is added and then the centrifugation (700 rpm, 5 minutes) is
performed.

(6) 1 mL of PBS is added to macrophages in a precipitated
layer, the centrifugation (700 rpm, 5 minutes) is performed,
and the supernatant is removed. Again 1 mL of PBS is added,

the centrifugation (700 rpm, 5 minutes) is performed and the

supernatant is removed.
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infected with H 'V by nmenbrane bound TNF-expressing
cells As an exanpl e where TNF i nduces cell death in
the cells infected with pathogens, the effect of TNF
on MOLT-9 cells infected with HV is shown. 1.
Producti on of nmenbrane bound TNF-expressing cells (1)
I'n order to stably express the nenbrane bound TNF,
according to a previous report (Journal of Virol ogy,
Vol . 63, pp. 2504-2509, |1989), an expressionplasnd
(pMIr2(3G Hu-proTNF) for murine and human nenbr ane
bound TNF was made. (2) Then, this plasm d was m xed

with a plasm d for selection of transformants, i
whi ch’d dediRci ﬁemeéf.lglfsanﬁh@eﬁ&pﬁgnaﬁéalr‘tpor@tjed“@n of 10%

oS BT L e
cBR0Y S Cgﬂeé LI ans] o£§5gd"vec'h% %&ﬂ{aelgaﬂ@ El}%moved
pr esence O %b f neomny 1S a Se ectl

]'gﬁéut f%gﬂyie XEQQ?QJQX'%%e%@%g%ﬂ?ybgﬁﬁq‘ﬁﬂé %ES fatant

ter the cul ture one
id N prated in the cells was acquired. (5) It mas
confirmed that the acquired clone expressed

(8) After removing the supernatant, 0.1 mL of distilled
water is added to suspend the cells, 0.02 mL of the suspension
is taken, spread on a slide glass, and dried.

(2) Undera fluorescentmicroscope, multiplevisual fields
are photographed, and the number of NR8383 cells which have
incorporated FITC-PSLP per 500 cells is measured.

(10) The increase of the FITC~PSLP-phagocytosed amount
of the macrophages by the lipopolysaccharide is as shown in
‘Table 2. TIt is evident that the phagocytic capacity of the

macrophages is activated by the lipopcolysaccharide.

Table 2 Activation of macrophage phagocytic capacity by

lipopolysaccharide

Addition amount of | Uptake rate of FITC-PSLP (%)

lipopolysaccharide (ug/mL)

0 31
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t he menbrane bound TNF by an enzyne i munoassay. 2.
Preparation of MOLT-4 cells infected with HV.(1) For
cells infected withH V, MOLT-4cel | swereinfected in the
medi um ( RPM 1640, adding 10% fetal calf serum
penicillin 62 (100 U nL), streptomycin (100 ~g/n))
in the carbon di oxide gas incubator at 37C according
to the previous report (Journal of Virology, Vol. 63,
pp. 2504-2509, 1989) using cells infected with HV
(HTLV-111B strain) . Wen infection wwth the AIDS
virus is established in MOLT-4 cells, MOLT-4 cells
exhi bit characteristics to persistently produce the
B.AIRSZSd (1811 Gther @ Drepoin BAthegpeet 11 JIR GECPR3dEEt i on
of the AIDS virus, a MOLT-4 cell, is ? nodel . of tfe
macr BpREGEIVRMIGGF 1a1 AT ALBSMRLYHS (RB) 1 HrPeRFYLous drug)
. infection condition, 90s or nore of -4 cells .
46 R EHCRIERER %ee%?@owvawb&#%&%‘% i g’er.le (Bprricle
fJP%LSTQ{e’ by the cells infected with H'V, HV was
iMtTodlced into al most all MOLT-4 cells, and MOLT-4
cells infected with HV were prepared. 3. Induction of
cell death of cells infected with H 'V by nenbrane
1 bouUBHAFNE 8XRIEBEEAT 16R] bSrt {d) e MIFHES iGR s vheneelrhe 11y
pl asm d of TNF had been i ntroduced were
irfenidaondi ftigiddyigul tured in a 24-well culture plate.
(2) Then, a certain anount of MOLT-4 cells infected
(ap tiMatdiM alas added and mixed/cultured in the carbon
di oxi de gas incubator at 37C for 3 days. ( 3 ) In
or der(1t o RHGAi hpollld lettect afidhel explbssedridiiisomed ymer]
63 bound TNF on the cells infected with HV, the
mazicati reyier {he2zel 50F P et iar MEVIRAS Peddlr &8, 000

by a trypan bl ue dye excl usi on net hod.
.orX0,000Y%akoPured%emicalIndustriesLtd.,PLGA—5005,5010,

5020, 7505, 7510, 7520.

(2) Rifampicin

(3) PVA (polyvinyl alcchol) polymerization degree: 500.
(b) Preparation of RFP-PLGA fine particle formation

(1) PLGA (500 mg) and rifampicin (0, 50, 100 or 200 mg)
are dissclved in 1.5 mL of methylene chloride.

(2) PVA is dissolved in water to become 0.3% {w/v).

(3) When 8 mL of a PVA aqueous solution of (2) is added
to a solution of (1) and stirred for 3 minutes, an o/w type
emulsion is formed.

(4) (3) is added into 200 mL of a PVA agquecus solution

of (2), and stirred at room temperature at 520 rpm for 3 hours.
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(4) As aresult, it was observed that cell death was

i nduced in 40 O of MOLT-4 cells infected wwth H 'V by
the m xed culture with the menbrane bound

TNF- expressing cells. As is evident fromthe above
exanple, it is evident that the nenbrane bound TNF

i nduces specifically cell death in the cells infected
with AIDS virus (H'V). Fromthese phenonena, it can be
seen that the macrophages |led to dysfunction by

retai ning the pathogens are activated by phagocytosing
t he pat hogens and consequently i nduced nenbrane bound

TNF Ieads t he macrophages infected w th pathogens to
cel | {@eéathh. TPngedaas t BormBlRELERt il6h BFepaPhbgkhd bv

by macrophages _i ncl ude obacteri osi s,

A B 655 om%gﬁ%%n%%%éepa@%d and further
terlo lude uherc 0Sge causatjve

A EH P e Ry hatt T, o Tocr bufgetd TRad R [tEng

erlun1bOV|s | epra mhose causative pathogen is
€lw\fgco]bac erlun1leprae or atypical mycobacteriosis
whosg @%%g&hxge uPREBOGRAICE MGRRAEHY M WedTRRtor for
the |'i ke 1 ke. causati ve pat hogens of
>£ amygi osi s, there are 64 Chl anydi a pneunoni ae,
Chl anydi a trachomati s, Chlanydia psittaci and the
| i kKe.(7Thenhpr gseaticédVEDEA O warpaffiacld v elmoiappllat weight
all of them The exterm nating effect of the RFP-PLGA
arfd neongasditcl @s) oard heot ndet tyl sisosngeehswin t he
macr ophages shown in the present enbodi nent node is
not AcconpriBHRSANSESS r [ Plddi ciwe liesulelreasedght om>, 000;
the RFP-PLGA fine particles incorporated in phagosones
lagtiqaridont vrothe ambdocy?osPs- and at |east two
passages via intracellular vesicul

stru@ture§R%?ePB%%s§BPQ Wﬁéﬁ§¢rﬁ?fg?éﬁﬁﬁcWﬁlBEFﬁe&PeQOU’
th d testh

oS AEnETae A Hhn PRagBCome whi ch contai ns t he
tuber30ul OS{ Sp 98T B - 5 ggbv' \ﬁbo\slérr%f% &8 0f wEfSht . 000;

causat'i ve pat hogens € nacrophagés af

1é%ﬁ§%5§31315f¥§515bnygg@acg@ra@ﬁls Legi onel | a and

Toxopl asna causative pathogens are alive in the

macr gphagegrhyp ek Virsiong (Pr.ihe Rpbagesan®s. wbigheti &, 000;
and Chl anydi a have the characterlstlcs that the

1 E£@tisatd ved el hegens syaguat®; 25pm t he phagosones. This
intracel lul ar exi stence aspect of the causative
pat hégens REPpPEGAINEH100 (FELARr enebschlaxowpagbtd:t d0a 000 ;
case where the causative pathogens exist in the

1 pphiaigo sored/ devewbec taelidr ugd e?bl cacy can be
antici pated when the drug perneates the phagosone
menbane oWERFk@n ¥ REOpdEd Rt ineleFubRY | YEEGNSEF e 0007
dr ug AIDS is simlar to Llsterla and the like in the

l%&ﬁkﬁna? obrert BF f3edy Lant®h:  be ant|C|pated i f
d d 1 h t . ,
presghfeg ﬁrFﬁEESegige %o Ca§%2¢%¥ %%§ﬁ99ﬁ¥38tlcs
oft aquorpessl rig: tn\rgg %3 arg c&hefE%%Hﬁi‘é’cXS B%Q?@eﬂfe same as

descri bé naS For “Various  dr sease
el LR %%%?\i%@t ggtgemeaﬁek Hpehteshbvsbyente ided (a
cobacteriosis: I soni azi d
et hanmbut ol , pyrazi nam de, a2|thronyC|n kananyC|n
streptony0|n sul fate, envionycin, ethioniam de,
cycl oserine, |evofl oxacin, diaphenylsulfone.
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2) AIDS: azidothym di ne, dideoxyinosine 3)
Chl anydi osi s: m nocycl i ne hydrochl ori de, doxycycline
hydrochl ori de, clarithromycin, sparfloxacin,
roxithromycin, |evofloxacin. 4) Toxopl asnosi s:
pyri met ham ne, sul f anononet hoxi ne, acetyl spiramycin.
5) Mal aria: chloroqui ne phosphate, quinine sulfate,
sul f adoxi ne, mefl oqui ne. 6) Cancer: 5-fluorouracil
adrianycin, cisplatin, etoposide, mtonycin,
vincristine, taxol, canptothecin, vinblastine,
cycl ophospham de, bl eonycin. 7) Crohn's di sease:
sal azosul fapyri di ne, 66 gl ucocorticoid. 8)

1 Rhd¥mat®ild: gol d sodi um thional ate, penicillamni ne,
buciug?nine, gl ucocorti_coid.

The fine particle formation of 4 mg where 0, 50, 100
or200mgof rifampicinis containedin 500mgof PLGA is dissolved
in 1 mL of methylene chloride, and subsequently an absorbance
at 475 nm is measured by a spectrophotometer.

(9} Amounts of rifampicin recovered in RFP-PLGA fine
particle formation (fine particle PLGA-7520 made up of PLGA
meclecular weight of 20,000 and lactic acid/glycolic acid of

75/25) are shown in Table 3. As 1s evident from this result,

it is found that rifampicin has been efficiently formulated.

Table 3 Amounts of rifampicin internally included in RFP-PLGA

fine particle formulation

Rifampicin (mg) Amount of PLGA (mg) | Rifampicin
internally included

(%)

oe

0 : 500 -
50 500 83
100 500 82
200 500 89

2. Other method for preparing RFP-PLGA fine particle formation

(membrane emulsification method, known in the art)
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All publications, patents and patent applications are
i ncorporated herein by reference by entirety.

I ndustrial Applicability According to the invention,

it is possible to provide a renedy which can
effectively treat a di sease caused by nmacrophages with
dysfunction or macrophages as vehicles. 67 CLAI M5 1.
A renedy wherei n phagocytic activity of macrophages is
i nduced and all or a part of the pathogens present in
t he macrophages are exterm nated to vanish. 2. A
remedy wherein phagocytic activity of nacrophages is

i nduced and pat hogen-retainin ,nacrogha es _are

cel | Vgéagrs mambane mstl sier < T hiag bRy u,thé‘cm’u %/G%f7510
R iOPHAgeR | TP H Ay T GRaTESt e,

The membrane emulsification method is an emulsification
method where cne (dispersion phase) of two kinds of liquids
which do not blend together is pressed to disperse in another
liquid (continuous phase)} through a porous glass membrane. By
the use of this method, it is possible to obtain an emulsion
with uniform particle diameters.

(a) Materials

(1) PLGA [poly(lactic acid/glycolic acid)copolymer]
monomer ratio: 75:25, molecular weight: 10,000, Wako Pure
Chemical Industries Ltd., PLGA 7510.

{2) Rifampicin

(3) PVA (polyvinyl alcohol) polymerization degree: 500
(b) Preparation of RFP-PLGA fine particle formation

(1) PLGA 500 mg and rifampicin 100 mg are dissolved in
10 mL of methylene chloride.

(2) PVA is disscolved in water to become 0.3%.(w/v)

{3) When a solution of (1) is dispersed in 100 mL of PVA
agueous solution of (2) through an SPGlnembrane {Ise Chemicals
Corporation, thin pore size: 0.49 um), an oil-in-water {(o/w
type) emulsion is formed.

(4) (3) is added into 200 mL of PVA agqueous solution of
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4. The renedyaccordi ngtoC ai m or2, fornycobacteriosis,
Al DS, chlanydi osis or toxoplasnosis. 5 . The renedy
according to daim2 or 3, for Crohn' s disease,
rheumat oi d, cancer or i nmmnodeficiency syndrone. 6.
The renedy according to any of Clains 1 to 4, wherein
sai d macrophages are resident in nucosal tissue. 7.
The renedy according to any of Clainms 1 to 4, wherein
sai d macrophages are resident in any of peritonea
cavity, greater omentum m | ky spot, pul nonary
al veol us, pulnonary stroma, |iver, portal vein area,
spl een, bone marrow, thynus, digestive tract, palatine
(Honsind skdraesl 2§l REM BERDREAFFIet Ayroie %@%’f?fsaf, 3 hours.
hangerhans islet, parathyroid and, pi.neal gl and
testis) o’\/aF}?eO\HadiEﬁl%tg?ﬁ@‘,%ﬁé@’éntjas, RgFnipitated by
neningi s, 68 brai.n substance and choroid,pl exus r
QI RS it Gp RO es i d o Cr BT b, SBPesgiasy Laf flrtner
of. mc Lia lia.cell ecursqr Lks qof ' :
v ek rse B 3p MR dhoShsEltn e e using
gﬂgpqﬂﬁﬁges, anal ogous cells of the above resident
Clﬂacfbp ages, or pre cursor celis of the above resident
macr gphage yanal adeds ¢ekligedBprER8ur@nBeY 2eefi@dicid dr0 for
Caiml, 2; 37or 6, conprising PLGA [poly(lactic
2@aadx@ ycol i c aci d)copol yner] and being for
tuberculosis. 9. The renmedy according to Caim 8,
furtheén BRonprésang pafaipleidiaddter Thie tteredysulting fine
according to any of Clains 1 to 9, conprising PLGA
pastieirel @ frodmecld tarorwdisg At. %8s uin. 508 Yie 1B IDELGA calculated

from PLGA (500 mg) used for the preparation and an entire weight
of the recovered formulation was about 90%. The yield of
rifampicin was about 75%. This particle is a solid at ambient

temperatures,

3. Cther examples by membrane emulsification method

The RFP-PLGA fine particles (molecular weight and
composition) other than RFP~PLGA 7510 fine particle formulation
were collectively shown below.

1. RFP-PLGA 5005 (PLGA mclecular weight: 5,000; lactic
acid/glycolic acid 50:50)

" 2. RFP-PLGA 5010 (PLGA molecular weight: 10,000; lactic
acid/glycolic acid 50:50)

3. RFP-PLGA 5020 (PLGA molecular weight: 20,000; lactic

44



11 . The renedy according to any of Clains 1 to 9,
conprising PLGA where a nol ecular weight is 1,500 to
75,000. 12. The renedy according to any of Cains 1 to
11, further conprising at |east one of PVA (polyvinyl
al cohol ), PEG (pol yethyl eneglycol), PEO (polyethyl ene
oxi de), sugar, protein, peptide, phospholipid or
chol esterol. 13. The renedy according to daim8 or 9,
conprising at |east one of PVA, PEG PEQ, sugar
protein, peptide, phospholipid or cholesterol, and
being a fine particle fornul ati on wherein ngj or
particle dianeters are 1 to 6 Vim 69
aququ\vmwwwwwwwwwmm N N N N N N N N
/NN N Nmi NP/ N NN NN
/ N/ NB- WRPNPPWWWMW% VEVEVENEVAVENELVEVE AN IV St
I\VI\VI\VJ\VI\VI\VI\V%:]?%% *d} | EBA} _
aﬁ“ ISHU H @Ftd] ?ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]

cal cal cg]gaégggc%@h%ﬂa%c 3Le2h el el G FA 6 Gl o

(];lé ?/I\l;\? i d_Z] ca] ca] ca] ca]caJca]ca]calc
%@ﬁi %%% ca ca?ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
a] cafrpal palkpakcalea) @]QC ThECLURABURYCKY i Jourticle
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centrifugation, and 5mL of the phosphate bufferatpH 7.4 (ionic
strength: 0.154 M) was added to the remaining fine particles.

(3) Aconcentrationeluted in the supernatant wasmeasured.

The measurement was performed using a spectrophotometer at a
wavelength of 475 nm.

(4) Rates of rifampicin released from respective RFP-PLGA
fine particles into the supernatant are shown in FIG. 4 and
FIG. 5. Fromdata of the present experiment, it was shown that
releasing rates of rifampicin from PLGA with molecular weights
of 5,000 and 10,000, i.e., PLGA 5005, PLGA 5010, PLGA 7505 and
PLGA 7510 were fast. From these results, it has been shown
that the PLGA compositions in which the molecular weight is
5,000 to 10,000 and the ratio of lactic acid to'glycolic acid

is 50:50 or 75:25 are excellent in migration of the drug into

the macrophages via the phagocytosis.

5. Selective increase of intracellular rifampicin
concentration by phagocytosis of RFP-PLGA fine particle
formulation (PLGA-7520)

{l) The prepared RFP-PLGA fine particle formulation is
dispersed again in PBS, the centrifugation (400 rpm, 5 minutes)
isperformedtoeliminate large particles, andthe fine particle

formulation (about 30% in weight) prepared in sizes of about
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1 to 3 pm by microscope observation are used for the following
experiments.

(2) Cultured NR8383 cells at 5 x 10° cells/0.9 mL in a
medium are placed in a 24-well plate, 0.12 mg/0.1 mL of each
RFP-PLGA fine particle formulation is added thereto, and
cultured for 12 hours.

(3) After the culture, the medium is removed, 0.1 mL of
0.25% trypsin/PBS 1s added, then left at room temperature for
5 minutes, subsequently the culture supernatant is removed and
the washing is performed.

{4) 0.1 mL of the medium is added thereto, and mixed with
0.1 mL of 80% Percoll to prepare 40% Percoll solution. This
is overlaid on 0.1 mL of 70% Perccll placed in a 1.5 mL of a
sample tube, and centrifuged (8,000 rpm, 10 minutes).

(5) After the centrifugation, cells present at an
interface are collected, washed with PBS, and subsequently
rifampicinincorporatedinthecellisisextractedwithmethylene
chloride.

(6) An amount of rifampicin is determined from an
absorbance at 475 nm.

(7) As a control, a dimethylsulfoxide (DMSQ) solution

of rifampicin at the same amount as that contained 0.12 mg of

the RFP-PLGA fine particle formulation is prepared, this is
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and NR8383 cells are added thereto.

(8) The cells are cultured for 12 hours, subsequently
the cells (5 x 10° cells) are collected, and rifampicin in the
cells is extracted with methylene chloride.

(92) Uptake amounts of rifampicin by the macrophages are
shown in Fig. 3. It is shown that rifampicin at about 19 times
is incorporated in the addition amount of 40 (pg/S5S x 10°
cells/well/mL) of rifampicin in the case of the present RFP-PLGA
fine particle formulation compared to the conventional medium

containing rifampicin.

C. Medicament (A + B) which enhances phagocytic capacity of
macrophages and acts upon pathogens in macrophages
Enhancement effect on phagoéytic activity cof macrophages by
phagocytosing RFP-PLGA fine particle formulation
1. Preparation of RFP-PLGA fine particle formulation
(a) Materials

(1) PLGA [poly{lactic acid/glycolic acid)copolymer]
monomer ratioc: 75:25 or 50:50, molecular weight: 5,000, 1C, 000
or 20,000, Wako Pure Chemical Industries Ltd., PLGA-5005, 5010,
5020, 7505, 7510, 7520.

(2) Rifampicin
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(1) PLGA 500 mg and rifampicin 100 mg are dissolved in
1.5 mL of methylene chloride.

(2) PVA is dissolved in water to become 0.3% (w/v).

(3) When 8 mL of a PVA agqueous solution of (2) is added
to a solution of (1) and stirred for 3 minutes, an o/w type
emulsion is formed.

(4) (3) is added into 200 mL of a PVA aqueous solution
of (2), and stirred at room temperature at 520 rpm for 3 hours.

{(5) A fine particle formulation 1is precipitated by
centrifugation (3,000 rpﬁu 15 minutes), separated, and further
washed twice by adding 10 mL of distilled water using a
centrifuge.

(6) Drying under reduced pressure in a desiccator for
24 hours.

(7) Theparticlesizedistributionandthecharacteristics
of the resulting fine particle formulations were the same as
those of the fine particle formulations of PLGA alone (A. I.
1. (a)y (7).

(8) The fine particle formulation is disperSed again in
PBS, the centrifugation (400 rpm, 5 minutes) is performed to

eliminatelargefineparticleformulation,andthefineparticle
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formulation prepared in sizes of about 1 to 3 pm is used for

the following experiments.

2. FEnhancement of macrophage phagocytic activity by
phagocytosing RFP-PLGA fine particle (PLGA-7520) formulation

(1) Alveolar macrophage cells (NR8383) are prepared at
1 x 10% cells/mL in a medium (Ham F-12K, 15% fetal calf serum),
added in a 24-well plate, and 0.012, 0.12 cor 1.2 pug of PLGA
fine particle formulation is added thereto, which is then
cultured in a carbon dioxide gas incubator (37°C).

{2) One hour after the culture, the cells are transferred
te 1.5 mL of a sample tube, the medium is removed, 0.1 mL of.
0.25% trypsin/PBS is added, amixture is left at room temperature
for 5 minutes, then the culture supernatant is removed, and
washing is performed.

{3) Thereto, 0.1 mL of the mediumand 0.1 mL of 90% Percoll
are added to make 45% Percoll, and subsequently the
centrifugation (8,000 rpm, 10 minutes) is performed.

{(4) After the centrifugation, the cells present on the
liquid surface are collected, and washed twice with PBS.
Subsequently, 1 mL of the same medium as that used in (1) is
added, FITC-PSLP with a particle diameter of 2.0 ym at 1 x 107

is added, which is then cultured for one hour.
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(5) After the culture, the supernatant is removed, 0.1
mL of 0.25% trypsin/PBS is added, and a mixture is left at room
temperature for 5 minutes. Subsequently, 1 mL of the medium
is added and then the centrifugation (700 rpm, 5 minutes) is
performed.

(6) 1 mL of PBRS is added to macrophages in a precipitated
iayer, the centrifugation (700 rpm, 5 minutes) is performed,
and the supernatant is removed. Again 1 mL of PBS is added,
the centrifugation (700 rpm, 5 minutes) is performed and the
supernatant is removed.

(7) After removing the supernatant, 0.1 mL of 10%
formalin/PBS is added to the cells, is fixed for 5 minutes,
thenlmLofdistilledwater is added, and thenthe centrifugation
(700 rpm, 5 minutes) is performed, 1 mL of distilled water is
added again, and the supernatant is removed. Thereto, 0.1 mL
of distilled water is added to suspend the cells, 0.02 mL of
the suspension is taken, spread on a slide glass, and dried.

(8) Undera fluorescentmicroscope, multiplevisual fields
are photographed, and the number of the macrophages (NRB8383
cells) which have incorporated FITC-PSLP per 500 cells is
measured. |

(9) The increase of FITC-PSLP amounts phagocytosed by

the macrophages due to phagocytosis of RFP-PLGA fine particle
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RFP-PLGA fine particle formulation.

Table 4 Enhancement effect on phagocytosis of FITC-PSLP by
NRB8383 cells which have phagocytosed the RFP-PLGA fine particle

formulation

Bmount of RFP-PLGA fine Uptake rate of FITC-PSLP (%)

particle formulation (pg/mL)

0 31
0.012 45
0.12 47
1.2 | 52

From the above results, (1) it has been demonstrated that
the PLGA fine particle formulation and lipopolysaccharide
activate the phagocytic capacity of the macrophages. Also,
it has been demonstrated (2} that the migration of rifampicin
intothemacrophages is remarkably increasedbybeinginternally
included in the PLGA fine particle formulation, and (3} that
the phagocytic capacity of the macrophages is activated even
when rifampicin is contained in the PLGA fine particle

formulation. Therefore, the rifampicin-containing PLGA fine
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particle formulation activates the phagocytic capacity of the
macrophages resulting in the increased rifampicin
concentration in the macrophages, and thus makes it possible
to accomplish the object of the invention to efficiently affect
against the pathogens retained in the macrophages. The above
results indicate one example of the novel remedy where the remedy
which acts upon the pathogens in the macrophages is effectively
incorporated in the macrophages by "inducing the phagocytic
activity of the macrophages" which is a basic concept of the

invention.

3. Exterminating effect on tuberculosis germs in macrophages
by phagocytosing RFP-PLGA fine particle formulation
(a) Method of measuring viability of tuberculosis gefms (BCG)
in macrophages

(1) Dried BCG vaccine was dissolved in saline (12 mg/mL),
stirred, subsequently KRD medium (3 to 4 mlL) was transferred
to a T-25 culturé flask, then 40 puL of a BCG suspension was
added thereto, and cultured in a dry incubator at 37°C.

(2) In the experiment, a bacterial sclution and glass
beads were placed at a ratio of 1:4 in a sample tube, which
was thenstirredforoneminutebyavortexmixer. Subsequently,

the bacterial body was dispersed by sonication for 5 minutes
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using an ultrasonic washer.

(3) NR8383 cells at a concentration of 1 x 10° cells/mL
were placed in a 6-well plate (total volume 5 mL). The
tuberculosis germs (BCG) at 10 per cell (multiplicity of
infection (MCI)=10) were added tc a cell culture medium.

(4) After infecting at 37°C in a carbon dicoxide gas
incubator for 4 hours, the centrifugation at 2,000 rpm for 5
minutes (SCT15B) was performed, and then the supernatant was
removed. Using a serum free medium, likewise the
centrifugationwas repeatedtwice toeliminate bacteriapresent
out of the cells.

(5) NR8383 cells at a concentration of 1 x 10° cells/mL
were seeded in a 24-well plate.

(6) Respective RFP-PLGA fine particles at 10 per cell
were added to the culture medium of NRB8383 cells.

(7) After phagocytosing at 37°C in the carbon dioxide gas
incubator for 4 hours, the particles present out of the cells
were eliminated using 25% trypsin.

(8) 80% Percoll was added tomake 40% Percoll-cell solution,
and further 70% Percoll was added to make a density gradient.
After the centrifugation (SORVALL Biofuge Fresco) at 10,000
rpm for 5 minutes, the cells at an interface between 40% and

70% Percoll were collected to separate the cells from RFP-PLGA.
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(9) Using PBS, likewise the centrifugation was repeated
twice to eliminate Percoll.

(10) Rates of living bacteria and dead bacteria were
measured using a staining method for flucrescein diacetate
(FDA) /ethidium bromide (EB}. FDA was dissolved in acetone at
a concentration of 5 mg/mL, and 20 ul thereof was diluted with
1 mL of PBS at use. EB was dissolved in PBS at a concentration
of 20 pg/mL, and 50 pl thereof was diluted with 1 mL of PBS
at use. Egual amcunts of diluted FDA and EB were mixed and
used for staining. This mixed sclution (1 plL) was placed on
aslideglass, 1uL of thebacterial solutionwas placed thereon,
whichwas thenleft at roomtemperature for 2minutes and ocbserved
under a fluorescent microscope. In the liVing bacteria, FDA
is decomposed by esterase activity derived from the bacteria
to emit fluorescence with a green color. O©On the other hand,
in the dead bacteria, there is no esterase activity, therefore,
staining with FDA is not observed, and the bacteria are stained
with EB to emit fluorescence with an orange color.

(b) Exterminating effect of RFP-PLGA fine particle formulation
incorporated in macrophages by phagocytosis on tuberculosis
germs

(1) In order to examine an exterminating effect on

tuberculosis germs in themacrophages by RFP-PLGA fineparticle,
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the RFP-PLGA fineparticleswereadministered tothemacrophages
(macrophages infected with tuberculosis germs) which have
previously phagocytosed the tuberculosis germs, and these fine
particles were phagocytosed by the macrophages.

{2) The results of examining how exterminating effects
RFP~-PLGA which migrated in the macrophages by the phagocytosis
exhibited against the tuberculosis germs in the macrophages
are shown in Fig. 6. It is evident that the intracellular
concentration of rifampicin is significantly higher in the
dosage of RFP-PLGA fineparticles containingrifampicinof about
one twentieth (MOI=10, anestimatedrifampicinamount is5pug/mL,
andthus rifampicininthe fineparticle formulationcorresponds
to one twentieth of the amount in the case of administering
rifampicin alone) than in the dosage of rifampicin alone (100
pg/mL) . The administration of the RFP-PLGA fine particles to
the alveolar macrophages infected with tuberculosis germs
exterminatedthe tuberculosisgerms inthecellsatanefficiency
of 20 times or more compared to the administration of rifampicin
alone. Thatis, byadministratingthedrugviathe phagocytosis
of the particles, a treatment coefficient was improved by 20

times or more regardless of the antituberculcus effect of the

drug per se.
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the macrophages are accumulated for the purpose of eliminating
the cancer cells. If the macrophages work normally, the cancer
cells are injured and wvanish. However, if the macrophages
function abnormally, the cancer cells cannot be injured, grow
and results in the formation of a tumor mass. As described
already, by activating the maérophages, it becomes possible
to also injure the cancer cells. Therefore, by inducing the
phagocytic activity‘of the macrophages, it is possible to make
the macrophages with dysfunction acquire a cytotoxic effect
on the cancer cells, and to effectively treat the cancer.
On the other hand, as shown in Table 2, the phagocytosis
by the alveolar macrophages was enhancedby 166% by the treatment
with lipopolysaccharide {1pg/mL}, and the alveolar macrophages
were activated by the lipopolysaccharide. Thus, it appears
that the alveolar macrophages whose phagocytic capacity has
been activated by the lipopolysaccharide elicit the cytotoxic
effect on lung cancer cells. Therefore, here, an example of

the cytotoxic effect on lung cancer cells of the alveolar
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and co-culture of alveolar macrophages with Satoc lung cancer
cells

(1) NR8383 cells at a concentration of 1 x 10° cells/mL
were placed in a 24-well plate (total volume: 1.5 mL). As the
control, 5% fetal calf serum, 150 pl of F-12K medium, and 150
pl of 10 pg/ mL lipopolysaccharide were added.

(2) The cellswere left in the carbon dioxide gas incubator
at 37°C for 24 hours.

(3) Sato lungcancer cells were preparedat a concentration
of 1 x 10° cells/mL, and 50 pl per well was added in a 96-well
plate.

(4) NR8383 cells treated in the section (1) were prepared
atconcentrationsof55x105,].xlOS,5><104and].x104cells/mL,
and 50 ul per well was added to the 86-well plate (total volume:
100 plj.

(5) The cells were left in the carbon dioxide gas incubator

at 37°C for 4 hours.
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2. Cytotoxic effect of macrophages co-cultured with Satec lung
cancer cells on lung cancer cells

(1} The cytotoxic effect of the macrophages activated
by lipopolysaccharide described in 1 and co-cultured with Sato
lung cancer cells on lung cancer cells was evaluated fromamounts
of lactatedehydrogenase released fromthecells intothemedium.
Therefore, the plate was centrifugedat 1,000 rpm for 5 minutes,
and 50 pl of the supernatant was transferred to another 96-well
plate.

(2) Subseguently, 50 ul of a substrate solution attached
toakit (CytoTox 96 Non-radicactive cytotoxicityassay, Promega,
cat; G1780) for measuring the amounts of lactate dehydrogenase
was added. As a positive control, a lactate dehydrogenase
enzyme dilution liquid (5000 times dilution ligquid, 50 ul)
attached to the kit was used.

(3) The plate was shielded from light with aluminium foil,
and left at room temperature for 30 minutes.

(4) The reaction was stopped by adding 50 ul of a stopping
liquid.

(5) An absorbance at 495 nmwas measured usingamicroplate
reader (Model 550, Bio-Rad).

(6) Cytotoxicity (%) was calculated fromeach absorbance.
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(7) The cytotoxic effect of NRB8383 on Sato lung cancer

cellsisshownin¥Fig. 7. Ithasbeenshownthat thephagocytosis
by NRB383 treated with lipopolysaccharide is facilitated
compared to NR8383 without treatment with lipopolysaccharide
and consequently the cytotoxic effect on Sato lung cancer is

enhanced depending on cell ratios.

Provision of remedy which induces phagocytic activity of
macrophages and leads pathogen-retaining macrophages to cell
death

The remedy in the present embodiment mode is characterized
in that the macrophages which retain the pathogens are led to
cell death by inducing the phagocytic activity of the

macrophages.

As shown in Table 2, the lipopolysaccharide well-known
as a macrophage activator induces the phagocytic activity of
the macrophages. Also, interferon-ywhich is a representative
cytokine of macrophage activating factors induces the
phagocytic activity. That is, the induction of phagocytic
activity of the macrophages is one of the indicators of the
macrophage activation. It can be said that the induction of

the phagocytic activity by the phagocytosis is the induction
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known that change of a membrane structure is induced in the
macrophage and a membrane-bound tumor necrosis factor (TNF)
is induced in the macrophage. Therefore, along with the
macrophage activationby stimulationwhich is the phagocytosis,
the membrane-bound TNF i1s induced.

AIDS occurs due to destruction of T cells by infecticn
with the AIDS virus resulting in immunodeficiency. AIDS virus
infects not only T cells but also macrophages. This infection
initiates by adhesion of the virus to CD4 protein commonly
expressed on T and macrophage cell membranes. The macrophage
infected with the AIDS virus does not lead to the cell death,
but produces the AIDS virus persistently, and becomes the
infectious pathogen vehicle as described in detail in II. (2).

Therefore, 1f themacrophages infectedwith the AIDS virus
can be led to cell death, the extermination of the infectious
pathogen vehicles is accomplished. As one example capable of
realizing this possibility, it is shown that the membrane-bound
TNF can act upon the macrophage cells infected with the AIDS

virus (HIV) to specifically lead the cells to cell death.

Specific application example: Induction of death of cells
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1. Production of membrane bound TNF-expressing cells

(1) In order to stably express the membrane bound TNF,
according to a previous report (Journal of Virology, Vol. 63,
pp. 2504-2509, 1989), anexpressionplasmid (pMT2 B G/Hu~-prcTNF)
for murine and human membrane bound TNF was made.

(2) Then, this plasmid was mixed with a plasmid for
selectiocon of transformants, in which a neomycin resistant gene
is incorporated at a ratio of 10:1, and introcduced into
fibroblast cells (NIH3T3 cells) derived from murine embryo.

(3) The above NIH3T3 cells transformed were cultured in
the presence of 800 ng/mL of neomycinwhich is a selectionmarker
in the carbon dioxide gas incubator at 37°C for about 2 weeks.

(4) After the culture, a clone of TNF incorporated in
the cells was acquired.

(5) It was confirmed that the acquired clone expressed
the membrane bound TNF by an enzyme immuncassay.

2. Preparation of MOLT-4 cells infected with HIV
(1) ForcellsinfectedwithHIV, MOLT-4 cellswere infected

inthe medium (RPMI1640, adding 10% fetal calf serum, penicillin
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(3) Therefore, by the cells infected with HIV, HIV was
introduced into almost all MOLT-4 cells, and MOLT-4 cells
infected with HIV were prepared.

3. Induction of cell death of cells infected with HIV by membrane
bound TNF-expressing cells.

(1) NIH3T3 cells where the plasmid cf TNF had been
introduced were semi-confluently cultured in a 24-well culture
plate.

{2) Then, a certain amount of MOLT-4 cells infected with
HIV was added and mixed/cultured in the carbon dioxide gas
incubator at 37°C for 3 days.

(3) Inorder toexaminetheeffect of the expressedmembrane
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with the membrane bound TNF*expre351ng cells.

As is evident from the above example, it is evident that
the membrane bound TNF induces specifically cell death in the
cells infected with AIDS virus (HIV). From these phenomena,
it can be seen that the macrophages led to dysfunction by
retaining the pathogens are activated by phagocytosing the
pathogens and consequently induced membrane bound TNF leads

the macrophages infected with pathogens to cell death.

Diseases due to the retention of pathogens by macrophages
include mycobacteriosis, AIDS, chlamydiosis or toxoplasmosis
and the like. Mycobacteriosis includes tuberculosis whose
causative pathogen 1is Mycobacterium tuberculosis or
Mycobacterium bovis, lepra whose causative pathogen 1is
Mycobacterium leprae, or atypical mycobacteriosis whose
causative pathogen is Mycobacterium avium and the like, or the

like. As causative pathogens of chlamydiosis, there are
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shown in the present embodiment mode is not accomplished unless
rifampicin is released from the RFP-PLGA fine particles
incorporated in phagosomes by induction of the phagocytosis
and at least two passages via intracellular vesicular membrane
structures are possible where the rifampicin permeates the
phagosome membrane and further permeates the phagosome membrane
of the phagosome which contains the tuberculosis germs.
Survival strategies of the causative pathogens shown above in
the macrophages are diverse. In entire. myccbacteriosis,
Legionella and Toxoplasma, the causative pathogens are alive
in the macrophages by surviving in the phagosomes. Listeria
and Chlamydia have the characteristics that the causative
pathogens evacuate from the phagosomes. This intracellular
existence aspect of t‘he causative pathogens is presumed to be
more easily compared to a case where the causative pathogens
exist in the phagosomes because the drug efficacy can be
anticipated when the drug permeates the phagosome membrane once
from the perspective of delivery of the drug. AIDS is similar

to Listeria and the like in the aspect that drug efficacy can
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can apply effectively are cited below.

1) Mycobacteriosis: rifampicin, isoniazid, ethambutol,
pyrazinamide, azithromycin, kanamycin, streptomycin sulfate,
envicmycin, ethioniamide, cycloserine, levofloxacin,
diaphenylsulfone.

2) AIDS: azidothymidine, dideoxyinosine

3) Chlamydiosis: minocycline hydrochloride, doxycycline
hydrochloride, clarithromycin, sparfloxacin, roxithromycin,
leveofloxacin.

4) Toxoplasmosis: pyrimethamine, sulfamonomethoxine,
acetylspiramycin.

5) Malaria: chloroquine phosphate, quinine sulfate,
sulfadoxine, mefloquine. |

6) Cancer: 5-fluorouracil, adriamycin, cisplatin,
etoposide, mitomycin, vincristine, taxol, camptothecin,
vinblastine, cyclophosphamide, bleomycin.

7) Crohn's disease: salazosulfapyridine,
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gluceocorticoid.
8) Rheumatoid: gold sodium thiomalate, penicillamine,

bucillamine, glucocorticoid}

All publications, patents and patent applications are

incorporated herein by reference by entirety.

Industrial Applicability
According to the invention, it is possibkble to provide
a remedy which can effectively treat a disease caused by

macrophages with dysfunction or macrophages as vehicles.
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CLAIMS

1. A remedy wherein phagocytic activity of macrophages
is induced and all or a part of the pathogens present in the
macrophages are exterminated to vanish.

2. A remedy wherein phagocytic activity of macrophages
is induced and pathogen-retaining macrophages are led to cell
death.

3. A remedy wherein phagocytic activity of macrophages
is induced and it acted upon the macrophages in a dysfunctional
state.

4. The remedy accordingtoClaiml or 2, formycobacteriosis,
AIDS, chlamydiosis or toxoplasmosis.

5. The remedy accordingtoClaim2or 3, forCrohn's disease,
rheumatoid, cancer or immunodeficiency syndrome.

6. The remedy according to any of Cléims 1 to 4, wherein
said macrophages are resident in mucosal tissue.

7. The remedy according to any of Claims 1 to 4, wherein
said macrophages are resident in any of peritoneal cavity,
greater omentum, milky spot, pulmonary alveolus, pulmonary
stroma, liver, portal vein area, spleen, bone marrow, thymus,
digestive tract, palatine tonsil, adrenal gland, pituitary,
thyroid stroma, Langerhans islet, parathyroid gland, pineal

gland, testis, ovary, oviduct, uterus, placenta, skin, meningis,
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brain substance and choroid plexus, or the above macrophages
are microglia, precursor cells of microglia, glia cells,
precursor cells of glia cells, precursor cells of the above
resident macrophages, analogous cells of the above resident
macrophages, orprecursor cells of the above resident macrophage
analogous cells.

8. The remedy according to Claim 1, 2, 3 or 6, comprising
PLGA [poly(lactic acid/glycolic acid)copolymer] and being for
tuberculosis.

9. The remedy according to Claim 8, further comprising
rifampicin.

10. The remedy according to any of Claims 1 to 9, comprising
PLGA where a molecular weight is 1,500 to 150,000.

11. The remedy according to any of Claims 1toc 9, comprising
PLGA where a molecular weight is 1,500 to 75,000.

12. The remedy according to any of Claims 1 to 11, further
comprising at least one of PVA (pelyvinyl alcchol), PEG
(polyethyleneglycol),PEO(polyethyleneoxide),sugar(protein,
peptide, phospheolipid or cholesterol.

13. The remedy according to Claim 8 or 9, comprising at
least oneof PVA, PEG, PEO, sugar, protein, peptide, phospholipid
or cholesterol, and being a fine particle fofmulation wherein

major particle diameters are 1 to 6 um.
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