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2 June 2006 1 SPECI FI CATI ON COVPOUND BI NDI NG TO

LEUKOCYTES AND MEDI Cl NAL COWVPOSI TI ON CONTAI NI NG THE
COVPOUND | N LABELED STATE AS THE ACTI VE | NGREDI ENT
Technical Field The present invention relates to a

conmpound binding to | eukocytes and a nedi ci nal 2 June 2006
conposition containing the conpound in | abeled state

as the active 5 ingredient whi ¢h can be used for

brecisely astate of i SeRSEFEGAPIPN, when & disease
of an 'nébmpgegb B?ﬁlﬁ)‘iﬁba&%dtﬂﬁfg%b&m%ﬁ % alqﬁp@

to be di agnose or trea ren

present i nveridyindlOr fe 3&&@1‘2&?{\1%}1@%’1@: EOUPOYRE

havi ng binding properties specific to | eukocytes both

in vivo and in vitrg aighecah Peatrabes efypi th a

radi oactive netal or a paramagnetic-netal, which is

useful for pathol ogi calcTivegingrfiryseat of di sease

i ncluding infectious 15 di seases, inflammation, tunor

and atheroscrelosis in the body of mammls. Al so, the

present invention relates to a medicinal conposition

containing said conmpound in |abeled state as the

active ingredient which is useful for radioisotope

di agresrd cagpECPlidmage 20 di agnosi's, PET inmge

di agnosi s, MRl image diagnosis or radiotherapy. 2

June 2006 2 PFP6r PASSEA rdlventHduding bR s ecompound
¥s i.nfl uen the factors that may affect on

Pfiénguﬁﬁoﬁte?ﬁ@c SpSt GRS 61 TSR AR REBPYT i The
;;youggmgﬁg PRY LoRTBIha IP9S I Wad L PP e s ve
5 ingredient which can be used for targeting abnormal

site as well as for understanding precisely a state of
disease activity wﬁen a disease of an individual

associated with immune reaction is to be diagnosed

and/or treated. More in detail, the present invention

10 relates to a novel compound having binding properties

specific to leukocytes both in vivo and in vitro and
can be labeled with a radioactive metal or a
paramagnetic metal, which is useful for pathological

imaging of a seat of disease including infectious

15 diseases, inflammation, tumor and atheroscrelosis in

the body of mammals. Also, the present invention
relates to a medicinal compesition containing said
compound in labeled state as the active ingredient

which is useful for radioisotope diagnosis, SPECT image

20 diagnosis, PET image diagnosis, MRI image diagnosis or

radiotherapy.
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positive effects such as air, sunlight and foods, and
factors with negative effects such as invasion of
m croor gani snms, hazardous cheni cal substances, heat
and radiation. Against the factors with such negative
10 effects, the individuals brings various protectifN@une 2006
systens into action to keep their lives. This
sel f-protecting systemis defined biologically as
I ity gnd a biological reaction in relation to
the immunity is referred to as i mMmune 15 reaction. As
the fact or_s b@lﬂ%a{}% O_L c?’l%l{i%ﬁr}a&qsaref‘?iwﬁggr@lngluenced
m cr oorgani sns such as bacteria an nycopl asmé,
Vi I 1SL%heN ¢ QA S t0lndy) SSUG & M 9. 1 DAZALA9NS ting
chem cal conpounds, heat of high tenperature,
exceysiceasCod! ang indUcliRRTa I adick 119k W fr Hugd Sper gy,
20 and electric or physical injury of tissue are
knoenyvirdtheenmun@heeac tinl udeGl W MG idifp BaBtd Oors with
reaction is a biological reaction in response to the
recpgnriitiva effetsel Klchr asnatirselsfunifiafhtt hthd foods, and

i ndi vidual, which is an action of the protection
sysfefipasavbrbadegehswesaflic2fsasucivers irideaioyt est
activation and mgration, elimnation of all of the
f ackbfE0ekeapt snge| hazarfpppaphanion lr sakistemdes,a heat and
phenonenon appeared as a part of results of the

| MEHE? ehRR 1 onRI3LRAT akPPeABGEPTS Fikd 2006 Begsftive

Xt rapeous substances.infjltrated into an individual,
@eﬁ%ﬁ???%%’d?h?n éﬁﬁl?Fg ﬁegﬁﬁagsr¥§F6P&§Y@ﬁ°&ﬁ0tlng

i nj | S ukocyt es, are jncluded _as one of
ilﬂﬁgéﬁkéé %ﬁ%%d%%?%o?né?h%e?ﬂn%ﬂ%lFez&FFEns. Ti ssues
produce vari@usg i At i S ' he cies
of infiltrating F%%t% {2%32%%H%0%?$g%%i§§ F%ggpegnd
dwﬁﬂdﬂﬁbiéﬁﬂiﬁﬂé%)fﬁﬂﬁhi@@,t@@dsgr£§8fogicggl%ea fion in
menbr ane, various receptors which may resSpond by i

bi ndilng ot reditateOrSuwandi ©f et FOFSEHLESt XAt i RGLHB

15 reaction. As the factors bringing on such reactions,

for example, microorganisms such as bacteria and
mycoplasma, viruses, heterografts of tissue or organ,
hazardous chemical compounds, heat of high temperature,

excessive cooling, nuclear radiation with high energy,

20 and electric or physical injury of tissue are known.

25

The immune reaction including inflammation reaction is
a biological reaction in response to the recognition of
“self” or “not self” for the individual, which is an
action of the protection system in a broad sense such
as fever, leukocytes activation and migration,
elimination of all of the factors except “self”,
Inflammation reaction is a phenomenon appeared as a

part of results of the immune reactions such as removal



1

the body fluid including blood. The receptor activates
| eukocytes by binding to the correspondi ng nedi at or,
and different types of receptors are expressed
specifically depending on the species of |eukocyte. 15
Therefore, the species of |eukocytes which infiltral $une 2006
into the tissue is governed by_the existing nediator.
Generally, in a local immne r%sponse such as

i nfl j fte ' sonet hi ng, st.i nul us of
tissﬁgn%%%g$???%%,é%@%ﬁ%#ﬁgsréﬁg%ihﬁgFSdiﬁﬂﬁﬁi?? such
20 asn &OFPUGAIENt SorhGKE: PLAC ftfnggggﬁetggg stiml us
for several hours. After that, nediators I''ké the

dec argmasech €| Sfrend 5, A0/ 0f s Syd Oki nes are rel eased
fromthe denolished tissue into body fluid such as

bl ood, and.graﬁéﬂkﬁbﬂﬁé%rEﬂé”ﬁhé&MﬂR9§Qgsoén@err9ﬂ$h£§ant
25 are activated thereby through the receptor, so at
the faeukocyitre dhf i intntiatd afedditioide 75588 d akeSduce
pl ace according to a density gradient of the
medivatrdrousl medsiadio reasé i dthesperdi At athd sspenesal by
referred to as a 2 June 2006 4 chenotactic factor.
Nor ARIFHyE rigffiinior Agtikoe yofe st isssueortiyragr attd aoye’s and
reaches to a peak at over ten hours after initia

st i AHFGS 108y send adiset havieen oby thes cuopfisare o fraiail iy
conposed _of nonogytes increases 5 gradually to renove
t he 8QE§EH§UbgﬁéﬁeésoFeFﬁ€t§FﬁwHP&§h mayc gldsatsarchtbion

i th, granul ocyt es. C%tokin and the |ike are released
¢1on1ac Pgaggdmaaéﬁﬁ Bﬁy?gg ShBCINBOLEFNAGSs S4d skding in

as L Rj U .10 ssu and hereby, infiltration of
oo by sty RSP A RS el 9PHa oFnY cerrb g At Lvates
B-c ' n bclent | rform.i ne ,

react! ons. Such be’ o OUE: T onBF CanCrBedy t6p mediator,

r epaid i @O tdee denphpsbeds t L SSUSr 0Pk ﬁgsggg@&gggehhe
nnanced.

reaction for imrune response, 1s e

| nfdpdaaticn by de@@ﬁ&iﬂ§e§nr@@§h§§e_96? 42 PeAkoLDte.

dozens of hours after the initial stinulus.

15 Therefore, the species of leukocytes which infiltrate

20

25

into the tissue is governed by the existing mediator.
Generally, in a local immune response such as
inflammation, after getting something stimulus of
tissue demolition, proteins relating to immunity such
as complements take place to remove the stimulus for
several hours. After that, mediators like the
decomposed complements and/or cytokines are released
from the demolished tissue into body fluid such as
blocd, and granulocytes mainly composed of neutrophils
are activated thereby through the receptor,'so that the
leukocyte infiltration into the tissue takes place
according to a density gradient of the mediator. In

such case, the mediator is generally referred to as a




The i mune reaction is a quite inportant action for

mai ntai ning the biosis of an individual. However,

since the regulation of the reaction in an individua

is inmperfect with respect to the purpose of 20

maintaining its biosis, the reaction nmay someti e 2 June 2006
cause crucial negative effects. Typical phenonena of

such negative effects are devé opnent of disorders

referred .tao.as autoi mmune di seases., As a group of _
Lhi s CRERGTEFE g SBFaSs, PSETBlapt nligRiaion of tissue

d iti id 5 thritis, Behcet'
dor Bl By TRRUBLOL 20 Srt i) sy BEACELLS <o hous
col 'éfﬁel‘rCFLHtﬂE'i 1d5§%§&us.°h&ﬁ@o‘3 4h i?_ltt%glag;g‘z)&ag?y

ot her col | agen di seases are now.
!nf|ﬁ$@?&bﬂ§§e§aﬂé§ﬂiyfeﬁgéoggﬁeo%o%%n%cy%égnql%ré@ées
i nvasi on of éxtraneous subStance Such ‘as” 1 nféction,

05 byridssueydegolihb9l 8HEN 88 sRULALLREHEY oft R®e stimulus
causes of the inflammtion may be identified.

Howeitercol nabdies €a5€ @itﬁU@QhHHMB@y€E§$aS@2tokﬁ%&eah% the
5 no specific cause factor, or the factor has not been

| dentike etlre Thelbeadd@ Aubmi ADUDCadb8egds8niSodPtes and
intractabl e di sease with unknown cause. However, it is

wel Imagswhades dhevehenpsrefioom comonéy obseu¥edahd

this group of disorders is disease-specific 10

i nf i9hezEon it iHerat syueo byt i sskocyy ebymphocytes
articular, by |ynphocytes, nonocytes and macrophages.

Phusenst shacbitme i keaed Brrrkhs omichtear of ficiently

| ammmat i on_and infection, |ynphocytes and  nonocytes

i nf
ol 2 ST SAFINPes REG RTINS TURT RS HoF FGHinEon 155

' th h_| euk te infiltratiqn. Therefore,
earot Bl e e AL SR (APt TR f e gy O
I .ophi | s, d ,
o ReERLEES ngTRAAC LGS A0 DR LBINS wdllionse, 1s

| Mpehhanteko p@h&@&%&%%i%kf%¥iﬂgﬁﬂﬁﬁﬁy¥éstﬂéﬁ%ﬂ%ﬁ“to a
20 which may keep patients away om I"nappropri ate
15 peak in dozens of hours after the initial stimulus.

The immune reaction is a quite important
action for maintaining the biosis of an individual.
However, since the regulation of the reaction in an
individual is imperfect with respect to the purpose of

20 maintaining its biosis, the reaction may sometime cause
crucial negative effects. Typical phenomena of such
negative effects are development of disorders referred
to as autoimmune diseases. As a group of this kind of
disorders, for example, atopic dermatitis, rheumatoid

25 arthritis, Behcet’s syndrome, systemic lupus

erythematosus, ulcerative colitis, Crohn’s disease,

chronic thyroiditis and other collagen diseases are

known. In the case of inflammations caused, for
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1

medi cation and relieve nental distress and expense for

the treatnent, and may contri bute to reduce the cost

of health insurance. Thus, since the diagnostic

imaging is a 25 useful tool for searching and

detecting leukocyte infiltration and determ nati ony yune 2006
its precise level, various radioactive agents and its
appl i cati on have been investi@ated in the field of

nucl ear di cine.. 2 June 2006 Gllium67 (67Ga)
citr3§§m§z§ 4 Nglﬁgéﬁ18§e8fa§xéﬁ®ﬂﬁﬂﬂsf&ﬂbStance such as
SC|n£ ? ghx inflammation (see, for exanple,

Ebri gh “et OF| OY hLERUS| AemoNgdiom gpuch zeelrEn injury,

198 t h 5 f ty f
fnfe%%lon Si e o? ?ﬁ?|éﬁgigw8ﬁ ipggmaVﬁ%ggéﬁ%%gﬁylﬁgé
rad'ﬁ@*@@eﬁnefﬂytﬁé gaua,, agugo}mngglH}ﬁgageéoo&here is

i nsufficient and not suitable

ROLT 4PhE £ri BRGS0 Fa COBTINOADNE ¢ATRLY. gg;}lggr been

it requires waiting tine or’a

i nj eictdron ofed he moent 4% C@&‘P&P&uﬁuhé‘aﬁw@a hSn
next place, as a net hod f or I magl ng & T nr

Si t ertyrauiciiedlay dieghLdenayi dreuleoeyden LaR éed M4 i
I ndi um 111 (herei nafter designated ‘as |I I n- Ieuﬁ%gifé it is

was wgsdd Kseey thert eotanmpiesndiedreds, cdivhord by eéb@érvec] in
Nucl . Med., 33, 65-67 (1992)). Thakur et 7al. have

r ep@uhtléd g@wuion Off oo drateels ng ofi seide-ophddsriai th
radi oacti ve nuclides, and anal yzed wi dely and
8|séB§ééGr§ﬁlPPsoét¢hﬁt¢lﬁﬁmakmweﬂeuﬂoqyﬂﬁﬂn Nucl .

io 17 (1984) In this nmethod, neutrophils
20 BFrEﬁCP &Fvi Baryie @CW5@éhe@qm¢QMﬁanandImacrophages
I ndi um 111 (Egrelnafter desi gnated as |n- |L¥£ and
the | abel ed HPr ophi PETREFEUGSe disGases dind shronic

L1k £e LU o3 nfl 20, U sbeled neut OBl were

aCHﬁ@n@@§§§soﬁl§9 8El%895¥599a' central role in the immune

5 reaction through leukocyte infiltration. Therefore,
search or detection of leukocyte infiltration by
lymphocytes, monocytes and neutrophils, and
determination of their precise levels are quite

important to perform an effective medical treatment,

20 which may keep patients away from inappropriate

25

medication and relieve mental distress and expense for
the treatment, and may contribute to reduce the cost of
health insurance.

Thus, since the diagnostic imaging is a
useful tool for searching and detecting leukocyte
infiltration and determination its precise level,
various radicactive agents and its application have

been investigated in the field of nuclear medicine.



However, when illln-|eukocyte is utilized,

preparation of a radioactive |abel ed conpound requires

steps of aseptic w thdrawal of autol ogous bl ood, 2

June 2006 7 aseptic isolation of |eukocytes fromthe

bl ood, aseptic [|abeling of |eukocytes, and back 2 June 2006
injection of |eukocytes |abeled with radioactive

nuclide to the patient, and t&kes a considerable tinme

for nore than hour A¢§o it is considered that
12 to 48 hour sg%fl &é‘rl &}tf 19018 Bk iaijedtgm used

of t be eukoc s IS guired_to obtain an
optf%%léplc%%ﬁ?a#orlﬁ% B l%ﬁ?P OfrAHFEQEF?§FP§ gpee, for

ﬁg?é%%%PuseJéiégglngg#L; %% ?35?%% ES ﬁgg Hsas f g2

| eukogy -11 I e Sg of its

hlgh radloac |véieneré§&§ §€P th g%@é coﬁdl?lon

@ adHeQGYiQS HRI A Y GPARAsEsh of; ¢ e(y]]_‘. r?r’??i% 1or1 site.

| eukocytes survive the Iabellng, ynp ocy es ané

t he T keiaditd opyt ﬂH€ﬁ¥Hdﬂéﬂﬂbﬁﬁéﬁgr e SR from *Ga
(Chianelli, M et al., Nucl. Mud. 8,

(199E)ﬁnsﬁméneh@me,adﬁ|ﬁbuhgdlgaﬂﬁetﬂbfngbgégnlng a good
dynam c states of |ynphocytes and nonocytes using In-

111phabebedphéuk dmpiges byFur tdemmor ejanfizoradrtera. Further,

vi ewpoi nt of the safe radi ati on dosage, an 20
adnitfi SEHHErSA Haamtingy tdfer fdiroabidut tA2 iuzsrifmsh
many cases resulting in deterioration of pictoria
1brm§83EGBFPPyOfLet}ﬁoéﬁ?§§ &b & Lgiteh imeghimet.i um 99m
(Tc- 99n) devel oped in the_next place are able to cut
down 25 the wai Fﬁgn??ﬁepﬁéFevwéﬁlﬁgmﬁﬁb@ﬁ Hed BEmying
1l n-1 ytes, and abl.e to monitor

S;ggﬁggls a?%%ogfsf QngeﬁﬁdeGﬁﬁéﬁﬁesle&ﬁﬁcyte
fUri%él@@'ﬁhtlﬁa%xggg‘ﬂxgéfgfr £ONRLELLAPLY LBIGRLy 4o

quantity of

11
I1n- leukocyte) was used (see, for example, Peters, AM.

15 et al., J. Nucl. Med., 33, 65-67 {19%2}). Thakur et
al. have reported on in vitro labeling of neutrophils
with radioactive nuclides, and analyzed widely and
discussed on its utility (Thakur et al., Sem. Nucl.
Med., 14, 10-17 (1984)). 1In this method, neutrophils
of an individual were labeled in vitro with Indium-111
(hereinafter designated as In-111), and the labeled
neutrophils were used for in vitro kinetic studies.
Also, the labeled neutrophils were able to be used for
imaging inflammatory focus in an acute phase of an
individual.

However, when %!

In-leukocyte is utilized,
preparation of a radiocactive labeled compound requires

- steps of aseptic withdrawal of autologous blood,




radi oactivity conpared to In-111 (see, for exanple,

Vorne, M et al., J. Nucl. Med., 30, 1332-1336

(1989)). However, since the |abeling stability of

Tc-99mis not good enough, accunulation in a

non-target netabolic 5 organ becones a problem 2 June 2006
accordingly. In the problens aof |ong preparation tine

and handl i ng of bl ood sanpl e, this nethod is simlar

(2, DR Yl Sbons S5 (DB Lico M flen. accpnsc
d I I | ycl |
developi g Labe 30, mnoganal, and, 10l oreley oo

pr OD%hXoEQtQ‘é”EEb'e%‘éio%ﬂt% daar@eotg\daq}q,%w&y &P rto the

neutrophi | 5, granul ocytes an ‘been

carrpgdiedt, EAH exaepl g 1d%%égaéfﬁyié“{fﬁg'fégsqore than 2

granul ocyt e nonocl onal anti body (refer for exa

LEndhoBrset Aalso,JitNugl coMrd derdl t%%%‘ﬁﬁstkl%%oﬁburs of

and 111l n-1abel ed non-specific human i mmnogl obulin
(11llvaitbh& psetodf 6romxbaplke infaMiriagl iox, tGM 1ethedled
J. Vasc. Surg., 10, 20-28 (1989)) have been studied
f or Reuletetesohsofeqgni kadmiabi obtaiihe atavpedmay pictorial
i nfection. However, 111TH H G has sim | ar drawback
wi t hifregpectFebthehe wailipagtpeiitgdodt 224 twoC48paoutsl0’
from adn1n|strat|on for obtaining optimal pictorial
i mgeelih abidievpcytes nwhi G has besmaddishgededoroimaging
ﬁi accumul ate in the |nflannat|on site and enabl es to

pi THRHS st 3oy yrfekakprEocRESFnwhr &p—alLl, 1

wever Int

regaﬂ@i?%§$g’?3§%%w9 6€$hé§$§8%%d%ﬂ@cﬁégﬁaﬁPﬁﬁgﬁf oUnder

;gguﬁﬁgatlon g$Qﬁq%g6%§T3?ra? log%??ann%f?%ﬁ gppRosed of
Pr 0GRAAS dph I BN G i Ly LCEREPTyONchDe) LI RGE, Ohut

| eukocytes which infi i nto th
si t &y hd athellikd die out immediately after
15 1labeling (Chianelli, M. et al., Nucl. Med. Comm., 18,
437-455 (1997)). Therefore, it is difficult to monitor
dynamic states of lymphocytes and monocytes using In-
111 labeled leukocytes. Furthermore, from the
viewpoint of the safe radiation dosage, an
20 administration guantity of radiocactivity is limited, in
many cases resulting in deterioration of pictorial
image quality.
Leukocytes labeled with technetium-99m (Tc-~
99m) developed in the next place are able to cut down
25 the waiting time for imaging which had been a problem
with In-leukocytes, and able to monitor dynamic

states of lymphocytes and monocytes, and further able

to administer a considerably larger guantity of



5 Nucl. Med., 31, 1199-1205 (1990)), and the other is

that, besides the | eukocyte infiltration, |oca

di apedesis of "In-H G from bl ood vessel occurred by
enhanced perneability through bl ood vessel, which is
observed simlarly for proteins |ike album n (MrrelJune 2006
10 E. et al., J. Nucl. Med., 30, 1538-1545 (1989)).

Until now, studies on the bionbl ecul es having binding

property tq |eukocytes using other proteins_have been
e pOH Pt e Aot s k0 ehnal 1 T héweer opert edaBRLs,
15 Lahel ed,jnterleukin 1 of infla tory cytokine with
radﬁ%ﬁ%??ngiégiﬁg“Cvgh &@¥:ka 1. c30et 13271336 (1989)).

Eur%%%%@erd'sE%%%‘t%%dlhhf%gJ%%%$_ %ﬁ “%%ﬁ%P)Tgi99m is not

. [
Si gnore et ‘al ave repdrte

| nlmERLacy ol seasenising Jiate ed Jnterl edld n.2 af 20,

i nf I"'ammat ory “cyt oki ne ‘Wit h radi oactive

€SI gRrek8. behomel al . - 13, 713-722
(1992?5- ng?mRV.errgygghbfggﬁéﬁﬁﬂQQYbn3¥hg%e problems

chepitcabhy prdpaedtiph! aRmRt eR W¥sinkd i aPpele
interleuk?np8 gf inflannatori cytoﬁinéjﬁfth blood sample,

radtbast ngehodbikodinelakayo Riosel o 1 iNuGleuy iR tes
Comm , 18, 367-378 (1997)). These radi ol abel ed
conpCuhase have Msuetesst ul Nycdepietied comages 18f, agmt-a 55
i nflammati on such 2 June 2006 10 as infection, or
chr 6h?271 hi | ammati on such as aut oi nmune di seases.
However, fromthe viewpoint that these proteins

1@ ncl udi ng antThoal eaf hdseel apgpgmbhbelikdr mbnweilghtd, and

th%ﬁ%%gﬁfdeSis of these proteins with bl ood . _
co WA I ERE Fadheactivaf haehadesnhaving
SN SONERESS vaseu f peTREBLIL U (ERLLL, 1
E{)?@glu e#rtev\sgicL’rﬁ%l{‘érfoip%i(1139,94323mwc|>§§1l:]c|asesar\{wat@hg like have
been carried out. For example, *™Tc-labeled anti-

15 granulocyte monoclonal antibody (refer for example,
Lind, P. et al., J. Nucl. Med., 31, 417-473 ({(1990)) and
Mlin-labeled non-specific human immunoglobulin (!'!'In-
HIG, see, for example, LaMuraglia, GM. et al., J. Vasc.
Surg., 10, 20-28 (1989)) have been studied for

20 detection of inflammation site caused by infection.

However, %%

In-HIG has similar drawback with respect to
the waiting period of 24 to 48 hours from
administration for obtaining optimal pictorial image.
In addition, 'In-HIG has been considered to
25 accumulate in the inflammation site and enables to
depict the site (see, for example, Rubin, R. et al., J.

Nucl. Med., 29, 651-656 (1988)), however in this

regard, there are two hypothesis on the mechanism of
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10 of around 2000 do not remain at the sane site of

di apedesis for long tine even if these are | eaked out,

but proteins Iike album n (nolecul ar wei ght: about

64000) tend to remain at the sane site conpared to
conpounds with | ow nol ecul ar wei ghts because of thej §une 2006
15 large nol ecul ar sizes. Threfore, it is difficult to
judge whet her the accunul ation®is inflammation

specj £ ot (Morrel, E. . et al., J. Nucl. Md.

30, %1%%@‘3‘1%%{10?19%33 14571 15 ah2 BadFFymEy AL hes| p4blEIn-
mol gcH € 20-preferable to be used routinely as a
radioac?ﬁbgﬁﬁ% |0Hﬁg %Eﬁﬁﬂ.S%%%t?ﬂ%%e?ﬂﬁepgdbﬁﬁghng to Fc-
radiractineg el e considered suitable as.a_,
synthetﬁ% conpouﬁgﬁkﬁﬁéﬁﬁmﬁﬁkﬁéﬁ%ﬁ%ﬁtﬁﬁi@%%?hmh?ghltrate
can ibitkRd + heeli@Gt1i V@l M ; leukocyt es i he, whol e_pl oo

and can be 25 inf%cteé' |reg§$yyg%§%#%ééﬁ§%ts?t aP" 9'
énabluicng ted.nage,t he ogseaty of se ofyi ction .

and i nflammation by deternini%gsfﬁg'siténgL§ e 1S

| eukbeyt ebeadeuBulaki 0Bu kbR tRX WY 18t MWI&I, ety a1
have reported on 2 June 2006 11 the cumul ative

chaflaeperesibcefof ' Ta-A96r kabel &d ocRERdsdR ICURAUNGS by
derived froma carboxyl term nal sequence of platelet
f ackBRaBCcePrraympabi hjtbi hdrngghpbapekt Wels@el, which is
mul ti-sul fated gl ycans such as heparin 5 (Myer, BR
et %???rﬁ¢dh®ém%l%éBY,f@ﬂ,pﬁ@@e@ﬂ@ (1986l bunihi YMorrel,
0 oundméfF-4 pepti de-heparin) is a conplex of
%eg?1d%t r 25 i Fb- Med- r e3P dudB38omB4PNi(A§8TEI99M
chel at ed aniqP gﬁid sequence, (ol ecu] ar wei ght: about
2600) and hepdtiHt (1T ectfd?isei ght thapbienedegulesibaving

25 . ctina a single nolecule with nol ecul ar
m%%ﬁ%% %‘gﬁe fovo%d’ tie@%b%ﬁot.e%ﬁb%&m BbliAg progeins

pemgw@gt%%gqungﬁﬂﬂﬂiagent i ndicative of only
accunul ation to the site of |eukocyte infiltration

because of it&r &f8e IMULCUl@Ef, ot a1. have reported on

15 labeled interleukin 1 of inflammatory cytokine with

radiocactive iodine (van der Laken, CJ. et al., European
J. Nucl. Med., 22, 1249-125% {1995)).
Signore et al. have reported on the chrenic

inflammatory disease using labeled interleukin 2 of

20 inflammatory cytokine with radioactive iodine (Signore,

25

A. et al., Nucl. Med. Comm., 13, 713-722 (1992)).

Hay, RV. et al. have reported on the
chemically induced inflammation using labeled
interleukin 8 of inflammatory cytokine with radioactive
iodine (Hay, RV. et al., Nucl. Med. Comm., 18, 367-378
(1897} ).

These radiolabeled compounds have

successfully depicted images of acute inflammation such



15 weight like proteins. Therefore, an agent
consisting of a conpound with | ow nol ecul ar wei ght
showing little non-specific accunul ati on by
permeability which indicates |eukocytes has been
needed. enhanced capillary true infiltrated 1In 2 June 2006
addi tion, use of 20 heparin has sonetine to be limted
because of its phyS|oIog|caI abtivity. Dahlman, T. et
and Ri JD. et have, rted on the risk
of S|adge lé?’? eﬁtjsortff %p@?lfcﬁut%ajtn£§%ﬁ‘7‘ﬂ§?’ﬂaw8ﬁ BF
hepa (fe reduction of bone 25 density and

% Ses.
Iong erm a m ni’s ra 1 on may cause ost eopor03| S

(Dahl man, T. etﬂf?gegﬁ)ﬁr Iﬁr‘] %eﬁl?‘%nfx?%%hat MBese

97, 3, 221-228

CGebu &%Hb|E% E%@H.gﬂ%é %%b ﬁﬁ?les ot e4f§r& Jﬁgféggggr

12 1992)). In addition to ere nay
of iirled%h%fsf eehs briapahleshy R SiHIQical Junct)on, Oélood

heparin including, for exanple, antithronbin activit

|nhlbbmpcﬁeﬁtstmégﬁbgﬂbésbk%bg%%QUGHiQﬂnﬂﬁp@xﬁﬂammatlon
inhibition 5 of platelet aggregation, or careful

treawiénh iwéthr eghbaneddwhesctihe rpaldrefadiasity (Roitt, I. et
henorrhagi c di sease or a potential to becone
henoethagEesentselelmmbnpépqagi séd5e edmd dkfiney, Blackwell
di sease. As stated above, heparin has nany cautious

poi n¥gigpEifig (58941D- AsMDéecuhes péphi desndlaelled weight

th radi oactive nucli
rnyf- %?%P%n@x@o@e@%ymbhéﬁwanaﬁyl theMsRpe site of

contajnin t Ldes. have been reported in the pri
art ‘? ‘g?g%ﬁ) %%vjeo?%pﬁ’f‘%de‘éﬁntﬁg thsse azel |lﬁgkeﬂ50ut

%nggggg fﬂgo latﬁbgﬁ Ei%$%§?&&F% &elght ab%ht

64000) tend to remain at the same site compared to
compounds with low molecular weights because of their

15 large molecular sizes. Threfore, it is difficult to
judge whether the accumulation is inflammation specific
or not (Morrel, E. et al., J. Nucl. Med., 30, 1538-1545
(1989)).

{-; Small and easily synthesizable molecules are

20 preferable to be used routinely as a radioactive
medicinal agent. Peptides labeled with radiocactive
nuclides are considered suitable as a synthetic
compound with low molecular weight, which can bind
selectively to leukocytes in the whole blood and can be

25 injected directly into patients, enabling to image the
seat of disease of infection and inflammation by
determining the site of leukocytes accumulation.

For example, Moyer et al. have reported on




Jiang et al. have reported on in vivo accunul ation of
1251 -1 abel ed chenotactic fornylated peptide (fM.F) in
inflammation site (see, for exanple, 20 Jiang, M. et

al ., Nuklearnedizin, 21, 110-113 (1982)). Fishernan

et al. have disclosed 111In labeling of chenotacti¢ June 2006
fornylated peptide (fM.F) |in t hrough DTPA (see JP
2931097). Verbeke et al. have ported on Tc-99m 25

| abethBgcahutherpbachihe 1EoL 'sg}iggye%ptfc%g&{-%@eel%r

I i nked t hrough mer captoacetyl - cyl-glyci'ne (see,

exanpéptiyer bekgouldseledl veaNechpal Madigl j
Bi ol ogy, 27, 769-779 (2000)). 2 June 5608 11 - gaeuré“olé‘al
et aseghaneer epoplede 8t TEa99RY! abebing) o, ;¢hemtacty;
fornyl ated peptide (TMLF) Iinked through = 19 Hing

di arpnopke 1ty ot o conpolrs [ fef €8, gBakdas. sukn Bs @kpdlrin

Bi oconjugate Chem stry, 9, 208-217 5 (1998)).

Addi tHeireatd yBRt het ealar @ Jepouts. onedse 8, t BR3-679 (1996) ) .
chemptactic fornyl ated peptides (fMF) |abeled with

r adi‘OHet | &I deRFfhrpdpt ide tloepabeh) ngsod complex of
Ieuko%¥tes wi th radioactive nuclides through photo 10

af f BRRY Ihetiddt {3 edinoraeicinmg o dusP do886i878y. Tc-99m
Also,h th%re are reports on chenotactic fornylated
pepti @ EMBEL Capatice SEAWEIGR) (Nbke@ilapivaight : about

di N lid , f pl e, USP
Rl By (BB e MR o pAtalet (TORE) to
[ id [ to | k t th h,
105, 2500 G LB Rl & HS NS b Al Fhy e kaeular
' | J. . t al., Sci , 205,
a1 neeghtobr BRBL:L 0BE8! el 20Bodtl ohonytos
expressing regeptein20oGRR @?e4n%#FE9@%”d§ﬂﬂ$ be an agent

nmonocytes (Lewis, SL. et al., | anmat i on, 4,
363iB8d5cgt988) £ only accumulation to the site of
leukocyte infiltration because of its large molecular
15 weight like proteins. Therefore, an agent consisting
of a compound with low molecular weight showing little
non-specific accumulation by enhanced capillary
permeability which indicates true infiltrated
leukocytes has been needed. 1In addition, use of
20 heparin has sometime to be limited because of its
physiological activity.

Dahlman, T. et al. and Ringe, JD. et al. have
reported on the risk of side effects of heparin that
administration of heparin may induce reduction of bone

25 density and long-term administration may cause
osteoporosis (Dahlman, T. et al., Br. J. Obsted
Gynaecol., Mar, 97, 3, 221-228 {1990); Ringe, JD. et

al., Geburtshilfe Frauenheilkd., 52, 7, 426-429



Nor mal conposition of | eukocytes present in human

bl ood is conposed of about 50 % of neutrophils and 10

% of nonocytes. It has been reported that nost 25 of

| eukocytes bound with some anal ogues of known

chenotactic fornyl ated peptides are neutrophils 2 June 2006

because the popul ation of nonocytes in blood is only

one fifth or |ess of neutrophﬂ?s, and the bindi ng of

t he irdes 2 Ju Q0614 tq |lynphocytes and :

rmnog()ej'?tgszqras[ noItll %%r%lgcgm(rileﬁ%e@%l,g’K.t%%{e efpa.‘%”nkf\ﬁc?.rls}‘ of

Med. Bi@l o 769- 77 Also.. accupul ation o

for rr; Inglit(:é e fg%gjttisdg%olzlaqgg{ é%ogx%}h}s@foa%’ll %aglcctﬁy%c%ﬁ%ﬁli ‘a%

i s obgerved i t: 5 4 Iéygﬁgi n : . .

infect?ous dﬁgggggg%gf ggg{erla fﬁgmﬁtﬁ Egﬁ§¥%%%?l%6thlty’

i nfiihhabi®AochSee, tBalkine i o\ b1t

34, 2176-2181 (1993)), bu 1Rg i% i‘ﬁﬂor?élc%éjﬁgr%%%%lblmn

aécuntl plheslet saydepapticde e he Ldisease Mdirgnosed

as chronic inflammtion. Further, in clinica

di agnegii$redi skaneshehpuitigna heed hefnorage il ARSI S or a

i ncl udi ng nucl ear nedicine testing or MRl (magnetic

r esopabertiabgtaghecomst hagoarbagist by yeeedren liver disease

di seases having difficulty in identifying a |esion by

pri ndty Widgpvsisssash - asAenstbteidt rbovest hrgaarint es many

cases of diseases in chronic state. In such case,

medi CHIt 1Rt PR SS f 5PTi ARFDEERAG | NMune reaction and

%ﬁukocyte infb%tration b adm ni stration of steroid )
ug and | eukdcSte’d PERGEI RgPtifest heReladvith radioactive

f J ied. Therefore, 0 i th

| ow W 9T et A B urete Epeferdtafpayt lawwr) -
hangad, vasaH! | Lity.and_whi bles tg .

S oa e e s SR an i e A £ e T PR Pl B o

to gperforminmge diagnosis of the diseases
acconpani ed by an inflammuation of inmune reaction

including chraniyc &5 4nf iarat & Pasq beencpeeded. 15pe11ing
15 of chemotactic formylated peptide (fMLF) (Day, AR. et
al., FEBS Lett., 77, 291-294 (1977)).

Jiang et al. have reported on in vivo
accumulation of ***I-labeled chemotactic formylated
peptide (fMLF) in inflammation site (see, for example,

20 Jiang, MS5. et al., Nuklearmedizin, 21, 110-113 (1982}).

Fisherman et al. have disclosed '**In labeling
of chemotactic formylated peptide (fMLF) linked through
DTPA (see JP 2931G97).

Verbeke et al. have reported on Tc-99m

25 labeling of chemotactic formylated peptide {(fMLF)
linked through mercaptoacetyl-glycyl-glycine (see, for
example, Verbeke, K. et al., Nuclear Medicine &

Biology, 27, 769-779 (2000)).



The nethod for |abeling peptides and pol ypeptides

wWth Tc-99mis well known art (see, for exanple,

JP- A-8-231587). 2 June 2006 15 Summary of the

I nvention In consideration of the circunstances of

prior art, an object of the present invention is to2 June 2006
provi de a conpound havi ng bi nding properties specific

5 to | eukocytes, i.e., neutrophfls, nonocytes and

l1.€e
I hocyt b Y [ d.i it d bl e t
e "1 abel od i PRLEDERA ORI PE R SH (R aEORET
t h'a & £ ft o
comonnd a0 SEoPBseraP TR Teh Wl Boiaie el

whi chihgediSehdby 9Fd§gﬁgﬁpBQ%Q§oqi%%@@ﬁﬁﬁT ﬁ%%éé?%y%aidoo,

15 diagnosis, MR image diagnosis, I"oac _
treakment e@ngllsp BPoc¥Wh§(BhRel FREKAY t,P%r,f gD 1
ion

a site wwth vigorous |eukocyte infiltr
azcofp@adé ed. by an inmmune reaction in an individual.
Nanmely, the present invention relates to a conmpound

bi nding to | oAmdicyi@sal bpy esratedaby tBporkal LAWRE of the
formula (1): Z-Y-Leu-Phe-(X)"-Lys (NH2)I-e(-R-(T)1-U)
(1) shesrdiantia fdmenfbrted apéd)iddsr epresentiabaled with
protecting group for an am no group; Y represents Met
or NAE1qactiye xuslidespfes et svit spatabetdngi sfi ng
of ane or nore of am no acids and/or synthetic
or gam EoEdFSudsh Fffiragidiiesumkidesrtioroigh photo-
NH2)m. NH2 represents an amide group as a protecting
lgro&E¥F8ﬁt§ 5§FE | (G&Sup §9F Q4ﬂﬁp%ﬁ5iq$%ngo?8ﬁy§?9J-
and m represe 1 Q inE(-R25 (T)1-U, R
represents Se?&%P’T%%qﬁ%uﬁﬁﬁg%ﬁ?%ﬁF%a%ﬁﬁ?ﬁﬁ@P%%ﬁﬁ%c
2006418198 0HPah + LYSs <t hr, an_am.de bond,. T
represeﬁts s p@E Wes Qf%i%q Capable ofnkélng labeled
with radicactive nuclides (see, for example, USP
5,792,444) .

15 Chemotactic formylated peptide (fMLF) 1is
considered to bind to leukocytes through formylated
peptide receptor (hereinafter designated as receptor
FPR) (Niedel, J. E. et al., Science, 205, 4413, 1412-
1414 (1979)), and the leukocytes expressing receptor

20 FPR are neutrophils and monocytes (Lewis, SL. et al.,

Inflammation, 4, 363-375 (1983)).

Normal composition of leukocytes present in
human blood is composed of about 50 % of neutrophils
and 10 % of monocytes. It has been reported that most

25 of leukocytes bound with some analogues of known
chemotactic formylated peptides are neutrophils because
the population of monocytes in blood 1is only one fifth

or less of neutrophils, and the binding of the peptides




spacer consisting of one or nore of am no acids and/or
synthetic organi c conpounds, 1 represents 1 or 0, and

U represents a group which can be |abeled with a

metal; 5 with the proviso that said X and T may be the

same or different fromeach other). Furthernore, theJune 2006
present invention relates to a nedicinal conposition
cont ai ni ng the conpound bi ndi ng? to | eukocyt es

b f 10 | abel ed
L5 SIS B SEIONG (B 40 SRR Fernere,
t al th t f
he- Baniigs g T @ﬂ%&BédoafﬂpL Lhr@maffo%rém k&
Tc-99m pepti depd 15 5 mu%?strl%% & I—%PL%yclhro tflde

of Tc-99m pepti de’s6. Fl ows ‘a

Tc- 99anpepti dechi B LhaibARR 4sho .
i mage of Tc- 99m pept | de %%?r%tv n%%qld(?el gb%%#eqahln acute

| Bf ethFoHmmdt seaseuchebt sh@echks oudn ditRoe & *H%s*”b%cterla
after the admnistration; right side is an image 2

hourslahteeuthephﬂmsnnﬁfﬁatraﬂloﬁlgseé SRAws 3 kﬁpg%t al.
of Tc-99m peptide 4 in a nodel rabbit ‘With infectious
di sedsellucef tMedlde B4, 2578n21800€189B9Y1 S baft @herRe is no
adm nistration; right side is an inmge 22 hours after
t he ERIPR 1 s a@h%naC@ngul@tshomsfaaamdagepoﬁde to the
Tc 99m peptide 6 in 2 June 2006 17 a nodel rabbit

FH7ART | BLARIH 32 57S ¢leFeni¢ denf sammatimmge 2

qurs after tg; qg%nlstratlon right side is an

i'mage 22 hour WY f¢h%ﬂaa%%%&%@%a@+@%nosﬁg, diskewss
an i rgt%qql f 'Ir'lceeq9mpept| de a podel rabbit with
i nf ec s Aiseaset 9% q%OS%% inehedingonpglear

af t gfedife AIPIUSLAYOp | gl SIAS L8 A0 0898, 254 1)
testing are mostly used in diseases having difficulty
in identifying a lesion by primary diagnosis such as in

15 wvitro testing or the cases of diseases in chronic
state. In such case, medical treatments for inhibiting
immune reaction and leukocyte infiltration by
administration of sterocid drug and leukocyteé reducing

g 3 treatment have freguently been applied. Therefore, an

20 agent with low molecular weight which is unsusceptible
to enhanced vascular permeability and which enables to
visualize immune reaction and leukocyte infiltration to
perform image diagnosis of the diseases accompanied by
an inflammation of immune reaction including chronic |

25 inflammation has been needed.

The method for labeling peptides and
polypeptides with Tc-99m is well known art (see, for

example, JP-A-8-231587).




Fig. 8 shows an inmage of Tc-99m peptide 9 in a nodel
rabbit with infectious disease. Left side is 10 an

i mage 2 hours after the admnistration; right side is

an image 5 hours after the admnistration. Fig. 9

shows an inmage of Tc-99mpeptide 12 in a nodel rabb june 2006
W th infectious disease. Left side is an imge 2

hours after the adninistrationl¥ight side 15 is an

i mag urs. after_the admnistration. Fig. 10 shows

an i%’a‘é@“ggy RE 9 pEpYTRe’48 in a nodel rabbit with

i nfectious dis e side is.ap imge 2 hours

after the adni ﬁllqgtcroa Sle{céﬁrar'b%? Ogig}éei S ﬁﬁuﬁ“ﬁgﬁﬁcgs of
hour s, aff.er, the ] U Fon, .20 Fig.. 11 shows an,

i malgzJ of Te- ngaggﬁ@f;éézéfi f % ﬁgr%%sé ot abBi T wieR s to

| nf eglricQUSiediaS @8 o] that 8y I s e
after the adm ni st roati on; rllg t si eé%gfﬁggge %pecj‘flc

heur & caflkakothe cadminiest,r afd @o i Ot s 12, SO0 &0 i fgge
of Tc-99m peptide 15 25 in a r%géal Srabbit Wi th

i nf ec¢yimphscgcesasernl gt EiAE ar$ @D 4188 ZhdUKSable to be
after the adm nistration; right side is an imge 5
hour $abffed whehadniraiditatdion nfhtgl K ShQysr aihdiBgec
of Tc-99m peptide 16 2 June 2006 18 in a nodel rabbit
Wi t hMeheéet Rbdsadineddsé nallefcorgiodd t iicst amntAge Ry said
hours after the adm nistration; right side is an
i mgeCBPRBRHsiaf lebelhd asdmichi sisr AthicomctRivg ity rshibent
aﬁ ingﬁe of Tc-99mpeptide 17 5 in a nodel rabbit

t WRhFRCET odEetinsehsE. SEBET dmage ddagnoisisge PET image
hourgi after.t hgﬁﬂ?ﬂm nistration; right side is an
i mage" 27 hoUrY rITREC aGHPANSEASr i 6RIIRRGEIYS SHGREment
an i e.of Tc- eptide 18 in a nmodel rabbit wi.ith |
i nf e%?(?osu(g %?'se@g%gflgf%mggagg 18 P?ggﬁ’rf“ﬁﬁlgénzahé&rj@ with
af t af4 i Qi L ON; ~F i pde_i Lrage, 5
Pour o S ar CHe S o P et BRke EbE°ab o R dRE b g
courssemGhangs @i s 1 RT¥n individual.

15 Namely, the present invention relates to a

compound binding to loeucocytes represented by the

following formula (1):
ZHY-Leu-Phe—(X)n—Lys(NHz)m—E(—R—(T)l—U) (1)

wherein, in the formula (1), Z represents a protecting
group for an amino group:; Y represents Met or Nle; in
20 (X)a, X represents a spacer consisting of one or more of
amino acids and/or synthetic organic compounds, and n
represents 1 or 0; in (NHz)n, NH; represents an amide
group as a protecting group for a carboxyl group in
thea position of Lys, and m represents 1 or 0; in ¢ {(-R-

25 (T):~U), R represents Ser or Thr binding to an & -amino




excretion of Tc-99m peptides in a normal rat. Fig. 17

shows a tinme course change of 15 accumul ati on of

Tc-99m peptides in the small intestine of a nornmal

rat. Fig. 18 shows a distribution of Tc-99m peptide

in the human bl ood. Fig. 19 shows a distribution of 2 June 2006
Tc-99m 20 | abel ed peptide in the bl ood of a nodel rat

with colitis. Fig. 20 shows ah® mage of

Ie DU P 47 SRl BLiSELLAL
i or CERE i T Al St O 7 SDEhone AR hRaeLDr and/ox
Tc- 9%%'tﬁ%ﬁ%|i%d oy mllcd%ggnp%%ﬁla%g%;%ere&?%ﬂ%égs C?' clni*I 5,’. and U

Left Side is an ~inmage

ad”i&bﬁké@th%;arbg%hpﬁh%ﬁé%‘Egﬁiﬁgx¥%§%?e%§wgﬁ%iQaﬂgtal;

120 minutes after 'the adm ni strati on. WS an

| sgeieh TeeIPRvlabel edatl @UKOCY ehd Mt dPASL &L same or
with colitis. Left side is an inmage 30 m'nutes after

the adfiteirshtatiren; ekc@hbthesiyde is an image 120
m nutes after the adm nistration. Fig. 23 shows
i nfl anmat i on/ oFganheambee, ot heTer@Ymritabelwthipent ideSates to
in a nodel rat with colitis. Fig. 24 shows inmges of
pept & deediohnalt opmdboegtaphy cand ail mimgo-t$teaicuinygpofd dinding
rat wwth 10 colitis. Left side is autoradiograph;
cent®? 12ukoentm®- seRrAFAQtey hmt thegr abgivecyittesula (1) in
ﬁﬁtiPOd - right side is innyno-stainin% by
ti 1Tt ERt Y hby2 FrEio2stiNewaetadges of
peptide 14 on .autoraﬂiograﬁhy and i nmuno- st ai ni ng of
a r A WIPNE TS, At eFhesraARITE ADPERAAFEGraph:;
center is imuno-staining by anti-granul ocytes
anti body; right side is immuno-staining by

antiBfﬁHE“ﬂ@§%%fHHﬂ$HxB% the Drawings

Fig. 1 shows a HPLC chromatogram of Tc-99m-
peptide 4,
15 Fig. 2 shows a HPLC chromatogram of Tc-99m-
peptide 6.
Fig. 3 shows a distribution of Tc-99m-peptide
in the rabbit blood.
Fig. 4 shows an image of Tc-99m-peptide 3 in
20 a model rabbit with infectious disease. Left side is
an image 2 hours after the administration:; right side
is an image 22 hours after the administration.
Fig. 5 shows an image of Tc-99m-peptide 4 in
a model rabbit with infectious disease. Left side is
25 an image 2 hours after the administration; right side
is an image 22 hours after the administration.

Fig. 6 shows an image of Tc-99m-peptide 6 in



Fig. 26 shows images of Tc-99m | abel ed | eukocytes on

aut or adi ogr aphy and i mmuno-staining of a 20 rat with
colitis. Left side is autoradiograph; center is

i mruno-stai ning by anti-granul ocytes antibody; right

side is inmuno-staining by anti-nonocytes anti body. 2 june 2006
Fig. 27 shows inflammation/ nor tissue ratios of

aut or adi ography of a rat with colitis using 25

Tc- 99 @he] e [ n = a | eukocytes.. :
Fig. 28 shomsg%ﬁﬁ?%i??%ﬁ ?%%éggggh%egi%ggge‘fo?e%% Side is
bi ndiarg Heiyeen Koeeabi [ 3K ,
“FMLP. 2 J,ungé@ZOOG 20 F‘?LS& 2%%%%@9%%%528& 2ignt side
Tc- 99m laabelredypegs i 6s | Hrde FOded 1@bbEE YLD op

i nfectious disease wi thout inhibition of FM.P. Left

side is an imgea® halsalderindee adm PESH9ALEORide 8 in

right side is an inage 5 5 hours after the

adni Ai rdatli grbbiitg width showscwdvidades@fse. Left side is

Tc-99m | abel ed peptide 6 in a nodel rabbit with

i nf e8Bi 605961 Sedomrswiatiiteimhis tadom rofs tiMPoBest i dheeside

for Carrying out of the Invention 10 Herei nbel ow, node

for tarfli Afag6t Sohovls agitegenthe madevithiont ndttiome

described. Al _am ng acids wused in the present

speci fication Bt8-déndPeYSbpisiiAgoe odr Tiamd$m-peptide 9 in
not ed,

h i on, . and _unl t her wi
Cho o Pig LR R e ba RO s Graeoam R fls side is
' h h he G inal _side. Lnside of th ,
18 9n [ BRaST2IRa0PE SERELTERE' alniRispracdon widus side

t hera , i i d
oum B D s B B PR AT R PR e uence

in the parenthgsi SgisLEXOr£s5SEY- L ch_aghgrnner .as .
the right 20 héﬁ% for the N-tern?%glégigg an P%?ﬁ%&% 12 in

hané erddiher &b i& Lerdh NBhrSédeohd JPKEa8aSY 10%t side is
under st andi ng t he

an image 2 hours after the administration; right side
15> 1is an image 22 hours after the administration.

Fig. 10 shows an image of Tc-99%m-peptide 13
in a model rabbit with infectious disease. Left side
is an image 2 hours after the administration; right

&'} side is an image 5 hours after the administration.

20 Fig. 11 shows an image of Tc—-99m-peptide 14
in a model rabbit with infectious disease. Left side
is an image 2 hours after the administration; right
side is an image 5Ihours after the administration.

Fig. 12 shows an image of Tc-99%m-peptide 15

25 in a model rabbit with infectious disease. Left side
is an image 2 hours after the administration; right

side is an image 5 hours after the administration.

Fig. 13 shows an image of Tc-99%m-peptide 16




s

whol e structure. Further, in the present _
specification, an amno acid with D-configuration is

desi gnated as D-ami no acid. A conpound binding to

| eukocytes of the present invention is represented by

the following formula (1): 2 June 2006 21 2 June 2006
Z-Y-Leu-Phe-(X)-Lys (NH2) me(-R-(T)1-U (1) Nanely,

said fornula (1) conprises a bitRding site Z-Y-

et 5 DA R SRl U S iafie b TR e
bi ndi:ng _r.at.i 0 nocyt es-.and | ymphocytes of the .
whol el%5 Fed % (ej;?loéls Ut Ur etlyei}ac&?#%?%tb%n’ right

| abelegteWiitsh 3 irrr%‘%j Sy &(;g(tﬂr?tﬂar {Tﬁa;%lﬁﬁ?%h% gaﬁdéj'r?i_nr?%q tle:E_‘ é ’g ion.

metal ; and spacers ~ - (X

whi ch bind thegggr qqp%hw%gpgiﬁnﬁéj@ro%l Zﬁi“céé | C ﬂﬂé’ide .

the foll owi ng corfpounds 10 bin to ukocyt €s "are

egemphi bi pda3 PuELAKT @d treMROdBRLS disease. Left side
formyl - Nl e-Leu-Phe-N e-Tyr-Lys (NH2) -e-

(- SetsCys- ChygeAsnhpufrer BitteM ehkeddRhe i N8-=BilorY Sright
(NH2) -e- (-Ser-Cys-Asp- 15 Asp);
f or ngyLddl £sLen- Pheghl 6- ipurky afhH2) tae( afein@esr@tkion .
Asp) ;
fornyl - Nl e- LeuFPhe- NbeshipwsLys( Mid)eeof- SerSBmALgoASpie 18
Cys- Asp-Asp); 20 fornyl-N e-Leu-Phe-N e-Tyr-Lys (NH2)
-e- ¥rSerogde} rgbbit_with infectious disease. Left side
tetraazacycl ot etradecane-1, 4,8, 11-tetraacetic acid);
rmyT - L1R9E PR PYE? NRDY 8- Fhsepdmigipt ASHiDNAr gight
s- Asp; Asp); . L .
f or NS B BRI R @- B9 e ey fRep) e (2dBinpsargrisg -
diethylenetrianjpe penigacetsc. agldly, 2,348,299 ¢ urinary
excretion of Tc~99m-peptides in a normal rat.
Fig. 17 shows a time course change of
15 accumulation of Tc-99m-peptides in the small intestine

of a normal rat.

Fig. 18 shows a distribution of Tc-99m-
peptide in the human blood.

Fig. 19 shows a distribution of Tc-99m-

20 labeled peptide in the blood of a model rat with
colitis.

Fig. 20 shows an image of Tc-99m-labeled
peptide 3 in a model rat with colitis. Left side is an
image 30 minutes after the administration: right side

25 1s an image 120 minutes after the administration.
Fig. 21 shows an image of Tc-99m-labeled
peptide 6 in a model rat with colitis. Left side is an

image 30 minutes after the administration; right side



22

fornyl - N e-Leu-Phe-N e-Tyr-Lys(NH2)-e-(-Ser-1, 4,8, 11-
t eraazacycl ot etradecane-butyric acid );

fornyl - N e-Leu- Phe-N e-Tyr-Lys(NH2) - e- (- Ser - D- Ar g- Asp-
1,4,8,11-tetraazacycl ot etradecane-butyric acid); 5 2 june 2006
fornyl - Nl e- Leu- Phe- Nl e- Tyr-Lys(NH2) - e- (- Ser - D- Ser - Asn-
1,4,8,11-tetraazacycl ot et radecane-butyric acid);

aoet s e Lt BNeo bl 85 ANELYSERER) 1R (R5R1A DL ASE:

car banyl - Nl e- Lep Phes Nl g JyL - Lys -ez(~SeksD- Arg-

o- 10 CyS-Asp-ASb . and § éﬁ ££ﬁ§% S\ 73855 fggefgd
met hylleulloyets Rhe-NisdyT - Lys (INH2) - &5{ 1 SBL ; D- AL B ASPae
Cys-Asp-Asp). Wth regard to the coﬁ%%%%§§ indﬁ%gtfggde 1S

| eukaay tiem gee (e SeHck DYa 118 T dn (st £ 8 188; 15; gne
bi nding site to the receptor FPR Z-Y-Leu-P s a
pot edtend sgroupdagre are M it it U had M istration.
exanpl e, acyl group with 1 to 9 carbon atoms such as
fornyl and acefyly.gr2dushowan iatillaena trcio Mdh 2t D of
carbon atons such as t-Boc group, a |ower alkyl group
20 WEh2Inrdabedgrhorratios suck amdwt hdt, welthylcandis.
propyl groups, and carbanyl group. Wen N-term nal of
Met or Nl e in ¥1Ps a4f 6@yl amegps iof episids ridiomg
propert tg.the receptor FPR of | eukocytes recogni zing
t he ?%F%@? tRUTPBPYi 8BY ARAUAR-gSeLPLngr &dp aam@tawith
Bo 5 oup, aLso_show. bi ndi n roperty to the

%%cé%%%%tgé' a%?¥é ?ﬁQ?-?§L%HP9%@-189rPH ‘aB§péer is
for My, { s+ resents.Met_or. N e as an _am no _
aci d. The r%%%ﬁ?%?gzggu%%éﬁO%%aﬁgloﬁﬁﬁFsmﬁPEﬁbpgyénélght
of ILGRPY Si @b AL Y; £ edop_pthe cell membyane
of neutr&bh!ls and non%c%?%géfngn€%u§%%§?¥§?shgggggogy'
strong bi ndi ng-if OPEs tahdPs Aimd 95 8VE AL 5L, PERLI g, LaNd
hence shows a binding property

autoradiography and immuno-staining of a rat with

15 colitis. Left side is autoradiograph; center is
immuno-staining by anti-granulocytes antibody; right
side is immuno-staining by anti-monocytes antibody.

Fig. 26 shows images of Tc-99m-labeled
leukocytes on autoradiography and immuno-staining of a

20 rat with colitis. Left side is autoradiograph; center
is immuno-staining by anti-granulocytes antibody; right
side is immuno-staining by anti-monocytes antibody.

Fig. 27 shows inflammation/normal tissue
ratios of autoradiography of a rat with colitis using
25 Tc-99m-labeled peptide and Tc-99m—labeled leukocytes.
Fig. 28 shows inhibition rates of peptides

for binding between recombinant human receptor and [3H]—

FMLP.




5 to Met. The receptor also shows a binding property

to Ne as well which has a simlar steric structure

to that of Met. Leu and Phe have a hi gh binding

property to neutrophils and nonocytes. The receptor

FPR which has 10 a strong binding property to 2 June 2006
fornyl ated peptide also has a ?inding property to

pepti des such as fornyl-Met, grnyI-N@t-N@t,

formyl - Met - Met - a | < - - kew, _

strongly to forny 1N£?-%€%- he. %5%6%% %?o%?ﬂeggggled
featl Wepiofgqd e 1f esede Lor BN Py, | J.SI‘LR:['&\@%SHSI disease
bound to Z-Y-Leu-Phe- in the above formula (1)

t hr oygh Hh: sipaceli 4 b AEdERM N FOr QP 0fs an image 2
-Lys(NH2)m. R is selected from Ser and Thr which are

anm nooadisds fad Rtha JUHETOXSH r QT 84P; 11 e Sidle £HakRA. image
20 By utilizing this structure having Ser or Thr which
can I5e hoalrel edtwirt e netmlni gtersriabl e bi ndi ng

property to |ynphocytes and nonocytes has been

reali zed, whi cilgas 3hathdseermrsdarmgs tdf tThe-99m-labeled
conventional | eukocytes-binding conmpounds with |ow

mol eB@P4AARePght. aTHE dsanvadtiionallit?s ipdsdidesus disease
consisting of only Z-Y-Leu-Phe-, which is a binding

si t e¥t-8ht ABDLBAEROSr oEfPRMIghowed a binding property

to neutrophils and nonocytes, but hardly showed a

bi ndi ng property to | ynphocytes. By conbining 2 June

200624 - Y- Leu- Phe- of. th i ndi i.te tqQ.th
receptor é9§? §§a 8 F& SEUES In%é%%gzhn%?nﬁéﬁgfed

ht h t al ; e- ami
T oup of Lys, BESIABeTEY, Phold! FRRUCE ARG LBN o che

NDNOSYE 88n BNGN P h¥ MBROGY 1 8SpWAgLIRE A¥Ed  A11 amino acids
significantly. In consequence, it has been realized

thatutbe teMPRENgrebindi Bget@rliekoeyt 880tk ed by single
present invention represented by the forrmula (1) has

an abr | thyeé ochandctepsakkpepesiios, ohnHeukoeygtisestherwise
namel y neutrophils,
noted, the left hand shows the N-terminal side and the
15 right hand shows the C-~terminal side. Inside of the
parentheses following an amino acid expresses, unless
otherwise noted, a peptide or an organic compound bound
to the side chain. Also, an amino acid sequence in the
parenthesis 1s expressed in such a manner as the right
20 hand for the N;terminal side and the left hand for the
C-terminal side to make easy for understanding the
whole structure. Further, in the present
specification, an amino acid with D-configuration is
designated as D-amino acid.
25 A compound binding to leukocytes of the

present invention is represented by the following

formula (1):



10 0 BiheiiGrg tes NMdako Oy 0L Ofe Zé%éxksyiﬁ’héaf g

10 nonocytes and | ynphocytes. For exanple, in the case

of the conventional henocyte-bindi ng conpounds, a

ratio of the conpound bound to | ynphocytes and

nonocytes to the conpound bound to the whole

| eukocytes is in the range of about 12%to 35% 2 June 2006
whereas, in the case of the 15 _henocyte- bi ndi ng

conmpound of the present invention, a ratio of the
conmpound bound to | ynphocytes and nonocytes to the
conmpound bound to the whol e | eukocytes is elevated up
to the ra _ abou t o 650 This _;{,ndi cat es, {,hat

a Iegﬁggﬁﬁfﬁﬁﬁiiggﬁogg%ﬁn f??r%fi%nb%ilég Ieukocy%@s

can be targeted, and that the conpound of the present
invention is a useful agent for diagnosis or nedical

tr eatmenly, Ofsatikie fAraRASES( 18CCMAN Kk by p1QUKASYE fre z-v-
infiltration. In the conpound binding to | eukocytes of

t heLeRSPpeesent thaverideptoreaddr difstianos datawen thending
binding site to the receptor FPR Z-Y-Leu-Phe-, in

par pictl aR;- cBesietiTflyr odf Sthre i Mbimnmgaeisidie R dvatide the
receptor of |ynphocytes and nonocytes, and the
strhengdiegurasibet? JonecBe6 25d |labehedwidsh cf the whole
radi oactive netal or a paramagnetic netal may be

adj L8P BACHBRFtaRePYTBYLNERKIHg théshd sant be tlabslgd avith a
spacer. X, and e-am no group of -Lys (NH2)m and a

spat TN RgTEb2 L hPE, at ReEBMBSRES icafieha i @eld Spacers

each her whi | he bi ndin roperty, to, the receptor
whi ch&t“s S| g‘lj}fsf' AeT y2p frg“éﬁé“edw%yglﬂh%l’%%\:%se groups
stryctune is maintained. Nanely, in order to bind the
C-termnal of Ser or Thr of Rwith the Cterninal of
Z- Y-Leu-Phe-y,jd LScPf e a .having a
side 10 chain %wth %ggaf%géﬁg%bn%ﬂgnggégggﬁgﬁocgggﬁﬁnds
dot-en Seh
or Thr is linked to the e-am no group o Lyg. V%gn
f urdntrerdinspedd al di stance i s needed, the spacer X nmay
be added. Each of X and T is a spacer consisting of
onéormyl—Nle—Leu—Phe—Nle—Tyr—Lys(NH2)~3—(—Ser—Cys—Gly—

Asn) ;

formyl—NlewLeu—Phe—NlewTyr—Lys(NHz)—e-(—Ser—Cys—Asp—

15 Asp);

20

25

formyl—Nle~Leu—Phe~Nle~Tyr—Lys(NHZ)—£~(—Ser—Cys—Gly-
Asp) ;
formyl~Nle-Leu-Phe-Nle-Tyr-Lys (NH;) -e- (-Ser-D~Arg-Asp-
Cys-Asp-Asp) ;
formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;)-¢- (-Ser-1,4,8,11-
tetraazacyclotetradecane-1,4,8,1l-tetraacetic acid);
formyl-Nle-Leu-Phe~Lys (NHz)-&~ (-Ser-D-Ser-Asn-D~Arg-Cys-
Asp-Asp) ;
formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;) ~e- (-Ser~-D-Arg-

diethylenetriamine pentaacetic acid);



15 or nore of amno acids and/or synthetic organic
conpounds, which may be a conponent of the conpound

bi nding to | eukocytes of the present invention when

needed. X and Y may be the sane or different from each

ot her. However, Cys residue is not an appropriate 20 June 2006
amno acid to use as a conpone of X or T, because

the sulfanyl group may form i ntranol ecul ar or an
i nt eppplegulaL _digulbtdg,hond resul ting in palyneri.c _
forn1suc§§a§§§i%%?,bg%dﬁ%%igggti cﬁh&g? Ehén§8¥g§y4’8’ll

i nfl ' (R bi [ I rtty, to the 25
ﬁ§E§§z§F98&BEQEEEB¥CQHe bﬂ?g?gcfa%ggr)y

receptor. So, Prois not pre bl e Bi nding to

the ree@ploniebeeausRelli1 BLOyI-S1GANNR, NEL- i DsX Op-Arg-Asp-
t he ster?c structure is rest?ictgdqanapdeggee of rg-Asp

spatipak, 8y eedoatirsakhbitedraceandiagbybuthenef a8 q)it

2 June 2006 26 is desirable that Cys and Pro are

excl fedy I iohe + heu- Bine AP @&€T d5-COBL RHNLH: €ONSE FUSLE8H-Asn -
t he sequence of X or T. Mre specifically, an am no

aci d 1% bel usedt rdafacyX abéchadlasahetblieyirntl etnde ; on

the binding property to the receptor includes, for
exampietyl gjecF g hhloe aBy tsL g eI CRHAS- €3 {5 Seft a)-AlysAsp-
Leu and Ile, N e, Tyr, and Ne-Tyr. As to an am no

aci ¥ SP-A9R)7 t he purpose to provide a distance
fromthe binding 10 site to the receptor to the

st r G Yo N 1 L1 R~ NG S 1 % Hlald§ O%ér)inee (mste — TR g —Asp—
ti tal, t t I i d i
1|zbar Q\%ﬁ%\ﬁ%ﬁ _aﬁéldgr (0] contro N VIVO ynam C

stat€’in Vi ody, or to provide resistance

i g R e Rl S SO

or the-aaphinnayi on thereof may be used. Also, L- and
D-formam no acids other than the above am no aci ds,

hydr ophobi ¢ awiire 2ei@sas¥eh tae Fofpodif Poldngnd
charged am no acids (acidic or basic) such as Arg,
AspleGkocandslLyspirayech@edSe§. the formula (1), in the
15" binding site to the receptor FPR Z-Y-Leu-Phe-, Z is a
protecting group for an amino acid including, for
example, acyl group with 1 to 9 carbon atoms such as
formyl and acetyl groups, an acyloxy group with 2 to 9
carbon atoms such as t-Boc group, a lower alkyl group
20 with 1 to 6 carbon atoms such as methyl, ethyl and
propyl groups, and carbamyl group. When N-terminal of
Met or Nle in Y is a formyl group, it shows binding
property to the receptor FPR of leukocytes recognizing
the formylated peptide, and an acetyl group and a t-Boc
25 group also show binding property to the receptor as
well.

In Z-Y-Leu-Phe- of the above formula (1), Y

represents Met or Nle as an amino acid. The receptor



20 The synthetic organi c conpound constructing the

spacer includes, for exanple, conpounds such as

1, 5- hexadi ene, trans-2-nethyl -1, 3-pentadi ene and 4-

nmet hyl - 3- ni t roacet ophenone, each having a hydrophobic
functional group such as nmethyl group, ethyl group anfne 2006
25 benzyl group; conpounds such as ()-2-nethyl -2, 4-

pent anedi ol (hexyl ene glycol) &Ad 3-nmethyl -1, 3, 5-

pent ri avin ar functional 8rou such as

.
P i e e B P s oo Stbn appSSsed on
J 0 hyl i ni id, 4- | ei ni mde .
VR R TS UR ol il KM s R W MRS R
h f i | h. : b |
char ged i fungtional, o ar %LEQ_»O%BQC héLarf’ﬁJ{:rfé porxc}/ redtqiryg ucfch &

amino group and imnd “group. reg

ar OUEoymmia@_@dc@gplggdel,a%%lcggue\ﬁéeh ShdR 8l "bi%cQLrnogg[)PprOpertY

consi sting of one or nore amno aclids or a gr

CGnSE&tM@ﬁ.OfTH@”I@@EBQO@CEQSOC%%EQHQQ§kﬁﬁﬁﬁﬂﬁ%:ﬁ?ﬁberty to

As the group consisting of one or nore of am™n

~aci delet be pepti dRitBPhasent 8dmbV ak0 st Alsthd FB-dH& o
used (wth the proviso that Al and A2 are anino acids
excephatoofQystand Pro). These peptides include, for
exanpl e, -Cys-dy-Asp, -Cys-Asp- Asp, -Cys-Asp-Qy,

-Cys-G y-du, Leysa@uPkuhave€ys- hitgh- Bliyiding property to
-Cys-3 y-Asn, -Cys-Asn-Asn, -Cys-Asn-Qdy, 15

- Qysieriyr@phils Grd gpnaptesCysTienreeygptor FPR which has
- Cys-d y-Lys,  -Cys-Lys-Lys, -Cys-Lys-Qy, _

1y é%%%,bl-@ﬂsugxr@rwartanao- €ysmpal gt efypephéde also
gro conggsnhﬁg of non-am no acid, conmpound which can
be I'ibeltd WIH S REIRFT T ActAUdREPt 282p 0P UERaRpI E0rRYL-Met,
nitrg -.cqnt.ai.ni.ng clic co und with 8_to 28
car boc%%g&flo%getgu%nt ’as“g%frﬁlfl;,q%gp"\?%ﬁ]a%% aeyd| baphetaiet ~Leu-
(VG arks bl ke velot ol radecane foyel an .
1,4,8, 12- tetraazacyéﬁ%%gﬁﬁggé@%ﬁé§%n@e€?§?%, é%,

The most prominent feature of the present
15 invention is R which is bound to Z-Y-Leu-Phe- in the
above formula (1) through the spacer X and an g-amino
group of —-Lys{NH3)pn—.
R is selected from Ser and Thr which are
O amino acids having a hydroxyl group in the side chain.
20 By utilizing this structure having Ser or Thr which can
be labeled with a metal, remarkable binding property to
lymphocytes and monocytes has been realized, which has
nct been seen with the conventional leukocytes-binding
compounds with low molecular weight. The conventional

25 peptides consisting of only Z-Y-Leu-Phe-, which is a

binding site to the receptor FPR, showed a binding

property to neutrophils and monocytes, but hardly

showed a binding property to lymphocytes. By combining




25 tetraazacycl ot etradecane-5, 7-di one (Di oxocycam; a

ni trogen- containing cyclic carboxylic acid conpound

with 8 to 20 carbon atons such as 1,4,8,11-
tetraazacycl ot et radecane-1,4,8,11-tetraacetic acid 2

June 2006 28 (TETA), 2 June 2006
1,4,7,10-tetraazacycl ododecane-N,N ,N" N " -

tetraacetic acid (DOTA), 1,4, 811
tetraazagyxgleletrade e 7-digne- N, N .N" _N" -
tetrgage?¥g g@?d,8%,3?5,ESPFQP%QE%Egygfb&gﬁ@g§m§a§or FPR

butyshg ackdrghd hi .
1,4, 8, 10-t et raazacyc oégaeggﬁePgugﬁPF%eda&ﬁih;f metal

deri ¥Rt by¥gh Ofe Pi F09RR- 6ONLAI RENY-GHGhiC Yl
aci d mﬁth§8 to 20 carbon atongbsgcﬁﬁgéb grSRP Ve LyS,

1, 4,3id0i kgt F@@ZACYE] @ﬂ@dﬁéf?ﬂfdb' 281 ABEbYkes and

car banoyl net hyl -4, 7, 10-tris[R, S| -net hyl acétic acid
(EDO'I'l\Mplamﬂy’dﬁél,ﬂaéOimpféﬁ@@a@i@h@ﬁ@&&ﬁ@%&_l, 4n7, 10-
a,a',a" ,a" '-tetranethylacetic acid ( MA); and an

al ky¢ereaqrigrecear boxXyd s coaen draal hz4dt ©hd@ eaebeBmpound
atons, such as ethyl enedi am ne tetraacetic acid

( EDTR)ndingl dichydasnereytars nef pemt gqacesént athdehDIRA) ,

15 triethyl enetetraam ne hexaacetic acid and

et hyISHERAYESAD (2 dfindeammdda NN, NeasN aneabadteyi to bind
aciqd (EGTA). Wien the conpound binding to | eukocytes

of thé&'pr EPER S EntliBH I ised el Yrede et haph 2bs,

onposi tion faor j e . di agnoses,_dependi ng on, the
%)u?%ggéx & géln‘#og? PO IHE S esiloiF 151 eatedthe case of
I magk,ng .regi-on to be diagnpsed may be carried .
othh% C%BVER%AO%%ly%ffFFﬁ%§E5?‘ G Qﬁnég, a ratio of

in short tine b

unn%ﬁ§3§§h¥oﬁﬁgi%Bb%gcEggpgﬁﬁ%ﬂﬁéﬁgﬁpggxi%ﬁ%aégytes to the

all eviation of the ect on

dia@B&Fb&nBYbéHﬁ@tHoe%ﬁ%ehhgﬁeoﬁéﬁyggy¥g§”§%.in tﬁﬁnrange

nmet abolites by controlling dynamc state i n vivo.

exaopl eboutt h2gegar g5k Wwherawsno jacikds andd her ldke
to 2 June 2006
15 hemocyte-binding compound of the present invention, a
ratio of the compound bound to lymphocytes and
monocytes to the compound bound to the whole leukocytes
is elevated up to the range of about 18% to 65%. This
indicates that a lesion with vigorous infiltration by
20 leukocytes can be targeted, and that the compound cof
the present invention is a useful -agent for diagnosis
or medical treatment of the diseases accompanied by
leukocyte infiltration.
In the compound binding to leukocytes of the
25 present invention, each distance between the binding
site to the receptor FPR Z-Y-Leu-Phe-, in particular,

Ser or Thr of the binding site R to the receptor of

lymphocytes and monocytes, and the structure U to be



29 Dbe used for constructing the spacers X and T,

their nmetabolic transfer can be controlled toward the
gastrointestinal tract by using aliphatic am no acids

such as Ay, Ala, Ile, Leu and Val, aromatic amno 5

acids such as Phe, Trp and Tyr, sulfur-containing 2 June2006
am no acids such as Met, or conpounds containing a

hydr ophobi ¢ functional group ffch as nmethyl, ethyl and

b d trol t abol i
Prantafl gl P, B8 hecERte Rt ahey o badagegnetic
ds.,h h i
P L R g bR L ey Se%lg%ég‘g%?eﬁﬁgegﬁaﬁo%ﬁeSe parts
am %P&Lﬁgﬂﬁ a?'“&ﬁa@ér )?‘erla"f‘@d ingc ,? no ac' Q,HZ - and

am des s as Asn and’ char'ged dPt and

basiL)sHBdPe AC d@dﬁ%hté‘sthﬁég £ K5 0e rﬁg‘%ytgngal'lyﬁe ?Enked

synt het'i ¢ organi ¢ conpounds contal g a pola

faunedddmnal £ 1 e uph SUE he 1S Mﬂﬁ% Op, ang @Hédﬁeceptor
group, conpounds containing a arged functi onal

gr Ouh iSUC Hi A Ss GAT IO n g Uih £ 18 Qe GTOY Pt h&Nnde & At RO
group. In addition, when a di stance between the

bi nditngcivtres tic tnhae.n‘tenﬁmmr anghdng sin ustdee £6 BOnd the
be | abeled with a netal is needed, one or nore of
am Rotegoilds lorofsBerhetr Thor genike whidrtpothel CHiaeimpnal of Z-
straight chain such as al kyl group nay be used. Wth
regéﬁ" Stio PER —anilto igcipredemedilsed a mdchdygrimuping a side
B can be |l abeled with a netal, the sane 25
esE PbFlUﬁtgs4a€€€?®@aﬁt@@5a@@ﬁe§§e@mMQQ'Q§Qﬂﬁﬂ¥p the C-
S is elected or a c?ggound contalnlng

carg8§?gnaﬁoﬁ%08p 2k (6 1GrEUp FPe s ePEcitdEn (IRE d@ r is
SXoljan ok, ol IR LLTRL R 2l S 2dine
R T e L S
sel ected, theggBhObrexChRRI 9N EOYL sBh ke alsting of one
15 or more of amino acids and/or synthetic organic
compounds, which may be a component of the compound
binding to leukocytes of the present invention when
needed. X and Y may be the same or different from each
other. However, Cys residue is not an appropriate
20 amino acid to use as a component of X or T, because the
sulfanyl group may form an intramolecular or an
intermolecular disulfide bond resulting in polymeric
form such as dimer, and this structural change may
influence significantly on binding property to the
25 receptor. Also, Pro is not preferable for binding to
the receptor, because if Pro is contained in X or T,

the steric structure is restricted and degree of

spatial freedom is limited accordingly. Therefore, it



5 nmetabolites may be controlled toward the
gastrointestinal tract. Further, with regard to an
amno acid and the I|ike to be used as a conponent of
the spacers X and T, in order to provide a resistance
agai nst the netabolism 10 in vivo, D-am no aci ds oOr 2 June 2006
artificial amno acids and non-am no acids may be
used. More specifically, the %pacer consisting of
am no acid

D- am.no ,aci.d i ncl udes, for exanpl e,
soaubfedbestet i B2k ¢ Moo ol B il v one
- , - . - , er - )
> Sonihbd apiBs AR Ref Ropstafictifg phesgedlience of X or
D-Arg:D-Ser, Ser-D-Asg, D-Ser-AZp, D}ﬁer-D-Asp,dD-
Asp- Ser, Asp- D Ser and D- Asp-D- Ser. e compoun
binding to |euggeyte eeﬁfﬁgsllgr eﬁﬁ”%m"%‘ée%tc'i%” GNP g
to the 0 fet Rod

synt hesi zed accordin t s ‘descri bed

bel opsr (1) wien §akd1¢orpaUnd -l §cFRASLS %@e{g%iﬁﬁiig,gng

acids only, the conpound can be synthesiz accofr

to theopethpdso stikd ascBetcoret heduapd, Frpe- BRLARI e,

using conmonly used automatic peptide synthesizers
suchirash@gddeamli®ndt 1 §s pepthdes sgnyhesizer vamderBY and

Applied Biosystens (USA). A synthesized conpl ex may

be Ipus,i fNled BYvisi natd anbedBly. per§otoi ag depnot eeiHofior T,
and cutting off fromthe bound state to the solid ,
phasdée R thine RSB 1to qarevide resihst dntt ofiedmbyha binding
hi gh performance |iquid chromatography (hereinafter

Hesisgrtt & ddHPIeRII T @ thevel sedt phasto coe uhabeled

O herw.se, the said conmpound nay be obtained by a
i qlfitd FpRad@ PRt de ST P 3T dRamm et Fafetal, or to
sour and .t he .l i ke, (2), When said c ound, cont ai ns
a ng%%§§Pﬁol§CW&?° e St Tt b .y%&%%%gﬂ%ﬂdYn or to
most, 63588 Qe hiod a d‘ﬁ cribed k}%)ve . For

r ’
exa&‘pl e, sai Sglcggﬁﬁ%%g%d%tﬁl OCe "Syift Ozls%sznédllbgt 1 olkg
NamBb¥y, L¥8e same amino acids as described above, non-

15 amino acid compounds or the combination thereof may be
used. Also, L- and D-form amino acids other than the
above amino acids, hydrophobic amino acids such as Gly,
and polar and charged amino acids (acidic or basic)
such as Arg, Asp, Glu and Lys may be used.

20 The synthetic organic compound constructing
the spacer includes, for example, compounds such as
1,5~hexadiene, trans-2-methyl-1,3-pentadiene and 4-
methyl-3-nitroacetophenone, each having a hydrophobic
functional group such as methyl group, "ethyl group and

25 benzyl group; compounds such as (*)-2-methyl-2,4-
pentanediol (hexylene glycol) and 3-methyl-1, 3, 5-

pentanetriol having a polar functional group such as

hydroxyl group and amid group; compounds such as



10 residue or a protection derivative thereof is bound

to the solid phase of carrier resin, and a N-term na
thereof is successively bound with an am no acid

residue or a protection derivative thereof of X, or a
conmpound serving as a spacer or a protection 2 June 2006
derivative 15 thereof, Phe or a protection derivative
thereof, Leu or a protection 4erivative thereof and

an ' cid Qr a .protectign derivative thereof of

Y. ?ﬂ%ﬁgygﬁng§gﬁFﬁglggF86§'o%_ﬁa Fd& 1EH&En Pt e acid and

b : Ld_ph f. ' '
ct 1 vargh P AR BIPREe G hovipgt Sopfgroed funceional

activate r
deri i f j nd thereto followed b
coraheatpereelcRLR e Boung, LOBERL Oy Lol EREdaY,

deriyaddiye thereof of spacer T, or a conpound serving
as a spacer or a protection derivative thereof and a

conmpound U whigitr Karedberd &5 oUpet 9rbE,28 %?thegaﬂﬂbg
a nmetal or a protection derivative tﬁereo , then

cut tiaigeldd witeh syntdedl ¢ £oPOUNdcOhsi beingb8¥eone or more
formula (1) fromthe carrier resin. The nedicina

conpysianiior eanitcs ing ayRuineoRO06t 32g 69NPENNEniAo acid
the | abel ed state as the active ingredient obtained
by Ica@lcungisa meonpeunddyl .ndidw the |erdsyd@ssiof ihdecf one
present invention with a radioactive netal or a
par &FagrReti @ fmeldne mgidse dded Pl dxargessast e By
lﬁgent for radioi sotope di agnosis or a radioactive

her SEEaHLc A4gBRY, ben usad: | (@iitdy thorprateige dikaihdst sand A2
and_treatnent of a site of |esion wth vigorous

| euREEYEB*PRE PFEFASE PEFEREC dRBalived P HF 9 mundhese
reagLion i n_kndividual . Nanmely, in a qg§ease havi n

10 gc%?vgegenggumeh%gfggﬁgﬁgi%ﬁi?qﬂ%ﬁq mARp, —Cys-Asp-
neugsgphikge-— ogyt.es_ Ly:Aphogyt es,.. or Jyore. .t han _
specigs of§le§Egcyt ’ce?&g, ggt%é%Vonch Fﬂglgpfb and’ ®
meaguiegep Oofya-teyehsal Leykogwteaaccumdation ray,

be perforned using a specific detector.

15 -Cys-Gly-Gln, -Cys-Gln-Gln, -Cys-Gln-Gly, -Cys-Gly-Lys,
-Cys-Lys-Lys, -Cys-Lys-Gly, —Cys~Gly-Arg, -Cys-Arg-Arg
and -Cys-Arg-Gly.

The group consisting of non-amino acid
{Kf compound which can be labeled with a metal includes,

20 for example, a nitrogen-containing cyclic compound with
8 to 20 carbon atoms such as 1,4,7,10-
tetraazacyclododecane (Cyclen), 1,4,8,11-
tetraazacyclotetradecane (Cyclam), 1,4,8,12-
tetraazacyclopentadecane and 1,4,8,11-

25 tetraazacyclotetradecane-5,7-dione {(Dioxocycam}; a
nitrogen- containing cyclic carboxylic acid compound

with 8 to 20 carbon atoms such as 1,4,8,11-

tetraazacyclotetradecane-1,4,8,1ll-tetraacetic acid




15 Di seases acconpani ed by an i nmune reaction in an

i ndi vidual include a group of disorders consisting of
infection, inflammation and aterosclerosis in the

manmal i an body. Nanely, said group of disorders

include viral infection, bacterial infection, fungab June 2006
20 infection, protozoan di sease, nematode di sease,

col | agen di sease and aut oi mune8 di seases ot her than

col | i sease., | apan, about. 80% of hepatitis
pat i Jnedad o0 @é&%ﬁa%a&é’&sl@&‘o Gttt ¥ e

i nf ' t tl t,ol nmune
hopat Frrancedas, Bt Rl T L T e ot

i nfl i f iLver -ar e . fdi.sease havin
P T R s R G Bl pin Wt i iy

W t ht&hababytipubegRni hs4 bnqbh f %fo%% -
havi ng reﬁati&ely 2 juneqégéébsgeeﬁéaﬁ%gxﬁf%) cane

nBUtb@ppkiciBEEHtéﬂH!QD4LEK@OLEE§raBEah?cl@adaégﬁﬁgﬂbutyric
that, if the conventional anal ogues of TM.F are

appl aedld; | aukeeyvetinki br ait 0pgeh-thathesiiony My-1ike
under esti nat ed because the binding to | ynphocytes 5
and sanoeyyesci scidakethcdnpar 20 watbohhatol@ such as
neutrophils. However, the conmpound binding to

| eukbbcyit EslOfteheaprasent odpdendnenl eambhestheyl
correctly identify the |eukocyte infiltration of the

di sERPIMIANERY L helit Fophtis [RfF] tmathphasathcascid

%g st. aut oi mmune di seases and | ei shmani asi s, because

i d urtfhal & i Y b Her e probedegeaanconl ¢, Fo10-
neut rophi l,s, but, al.so to | hocyt es and nonocytes. A
groﬁbcgﬁcﬁigé?der%F%ﬁﬁﬁW?ﬁggﬁ%ﬁé%&?t%c%ﬁ (?9?%ﬁifaPP6nan

by | . and nocyit.es conpare pth

neuta%im %q%/%agrglrrpeg cgarr}gDquX%J]wlocw %cgln% ‘flaﬁb\gl pop u# @t FRRPR atoms

ety e S0 i) LAl L L ed o

| eukocyt es _ I'on,” proto
di seasenynemitaodamidics 958 a £Yd ;208 i SERSS, ANd

aut oi nmune di seases other than collagen di sease. The
1pr esedkethAV@Rlet@t HaSmine hexaacetic acid and
ethyleneglycol-(2~aminocethyl)-N,N,N’,N’-tetraacetic
acid (EGTA).
When the compound binding to leukocytes of
the present invention is used as a medicinal
20 composition for image diagnoses, depending on the
purpose of diagnosis or the lesion to be treated,
imaging of the region to be diagnosed may be carried
out in short time by virtues of reduction of
unnecessary radiation to the living body and
25 alleviation of the back-ground effect on image
diagnosis bf smooth excretion of unnecessary

metabolites by controlling dynamic state in vivo. For

example, with regard to the amino acids and the like to



20 considered effective to the group of disorder
acconpani ed by i nmune reaction such as | eukocyte
infiltration, particularly effective to the group of

di sorders showing a quantity of infiltration by

| ymphocyt es and nonocytes conpared wi th neutrophil S June 2006
or 25 a group show ng a | arge gopulatlon of

| ynphocytes and nonocytes in Be infiltrated

| eukpcytes., Eurther, sin e t he conmpound of the resent
inveﬁ BicRad°d SRBSIHUC BpﬁdFﬁﬁ EEEﬁﬁﬁi %hnéielr

2006 hi | d

pri or(gg%?Ol%% corrlpgsﬁngsan\/\%gl g)%&re [{igc’twlc? éf gtﬁtf"up

f d f Ltrat

o Srssedereghonta ety Lt s,
5 h I f

nour ek as O6LF, PABROURIBROMLNG 2R PAC, BIBHET s AnT o

of disnislesschi ng! pHES, TE? afyampke, shagl,er ghtalnlng amino
endocarditis, cardi ac arction, bronchi al

pneuﬂﬂndﬁ.s&@@aisﬂﬂ@ﬂﬂnﬁkacompaﬁhhbrébhﬁﬁlnlng a

tubercul osis, acute gastritis, 10 pseudomenbranous

col |1‘tyd;::ogke:lf151cnlﬁ;m@tﬁﬁ@habngrouﬂacgﬁ@hl ¥e fekhiil$, ethyl and
acute appendicitis, acute angiocholitis,

cholEgyastl tgsqup nt ret ubtder prol céetadiveheir metabolic

gl onerul onephritis, infiltrative gl onerul onephritis,
acut@%&@%éﬁﬁﬂd stheicut eng adpil ngh¢ | bjidaewt ecibrged amino
cervicitis, acute nastadenitis, acute testitis, acute

By erdstsaan |C§m9.ﬂqréifgultaw ia i sharged efpuetional group

infla t|on | ous itis, acute

suppBiira %%Jspgg“c ’FW%%%%‘FJSO‘S apigch as
tub ul_ou perlar ritis. n, C ound bi ndi n

to rse%kgcy e&tst @ raé%]er}ﬁ é} 'Jocgn%)ssﬂ%léda%\sA%\‘% and
gggg%glnag%thag %'do' %Q?tl%.% (Hn%grﬂ)%sé fx% ec{(%P S such as

Arg, Asp, Glu and Lys, or synthetic organic compounds
15 containing a polar functional group such as hydroxyl
group and amide group, compounds containing a charged
functional group such as carboxyl group, amino group
and imino group. In addition, when a distance between
the binding site to the receptor and the structure to
20 be labeled with a metal is needed, one or more of amino
acids or synthetic organic compounds having a straight
chain such as alkyl grouﬁ may be used.
With regard to an amino acid contained in the
group U which can be labeled with a metal, the same
25 description as above can be addressed. For example,
when Asp or Lys is selected, or a compound containing
carboxyl group or amino group is selected, the major

excretion rout of the final metabolites after



conmpound is one | abeled wth radi oactive netal

sui tabl e for SPECT i nage di agnosis such as Tc-99m

In-111, Ga- 25 67, Sn-117m Sm 153 and Re-186, or wth

a radi oactive netal suitable for PET inmage diagnosis

such as Cu-64 or Ga-68. Wien the conmpound of the 2 June 2006
present invention is used as a_ radioactive

t herapeutic agent, a preferred3% June 2006 35

nmbodi d id i | abel ed, with a
o SHER SR aR b S2TRR"YakR 14 SRR IS en
th . i tiqn | d .
ooy F20POUBEI 0L hOERLEAGbe] BUATL LI I BB ST kigney.
nbogli gent i i lahel it .
crootL e« Aby=d L QEIRRUEEE Sngie LR S U1 By <
coor g natedast ahe  mhahe! EQQrQEiBHerBQEp%lﬂF@h%g%qirﬁg. to

| eukocytes of the present invention with Tc-

Re- 1&6t addl anels Rea 88 Canbec peeforRRd racepkdi ng to
the conmmon net hod. Nanely, the |abel ed conpound can be

prepaedroytelsssod Vi hgasal d conpound in saline or an
aqueous buffer solution or the like, followed by
addi ti on of a Fuetherngvagentegacd a8 shaamans acid and the
chloride, then mxing 15 with a sodi um pertechnetate
sol ttliksn tor ke dosidims peredmpenensobfit tbha. sperers X and T,
| abeling with Cu, Cu-64, Fe, M, Gd or In-111, the
| abelle PE G IThP I Hidah 1155} Tukiest @g2 dRsthehprmeeabolism
]gpvention can be prepared by mxing the compound wth

s radl R Ry RO SO ot F bRt 2bneBiRPngcafds and

[ f Cu,. Cu-64,.F M), Cd In-111. In,th

of FRBEP T WA By, e ssthr NP0, SRHELF baf ol the
bi_ndi t, t be . d

xR S G oonsing R R A R 2

i | kaki; ' talning io 2R —De
o G En A A R e e T e oo

Wit Asp,r adineachi-vep, Melalsg-a e A5 mnAgend-A 985 -p-arg,
r adi ol sot ope di agnosi s or
15 Ser-D-Arg, D-Ser-Arg, D-Ser-D-Arg, D-Arg-Ser, Arg-D-
Ser, D-Arg-D-Ser, Ser-D-Asp, D-Ser-Asp, D~-Ser-D-Asp, D-
Asp-Ser, Asp-D-Ser and D-Asp-D-Ser.
The compound binding to leukocytes of the
present invention can be synthesized according to the
20 methods described below.
(1} When said compound is consisted of amino
acids only, the compound can be synthesized according
Lo the methods such as Boc-method and Fmoc-method using
commonly used automatic peptide synthesizers such as
25 the automatic peptide synthesizer made by Applied
Biosystems (USA). A synthesized complex may be

purified by simultaneously performing deprotection and

cutting off from the bound state to the solid phase



a radi oactive therapeutic agent, or the conpound 2

June 2006 36 | abeled with a paramagnetic netal is

used as a contrast nmediumfor MR, the | abel ed

conmpounds prepared according to the above net hod may

be used after additional purification by HPLC to 2 June 2006
renove inpurities 5 and unreac§ d ions of

pertechnetate ion, perrhenate on, In-111 ion, Cu

i on, - i 1 A [ -6 i.on, Fe don, M1 ion, .

cd i S%éi%rv?%&luﬁgngﬁg’o’%%é’uﬁad high psf fkienee tiuid

r adi i net. I :

e o T 0 ey maes g ATy Secastante ATt tids using a
t0 Pré&par8eanpnagentof Bfnl 2dbeheet,aRe  dicA8NASiiS @mpound
radi oactive therapeutic agent, or a contrast mediu :
for M. bdhepeainddi bi;ves1ihahddphaker p@¥2ARke synthesis, or
phar macol ogi cally acceptable stabilizers such as

ascofbbre anidaandoprdbsashaobrBzoiigeaci d, pH adjusters

such as aqueous buffer solution, excipients such as

D- mati t ol , agénés sseflutompoundnebherahsng non-amino acid,
radi ochem cal purity such as citric acid, tartaric

aci dchere¢onpeundi dan sheli symghesbdnatieiandossodesms by the

gl ucoheptonate. Further, the nedicinal 20 conposition

can HEDreviRed an deseribed abkve-f oFopnexsinpée, said
preparation by m xing these additives and freeze

dri EPTRHHMh T RF tTRiTRET 1298 e2 8l Taklans ageNemedy, Lys

radi_oi s.ot ope di aghosis of th resent invention, The
1§3erﬁesrlo L R 6t %fp@ecfd%%f@rfg%fjs‘;’a?h‘ée oiRereaf ohst Pgund to

(ARSI, 01 B SO Pl TR 19 M

contai ni ng compoun o 1eu

re j [ [ - I i : .
Pad ﬁglg:rtéld\?e/ e'errget a dc%lsnﬁb‘}e&gg rﬁ rgé ?’%}t?te%m % r%ﬁbﬂo a ot d

Junee2QQme3br GOPRIHAE USRI RAFBRIEfAd FIMLE,BUSR RS or a

intravenous adninistration. Dosage and radi oactivify
of tb&pound serving as a spacer or a protection derivative

15 thereof, Phe or a protection derivative thereof, Leu or
a protection derivative thereof and an amino acid or a
protection derivative thereof of Y. Then, an e€-amino
group on a side chain of Lys bound to the solid phase
of carrier resin is activated, and Ser or Thr or a

20 protection derivative thereof of R is bound thereto,
followed by further bkinding with an amino acid or a
protection derivative thereof of spacer T, or a
compound serving as a spacer or a protection derivative
thereof and a compound U which can be a group to be

25 labeled with a metal or a protection derivative
thereof, then cutting off the synthetic compound of the
above formula (1) from the carrier resin.

The medicinal composition containing a



conposi tion which are thought to enable the imaging

and nedical treatnent are determ ned consi dering

various 5 conditions such as body wei ght and age of

the patient, suitable radioactive imaging instrunent,

MRl neasuring instrument and state of the disease. 2 yune 2006
For human use, the dosage of diagnostic agent

cont ai ni ng the conpound | abel ed9with Tc-99mis in the

10 r f . t 110 referably in, the, ,
rangg%%%o%§€3é§g§%§ %f%fﬂﬁﬁf%k@ er%ﬁﬂéﬁﬁt?%@%@ﬁcﬁngredlent
Tc-99m: LRyt By t her apeutic, agent. cont ainin

t he c:orrra)lour?al &ag%?%&q%gt% ed-O no‘%a‘%eﬁw E%ef]eu'gocytes
dosage kgel BribBent’ angeef; 37 t.o 18500

oref er abl y Pﬁ the rangen%§é§ gig ﬁb&%é?%%%%ﬂﬁé§@ﬁ§%ior a
radi paebindbh¥tibnmbRgicagg, ofe tLherppeyt, ent

cont ai ni nggt he coIrnrpound I agel eed %%Q?hq%%ge,}%gr%ledosaasgean

i 5 iagéhe fangeadiodZobBget @13400siMBGr R efedil 4

the range of 37 MBg to 1?10 NBégagla ﬁédiogbf?%ﬁﬁﬁd%

The dosageeotithegenupoundpkalekedaw,t Fo20 1@lERR" diagnosis
radi oactive netals is alnost the sanme. The ddsage of

a di aghosteztmgentotont ai nengft hesconpaund vigbebed

with a paramagnetic netal such as Gd, Fe, M and Cu is

var i etk eoke espbhbli nrjt i on aahosihpanibd byr eat étimune
sensitivity of the MR imaging instrument, 25 target

ti sSTRETF Ahelt ridyi e exbdearent Namperi f io andheersef having

m ni,stration and intended efficacy of the use.
WEEr: Y8 e E e b R T toRE Rl EpeEipncbypati ent

dep various factors incjuding activity 2 June
Zoog‘ré%r%%hﬁ FeeFFERAT I Jo*fmli’l?l‘gc%‘b%%if‘?’é Pehgekhan 2
to d , wej_ght neral. health )
con%?ﬁfg%% “52%%&4%%, %nﬁéi HIMTT ST TR oft t T, site and

exchekisoRrefReed s ORIt I , d_judgnment
by a doctor in 5 atten&éﬁcg@éﬁ%ctlgeélae%e m%ﬁa%]o%%g%ay be
of phefbaheledsiggmaoupddis Retuaenapout 0.1 p nmol/kg

body wei ght and
5 Diseases accompanied by an immune reaction in

1
an individual include a group of disorders consisting
of infection, inflammation and aterosclerosis in the
mammalian body. Namely, said group of disorders
include viral infection, bacterial infection, fungal

20 infection, protozoan disease, nematode disease,
collagen disease and autoimmune diseases other than
collagen disease. 1In Japan, about 80% of hepatitis
patients are viral hepatitis caused by viral infection,
and others are mostly autoimmune hepatitis, and

25 therefore, a large number of inflammatory diseases of

liver are the disease having infiltration by

lymphocytes and monocytes compared with that by

nutrophils. 1In the case of disease having relatively



about 1000 p nol/kg of body weight per day, preferably

bet ween about 0.5 p nol/kg body wei ght and about 300 p

10 nol / kg body wei ght per day. The representative

preparati on contains the | abel ed conmpound in an anount

of ‘about 1 mMto 1000 mM preferably about 10 mM t 02 June 2006
500 nM Herei nbel ow, the present invention is 15

described in nore detail usi ng313;'xarrpl es, but the scope

f ' | S D
O o BEPReRRIt enentian shol oty e L IES i, e i
Obta&ﬁggt@adouEeﬁgg@tsl%s%$hl%Jﬁg@ﬂ@f%%%l}ﬁ(i ‘%ﬁ@gdof fMLF

bel o Ganma count ér e neasur enen

di st gi-Bugien;ef, t@@uk@Q?E%d19ﬁﬁU¥§£ﬁkﬁgﬁ ?ﬁgqg}gwfé51%F may

performed using Auto-\We acture

by %%Q@k@@ﬁ@hh@@a é@eamse and &ﬁﬁd’l%@sttfoefi%nﬁpr%cytes

di stribution of the | abeled conmpound In a body ‘wa

per f endedotist pgedal s SiagkerChap! $§|re6n@|1)t¥1€rthza5: to
(manuf actured by OHYO KOKEN KOGYO LTD., Japan).

(2) fGanteophiks a: KEMBeb50) (RBnubagbunedbividiHgSHIBA
VEDI CAL SYSTEMS CORPORATI ON, Japan) was used. (3)
Revelsekophase ¢PLO1e Revessetd phasatdéohusna®lisne 2006
39 MIlipore Puresil 5 pmCl8 (4.6 X 150 nmm
(martdeeechbd 1dsntMv fY i poe el€okporbei onfilSAptias of the
used, (4) Al of the peptide conpounds were
syntHe2§ 3381 Wih the s | BephBgRh pbpindelsyathes such as
rEft hod %D§5 99i TcO An eluate as_a saline solution
HerftrsR et NN MONLREDRIpRiRE LS, because
the rea

S?edgL\Iere ;%{)ou dpd}\ggss usrglg%h ki%“?]?r}ggﬂji:"%‘?ri:ﬁe st énly to
SRS LIRS 081 . d ofllolocgie, vERY Joder e
before use. Dyr 'g%litﬂ"%fp%l%défg aé‘l?ow:mg a guantity of
infiltration by lymphocytes and monocytes compared with
15 neutrophils, or a group showing a large population of
lymphocytes and monocytes in the infiltrated leukocytes
includes viral infection, protozoan disease, nematode
disease, collagen disease and autoimmune diseases other
than collagen disease. The present invention is
20 considered effective to the group of disorder
accompanied by immune reaction such as leukocyte
infiltration, particularly effective to the group of
disorders showing a quantity of infiltration by
lymphocytes and monocytes compared with neutrophils, or
25 a group showing a large population of lymphocytes and
monocytes in the infiltrated leukocytes.
Further, since the compound of the present

invention has a specific binding property to



of feed and water was kept free. 15 EXAVPLES Exanple 1

Synt hesi s of peptides Foll ow ng peptides were

synt hesi zed by the 20 solid phase peptide synthesis

and used in Exanples hereinbelow Conpounds binding

to | eukocytes of the present invention Peptide 3: 2 June 2006
fornyl - Nl e- Leu- Phe- Nl e- Tyr - LysSNHZ) -E-(-Ser- 25

Cys-Ad y-Asn); Peptide 4: 4

o %h@lﬁ?- ;“?Lli_ﬁpg%_ Sye%%-ryars: Lys{NH F £ S8l prior art, the
;856 Egﬁ'g?gklgﬂ PRI SrBUS! M) G50 P diBrders

Ef;?g#o%hﬁ Lgugggﬁtwk ;E%;gﬁ@ﬂﬂgfgtféﬂ'Sy”neutrophlls

fOrn&bmﬁk@eéewlehetﬂb%eT%@'Qg%&“ﬁ%&ﬁ%é 2R mSh S AN or a

tetracarboxylic acid); Pepti
fﬁrnyfohbesh6U1HBeaLyaﬁﬂﬁsz@MQESthDtﬁeMEutrophlls in the
Asn- D- Arg- Cys- Asp- Asp); Peptide 9:
f or My £Nl erdesad Pheuhbeytyges- Ly SOUNH2 yreuf 96 disorders
D- Arg- DTPA); 10 Peptide 13:
f or ke Nige s puf Pheekbmp Ty - bpstNH2 ple efidSerrditdlsamcardiac
butyric acid); Peptide 14:
for nwfﬂfétl_%@r FApeonFhiFyr PB?SJ(HNHZ)% elebger pneumonia,
D- Arg- Asp-cycl am butyri c_aci d) eptide 15:
f or MitL teri%hv@h%uWJéCtWPSE?s( RIFIE cegasEEALiss

Ser - A‘%F e{né?fm butyr| aci d) tide, 16: ,

cetRASNIE PHIEN &2 FlEySYRIFﬁgnéa(l?sg?Ctlon'
DAr S- Pep

car banﬁ alﬁ% Agio%n £ L?E?T\ﬁlﬁ}cétﬁs’ acute
Ser'%@@é%ﬁg¥{é§§ A§§6f§%§stf@93, intratublar proliferative

glomerulonephritis, infiltrative glomerulonephritis,
acute pyelonephritis, acute salpingitis, acute

15 cervicitis, acute mastadenitis, acute testitis, acute
prostatitis, allergic angiitis, acute purulent
inflammation, tuberculous megingitis, acute suppurative
osteomyelitis, acute lymphadenitis, and tuberculous
periarteritis.

20 When the compound binding to leukocytes of
the present invention is used as an agent for
radioisotope diagnosis, a preferable embodiment of said
compound is one labeled with radioactive metal suitable
for SPECT image diagnosis such as Tc-99m, In-111, Ga-

25 67, 5n-117m, Sm-153 and Re-186, or with a radicactive
metal suitable for PET image diagnosis such as Cu-64 or
Ga-68. When the compound of the present invention is

used as a radiocactive therapeutic agent, a preferred



20 Peptide 18:

nmet hyl - Nl e- Leu- Phe- Nl e- Tyr- Lys(NH2) - e- (- Ser -

D Ar g- Asp- Cys- Asp-Asp). In the above peptides, cyclam
tetracarboxylic acid, DTPA and cyclam butyric acid

mean 1, 4,8, 11- _ 2 June 2006
tetraazacycl ot etradecane-1,4,8,11-tetraacetic acid, 25

di et hyl enetri ani ne pentaacetic3acid and 1, 4,8, 11-

€ . . el v,
cont e Beitiecqreding 7€' Sne" 12BETea Uitk &
LgL?%Egﬂg%&f%ﬁéwﬁg€gf'gygﬁLg§_§1g0Fy§é—%8 5% %gg?Sg% When
f or mgh N €5 - -N,g- Tyr - NH2) - e- (- Cys: Asn-
?Sp?¥:%§§§ﬁ§?#§§:%jfﬁ%e-irijg%t 1%vené1§¥Ffstgzedlas a

or myl ewrdhnenl Viss N3 V- ' ptide 11;
fornyl PI\/Et :sLeu- Phgl- L)y/i?irg- (R Gﬂyq%%-%g%zo%l I C3‘;&:']2‘;1?1 erred

Pept efBold meh@r M Ml ldgid Vs &5de G 45 T th
Bzl ). S)c/)nt Irwrfsi s of peptide ﬁ;dlﬁls#—n% te?éae ?‘e%%ﬁ%d%é’ 2

synt hesamegnekbdene430Asuch0 ApRly edFBifsysi efns), the
pepti de was synt hesi zed under the condition of 0.5 mM
scal econdhiBRAcresitatep- met hoxy- benzhydryl am ne resin
hydr ochl ori de, 1% di vi nyl benzene- pol ystyrene
copol yner) by hebriiofy Bocthet bothpolnel sirdsrehaid of
Lys residue in the Ctermnal was 15 protected with a
Fnocl rbepytastef theenseoansf inventpept ivde hciTai-p%and Re-186
Jccﬁrn%ll@tion of the N-termnal amino group, the side
ai EMDR 1 BupeBf P heeL§arredi dgeondd nacltef tthgy c2@%on
to, extend the peptide chain toward the

S Siﬁetﬂicf”fﬁ’ di TEEE 9. t%e%ﬁ%ﬁf?eecwgozodcpaﬁp@@ ofrepared
ity SISO, SRS o1 BUGLsEen Lruo e
nov ) i Sl 5 R PR ) B AL pgision of
ODSrBducing agent such as stannous chloride, then mixing
15 with a sodium pertechnetate solﬁtion or a sodium
perrhenate solution. For labeling with Cu, Cu-64, Fe,
Mn, Gd or In-111, the labeled compound binding to
leukocyteé of the present invention can be prepared by
mixing the compound with a slightly acidic aqueous
20 solution containing an ion of Cu, Cu-64, Fe, Mn, Gd or
In-111. In the case of labeling with Ga-67, Ga-68 or
Y-30, the labeled compound binding to leukocytes can be
prepared by mixing said compound with a slightly acidic
or a slightly alkaline agueous sdlution containing ions
25 cof Ga-67, Ga-68 or Y-90.
When the compound labeled with a radioactive

metal is used as an agent for radioisotope diagnosis or

a radicactive therapeutic agent, or the compound




25 SH 365-5 (30 x 250 mm) and eluent A: 0.1%

TFA/ purified water and eluent B: 0.1% TFA/ acetonitrile

under the concentration gradient condition fromA to

B at the eluting rate of 20 m/mn. Min peak

fractions were 2 June 2006 42 collected and freeze 2 June 2006
dried to obtain the objective e_{Jeptide. Purity of the

thus obtai ned peptide was detetfri ned by means of the

d ph .HPLC. Synthesis. I d al be perfornmed
as el TBYS e bR ng RAGARRARATLESTRCAT pPade 6t apBHA contrast

[ ' I din 6 M
hyar QI O CE R HREL S48 TP IS0 RaPELaaY ek
A ort L oliPs. "an &
vas SereRa éfiﬁ%‘?%'%’?%%SI&%%@%%?'HQS%&%{%?% vater
Lel g

pept ifeyB3uioddh thep; ENePegk § %@&ByﬁggmﬁGEq%ies

| AeLE! B
acid conposition was freeze dried to obtain

olj ecidvainpeptide Bondbbecylarevehghhof 1Ehe ?_@E'irihgﬁate

was confirmed to be identical with the theoretica
val ud oy, TmRsSLSpest) wRtion (heiesnaise) desegnabad aa-63
ESI-M5) 15 for determining nolecular weight.
Anal yitdrgalFevalargs Mf idrhe Gdriiwn aehd codposbhi on
(nunber of each amno acid in a nolecule) of the
obt ai ned pepti dde3 auemmewhbwabdier@iwibeh ow. rddiaactive metal
parent hesis, theoretical values of the amno acid
conp8si B PRrEndUet isf medeh amnhdaciked vith
| ecul e%l of the objective peptide were shown.
Pept PAErIaceIRIicHl Ly grcegdable )adyggiveg yto (ayepare an
1.03;  Tyr: (1) 21.00; Phe: (1) 1.01; Lys: (1) 1.00,
NH3 ??fn)éz.fi’%; ré%{%:Ol(sﬂto@.eS%%laLgé’lﬂ?s ) & Ryt bves
Furt I I ar ight of th eptide, 3 2
obt ot Re5°BEELY. ol OR6uE FOPETRoE GRS TRidiREn) These
val ugqjynet p Si & i ndi a_t etical. Vv e
of tramSt CEaPRERLRE To B St S LY

ES| - MocepWa51418848103284 54k u2nlURe 22008 i c acid and p-

15 aminobenzoic acid, pH adjusters such as aqueous buffer
solution, excipients such as D-mannitol, agents useful
for ameliorating radiochemical purity such as citric
acid, tartaric acid, malonic acid, sodium gluconate and

{ : sodium glucoheptonate. Further, the medicinal

20 composition can be provided in a form of a kit for on
Site preparation by mixing these additives and freeze
dried, which is particularly useful as an agent for
radioisotope diagnosis of the present invention.

The agent for radicisotope diagnosis, the

25 radioactive therapeutic agent or the contrast medium
for MRI containing the compound binding to leukocytes
of the present invention in a labeled state with a

radioactive metal can be administrated through a




43 Synthesis of other peptides O her peptides were
synthesized and identified in the simlar way. Since

the peptide 1, peptide 10, peptide 11 and peptide 12

were peptides 5 which were not amdated in the

C-termnals thereof, these were synthesized by thEZJunezooﬁ
simlar way as shomn in the s&nthe5|s of the peptide

3 by using HW resin (4- hydro nmet hyl - phenoxy

o1 8 A I e D o e AR eB s 61 L Bk pgenous
for i dentifying each
Sgb?ﬁg@qgﬁgkgﬁg%n lerelﬁﬁgF%Q§n ad%%%cﬁﬁﬁiz%gig &g
h - m
Shovn P Eeer agn WHGHE AL i MPOARLES A Bmaging and

0.98 15aPher 9, A ou
Nt (3 57080 @%’é‘g‘%“%e L S (9 e%“)’i%gg Grgions

I&jrg4(:dj§itﬁ}(61]‘f)s ghgg( b)lebeoQi 2)#@%&%;{16:( ]Qéléz}l a% CM"Bché Patient,

1, 155u0t %] &55ad) oaPeptiedend g3 rAs BirsDr @, $ﬁﬂ @asuring
0.90, Tyr:(1) 0.99, 20 Phe:(1) 1.01, Lys: (1) 1i.00,
NH3 ingf@yumeny, andeat(al)HNtEet('u’é) da.s84,seCys: (1) 0. 92,

ESI-M5: MN= 1,243.0 (1,243.4). Peptide 5 = Asp: (1)

1.00, Ser:(1) Bopohumay: psy, 1£be, dobpge OF) dladhosPHe agent
(1) 1.00,. Lys: (1) 1.03, NH3 : (1) 1.18, 25

Leu: (o2t 7 D) the ggompgund 13 abeded mSEhVBc-Rn=is in the

de 6 = (3) 3.19, Ser: (1)
1353 éss%ﬁ( ?f}saib%q = Helf‘i)M%qgsprw)@fe@}mlootthHsange of

(1)1%5%% @ﬁ?q@sM Leug%c%}mle(z?:yloglﬁcﬁfém -

0 Tyr: (1
éﬁeﬁgﬂ% @fsoé;eoqi %1(7 eL%e%%,(al%@E?(i?ﬂF%%‘?£Eéthe compound

(1) thhe16d) A 8P rElgE or Re-188, the dosage is in the

range of 37 MBg to 18500 MBqg, preferably in the range

15 of 370 MBg to 7400 MBRg as a radiocactivity. In the case
of therapeutic agent containing the compound labeled
with Y-90, the dosage is in the range of 37 MBg to 3700
MBg, preferably in the range of 37 MBg to 1110 MBg as a

) radicactivity. The dosage of the compound labeled with

20 other radiocactive metals is almost the same. The
dosage of a diagnostic agent containing the compound
labeled with a paramagnetic metal such as Gd, Fe, Mn
and Cu is variable corresponding to a host to be
treated, sensitivity of the MR imaging instrument,

25 target tissue of the imaging experiment, specific
manner of administration and intended efficacy of the

use. However, a specific medication for a specific

patient depends on various factors including activity




5 Ms: MNV=1,324.3 (1,324.6). Peptide 8 = Asp: (3)

2.94, Ser:(2) 1.80, Leu:(1) 1.01, Phe:(1) 1.00,

Lys: (1) 1.01, NH3: 2.10, Ne: (1) 0.95 Cys:(1) 1.01

ESI-MS: MW= 1,324.1 (1,324.5). Peptide 9 = Ser: (1)

0.91, Tyr:(1) 1.00, Phe: (1) 0.99, 10 Lys:(1) 1.00, 2 June 2006
NH3: (1) 1.23, Leu: (1)+Ne:(2 2.87, Arg: (1) 1.00,

ESI-MS: MV = 1,441.4 (1,441.6)38Peptide 10 = Qy: (2)

Ceur (118RE6R Paatrasory BEatps o eicy%fai(cl)@léqo%t e
- &%531598?84§5%§’. A el Qal(]tﬂ

(1) Qe%éﬁl%@%i &1&%1 ggﬁﬁlwgg%m%&)o&l)fq% %%c f)(e]‘nz)lfdl speed,
E;gtéfr%iﬁagi%rofli%gngg g%a éﬁhg%ne)%QNlb?q%z 201%08\:01111
ES| -atBsnddMce 1, 178. 3 (1, 178 5). Peptide 14 = Asp: (1)

1.01, Ser:(1) 0.91, Tyr:(1) 1.00, Phe:(1) 1. OO

Lys: (1) 1.01, INBscdi®6, 1@%eledr(dpsblhe: 62) tAeBlabeled
Arg: (1) 1.00, ESI-Ms: MW= 1,449.6 (1,449.8). Peptide

15 =<dgmyr] ils MetBesn (odt 7T, 1 TYUr molyY k0. 88dy weight and
Phe: (1) 1.00, Lys:(1) 1.01, NH3: 2.09, 2 June 2006 45
Leu:abOWN IO QR)1 2u8l/ kESE NBydWWweighB878eb (lay378réferably
Peptide 16 = Asp:(3) 3.02, Ser:(1) 0.93, Tyr:(1) 1.00,

Phe betjeen @GDOLLtySO 1B molo(kg NPy (wpightOand about 300 p
eu: ( ) +N e: (2) .86, Arg:(1) 1.01, Cys: (1) 1.07, ESI-

1@ 3 qht g ﬂaYPepT]P%IeIQI?rQS%@EaFS)Te

2 95 Ser ; Tyr e: Lys:

fe@(j‘-l Cﬂ}taf.ynfg(t]f?eLélﬁkzqu_N %OIFQ§>u12d5Bn an” amount

1 é’(zcg?a%%_“qo’l %tgl)lojo (f)“l‘FSIPre'\PerMy a:tlbout 10 mM to 500

Hereinbelow, the presént invention is

15 described in more detail using Examples, but the scope
of the present invention should not be limited thereto.
The measuring methods for the compounds obtained and
reagents used in Examples are described below.
{1) Gamma counter: The measurement of

20 distribution of the labeled compound in blood was
performed using Auto-Well Gamma Counter (manufactured
by ALOKA Corporation, Japan), and the measurement of
distribution of the labeled compound in a body was
performed using Nal Single Channel Analyzer

25 (manufactured by OHYO KOKEN KOGYO CO., LTD., Japan).
(2) Gamma camera: GMS-550U (manufactured by
TCSHIBA MEDICAL SYSTEMS CORPORATION, Japan) was used.

{3) Reversed phase HPLC: Re{rersed phase column



10 Peptide .18 = Asp:(3) 2.99, Ser:(1) 0.92, Tyr: (1)

0.88, Phe: (1) 0.97, Lys: (1) 0.97, NH3: (1) 1.12,

Leu: (1) +Nle: (1) 1.85, Arg:(1) 1.00, Cys:(1) 1.03,

MeNl e: (1)0.95 ESI-MS: MW= 1,500.5 (1,500.7). 15

Exanple 2 Tc-99m | abeling of peptide 1, peptide 2, 2 June 2006
peptide 3, peptide 4, peptide 5, peptide 6, peptide

7, peptide 8, peptide 9, pept3de 10, peptide 13,

pept j.de.14 eptide, 15, peptide 16 eptide 17 and
peptpﬁiligbfg Tfeﬁéghgd“% gg@uﬂﬁo@,&PJ%Eléﬁﬁhs@%ﬁQHﬁaCturEd
pertegchpet ate hereinafter desi.gnated as 99mlrcM-),

1.1 $§3g83%éa?r%agorgaagéipﬂfo%§%0iﬁaﬁxﬂﬁe ‘ning a _
m xtuge of gl ugoheptonpi ' 0. | /300 pl_. and :
stanﬁoﬁs chlorggg g%lﬁ#%oﬁgégqféocﬁW%P SIS ralghesized
the totalvolumg 1y : ' re . I ed at
roon1?enp%rature %o%gggbﬁPgS?gsg&éﬁgﬁgég?&ﬁqﬁyémd

ogcags pnal t unishipg,~:Anpakh Jahe 8Qf 2 as ool | &oted; and

the labeling rate o?_Tc-QQanf Tc Z?Juneléooéﬁﬁéﬁglay From
99mGlugdtiept ganeracod VIS HORNMEDTEGHYE e 890 AlTD ., Japan)
nore. Each of sixteen peptides obtained in Exanple 1

was wi ssodexed i n di nethyl formam de (DMF) and a
concentration thereof in each solution was adjusted to

5 0.8 - 12.5 Aihbl|d20thplravddnust naeguvervater ral@und
phosphat e buffer containing 0.9% NaCl, pH 7.4,

(hersgiatisft er desi gnated as PBS) or 10 mM car bonate

buffer, pH 8.0 (hereinafter designated as CB). To each

190l vtilon was ddde®Td-lonmapaciortept ohi enieadisseruei 6ad for
10 200 pl, mxed by stirring and reacted at 100C -

120615 §E S0 YRdsif €d'° AL RN T abkl 1 hghtwedark cycle of
conmpl eted,,,a, part . of_ the reaction m xture was, .
corgggfgdlgn&4%ﬁ§ HEEHS P Sat POILRAE- Bagiod, intake
det er-m usj PLC. e conditions of HPLC are

as gnggﬁl%§)Eﬁﬁ%gﬂyéélﬁ%gkné??ﬁﬁesil 5 pmCl18 (4.6

x 150 mm; flowrate: 1

15 EXAMPLES

Example 1

Synthesis of peptides

Following peptides were synthesized by the
20 solid phase peptide synthesis and used in Examples
hereinbelow.

Compounds binding to leukocytes of the present

invention

Peptide 3: formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;)-e-{-Ser-
25 Cys-Gly-Asn);

Pepfide 4: formyl-Nle-Leu-Phe-Nle-Tyr~Lys (NHz}-¢~(-Ser-
Cys—-Asp-Asp) s

Peptide 5: formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NHy)-¢-{-Ser-



m/mn.; detection wavel ength: 220 nm radioactivity
detector: Nal single channel analyzer; eluent A 0.1%
trifluoroacetic acid (hereinafter designated as
TFA)/purified water; eluent B: 0.1% TFA/ acetonitril e;

20 and concentration gradient: O mnutes (20% B) ~ 2Qune 2006
mnutes (50%B). (2) Results In Table 1, |abeling rates

of 16 species of Tc-99m | abel®Y peptides are shown.

Resu tss_?%l pﬁgtLde 25 4 and peptide 6 as the

repr eental i Ve thr onat ogramin HPLC anal ysis of the

bt ai . |, abgl d h in Fig. d
F g?ﬂ’%?glr%%pée??%%ﬁ?m%?%é%%‘i%%aﬁgéggﬁfg-é%iﬁg?f-E;ft-ser-
rec _eack . une sults
theo%%gﬁéﬂrg?%&gﬁg%gfh Table 1 indicated that
hi iy . 1 b 800 MBE e meau e
B e S P e R e

rzeptdgﬂﬁénab@é@ﬁa oRadi ochem cal purity (%
Tc-99m peptide 194. 4% Tc- 99m pepti de 292. 3%

Tc- Fuptpen ighe B9 PRANTe -S40 -peipd L 0es 489, 6% - (-Ser-D-Ser-
Tc-99m peptide 5100% Tc-99m pepti de 6100%
Tc- 2@m-{iedtrgte vELHFO9 Pos®9m pept i de 898. 5%

Tc-99m peptide 997. 7% Tc- 99m pepti de 1091. 7%
Tc- 9emtpealst i%de 1382 10% IEc-I89m RentN te-T4AB1L P8 NH, ) — - (-Ser-
Tc-99m pepti de 1596. 0% Tc-99m pepti de 1694. 5%
Tc- Yofvrpeptlifde /1797, 2%
10 Peptide 13: formyl-Nle-Leu-Phe-Nle-Tyr-Lys(NH;)-e-(-Ser-
Cyclam butyric acid):
Peptide 14: formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;}-e-(-Ser-
D-Arg-Asp-cyclam butyric acid);
Peptide 15: formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;)~e~-(-Ser-
15 D-Ser-Asn-cyclam butyric acid);
Peptide 16: acetyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;)-e- (-Ser-
D-Arg-Asp-Cys~Asp-Asp) ;
Peptide 17: carbamyl-Nle-Leu-Phe-Nle-Tyr-Lys (NHy}-&-{-
Ser-D-Arg-Asp-Cys-Asp-Asp); and
20 Peptide 18: methyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;)-g-(-Ser-
D-Arg-Asp-Cys-Asp-Asp) .

In the above peptides, cyclam tetracarboxylic
acid, DTPA and cyclam butyric acid mean 1,4,8,11-
tetraazacyclotetradecane-1,4,8,11~-tetraacetic acid,

25 diethylenetriamine pentaacetic acid and 1,4,8,11-

tetraazacyclotetradecane-butyric acid, respectively.

Control peptides

Peptide 1: formyl-Nle-Leu-Phe-Nle-Tyr-Lys—Glu-Cys;



Tc-99m pepti de 1898. 9% Exanple 3 5 Distribution in

rabbit blood (1) The peptides which were | abeled with
Tc-99m in Exanple 2 (Peptide 3, peptide 4, peptide 6,
peptide 8, peptide 9, peptide 12, peptide 13, peptide

14, peptide 15, peptide 16, peptide 17 and pepti dey June 2006
18) were 10 purified by separaggng i nto unl abel ed

pepti des and 2 June 2006 48 el ed peptides using a
rever n SR, i,ons HPL

as iﬁ% 5%%%232@%E§§g'ent Qﬁeuutlon ﬁ%% } ﬁ ﬁﬁﬁnggﬁ—Cys—
t he g@andi IAS@’) .0of 20% ~ 50% (0. 1% TFA
acetonitrile/0.1% TFA water): 0 -> 20 m nutes.
Subsegyentky .1 oRe el 1d@RS L

prepargd To an und|Fﬁtgg%Pg¥%%w§%%§%tﬁf%ﬂw {%haﬁ%gf %ys
Bi ot eptline. ) 1¢sgeekilcmataviety pheldQ 9/dd)-A0 M1y S 5-
M NaCl 10 ml was added to prepare an isotonic ‘sol ution
efQuaBzip;t hadphysi ol ogi cal saline. This solution was

10 diluted by addi ng physiol ogical saline to prepare

1. 09Bep110&71andforRg3-Yi i Lefi-Paretlyls g6l (HE1gRR s pHre: -5~
thus prepared 1.096, 1.077 and 1.063 g/nl of Percol

sol B¥bhs, each 1 nl, were layered over in a 15 m

tube. It was conflrned to have the desired density by

15 @W@ads (red: 1.062; bl ue:

1.075; orange; 087; and green: 1.098). The bl ood

used for the Q%%?gvﬁﬁﬁcﬁﬁ?%%@%dsfﬁbﬁﬁﬁhéeéuﬁM@dﬁér430A

f th SPF), health
Dy T O Bl T IS, e
b distrib the blo
3 P S ML PG L -

”Dd@enZHJH%JNé%%%éﬁrégﬁ%”ﬂydfgéﬁi?% &éthl% ?ﬁVl oanzene_

St aphyl ococcus aureus ~ was “use TGee ©

of A aalddiie hitlme ADQY kD1 GP! 8oL OHOLROAT  The
St aphyl ococcus aureus were 25 suspended In
physiicleogihedln $& II3& kd¥idundid Rehe C-terminal was
15 protected with a Fmoc group. After extension of the
peptide chain and formylation of the N-terminal amino
group, the side chain Fmoc group of the Lys residue was
cleft by 20% piperidine/DMF to extend the peptide chain
toward the side chain direction. The peptide was
20 clipped off under the reaction in a mixture of hydrogen
fluoride anhydride : p-cresol (80 : 20) at -2°C to -5°C
for 1.0 hour.
Purification was performed in a liquid
chromatography (HPLC) by using a column: YMC-Pack ODS-A
25 BSH-365-5 (30 x 250 mm) and eluent A: 0.1% TFA/purified
water and eluent B: 0.1% TFA/acetonitrile under the

concentration gradient condition from A to B at the

eluting rate of 20 ml/min. Main peak fractions were



bacterial suspension 100 pl was admi nistered
i ntranuscularly into the right calf of New Zeal and
Dline" 2006 49 ko The bl 00l was. col i ebted fromtne - -
June g.
auricular vein of the rabbit after about 24 hours andyne 2006
used for the exam nation. Foy{;ﬁxam ning distribution
in the bl ood olf a 5 rabbit w uchlrgghvefc?ILL:ts as
h [ i et £ .
iam(‘:I ;Cﬁjgg%vﬁttély 2,4, 6-éte?£|%ni % r oéo%ngzcgn%%%ﬂ%nﬁe a% %ITcilve
TNBB:pragieusedur cyplace f diie lgad of y the heal t
frabb?%e.p A r?odel _u raggit of ul cerattgl ve col 1 the was T s
pr epaéeérﬁt@ﬁ@:ﬂdblﬂrg mteﬁjl%o Jg%ﬂ%;ﬂt&h%r@%ﬁ k Zé.gil'_,@. .
(Anthony et al. Int. J. Xp. - , - ,
Am and ethanol 305 m vee added thetsta s SErEIL by
and et hano : (
50. Oushgl a4p¥%e letHanekiphyai pllagiecals 5@|H@,ﬂ§-es_&nt'ubeh
was inserted per 15 anumin gbout 15 cmdepth into the
i ntestine of Athbut aﬁezpdptslewe.Zeﬁlsghg}d‘%\buy%egiNE‘g) 6 M
[ bbit, 7 weeks age, weighe .3 - 1. ,
fntalr %f”@%@@ww oreldone gé@?caﬁdra@@ Bonrswasn amino acid
i nf u’sed. A sol ution of TNBS/ 46% et hanol / physi ol ogi cal
sal i‘?%"Fﬁ?%ltrﬁOI?Na%Ol?’Eﬁ$H’1‘Pf?§bfélgstﬁps’é?aeﬂbi?tlgfddfmasgagedk was
[ m nut es. -
day S B B0 RO BT e rrrt heoprFeaYar DeBEAde 3,
f r it _and used for the exam nation. The bl ood
l?f ?tg]b%tgll tac %gz%ﬁaq{ezfc%n% Rearhed i’:ﬁ efzg?%louﬁr: 3otds
' i ach saml e . .
o SO g e e N LTS tbes debisgtive
Mncabated ror Shomnares ey S R RE 25hne
i ncubat e or :
20060h@irmed to be identical with the theoretical value by
mass spectrometry (hereinafter designated as ESI-MS)
15 for determining molecular weight. Analytical values of
the amino acid composition (number of each amino acid

in a molecule} of the obtained peptide 3 were shown

hereinbelow. 1In a parenthesis, theoretical values of

—
Y

the amino acid composition (number of each amino acid
20 in a molecule) of the objective peptide were shown.
Peptide 3: Asp: (1) 1.02; Ser: (1) 0.93; Gly: (1) 1.03;
Tyr: (1) 1.00; Phe: (1) 1.01; Lys: (1) 1.00, NH3 (2)
2.10; Cys: (1) 0.86; Leu: (1) + Nle (2) 2.88
Further, molecular weight of the peptide 3
25 obtained by ESI-MS is shown hereinbelow. The numerical
value in the parenthesis indicates a theoretical value
of the molecular weight of the objective peptide.

ESI-MS: MW = 1183.9 (1184.4)




Percol |l density gradient solution. The | ayered sanple

was centrifuged at 2000 rpm (800 x g) for 15 m nutes.

After the centrifugation, the tube was frozen and each
fraction was cut off by using a cutter, then the 5

radi oactivity of each fraction was neasured using Agtidne 2006
10 Wl Gamma Counter to deternbne the radioactivity

di stribution of four types of 99m peptide to the

eachS eed sGanpen 4 s%ggs According to the
l e [1s/pl fromthe

henatologlcal I gﬁg of
receptor FPR ?g%@%gg%%t%&?sa% ﬁ oundéwrghecae

ref ergege; resti gt n r er

t he bl ood ofégagglfgemg?gggélgu ed%%?agQﬁgf#%§HEQ%il'
X 10pdgtmak/ mb, pgegthaki 9% @Edp?@th%erQeW@¥é'ﬁé ptides
rabbits were 0.01 - 0.11. Resul show ng percéentages

of rwdiochActévét yotnapaahtbboesd teenporerninglldhehereos,
radi oactivity in the whole blood are shown in Fig. 3.
Resutihesghesragspetbeni agdsbef t2@ wadiioaet waiyvt ¥ sofshown in
granul ocyte fraction to the 25 radioactivity in the

t ot ath¢ eskolyeess ahdthe pediddet BvbyyusfinhyBpiRocysen (4-
and nonocyte fraction for the radioactivity in the

t ot dYdBKoTe ey hrehehewy mathyabcerolxatiyTabkels. divinyl-
t he health¥ SPF rabbit blood, distributions of

Te- |§ﬁ§%?zmﬂilﬂ%l©©%n9§p¥53% yosipp tﬁéalytlcal
anuloc raction and in the I hocyt
HnoBRPT Rt e S o6GroPaLLIoh ThY FaarBackpert for

blng'ng mggfﬁégngg%q%ﬁ):ﬁ%g %#%o %?grggﬁgfggﬁ??ﬂ' For
N7 R Pt iHes WAL ABE DY AP OGOFG UsmBHE CHE 1 42
compositions are shown.
Peptide 1 = Glu: (1) 1.04, Leu:(1) 0.99, Tyr:(1l) 0.98,
15 Phe: (1) 0.99, Lys: (1) 1.00, Cys: (1) 0.97, Nle:(2) 2.03.
Peptide 2 = Asp:{(2) 2.00, Leu:(l) 0.86, Tyr: (1) 1.00,
Phe: (1) 1.01, Lys: (1) 1.00, NH3:(2) 1.94, Cys:({1) 0.88,
Nle:(2) 2.10, ESI-MS: MW = 1,155.0 (1,155.4).
Peptide 4 = Asp:{2) 2.00, Ser:(1) 0.90, Tyr:(1l) 0.99,
20 Phe: (1) 1.01, Lys:(1) 1.00, NH; : (1) 1.10,
Leu: (1} +Nle: (2) 2.84, Cys:(1) 0.92, ESI-MS: MW =
1,243.0 (1,243.4).
Peptide 5 = Asp: (1) 1.00, Ser: (1) 0.90, Gly: (1) 1.01,
Tyr: (1) 0.97, Phe: (1) 1.00, Lys: (1) 1.03, NH; :(1) 1.18,
25 Leu: (1l)+Nle: (2) 2.86, Cys: (1) 0.91, ESI-MS: MW =
1,185.1 (1,185.4).
Peptide 6 = Asp: (3} 3.19, Ser:(1) 0.97, Tyr:(1) 0.97,

Phe: (1) 0.98, Lys: (1) 1.00, NHs; :(1)1.20,



radi oactivity distribution of Tc-99m peptide 4 in the

5 granul ocyte fraction was 10. 78% of the radioactivity

in the whole blood and that of Tc-99m peptide 4 in

the |ynphocyte and nonocyte fraction was 10.22% of

the radioactivity in the whole blood after the 2 June 2006
i ncubation for 30 mnutes. The radioactivity of the

granul ocyte 10 fraction was 50.%%2% for the

radi oggti v f e :E%g ?‘gé’be Al_fc?yifgﬁyi?06angy¥s2%fll)agt.i9gn EST-

radi oactivity © nphocyte'and™ “noho
was 45789 10r) 1oe, radipactivify of the whole

| eukocyte. A radioactivity distribution of

Tc- 9%mheRtd de 6 ddv- L ey o agwl] ogyte {yagthen yas. .
18.27% 15 of the radiQ§£tivity i% tﬁgymEoPg'bpggd(é%dl 02,

that 16fs:Tar) 99ro@entide 16 1.0 st he. dy:nphocmie. ansh 2.g9, EsI-
nonocyte fraction was 20.21% of the radioactivity in

t e wisal emwbl-0ad 32 t2r (1,24 eubation for 30 m nutes.

The radioactivity of the granulocyte fraction was

47. 65¥pftadet Ite 2@ apadilact.idd,t ysaf: the Webde Leu: (1) 1.01,

| eukocyte, and the radioactivity of the |ynphocyte

and kbeodyte If.0dct iLyrs : (Mds 152.135%i:0r(2)he .10, Nle: (1) 0.95,
radi oactivity of the whole |eukocyte. In the Tc-99m
|abep§é=déﬁp§u@dsE§ﬂqMﬁnm@%= 4, 33t del B2Hhepri de

13, peptide 14, peptide 15, 25 peptide 16, peptide 17
and Beptide 5= B6% ¢ mdr@lor YR adi Giot i ARy (bF 099,

UG IOBLT S 15 DS Tl bR 5,

' ' in.2 J 06..C 52
ne MR PSR SR SRS,
b puL g o Beyegat 16, go @AM RSP OB, T £ 2. oo,

i n theswho] e1 bboodrand (i hat psof Tc-99m peptide 12 in
t he I'ymphocyte and nonocyte fraction was 8.89% of the

radipgstidetylia ¢he: whol e. ob| ogdrafiter ot.he i newbation oo,

for 30 mnutes. The

15 Lys: (1) 1.02, Leu:{1) 1.01, ESI-MS: MW = 842.5
(842.4).
Peptide 12 = Asp : (1) 0.94, Gly: (1) 0.92, Met: (1)
0.%6, Phe: (1} 1.00, Lys: (1) 1.01, Leu (1) 1.00, ESI-
MS: MW = 901.5 (902.1).

20 Peptide 13 = Ser: (1) 0.92, Tyr:(1) 1.00, Phe: (1) 1.01,
Lys: (1) 1.01, NH3: (1) 1.11, Leu: (1)+Nle:(2) 2.88, ESI-
MS: MW = 1,178.3 (1,178.5).
Peptide 14 = Asp: (1) 1.01, Ser:(1l) 0.91, Tyr:{(1) 1.00,
Phe: (1) 1.00, Lys: (1) 1.01, NH3: (1) 1.06,

25 Leu:(l)+Nle:(2) 2.89, Arg:{(1} 1.00, ESI~-MS: MW =
1,449.6 (1,449.8).
Peptide 15 = Asp: (1) 1.01, Ser:(2) 1.77, Tyr:{(1) 0.98,

Phe: (1) 1.00, Lys: (1) 1.01, NHs3:(2) 2.09,



radi oactivity of the granul ocyte fraction was 81.58%
for the radioactivity of the whole | eukocyte, and the
10 radioactivity of the Iynphocyte and nonocyte
fraction was 18.42% for the radioactivity of the
whol e | eukocyte. Fromthese results, it has beconme June 2006
apparent that the distribution of Tc-99m | abel ed
conmpounds of peptide 4, pept idde 6, pepti de 8, peptide

9, pepti 1 tide 14 ptide 15, pti

pept&l‘ e q@éﬁae' yg?u‘%gié%g_@gpamﬂ of tﬁzgp%’eginé%'?) -
i nv ' ' he ocyte, and np yte,fragtio

| ar S%&Atﬁhraaénrht at Agﬁ%ec%"o%/’en%%hgﬁfpéb?lgde?yr'?IY\BE'00’
Tc- .papt id 2,74 e 0 f. rabbi t.sy Wi th

i nf 3}2{%‘2@2 cf]'g)eoéseL%%u@d ]b};d(g’oqg?:*ép(rhlal glc'oliﬁc’us aur eus.
I'n trhe:bligag1Qf. ylcer afd v l 144 51 npdel abbi t

pr epar eEI( gy TNBS@}a??hGO\A%Linr)} H)g.lg?p'a C¥§éd?ggc?f3i7fy
di stsi:betel en 19fsZEc-P9m pedide 3 in the granul ocyte
fraction was 18.44% of the radioactivity in 25 the
wholPephliced 1gne waat: @) Po-¥9mapaptide @ .91, ther: (1) 1.00,
| ynphocyte and nonocyte fraction was 15.94% of the

r adPbect(ilyi fly 0i0n Tlye :whHol & .lml0godiaf € )t he 7igncubat i on

for 30 mnutes. The radioactivity of the granul ocyte 2
Jun&erp@8) 581lef (3¢t Lo Bwadreld. (A12%If.6x0,t Kys: (1) 1.00 ESI-
radi oactivity of the whole |eukocyte, and the

r adi®ackivit y- 82 e (LyApBHodyt-e and nonocyte fraction

s_46.28% for the radioactivity of the whole
1Y eukBRY L ES as® sHofAPF A 3TaBl-893. S&TS (Hddilodeti inss (1) 0.88,

disgributjo Te-99m peptide 6 in the. granul ocyte
fra%}f‘?oﬁimag'gg.’4§%O?H§)hﬁ'lggdi RLER: i(i?t}-?ﬁr t he whol e
bl a . Tc- 99m pept i n the | 0 e
anggg%hggb%ﬁf%fgi%i%hg§asgfgfé8$bgfopheEyFadﬁgggrﬁ%ity
in bh 9o af {8t e_i ncypat izon ,1Q ~f-or,,30

1 gL o) fo b S0 if’srtf{?ﬁof tﬂhgegfgn&lég’ﬁtoéﬂ '
fraction was 78.27% for the radioactivity of the whol e
| eukocyte, and the radioactivity of the |ynphocyte and

15 Example 2

ES5I-

Tc-99m labeling of peptide 1, peptide 2, peptide 3,

peptide 4, peptide 5, peptide 6, peptide 7, peptide 8,

peptide 9, peptide 10, peptide 13, peptide 14, peptide

15, peptide 16, peptide 17 and peptide 18

20 (1) Method
| A solution of Tc-99m-sodium pertechnetate
(hereinafter designated as *™Trc047), 1.1 - 3.0 GBgq, was
added into a wvial containing a mixture of glucoheptonic
acid 40.3 pmol/300 pl and stannous chloride solution

25 130 nmol/50 pl to make the total volume 1.35 ml. The
mixture was reacted at room temperature for 30 minutes
with stirring and occasional tumbling. A part thereof

was collected and the labeling rate of Tc-99m of Tec-



-

nonocyte fraction was 21.73% for the radioactivity of
the whol e | eukocyte. A radioactivity distribution of
15 the control Tc-99m peptide 12 in the granul ocyte
fraction was 15.10% of the radioactivity in the whole

bl ood and that of Tc-99m peptide 12 in the | ynphocybqune 2006
and nonocyte fraction was 8.34% of the radioactivity
in the whole blood after the ffcubation for 30

' : di.oacti.vi t ft | t

1 acee Rt ae NERE BRI AREE K b oDttt o 4 raot or more.

whol e | eukocyt , di ti.vjt f_ t.h :

L aphocyt e andCasiots: gLt BN PRFE Hrdilea in gxanple
di Vi - - . 25 F these

osury st g0l LOC ANGL B chEEBERER R (BIAT LIPS

diStéé@@éh@ﬁét?énTEh@?@bﬁeﬁhiggcﬁ_@BQHEQFﬁgmﬁsp%ﬁgdgied to

6 as a part of the present invention in
| ynphozyte ands nmecyteofnackion weeesl ?Fu%f waltan, t @ mm
2 June 2006 54 of the conventional peptide,
Tc- @ pept t deoilfet ncdiveaihl ggdoobsuhaenat byescal,itis
nodel rabbits. Fromthe above, it was shown that the
pept {ldereiofa fteer plesbmat ewens i BRSWasrboonfMMeeebonate
strongly wwth 5 the | ynphocytes and the nonocytes than
wi t PuiHer gridh A dtythesrsinabpar @ds ighhteleas CB). To each
conventional Tc-99m peptide 12, and it was confirnmed
t hatS e g8 tviade aéideef)@'p?%elﬁwmt@@hcmsid solution
ffg&tiv for, treatnent, of, chronic inflammtion
re

Entily FHRAS Pt S 45D BR®sreant efda hohBeYEes. 120°C
2 ne % 061%5 Tableﬁé. Biqﬂ%ggrrate,of Tc-99m | abel ed
pepti-de ol iiEERocy £ &5t iR Y Bihdrag FarRieedr a
mhoé l-eyko e =3, an . SD) |nfectjous disease
nod ?rLa%EIgﬁgc%ﬁg%&%&gﬂ%ﬁ%ﬁ%ﬁ%ﬁyﬁﬁufOifgCtEd and ‘the
labeling rate of Tc-99m was determined by using HPLC.
The conditions of HPLC are as follows. Column:
15 Millipore puresil 5 pm C18 (4.6 x 150 mm); flow rate: 1
ml/m;n.; detection wavelength: 220 nm; radiocactivity
detector: NaI single channel analyzer; eluent A: 0.1%

trifluorcacetic acid (hereinafter designated as

TFA} /purified water; eluent B: 0.1% TFA/acetonitrile;

20 and concentration gradient: 0 minutes (20% B) — 20

minutes (50%B).
{2) Results
In Table 1, labeling rates of 16 species of

Tc-99m labeled peptides are shown. Results of peptide

25 4 and peptide 6 as the representative chromatogram in

HPLC analysis of the obtained labeled compounds are
shown in Fig. 1 and Fig. 2, respectively. Single

labeled product was recognized in each peptide.



G anul ocytes nonoc tes

Tc-99m pepti de450. 2210. 3149. 7810. 31

Tc-99m pepti de647. 652. 4752. 352. 47

Tc-99m pept i de851. 416. 3948. 596. 39

Tc-99m pepti de958. 512. 9041. 492. 90 2 June 2006
Tc-99m pepti del281. 583. 5818. 423, 58

Tc-99m pept i del333. 453. 6966. 553. 6

9
Tc- 9Revpepsi deldRa. 441. 4 ,
Tc-99n}peptidengg.gﬁg?g%ﬁ%.%gg?g7Shown in Table 1

Tc- 9P pept ded 628. RBQN 73469320: : - .
Tc- 99m pept i de1750. 98854%9?%%0%%61“19 with 80% or more
Tc- 99rm pehé ded B72rmdd, 2427. 654. 24 Tabl e 3. Bi ndi ng

rate of Tc-99m | abel ed peptide for |eukocytes of

rabbits (Binding rate(o) for whol e | eukocytes, n=3,

nmean SD) Ul cerative colitis nodel Label ed
conpoundd &t otyt BReGhbrecyees afdTADASE febeled peptide
Tc-ggn}erridp 353 7210. 7446. 2810, 74 Tc-99m pepti de

678. 273/1621. 733116 IG:99mPpept i d cal gurity (%)

1264. 664 ; ; Exatpre

| abel ed| conpdigmd$mopepreiptd de 3, |[peptide 4, speptide 5

and peptide %2_ rabbit —infectfous disease_noderl,

and effeeti”eﬁgggmgﬁegﬁﬁﬂ%=2q phase and suhalfit % phase

i nfl ammat i on Tof3pnMedftadie2 3June PO06 56 Vi ghl g,

St aphyl pcoccus aureus, _apbout— 108 counts,—were

suspended i nTehny8rorergiical 4saling 1 nm, an@dtde

suspensj on 100Q_gpkh. .V 3 m pi stered intranuzﬁﬁgarly

strain ((NZW Tcabauipedtkde &fter 24 hours, nopdel

rabbi t s which exhibited apgarent
Tc-99m-peptide 100%
Tc-9%m-peptide 8 98.5%
Tc-99m-peptide 9 97.7%
Tc-99m-peptide 10 ' 91.7%
Tc-99%m-peptide 13 B2.0%
Tc-99%m-peptide 14 81.0%
Tc~-99%m-peptide 15 96.0%
Tc—-99m-peptide 16 94.5%

} Tc-99m-peptide 17 97.2%
Tc-99m-peptide 18 98.5%
Example 3
5 Distribution in rabbit blood
(1) The peptides which were labeled with Tc-99m

in Example 2 (Peptide 3, peptide 4, peptide 6, peptide
8, peptide 9, peptide 12, peptide 13, peptide 14,

peptide 15, peptide 16, peptide 17 and peptide 18) were

10 purified by separating into unlabeled peptides and




i nflammati on were anesthetized with pentobarbital, and

each of peptide 3, peptide 4, peptide 5, peptide 6,

peptide 7, peptide 8, peptide 9, peptide 12, peptide

10 13, peptide 14, peptide 15, peptide 16, peptide 17

and peptide 18, which were labeled with Tc-99m 372 June 2006
74 MBq each, was adm ni stered io the ear vein. After

5 mnutes, 1 hour, 2 hours, # ours, 4 hours, 5 hours

and r h i Qi i , e e
ocorden 02 By iaTRG Go5he 2avars b REAE Gnger tne
fromdme AW 863 605 5o POHBEcak, e&ntﬁﬁaﬁ%qhnb§tr%&'%ﬂent

are the times from about 24 hours to 29 hours after

| ni tdaid i waK | SEFRS 1B ARAAERT EREPEBAS E9oRCHEC 208 — 503
phase inflammtion. The tinme point after 22 hours is

the @0. 1% mermfdest oDt i A6/ houg STEAORNLEBKY L abi RY 20 minutes.
i nflammati on and corresponds to subacute phase

inf [Sadmequenmt (2) Restdls Reps esengasdventi guiesieh was
obtained results are shown in Fig. 4, Fig. 5 Fig. 6,

Fi gprepaiigy. 8,T@mFiupndBlutted. PdOcoFlgsoldtibhg(Ph3rmacia
Fig. 13, Fig. 14 and Fig. 15. Regions of interest are

set Bgpteied ilmayds, (spanlifia iosaoitgolnt30i g/mhe Pegindn 1.5
of interest of 1000 pixel for whole body counts (%

i nj ¥ctpbd ddsa "By rRdetliie JooER P xEstariécshomntion

in Table 4. ti i ndi.cat, i nfl ti / I

0 To00S, i BB Shopeetann [ e onlporel
152 GERRES, PO R BIL SR AT B Ko

h t ini ti ft .
routsgbbomt 9 2GSk oy (35 AR MiShyigne. e

wastiQs Sﬂri%a[%%!d( He@R g, Shapgar %nf%lr rlo.@%% (V53 o 2L LDS: 1

ratio of [ after 22 hours fromt

adnksletishbPnebdf homns abter 1RiddRt idr in a 15 ml
i nflammati on, 10 subacute phase i'nflammation) was

33.94be 20. 76 ¥A53ronfRinkd the hageummaldedn Hedl density by
i nfl ammatory regi on was

15> using density marker beads (red: 1.062; blue: 1.075;
orange: 1.087; and green: 1.098). The blood used for
the test was collected from the auricular vein of
specific pathogen free (SPF), healthy New Zealand White

;iﬁ : (NZW) strain rabbit, male, body weight about 2 kg.

20 For examining distribution in the blood of
rabbit with infection as an acute inflammation model,
the blood of rabbit inflamed with Staphylococcus aureus
was used in place of the blood of the healthy rabbit.
About 10° viable counts of Staphylococcus aureus were

25 suspended in physiological saline 1 ml, and the
bacterial suspension 100 pl was administered

intramuscularly into the right calf of New Zealand

White (NZW) strain rabbit, male, body weight about 2




decreased from1.66 0.63% 1D K pixel after 2 hours
fromthe admnistration (26 hours after initiating
inflammation) to 0.90 0.29% 1D K pixel after 22 hours

15 fromthe admi nistration (46 hours after initiating
inflammation). In Tc-99m peptide 3 of the present 2 June 2006
invention, the ratio of [A]/[%] after 2 hours from

the administration (26 hours f9ter initiating

i nf| grgat o) QMRS Eg{)l%@@e& NFpdm ARG %\H?%Eﬁﬂ\%drgein of

of [A]/'[I\/] after 22 hours omthe admnistration

hour s raf treibb iithidftatr RebJuf | 2L b P8) aM@Su 24 16, 321 86
(n=5), while the accunulation to inflamuatory region

i ncr exsed rfatdmwn.0. 93 0.31% | DK pixel after 2 hours
fromthe 25 admnistration (26 hours after initiating

i nflanmati on) Foe 2x&thind.nG/%ildY K pitxedn afd efh@2100d of a
hours fromthe admnistration (46 hours after

i Ai tirabbdg wiinhl adwetreaiye lovlEei99mnapeptdlteodict he

ratio of 2 June 2006 58 [A]/[M after 2 hours from

t he agmlamsepsiponmpdelhoths kdfdcet dmitdlstinginflamed with
i nflammation) was 6.75 2.71 (n=3), and the ratio of

[ Al/ M ATEEin2brabangenpsmlfivalcadmid stES orwasteised in
hours_after _injtiating inflamuation) 5 was 29.07

19. 7t ¢hesyt GRPcRiGefecfolibr hrdddst Habbithosd afodel

the prior, known Tc-99m peptide. 12, while the ,
accuRtPBET onL { BLERFR ARt 6Py LEG! HA Swld SRSk SEETiHRT Lo

09 . 220 pixel after 2.,hourg fromth
%%Im%?%t%%%%%éﬁ%u?%ya?#e?li'ni t(?%ltt:i—‘ﬁ&y & al. Int. g
inflgggmt' 19t 8 0. 34% | D K..pixel. after 22
hour's f'roﬂr)nt [} g%’m%}l‘ﬁét%‘%fogéﬁg'hogﬁsbéaét@r Mg wes

i Ni tdadddred Nl ; | _99m peptixd e
ratio of [eA]/[Mmﬁée?@%r%oﬁ?gg? rgm@ paht €thanbi®3.2 m1

adnmwdstadld D {2 W WS padhstel HOL DakyPBL 465
i nflammation) was 14.25 0.31 (n=3), 15 and the ratio
of [cAlHdrM1 /afityeri A dioals §aDiméhe aradabai #heaihedrtd6 per

hours after initiating inflammtion)

15 anum in about 15 cm depth into the intestine of
nembutalized New Zealand White (NZW) strain rabbit, 7
weeks age, weighed 1.3 - 1.4 kg, male, fasted before
one day, and air 3 ml was infused. A solution of

{ﬁﬁ TNBS/46% efhanol/physiological saline 0.8 ml was

20 infused subseguently and massaged and tilted the
posture for 2 minutes. After 4 - 5 days, the blood was
collected from the auricular vein of the rabbit and
used for the examination.

The blood of rabbit, 2 ml each, was warmed at

25 37°C for 5 minutes in a warm bath. Each sample of four
Tc-99m-peptides 3 pl (111 MBg/ml, Tc-99m-peptide 1.8 x
107" mol/ml) purified by HPLC was added thereto and

incubated for 30 minutes. The blood sample was




was 43.84 12.58 (n=3), while the accunmulation to
inflammatory region was increased from1l.22 0.05%
I DY K pixel after 2 hours fromthe adm nistration (26
20 hours after initiating inflamuation) to 1.77 0.07%
| DK pixel after 22 hours fromthe adm nistration (4Gune 2006
hours after initiating inflanngéion). Ceneral |y, nost

t

of | eukocytes infiltrated in i nfl ammat ory regi on

afte S 5_infection nsi-st_of
nainF?gggS?rééﬁ??gQ(ggégg%P%gsg&s ﬁ?Qh E?Ehu%%%ﬁ%%)?ample
thergatt ebnt Pe$RHACHEASB00INRAUF o N MBI QN ity Of 1 es.
infiltrated Ieukgcytes are changed to nocyt es

i ncl yelt8g ARET ORARBEraRLL 20AUNe n20Q6 19 v Ay TNOCH &ng each
Fromthe clinical standpoint, nost I nflammtions,

whi chr & egiibl ewas et eaf rMBYi Galinbeat cut?e®, then the

i nflammati ons after the subacute phase exhibiting

si gntddtaattinityt st &0oh of rABROGYL @S sARE alsYIFRBIOCKL®S; Auto-
5 Fromthe above results, it was shown that the
peptialels Gafmg heoymiesento i deeatindneatBeextbemakyivity
useful for the diagnosis not only in the acute phase

i nf |Gt ilotiel telf 2Bahouyse$rofm BnséBmebeptide to the
inflammation (2 hours after adm nistration) but also
in t9REhs EPHEEND- | nfl ammati on after 46 hours
fromagnset of inflanmation (22 hours after

admi ‘F'stiSi44d® . 2 June 2006 60 Table 4. Accunul ati on

f Tc-99m | abel ed ptide in inflammtion on rabbit
gnfectious diggﬁgﬂgﬁgﬁ%ﬂ“i0rh?ﬁ¥?%¥%%¥§e(ﬂ9%?ts 1000 - 8000
Tc- epti : .n=5. mean . standard_devi ati on .
[opSranRR 9% ot e ndBb1 SLANE e (LB o0 rappits
m n h h I I
A A Tl e L BE YR - 120,000/cell,
30-i@QnE8Qn3¥Qe3%%f@§%ﬂz%%-%@timated numbers of the

receptor FPR in the blood of rabbits were calculated as

=

15 0.17 - 1.6 x 107 mol/ml, and ratios of
peptide/receptor in rabbits were 0.01 - 0.11. Results
showing percentages of radiocactivity in each blood
component to the radicactivity in the whole blood are
shown in Fig. 3. Results showing percentages of

20 radiocactivity of granulocyte fraction to the
radiocactivity in the total leukocytes, and a
radiocactivity of lymphocyte and monocyte fraction for
the radioactivity in the total leukocytes are shown in
Table 2 and Table 3.

25 - - In the healthy SPF rabbit blood,
distributions of Tc-99m-peptide 3 and Tc-99m-peptide 12
in the granulocyte fraction and in the lymphocyte and

monocyte fraction were 5% or less of the radiocactivity



Tc-99m 0. 950. 911. 091. 521. 761. 841. 85 pepti de

40. 240. 140. 220. 270. 390. 270. 34

Tc-99m 0. 930. 941. 221. 491. 591. 641. 77 pepti de

60. 100. 100. 050. 140. 090. 080. 07

Tc-99m 1. 590. 970. 730. 600. 600. 62not pepti de 2 June 2006
80. 380. 340. 160. 100. 140. 11conduct ed

Tc-99m 1. 390. 650. 470. 410. 420. 43not pepti de

poptF 4o 861 S1T. 651021 A1 566 450 Birding was observed.
pept i doi. 401 090, G4D. B26-84B ShAGEI S #ith infectious

130-@f§b§§@-éQQsé@ob97§tQéﬁngHSEEQST%h%%GE, a
pepti del. 300. 820. 580. 440. 490. 51not

140. 208: 480 DAD: P39; 9901 92€9pHucked T6989Pkptide 4 in the
pept i del. 360. 830. 760. 810. 901. 04not

150. RN O PFD . B4 8380n 28gonducyed d€- ORBY radicactivity in
pepti de2. 930. 850. 380. 230. 160. 13not

160.t2%0 . Wkl O 30 5D . H60. OB3condiicTedoIn-POntipepti da2the
591. 130. 620. 470. 380. 36not

170. 200 heoroy, 08 Ga rod uad ks i2e ofwdaict on Tea 9918 . p2pt ofleRhe

140. 750. 340. 190. 140. 13not

180 .TE6-C260-109¢- V1 0t (B0 Odeobriuet @ed 2a fiume PiDO6iBgubation

Table 5. A ratio of inflammtion/nuscle of Tc-99m
| abdPéd >Opdptiide son MaBbitad actiotsy drselse Foreplocyte
T N e G R S T TS TEO
leukocyte, and the radiocactivity of the lymphocyte and
monocyte fraction was 49.78% for the radiocactivity of
the whole leukocyte. A radicactivity distribution of
Tc-99m-peptide 6 in the granulocyte fraction was 18.27%
15 of the radiocactivity in the whole blood and that of Tc-
99m-peptide 6 in the lymphocyte and monocyte fraction
was 20.21% of the radioactivity in the whole blood
after the incubation for 30 minutes. The radiocactivity
of the granulocyte fraction was 47.65% for the
20 radicactivity of the whole leukocyte, and the
radicactivity of the lymphocyte and monocyte fraction
was 52.35% for the radiocactivity of the whole
leukocyte. In the Tc-99m labeled compounds of peptide
8, peptide 9, peptide 13, peptide 14, peptide 15,
25 peptide 16, peptide 17 and peptide 18, 10% or more of
the radiocactivity of the whole blood were distributed

in the leukocyte, and about 27% to about 77% of the

radioactivity of the whole blood were distributed in
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Tc-99n}2.086.1614.2524.3130.20%8.6743.84 pepti de

60. 460. 590. 314. 557. 497. 6612. 58
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TC'99”}1-833-9§5f@%idgg%f%@%fyﬂ¥%fﬂﬁﬁgﬁ#&h of the control
90. 380. 522. 081. 483. 023. 03conduct e c-99m 2

0. 631. 433. 3%2.9942. 801. 2420 76% Tc-@g@rﬁ raction was

1.6029846521%. 668. 2336 ohet i Lk tReAld & e whole blood and that
130. 220. 461. 252. 001. 632. 77conducted Tc-99m

1563888129281 c2018:9327 i R9thet 1paphicdSte and monocyte
0. 210. 883. 303. 733. 089 conducted 32 14. Tc-99m
2.415?@@8i@ﬂ136863286816f32haot§ﬁ&phbd&vity in the whole
blood after the incubation for 30 minutes. The
radiocactivity of the granulocyte fraction was 81.58%
for the radicactivity of the whole leukocyte, and the
10 radiocactivity of the lymphocyte and monocyte fraction
was 18.42% for the radioactivity of the whole
leukocyte. From these results, it has become apparent
that the distribution of Tc-99m labeled compounds of
peptide 4, peptide 6, peptide 8, peptide 9, peptide 13,
15 peptide 14, peptide 15, peptide 16, peptide 17 and
peptide 18 as a part of the present invention in the
lymphocyte and monocyte fraction was larger than that
of the conventional peptide, Tc-9%m-peptide 12, in the
() blood of rabbits with infectious disease caused by
20 Staphylococcus aureus.
In the blood of ulcerative colitis model
rabbits prepared by TNBS, as shown in Fig. 3, a
radicactivity distribution of Tc-9%m-peptide 3 in the
granulocyte fraction was 18.44% of the radicactivity in
25 the whole blood and that of Tc-99m-peptide 3 in the
lymphocyte and monocyte fraction was 15.94% of the

radicactivity in the whole blood after the incubation

for 30 minutes. The radiocactivity of the granulocyte
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4, peptide 6 and peptide
a‘xhéﬂﬁéé§%éOnén@ftﬁ@ufaﬁyﬁgétfélgydggnkh%a9§hgﬂocyte and

compounds ‘consi sting of Tc-99m pept

99Mmpad es 45 rakor QM peptl gler B af@r Ten 9P peBLEES v12y of
2 June 2006 62 obtained in Exanple 2 were exam ned in

nor rale rdfsle TEhecd2tyoh Sid i SMdkONi@XPas]Sent s nere
conducted according to the conventional nethod for

tohe rpetisect iskidy eth dtritthes g .o A BanpdmpSpPide367in the
MBq each, was 5 adm nistered to the tail veln of
nongfrastiliogrySe  f{rSmrtdgue -wEeM 45.)4 B rafl nthat sadbodytivity in
wei ght 140 - 200 ¢ under anesthesia with ravonal.
Af t éhes wikiodgt 84,0080 and ridrads 0 B ari JAm-axeEndd 80 in the
mnutes fromthe admnistration, rats were
exs h’ﬁ’{:?rhﬁgt‘/é& ﬁP@nﬁPﬁ@cf@eaB?é@rﬁ%n & a2 Feltfy oaktthve

ach extlr organ to i njection dose

count
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1¥ﬁeght |S$?Ch g%gﬁn g@ asur%ﬁﬁ.foro%m 'Q*E%éﬁhfgcyte
fraction was 78.27% for the radiocactivity of the whole
leukocyte, and the radioactivity of the lymphocyte and
monocyte fraction was 21.73% for the radicactivity of
the whole leukocyte. A radicactivity distribution of
15 the control Tc-99m-peptide 12 in the granulocyte
fraction was 15.10% of the radicactivity in the whole
blood and that of Tc-99m-peptide 12 in the lymphocyte
and monocyte fraction was 8.34% of the radicactivity in
(i} the whole blood after the incubation for 30 minutes.
20 The radioactivity of the granulocyte fraction was
64.66% for the radicactivity of the whole leukocyte,
and the radioactivity of the lymphocyte and monocyte
fraction was 35.34% for the radioactivity of the whole
leukocyte.
25 From these results, it has become apparent
that the distributions of Tc-99m-peptide 3 and Tc-99m-

peptide 6 as a part of the present invention in the

lymphocyte and monocyte fraction were larger than that




radi oactivity of each organ to injection dose was

shown 15 by a val ue per organ (% D/ organ) or a val ue

per gramof organ (D' g organ). (2) Results Results

are shown in Table 6, Table 7, Table 8 and Table 9.

Time course changes in urine and the 20 small 2 June 2006
intestine are shown in Fig. 16 and Fig. 17 fromthe
results of Table 6, Table 7, Table 8 and Table 9.
According to the results shown in Table 6, Table 7,

Table 8, Table 9, Fig. 16 and Fig. 17, it was found

that the biodistributions of Tc-99m | abel ed 25

peptides in normal rats were greatly different from

each ot her depending on the argsno aci d residues of Z

and Wof the fornula described in claim1l. Nanely, a
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18M Badagbdocyeee different fromthe biodistribution

of Tc-99m peptide 12 and were stinulated for
excretion to urine (Fig. 16). In



particul ar, the tendency was significant for Tc-99m 20
peptide 6. This characteristic is quite inportant for

vi sual i zati on of abdomi nal inflammtion such as

i nfl ammat ory bowel disease. Consequently, the peptides

of the present invention were suggested to be 2 June 2006
effective for observing the %ﬁgion W t h abdom na

| eukocyte 25 infiltration due to |ow distribution in
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08 Tc-99m-peptide 17 50.98%0. 44 49.02+0.44

Tc~-99%m-peptide 18 72.35%+4.24 27.65£4.24

Table 3. Binding rate of Tc-99m labeled peptide for
_ leukocytes of rabbits
(Binding rate($) for whole leukocytes, n=3, mean * SD)

Ulcerative colitis model
Labeled compound
Granulocytes Lymphocytes and
monocytes
(’) Tc-99%m-peptide 3 53.72+10.74 46.28+10.74
Tc-99m-peptide 6 78.27+3.16 21.73+3.16
Tc-9%m-peptide 12 64.66+x4.05 35.34%4.05

Example 4

Imaging of Tc-99m labeled compounds of peptide 3,

peptide 4, peptide 5 and peptide 12 on rabbit

infectious disease model, and effectiveness on acute

5 phase and subacute phase inflammation

{1) Method




Appendi x0. 4310. 0480. 1250. 0350. 0570. 0131. 6360. 993
(0. 0860. 010) (0. 0240. 008) ( 0. 0130, 004) ( 0. 3080. 171)

Col on0. 1310. 0520. 0500. 0290. 0170. 0060. 0220. 026

(0. 3350. 030) (0. 1170. 016) ( 0. 0400. 001) ( 0. 0490. 060)

Rect unD. 4860. 0590. 16410. 0100. 0630. 0050. 0500. 020 2 June 2006
(0.4650.042)(0.1760.053)(0.06§%.004)(o.o510.018)

Adr enal 0. 0240. 0050. 0080. 0010. 3540. 0020. 0010. 000

var i as0. 0590, 60306203 0650 0080, 5650 Go10. dogue 10"

(0" G002 B0, IR 0130 Tl obonc,

i @y 33:0. 16390 30 1( 4, 06004:009) £ O 090. 006)
Ski n1.0330. 4050. 3620. 0670. 1140. 0370. 0260. 010

(0. 3?11‘&«3@131%):@1@&11:54@ 104%) (thO52GH0HL{0r WA} abbit, New
Muscl el. 1150. 2360. 3660. 1150. 1100. 0210. 0260. 006

€0. 24602048)100.t@4 R.r@l3) ((NZ0D60.4H)H & 00. Giher 24
Uri ne0. 2300. 12615. 5753. 63834. 9362. 44348. 4142. 048
Fece90r625000£30 rabi0 t60 901012 @ x0HR0 kB laf}3Prent
Carcas30.4891. 87711. 1472. 8124. 2830. 3001. 1830. 362
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June 2006 _65 Tabl e 7. Biodistribution of .
Tc- 93P pept PAREAdRN 3noPRRIE 1L St él, Bepéd deolSumpeptide 6,
% D/ or]ga‘ﬁ; Jéovver colum: %D g (n=3, nean standard
devP et Fb1T gBﬁB‘Slﬁ?nasoPﬁPﬁléG 8 nPESG 1fien 12y mppt ide
.1891. 270 220, 5600. 00 02 Bl 1
1?0.@%60??% 3%% g%zo?%@%}%ﬁ. 390P6§%}€6 é%ToHﬁ@§%de 17 and
peptide 18, which were labeled with Tc-99m, 37 - 74 MBg
each, was administered to the ear vein. After 5
minutes, 1 hour, 2 hours, 3 hours, 4 hours, 5 hours and
22 hours from the administration, images were recorded
15 by using a gamma camera. The time points from 5
minutes to 5 hours after the administration are the
times from about 24 hours to 29 hours after initiating
inflammation and corresponds to acute phase
inflammation. The time point after 22 hours is the
20 time after about 46 hours from initiating inflammation
and corresponds to subacute phase inflammation.
{2) Results
Representative figures of obtained results
are shown in Fig. 4, Fig. 5, Fig. 6, Fig. 7, Fig. 8,
25 Fig. 9, Fig. 10, Fig. 11, Fig. 12, Fig. 13, Fig. 14 and
Fig. 15. Regions of interest are set on the images,

and ratios of counts in the region of interest of 1000

pixel for whole body counts (% injection dose (ID)/K
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Appertide of [A]/[M] after 2 hours from the administration

10

15

20

25

{26 hours after initiating inflammation, acute phase
inflammation) was 10.34 # 3.34 (mean * standard error)
(n=3), and the ratio of [A]/[M] after 22 hours from the
administration (46 hours after initiating inflammation,
subacute phase inflammation) was 33.94 t 20.76 (n=3),
while the accumulation to inflammatory region was
decreased from 1.66 + 0.63% ID/K pixel after 2 hours
from the administration (26 hours after initiating
inflammation) to 0.90 + 0.29% ID/K pixel after 22 hours
from the administration (46 hours after initiating
inflammation) .

In Tc-99%m-peptide 3 of the present invention,
the ratio of [A]/[M] after 2 hours from the
administration (26 hours after initiating inflammation)
was 6.55 = 2.06 (n=5), and the ratio of [A]/[M] after
22 hours from the administration (46 hours after
initiating inflammation) was 54.16 * 32,86 (n=5), while
the accumulation to inflammatory region increased from
0.93 £ 0.31% ID/K pixel after 2 hours from the
administration (26 hours after initiating inflammation)
to 3.70 + 2.67% ID/K pixel after 22 hours from the

administration (46 hours after initiating

inflammation). In Tc-99m-peptide 4, the ratio of
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0-09§Qd0t9e59§91g159-fﬁf?{ﬁ%gg%zQ%292o%@urs from the
administration (46 hours after initiating inflammation)

5 was 29.07 + 19.97 {(n=3), which were lower values than
these of the prior known Tc-99%9m-peptide 12, while the
accumulation to inflammatory region was increased from
1.09 + 0.22% ID/K pixel after 2 hours from the
administration (26 hours after initiating inflammation)

1¢ to 1.85 % 0.34% ID/K pixel after 22 hours from the
administration (46 hours after initiating
inflammation). In Tc-99m-peptide 6, the ratio of
[A]/[M] after 2 hours from the administration (26 hours
after initiating inflammation) was 14.25 * 0.31 (n=3),

15 and the ratio of {A]l/[M] after 22 hours from the
administration (46 hours after initiating inflammation)
was 43.84 £ 12.58 (n=3), while the accumulation to

inflammatory region was increased from 1.22 + 0.05%

ID/K pixel after 2 hours from the administration (26

o\

20 hours after initiating inflammation)} to 1.77 + 0.07%
ID/K pixel after 22 hours from the administration (46
hours after initiating inflammation).

Generally, most of leukocytes infiltrated
into inflammatory region after about 24 hours from

25 infection consist of mainly neutrophils (occupying
mostly in granulocytes), thereafter these decrease
gradually and majority of infiltrated leukocytes are

changed to monocytes including macrophage and
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> From the above results, it was shown that the peptides
of the present invention are extremely useful for the
diagnosis not only in the acute phase inflammation
after 26 hours from onset of inflammation (2 hours
after administration)} but also in the subacute phase
10 inflammation after 46 hours from onset of inflammation

(22 hours after administration).
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0. 08Q0:0060./023050050. §260:0090| 0480. 416, ol png ;4 +19.97
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0. 0renti3@18 0620350064 - TN20:DEO0. 0D-B0. Q01L.88 2.18 conducted
Tc-9%m— 1.83 3.91 5.30 5.79 8.87 8.94+ not
peptide 9 +0.38 +0.52 #2.08 +1.48 +3.02 3.03 conducted
gg;iig; 2.96 7.06 | 10.34% | 13.81+ | 16.88% | 19.64+ 33.94
Y +0.63 | +1.43 3.34 2.94 2.80 1.24 +20.76
;z;zfg; 1.60 | 2.84 | 6.21 | 5.60 | 9.25 |11.26% not
13 +0.22 +0.46 +1.25 +2.00 +1.63 2.77 conducted
;g;gii; 1.63 3.88 | 12.23+ ] 11.20+ | 18.93+ | 27.79+ not
" +0.21 | £0.88 | 3.30 3.73 3.08 9.32 | conducted
;:;323; 2.41 | s5.94 | 8.81 |11.86% | 12.88% | 13.32+ not
e £0.09 | +1.82 | £4.21 6.02 9.40 8.76 | conducted
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;Z;iig; 1.58 2.21 3.76 3.60 4.18 4.20 not
P £0.01 | #0.98 | #£0.11 | #2.71 | #3.09 | #2.67 | conducted
Example 5.
Pharmakokinetics of Tc-99m labeled peptide 3, peptide
4, peptide 6 and peptide 12
(1) Method
5 Biodistributions of four types of Tc-99m

labeled compounds consisting of Tc-99m-peptide 3, Tc-

9%m-peptide 4, Tc-99m-peptide 6 and Tc-99%9m-peptide 12
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June 23?6 68 Exanple 6 Biodistribuytion in_rat

ul c&katige &BIF??saﬁﬁdeﬁkéﬁﬂplﬁseﬁupnesg O RHwrFff Yy was

o1 AITRLLO0-LD) AR08 PLeRar aE! 00,0k Ll fregat i on

ceratlvec 1trs

aCCQEQL’:QSuéDD&Dﬁey gﬁ%%ngga%gaggg%ﬁe&ﬁ%ht (A h-O%OEtg)

Tr| nnﬁeabma@ﬂessﬂaf ohitth acivdnaTNBSLE 860 WnMB.B:eJEQ 3G
dissolved in ultra pure water 4 m, and ethanol 3.2 n

wastagdees i hel aiynute pregal € 0501 0ubgd nfraédhe
ethanollfhy5|olog|cal saline solution. A tube was

i nseffLul perataififm iTREP WegechraRpeRi Rt theem Hhést i ne

10 abdominal aorta. Radioactive counts of each extirpated
crgan to injection dose were measured with a Nal single
channel analyzer. Weight of each organ was measured
for calculation of the biodistribution. A ratio of the
radicactivity of each organ to injection dose was shown

15 by a value per organ (%3ID/organ) or a value per gram of
organ (%ID/g organ).

{2) Results
Results are shown in Table 6, Table 7, Table

() 8 and Table 9. Time course changes in urine and the

20 small intestine are shown in Fig. 16 and Fig. 17 from
the results of Table 6, Table 7, Table 8 and Table 9.

According to the results shown in Table 6,
Table 7, Table 8, Table 9, Fig. 16 and Fig. 17, it was
found that the biodistributions of Tc-%9m labeled

25 peptides in normal rats were greatly different from
each other depending on the amino acid residues of Z
and W of the formula described in claim 1. Namely, a

metabolic pathway of the conventional Tc-99m-peptide 12
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5 days, the rats were 20 used for the exam nation.
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the tail vein. After 5 mnutes 25 mnutes
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[Al/[B]) vvereotalne on t eva ues of
OrgaﬂroﬁZﬁhé%ﬁﬁHééilﬁésﬂbt§h§r§p§@9&0x|PFﬂ&“ﬂﬂﬁ )10, Further,
Table 11 Table 12 and Table 1 10 Tc-99m peptl de 3
showet thedifHtiicod toto] AL 1z8. &bdofirk8 afrtfdmmmation
mnutes fromthe admnistration, and 7.91 1.16 after
180 B Pt s wafémnfnﬁéoradhwel;t%ww Mg sieewd| hogh
d|oact|V|t hlbitfflnthelnflammtlon
regl - Qré& ?hsnil% hEM TR wi t h

ety or™s FERCEEOL L e O SR8 e o,
depenteydntmanRent i 6H| t ReL9oRMm At &f t@ym Qndg‘89t§§pt1de
fromthe adm nistration, the ratio of [K]
3, peptide 4 and peptide 6, in which T and U of the
formula described in claim 1 were converted to or added

15 with a hydrophilic amino acid such as a charged amino
acid and an acidic amino acid, were different from the
biodistribution of Tc-99%m-peptide 12 and were
stimulated for excretion to urine (Fig. 16). In
particular, the tendency was significant for Tc-99m-

20 peptide 6. This characteristic is quite important for
visualization of abdominal inflammation such as
inflammatory bowel disease. Consequently, the peptides
cf the present invention were suggested to be effective
for observing the region with abdominal leukocyte

25 infiltration due to low distribution in the abdominal

region particularly in the small intestine as compared

with the conventionally known peptide 12.
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(0.465+0.026) | (0.199+0.024) | (0.079£0.014) | (0.025+0.007)
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% D/ organ; Lower colum: % D/g (n=3, mean standard
devi at d)z%gz)s O ganSSsmm.n' 30 m @O @Qn.m n. 180 6mnﬁn 180 min.
5. 2] 41.6671.7u4“.1§§0 821636861466 D'%“

0. p2seiad) (0. 71, U85 (0.5¢5T, 01t (0 515?31 oﬁé
( ) ) (0 A'(A-A.A-O-AA )) {0.054%0.035)
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(4.547+0.226) (0.235+0.028) (0.107+0.019) (0.05440.036)

Spleen 0.055+0.005 0.019+0.003 §.014+0.002 6.013%0.010
{0.135+0.013) (0.046£0.008) {0.039+0.003) (0.035£0.023)

Kidneys 1.380£0.161 1.080%0.125 1.043£0.167 1.017+0.639
{1.055x0.152) {(0.876£0.145) (0.830+£0.123) (0.82220.525)

Stomach 0.B02+0.643 1.884+1.594 1.748+40.191 1.953+1.069
{0.219+0.167) (0.51640.446) (0.586%0.0786) (0.596+0.178)

Small 44.145#2.931 86.860+2.200 86.308%1.540 11.574+15.140
intestine (5.91540,448) (12.285x0.316} (12.392+0.927) {1.888%2,411)
i 0.161+0.22 0.07620.003 G.169+£0.047 73.702+£24.073

Appendix

{(0.043+0.004) (0.020£0.002) (0.04340.007) {15.226+6.088)

coton 0.080%0.006 0.023+0.005 D.026+0.009 0.048+0.016
(0.16720.007) (0.048+0.006) (0.046£0.011) (0.112+0.052)

Rectun 0.162+0.038 0.041+0.011 0.03740.010 0.019+0.0%11
{0.175+0.003) (0.05340.005) {0.045+0.011) (0.022+0.016)

Adrenal 0.00920.001 0.002+0.000 0.002+0.000 0.001%0.001
(0.223+0.031) {0.057£0.009) (0.054+0.011) {0.235+0.032)

ovaries 0.29+0.008 0.008+0.001 0.00740.001 0.008+0.001
(0.368x0.100) {0.098+£0.015) (0.088+0.014) (0.038%£0.G16)

Bones of 0.165+0.026 0.057+G.005 0.049+0.006 0.029£0.021
lower limb | (0.140+0.018) (0.050+0. 005} {0.043+0.008) {0.025%0.017)

Sxin 0.37410.040 0.091+0.016  0.104£0.025 0.042£0.047
(0.16520.G27) (0.073+0.008) (0.036+0.002) (0.0018£0.019)

Muscle 0.374£0.040 0.137+0.031 0.105+0.027 0.04740.023
{0.165£0.027) (0.02140.004) {0.01620.004) (0.007£0.004)

Urine 0.400%0.154 2.687£0.285 5.493+0.833 8.767+5.591
Feces 0.025%0.002 0.049£0.005 0.105%0.019 0.373%0.122
Carcas 14.537+1.466 4.493+0.616 3.41140.465 1.720+1.276
{0.134+0.015) (0.041+0.0086) {0.03140.004) {0.016£0.012)
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Ad ratj coliti O j
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0. 0426t Rd2 0 0260 HHhL0 £006Q. 0028, 0029, 000 Hvary gs. ;. Exp.

(0.5290. 150) (0. 3090. 133) (0. 0800. 020)( 0. 0220. 003) Bones

of 0. BF70. 0548). 2186-2082018210. 00804 0780. 023 | ower
| i mb( 0, 2890. 033) (0. 1740. 053) (0. 0970. 009) (0. 0610. 017)
0. 77501 2 etrberzZEne33d £o020. 8489, (DML 0 BK0 mg was

10 dissolved in ultra pure water 4 ml, and ethanol 3.2 ml

was added therein to prepare 50.0 mg/ml 46%
ethanol/physiclogical saline solution. A tube was
inserted per anum in 7 - 8 cm depth into the intestine
of etherized SD strain rats (Sprague Dawley, specific
pathogen free), female, 7 weeks old, body weight 164 -
177 g, fasted 24 hours before, and air 0.1 ml was
infused. Subsequently, TNBS/46% ethanol/physiological
saline 0.2 ml was infused, and massaged and tilted the
posture for 2 minutes. After 5 days, the rats were
used for the examination.

Tc-99m-peptide 3, Tc-99m-peptide 4, Tc-99m-
peptide 6 and prior known conventional Tc-99m-peptide
12 as a control, about 7.4 MBg/rat each, were
administered to the tail wvein. After 5 minutes, 30
minutes, 60 minutes and 180 minutes from the
administration, rats were exsanguinated and a
radioactive distribution in each organ was measured by

using a Nal single channel analyzer to obtain $ID/each
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6250 . ARIA)E0 021402057 ( 61 0DbamEE)r0.10190.0002) (ratios

O 13 0. 0060. 0170. 0040. 0040 002 Heart. .
ﬁgoﬁgsfs)[)ﬁ(é 4868, 9265 +ocB AT THHY ¢hs0781868) of 3ID/g

O 57 OO 3740. 0760. 1700. 0400. 0690. 025 Lungs

(0. 64 236)(0 3910. 088) (0. 1810. 035) (( 1. 0750. 023) 2190

16. 7@%3R%%@l$59913 7967. 3220. 7201
Results are shown in Table 10, Table 11,
Table 12 and Table 13.

10 Tc-99%m-peptide 3 showed the ratios of [A]/[M]
3.36 £ 0.58 after 5 minutes from the administration,
and 7.91 * 1.16 after 180 minutes from the
administration. High level of radiocactivity was
exhibited in the inflammation region as compared with

15 the muscle with non-inflammation region as well as
increasing tendency of the ratio of [A]/[M] with the
time course dependent manner. Further, on and after 60
minutes from the administration, the ratio of [A]/[B]
exceeded a value 1, and exhibited 2.00 + 1.50 after 180

20 minutes from the administration, showing increasing
tendency. This may not be due to a non-specific
accumulation reflecting increased blood flow but is
considered to be due to a specific accumulation to
inflammation.

25 Tc-99m-peptide 4 showed the ratios of [A]/[M]
4.37 + 0.68 after 5 minutes from the administration,
and 9.29 + 2.82 after 180 minutes from the

administration. High level of radioactivity was
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(Feectwt?. szo%.(sfs?SPﬂi%‘? 0BUIR20. FHFN63200p13nd after 60

250 00B) 0. 0045 5. 015 it 0Gtb. G630006010°006- 1 15)
Adr e@leeded a value 1, and exhibited 1.51 % 0.41 after 180
minutes from the administration, showing increasing

tendency. This may not be due to a non-specific
accumulation reflecting increased blood flow but is
10 considered to be due to a specific accumulation to
inflammation.
Tc—-9%m-peptide 6 showed the ratios of [A]/[M]
4.41 + 0.97 after 5 minutes from the administration,
and 16.50 # 11.08 after 180 minutes from the
15 administration. High level of radiocactivity was
exhibited in the inflammation region as compared with
the muscle with non-inflammation region as well as
increasing tendency of the ratio of [A]/[M] with the
{Kﬁ time course dependent manner. Further, on and after 30
20 minutes from the administration, the ratio of {[A]/[B]
exceeded a value 1, and exhibited 2.74 + 1.72 after 180
minutes from the administration, showing increasing
tendency. This may not be due to a non-specific
accumulation reflecting increased blood flow but is
25 considered to be due to a specific accumulation to
inflammation.

Tc-99m-peptide 12 showed the ratios of

[A1/[M] 4.66 * 3.13 after 5 minutes from the
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ratic of [A]/[B] showed 1.89 % 2.39 after 60 minutes
from the administration, it decreased thereafter, and
was 1.00 £ 0.89 after 180 minutes from the
10 administration.

According to the present examination, the
peptides of the present invention were superior on the
points of the accumulation and the retentivity to
chronic inflammatory region with high infiltration of

15 lymphocytes and monocytes than the prior known peptide

12, and were proved to be useful for chronic

inflammation such as ulcerative colitis.
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Table 10. Biodistribution of Tc-9%m-peptide 3 in rat IBD model

Upper column: %ID/organ; Lower column: $%$ID/g
{n=3, mean * standard deviation)

Crgans 5 min. 3C min. 60 min. 180 min.
Blood 6.145+1.475 2.397+1.066 0.76310,238 0.16440.120
{0.91240.084) {0.341%0.697) (0.10840.025) {0.023+0.013)
Heart 0.0167+£0.004 0.045+0.006 0.020+0.001 0.004£0.000
(0.345£0.006) (0.101+0.009;} (0.042+0.004) (0.008£0.001)
Lungs 0.840+0.027 0.248x0.004 3.151+0.020 0.05320.016
{1.031+0.058} (0.308+0.016) (0.177+0.029) (0.068+0.025)
Liver 24.38242.015 16.240+2.633 7.993+1.993 1.243+0.250
{4.146+0.528) {2.872+0.793} {1.310£0.313) {0.234+0.053)
Spleen 0.211+0.008 0.07520.023 0.07410.018 0.033+0.016
(D.59740.046) (0.21240.070) (0.207+0.037} (0.136%0.043)
) 13.030+£1.588 18.869+6.719 16.068+1.238 6.24810.746
Kidneys
{11.263+1,648) (15.816+5.386) (13.353+1.426} {5.333120.482)
Stomach 1.42840.982 0.181£0.072 0.08210.013 0.035+x0.016
(0.402£0.242) {0.058+0.034) {0.025+0.005) (0.013%£3.006)
Small 20.876%4.511 34.28618.601 37.50612.672 25.538119.634
intestine {3.056+0.970) (5.520+2.262) {5.24910.446) (4.165+3.176)
, 0.405+0.085 0.19220.134 0.080+x0.024 14.113+13.789
Appendix
(0.1104£0.031) {0.030+£0.003) (0.015+0.004) (3.030£2.871)
Colon 0.228+0.044 0.052+0.033 0.046£0.026 0.087+£0.110
(0.484+0.528) {(0.140+0.012) {0.083+£0.044) (0.229+0.315)
Rectum 0.5%0+0.118 0.286%0.210 0.110+0.062 0.089%0.024
{inflammation) (0.573+5.047) (0.203+0.036) (0.097+0.035) {0.041+£0.021)
Adrenal 0.026+0.003 0.008+0.001 0.003+£0.001 0.001+£0.001
(0.29%4+0.360) (0.097+£0.065) {0.067+£0.018) (0.082+0,084)
ovaries 0.062+0.046 0.011+£0.000 0.005+0.002 0.005+£0,005
{0.779+£0.572) (0.135+0.003) (0.069+0.020} (0.069+£0.057)
Bones of 0.225+0.047 0.087+0.01% 0.049+0.018 0.035+0.022
lowar limb (0.21140.047) {0.086+0.032) {0.050+0.023) (0.036£0.023)
Skin 0.378x0.114 0.191+0.211 0.10340.018 0.069+£0.047
(0.220£0.017) (0.102+0.049) {0.062£0.041} {0.040+0.034)
Muscle 0.537+0.180 0.181+£0.101 0.094+0.014 0.068+C.049
(0.104+0.008) {0.032+0.015) {C.018+0.009) (0.01440.012)
Urine 0.681+0.234 4.09420.769 6.0714£0.736 B.305+2.667
Feces 0.656+1.023 0.07320.03%1 0.073+0.002 0.430+£0.391
Carcas 16.159+2.511 5.820+1.595 3.3%2+1.387 2.661+£2.059
{0.197+£0.056) {0.065+£0.027) {(0.040£0.024) (0.036£0.035)
Rectum
{(inflammation) 0.64+0.04 0.63+£0.10 1.0910.70 2.00£1.50
/blaod
Rectum
(inflammation) 3.3610.58 2.00£0.95 4.78%1.57 7.91+1.16
/muscle
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Appendi X Upper column: $ID/organ; Lower column: %ID/g
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Rectomt—t491t—31686 1170066037094 01630328
_ 5o E B - Ao ek 087 [ U0, 82140 308 0.146%0.029
(1 nfll ammPebe (C.625+0.114) § (0.213+0.055) | (0.092+0.016). | (0.019+0.002)
On)(0-48bU-519)(Uokéﬂﬁﬂoﬁy‘)bgméyégesﬁl)dng€QM4 Zb.00440.002
Adr gnal 099180. 0020. £94000020:00d560; 0240} 00290038, | (0.007+0.002)
(0.4410. 044) (0. 0980:704/(}H0./ 4200.:8:.0)( Of 0b 900443 U 0.069+0.025
0. 0520. 027% 0110.0000:00150.| 0600400004 OLasi:e35) | (0.07540.023;
fiver 18.757+3.225 | 13.932+3.655 7.34440.694 1.219+0.163
(2.61740.132) | (1.92240.413) | (1.072£0.232) | (0.200+0.024)
Spleen 0.175%0.088 0.170£0.055 | 0.0810.008 0.06940.031
. | {0.36220.051) | (0.416+0.168) | (0.176+0.046) | (0.171%0.053)
Kidneys 4.56420.850 5.646+0.919 5.439¢1.647 6.237+1.026
(3.13140.507) | (4.276£0.533) | (4.262+1.522) | (4.490+0.638}
Stomach 1.304+1.206 0.209+0.097 0.14910.024 0.09020.062
(0.323#0.206) | (0.057+0.032) | (0.03920.021) | (0.035+0.019)
Small 33.89044.651 | 41.709+7.462 | 45.37842.739 | 30.633+19.329
intestine (4.095+0.762) | (5.413+1.168) | (6.383+0.486) | (4.45942.611)
. 0.294+0.074 0.094+0.023 0.078+0.061 | 18.242+20.821
Appendix
(0.060%0.012) | {0.02240.002) | {0.016+0.010} | {4.248+4.880)
colon 0.181£0.171 0.04840.015 0.019+0.014 0.053+0.066
(0.289+0.072) | (0.114+0.047) | (0.046+0.010) | (0.112+40.135)
Rectum 0.410%0.157 0.410+0.398 0.1330.092 0.032+0.011
{inflammation) | (0.468+0.127) | (0.216£0.150) | (0.115+0.076) | (0.028+0.008}
Adrenal 0.015£0.005 0.005+0.002 0.00410.000 0.0010.000
(0.3760.119) | (0.12940.061) | (0.095+0.008) | (0.023+0.008)
ovarios 0.042+0.012 0.025:0.011 0.006%C.002 0.00240.000
{0.5290.150) | (0.309£0.133) | (0.080+0.020) | (0.02240.003)
Bones of 0.377+0.054 0.218+0.052 £.12140.008 0.078+0.023
lower limb (0.289+0.033) | (0.17440.053) | (0.097£0.00%) | (0.061£0.017)
sxin 0.77340.276 0.327%0.233 0.112+0.048 0.025%0.011
(0.268+0.050) | (0.131+0.047) | (0.044+0.007) | (0.009+0.002)
el 0.757+0.118 0.310+0.157 0.101%0.012 0.022+0.008
{0.10640.014) | (0.047+0.026) | (0.013+6.001} | (0.03+0.001)
Urine 9.976+3.195 | 23.885+2.560 | 35.648+1.482 | 41.509%2.043
Feces . 0.104+0,139 0.032+0.034 0.024£0.023 0.215+0.305
Corcas 22.375%2.165 | 10.901+4.459 1.354£0.670 1.35340.323
(0.192+0.029) | (0.101+0.058) | (0.037+0.005) | (0.011+0.002)
Rectum
(inflamration) 0.7420.10 0.95£0.42 1.2640.82 1.51%0.41
/blood
Rectum -
(inflammation) 4.370.68 4.46£1.00 8.8146.35 9.29+2.82
/muscle




. (0. 6460. 334) (0. 1370. 004) (0. 1820. 197) (0. 0520. 050)
Bones of 0. 2250. 0470. 0660. 0320. 0660. 0320. 280. 020 | ower

|'i mb(0.2110. 047) (0. 0780. 026) (0. 0620. 027) (0. 0280. 021) O
0.3780. 1140. 1910. 1490. 1300. 0480520 044 Ski n.

(0.2200.017) (0. 0960. 037) (0. 1030. 076) (0. 0300. 029) 2 June 2006
0. 5370. 1800. 1740. 0730. 1200. 0450. 0520 044 Muscl e.

(0. 1040. 008) (0. 0300. 011) ( 0. 0260. 015) (0. 0110. 010)

Uri ne0. 6810. 2343. 6900. 8866. 17130. 5897. 1352. 769

Feces0. 6561. 0230. 0700. 0230. 3560. 4900. 3310. 325 6. 0364 2

16. 1592. 5115. 7021. 1466840811 769 Car cas.

(0 1%%9_05' [% Q) 0, O L0 029% model
Rectd q ] ': g A ah4 1
/ bl ood Rectum + standard deviation

(i nflammati on) 4. 663 134 211 1511.1012. 336. 224. 61

/ 'WEE' ?qag? ‘]Iunel 2005611117116 5 E’(am'oemlz D S rrl l%b‘tmla.rg)n of 180 min.
Te= ""'”l' abetet-peptrde 3= '”1“7%’ ' 6”93 6 0.818+0.304 0.146%0.029
Blood (0.625%0.114) (0.214£0.057) | (0.09240.016) | (0.019+0.002}
Hoart 0.13240.032 0.42+0.006 0.017+0.604 3.004+0.002
(0.22940.058) | (0.080+0.020) {0.031+0.008) | (0.007%0.002)
Lungs 0.57140.230 0.374%0.076 0.17040. 040 0.069£0.025
{0.640+0.236) {0.391+0.088) {0.18140.035) | (0.07520.023)
Liver 18.757£3.225 13.991+3.796 7.322+0.720 1.219+0.163
(2.617+0,132) (1.930+0.126) {1.069+0.235) | (D.20040.024)
Spleen 0.175+0.088 0.1710.055 0.081+0.008 0.06%40.031
(0.362+0.051) (0.418%0.170) {0.1760.046) | {0.17140,053)
Kidneys 4.564+0.850 5.664+0.917 5.427£1.667 6.237+1.026
{3.131+0.507) {4.29140.548) (4.254+1.536) | (4.490%0.638)
Stomach 1.304+41.206 0.210£0.098 0.51940.649 §.090%0.062
(0.32310.206) {D.057+0.033) (0.10740.109) | (0.035%0.019)
Small 33.890+4.651 41.389%7,985 45.17542.447 | 30.633419,329
intestine {4.095+0.762) (5.371+1.225) {6.357+0.498) | (4.459%2.611)
) 0.294%0.074 0.198+0.166 0.07840.061 18.242+20.821
Appendix
(0.060%0.012) {10.049+0.044) {0.016+0.016) | (4.248+4.880)
colon 0.18140.171 0.04820.014 0.019+0.014 0.053+0.0686
(0.289+0.072) (0.115+0.048) (0.046+0.010) | (0.11240.135)
Rectum 0.410%0.157 0.413+0.402 0.13240.091 3.032+0.011
{inflammation) (0.468+0.127) {0.21740.152) {0.114+0.075) | (0.028+0.008)
Adrenal 0.015+0.G05 0.005%0.002 0.004+0.000 0.001+0.000
(0.376%0.119) (0.130+0.062) {0.09440.008) | (0.023+0.008)
ovarios 0.042+0.012 0.025+0.011 0.006+0.002 0.002+0.000
(0.52940.150) {0.311+0.,136) {0.080+0.021) | (0.022+0.003)
Bones of 0.377+0.054 0.219+0.054 0.12040.008 0.078+0.023
lower limb {0.289+0.033) {5.174£0.054) (0.09740.010) | (0.061%0.017)
Skin 0.773+0.276 0.32840.237 $.112+0.048 0.025£0.011
(0.268+0.050) {0.131+0.048) {0.04440.007) | (0.009+0.002)
Muscle 0.75740.118 0.31140.160 0.10140.012 0.022+0.,008
{0.10640.014) {0.047+0.028) (0.013+0.001) {0.03+0.0G1)
Urine 9.976+3.195 23.955+2.467 35.53741.650 41.509+2.049
Feces 0.104+0.139 0.032+0.034 0.024%0.023 0.215+0.305
Carcas 22.375+2.165 10.953+4.550 4.33840.643 1.353+0.323
{0.192£0.029) (0.101£0.058) {0.037£0.005) | (0.0110.002)
Rectum
{inflammation) 0.7540.13 1.27+1.04 1.88+1. 44 2.74+1.72
/blood
Rectum
(inflammation) 4.41+0.97 5.54+2.99 13.16+11.07 16.50411.08
/muscle




in human bl ood (1) Method In order to confirmclinica

ef fectiveness of the peptide of the present invention

in human, binding affinities to | eukocytes of two

types of peptides of the present invention were

exam ned by using human bl ood. The peptide 3 and theune 2006
peptide 6 |l abeled with 10 Tc-99min Exanple 2 were
separated into unl abel ed peptides and | abel ed

pepti des, and purified by rev?gsed phase HPLC under

t he same conditions as of HPL Exanple 2. A

gradi ent elution was perfornmed under the follow ng

condi $4;0ns 1320%’od1§91/9]:(uQ1$r{°Jf@' ; 5919— ) J §/ Org'g/oIBD model
TFA water),;, Oupp<d dUI0HE €S Ragi P2 niBn/g

peptide 6 after pur |nf=[39&ﬁéa(31n+\/\@§andh:ka a@ﬂfaﬂf‘lbn) The
conventionally known peptides, Tc-99m peptide 11 and

Tc- 99m‘ p@@&dsde 12, weiig. pr epar ed mEaCh ZOGOOIIu.nt he 180 min.
pept rde T1 amd tjhe; ReHLTEE 25 ‘ivﬁ'z'?ro"ﬂaibnl' Vel 17 0.308+0.193
di meft hyl Porfram det @ o8 8par e (@ 15ab Wskp 31‘6[)1?39033 8 (0.069+0.055)
conclentration ofl Q. 1100200 pd o270 S UT @rbzomvbn 0.00740.002
hydrlochl 8%t _aci{dio( Sopmbd0 9. 05Q0 1 Wi o 2aododdsal|i G.o18:0. 009)
aci d/ PBS sol uti gno(&oagh200 pd.psstopept [ de.o50oUsd201 Wassszo.029
adddd_t herel o. Thensszsoban ijor. (@288 3MBY/indopsD. @5pT was:0.050)
i nfysed . thereaflt&r3ead sehakenofae.gever als7a®condg 0f345+0.235
SnCl12/10 added f03s3268034hd (QEZ2FEIAS) AiBAFRH0eI?y) |1(@.059£0.042)
per flor mshahel i ng PedEtd-61 dt 190E 8f 100 WPt @, | 0.009+0.004
Ei nal—2—June 2006 0A89:0.629) | (0.064%0.019) 0.053+0.018) | (0.031%0.024)
Kidneys 1.440+0.326 1.077+0.182 1.48611.002 0.5980.056
(1.36940.302) | (0.977+0.383) | {1.37740.996) | (0.506%0.065)
Stomach 2.461+2.801 3.44614.540 1.990+0.778 3.500%4.830
(0.631+0.414) | (1.050+1.3¢9) | (0.659+0.263) | (1.245+1.129)
Small 43.689%9+4. 685 B2.028+4.176 80.691+9.250 42.57811.469
intestine {6.289+0,568) (12.654+1.252) (13.503+2.9¢4} (13.121+2.433)
Appendix 0.447+0.366 0.116+0.019 0.2030.070 2.703£3.959
(0.061+0.008) | (0.030+0.008) | (0.061+0.025) | (0.783+1.253)
colon 0.194%0.152 0.021%0.001 0.046+0.032 0.026%0.024
{0.423£0.333) | (0.061+0.009) | (0.103+0.077) | (0.057£0.054)
Rectum 1.149+1.318 0.117+0.060 0.637+0.947 0.203+0.328
{inflammation) | (0.486%0.319) | (0.124+0.044) | (0.39840.557) | (0.098+0.142)
Adrenal 0.018%0.002 0.004£0.002 0.017+0.024 0.002+0.003
(0.441%0.044) | (0.091+0.047) | (0.420+0.610) | (0.059+0.072)
ovaries 0.05240.027 0.011+0.000 0.015%0.016 0.004+0.004
(0.646+0.334) | (0.13740.004) | (0.182+0.197) | (0.052+0.050)
Bones of 0.225+0.047 0.066+0.032 0.066+0.032 0.28+0.020
lower limb {0.21140.047) | (0.07840.026) | (0.06220.027) | (0.028%0.021)
Skin 0.378+0.114 0.191%0.149 0.130%0.048 0.0520.044
(0.220+0.017) | (0.096%0.037) | (0.103+0.076) | (0.030£0.029)
Muscle 0.537+0.180 0.174%0.073 0.120%0.045 0.052+0.044
{0.104#0.008) | (0.030%0.011) | {0.02640.015) | (0.012%0.010)
Urine 0.681+0.234 3.69040.886 6.171+0.589 7.135£2.769
Feces 0.656£1.023 0.07010.023 0.35640.490 0.331£0.325
Carcas 16.15942.511 5.702+1.146 6.036+4.684 2.081%1.769
(0.197+0.056) | (0.06240.020) | (0.070+£0.056) | (0.027+0.029)
Rectum
{inflammation) 0.43%0.16 0.72+0.33 1.89+2.39 1.00+0.89
/bloed
Rectum
(inflammation) 4.66£3.13 4.21+1.15 11.10412.33 6.22+4 .61
/muscle




concentration was about 855.6 MBqg/ 125 ng/m .

Purification and neasurenent of radi ochemcal purity
were perfornmed by using preparative HPLC. Anal ysis was
performed under the same conditions as in Exanple 2, 5
i.e. gradient: 20%--> 50% (0. 1% TFA acetoni tril e/ 021fne 2006
TFA water); 0 -, 20 mnutes. Radioactivity

concentration after the purification was 287 - 311
MBg/ ml . Subsequently, a Percoh% density gradi ent 10

sol uti on was prepared based on the nmethod described in
Exampkg@mgield Bl ood, 20 -30 nl, was collected from

adult volunteers, 40 years old or less. The Tc-99m

| abebédtrpepticessf 3¢-Pom( 146MBa/ ppt ldd X abh Lbptide 6
mol /M as Tc- peptide) each, were added theréeto and

i ncubat bandmrbB®d i nutes. The bl ood sanple 2 - 3 ni

was | ayered over carefully to the prepared Percol

densi't{y ¥efitnt solution. After centrifugation at

2000 rpm (800 for 15 mputes,. the tube was frozen
a%d each fracﬁ?b%kdfﬁ ﬁﬁscgﬁglEﬁfc{ﬁpﬁﬁﬁ%uf§¥eEEEF§P?SS of

t hen 1 i YLy h, j : asured ..
L R R e L SR RN SR i
radi et Miftes dostehiRut{oss ofr s %%Beé %erggtides of
peptides in the bl ood conponents. ( Resul ts 25
Accotlth g etsenttheé nlvenkbory tvee oo it sniofe 4 290 us i 6E0Auman
cells/pl fromthe hematol ogi cal paraneter of human
and #PhunBée BePEEdept AndARe IBPIECE 6 labeled with
f@O,T%O_(ygcel.l , fouEdei' n the reference, estimted
humber s -8f ThE*3™5tne JRFE AFPAEEES dn PR ACRLFRAN
bl o c u - 1. =12 |/ ]
and%%F&ZP?g %kepgﬁ%gggfﬁgggb gﬁ"ﬁ%dﬁ kgﬁ%ﬁ?%g%ym%%verSEd
0. 0Phase. BPLCResd:E St QMY ot ibhyt LONss Ofiprc t Mpes
of Tc-99m pepti des and the

Example 2. A gradient elution was performed under the

following conditions: 20% — B80% (0.1% TFA
15 acetonitrile/0.1% TFA water); 0 — 20 minutes
(Radioactivity of the peptide 6 after purification was
111 MBg/ml).
The conventionally known peptides, Tc—99m-

{ ) peptide 11 and Tc-99m-peptide 12, were prepared. Each
20 of the peptide 11 and the peptide 12 was dissolved in
dimethylformamide to prepare a solution having the

concentration of 0.1 mg/500 pl. A solution of SnC1,/10
mM hydrochloric acid (5 mg/10 ml) 50 pl was added to a
tartaric acid/PBS solution (5 mg/200 ul), and the

25 peptide scolution was added thereto. Then *"™I'co,”
solution (2738 MBg/ml) 0.25pl was infused immediately
thereafter and shaken for several seconds to perform

labeling reaction at 120°C for 10 minutes. Final




5 negative control (Tc-99m gl ucoheptonic acid) in the
human bl ood are shown in Fig. 18. Results show ng
percentages of a radioactivity of granul ocyte fraction

to the radioactivity in the total |eukocytes, and a

radi oactivity of |ynphocyte and nonocyte fraction to yyne 2006
10 the radioactivity in the total |eukocytes are shown

in Table 14. In Tc-99m peptide 3, Tc-99m peptide 11

and Tc-99m peptide 12, n wa 4 and in Tc-99m pepti de

6, n was 3. Aradioactivity distribution of Tc-99m 15
pept icdecdnt Pat hen granwWRemt & sk @CMESVIZ\@SH\%/]mﬂl% of

the radioactivity in the whole blood and that of

Tc- 99pripepstden Frich el urgnphacyFer afto MRAOLYHIE purity
fraction was 39.98% of the radioactivity in the whole

bl oot{®Aft RPrIeMRed Ayubstingnpropa8t hvalHEL . THmalysis was
radioac%ivit of 20 the granul ocyte fraction was

35. 4284 F OF ¥ h& ndedditE5c ERIFL §OREL Ehenswrst 61 dxeowyee?,
agd thg j.acti vty of _the |y yte and, nonocyte
frac%i%n éﬁ%@'% ng&ffor ?i% g%&ggg@%iéFF§OBFt{h§ey0-l%
whol era | ukaoyt @. Theg rigsylds; de rated.that in the
25 heal t hy human bl ood, Tc-99n}p§%?? g@§§g%£yhe

pr eserrceritmeenbnoarwas thstphbutdidind hasl yagphacyg e
and the nonocyte nuch nore than the conventionally
knoWParerl -99m pepti de 11 and Tc-99m peptide 12. 2 June
2006 79 A radioactivitg di stribution of Tc-99m

peptide 6 in CHESETAMRFbeyte Faraatliloneonas t2991594 ofit

e . hadi;oactLyity in t who] e bl god and that of, _
10° s RtBA haY BYendied Btihon cBana haonodgeer ibed in
fraciisapi1was.5 6.59% of the radioactivity in the whol e
bl ood after the incubation for 30 m nutes. The

radi oacti vi t yBbdod,he2o granwi19cyhe Ehachhe8d Wesodla At +
8.67% for the radioactivity of the whole | eukocyte,

and VPhenteads oatt ivdans ofidt e LgsphocPhe Bodd ImNomEIRd
fragtionies, 30 w1 (111 MBq/ml, 1.8 x 10 mol/ml as Tc-
15 peptide) each, were added thereto and incubated for 30
minutes. The blood sample 2 - 3 ml was layered over
carefully to the prepared Percoll density gradient
solution. After centrifugation at 2000 rpm (800 x g)
f 5 for 15 minutes, the tube was frozen and each fraction
20 was cut off by using a cutter, then the radicactivity
of each fraction was measured using Autc-Well Gamma
Counter to determine the radioactivity distribution of
Tc~-99m- labeled peptides in the blood components.
{2) Results
25 According to the leukocyte counts of 4100 -
6100 cells/ul from the hematological parameter of human

and the number of receptor FPR, 100,000 - 120,000/cell,

found in the reference, estimated numbers of the




10 was 18.07 8.67%for the radioactivity of the whole
| eukocyte. The results denonstrated that in the
heal t hy human bl ood, Tc-99m peptide 6 of the present

i nvention was distributed in the | ynphocyte and the

nmonocyte nmuch nore than the conventionally known To-2 June 2006

15 99m peptide 11. A radioactivity distribution of the
negative control Tc-99m gl ucoheptonic acid in the
granul ocyte fraction was 1.11% of the radioactivity
in the whole blood and that of Tc-99m gl ucoheptonic

aci d rienepher 26pk yimhamre rarddweeey e Enastd@mvas ¢g -
2.52% of the radioactivity in the whole blood after

t he ILn2ubat®oh mdlofmI30 amicnat estibnofhpept B8Mreceptor in
fraction, 95.39%thereof were distributed. Since it

i s t ABTARgRIE EEntd-@3 -WRi-6R - coBedubbs Hiarding t h
Ieukac%ée a ratio of the 25 radioactivity of the

gr andt B E A i9dn ‘akdPgsr afi §C- 3P BrRP HiRoded Fhey

of t heslyrphogy nd.NoRACYL fraction for, the tota
Ieukoc%téﬂﬁgre %%Fachgupg eaiuc??ﬁQ?ﬁpﬂﬂﬁﬁﬂibl&Ed?hﬁ

r adi pasdr WilghR 2aHenendQa6; 80r; gi sig i butd f '
Tc-99m peptide 11 in the érantgocyte L%r%ﬁ%é%n?“ﬁgéng

58. M@ odntayesr adi aachivbaytiwithermhpleu1l9ed ardction
that of Tc-99mpeptide 11 in the |ynphocyte and

monoey tidief radipentwiasts. D2%hé tdim I dadivdactiteist yahd &
the whole bl.ood after the incubation for 30 mnutes.

The THiIGECET Ty bf L YRRNYF Bk 3 tonpcyéei dFaghson to
&7 98% f.ar,. cadigactivity of -t eé&?ple | eukocyte, |
and tE%I%géﬁggggg%#¥yl%ft?%é“??ﬂpﬂ@ \ §y5ﬁ8 ﬁﬁﬁo%??%@ in
fractar was 12,0836 Son-Sdis (ainagLiybtyoghethe 1ol fy
10 | eukocyte. In the human bl ood, a radioactivity

di sthc-99t-papofddci99m pepd ide akd iR rheognapebocyd &, n
fracti on was 25.09% of the radioactivity in the whole

bl o¥dSadd that of Tc-99m peptide 12 in the |ynphocyte

A radicactivity distribution of Tc-99m-

15 peptide 3 in the granulocyte fraction was 21.91% of the
radiocactivity in the whole blood and that of Tc-99m-
peptide 3 in the lymphocyte and monocyte fraction was
39.98% of the radioactivity in the whole blood after
the incubation for 30 minutes. The radioactivity of

20 the granulocyte fraction was 35.41% for the
radicactivity of the whole leukocyte, and the
radioactivity of the lymphocyte and monocyte fraction
was 64.59% for the radioactivity of the whole
leukocyte. The results demonstrated that in the

25 healthy human blood, Tc-99m-peptide 3 of the present
invention was distributed in the lymphocyte and the
monocyte much more than the conventionally known Tc-

99m-peptide 11 and Tc-99m-peptide 12.



15 and nonocyte fraction was 13.77% of the

radi oactivity in the whole blood after the incubation
for 30 mnutes. The radioactivity of the granul ocyte
fraction was 64.57% for the radioactivity of the
whol e | eukocyte, and the radioactivity of the 2 June 2006
| ynphocyte and nonocyte 20 fraction was 35.43% for the
radi oactivity of the whole |eukocyte. Above results

i ndi cated that the peptide ot? the present invention
was bound nore strongly in t he | ynphocyte and the

nmonocyte than i nréﬁ%ag:rtqwltgrc%ﬂgtﬁf’bgéi&qn@@r'ﬁgﬂ%n{-h

the negative control Tc-99n¥ gl ucoheptonic acid and

the pepveati onal |dhkrewnulecdost peatt den LlaPr29_ 45% of the
Tc-99m peptide 12. It was al so proved that considering

t he redubastofitBxadnpltéed wande Bxaogpd eabd thet peptlideSm-

of 2 June 2006 81 the present invention were .

ef f eBEPYEAS dt Ehrtdsi ¢ YMPRPFERPEARD e mddtte dinatiiioph was

| ynphogcyi es d nonocytes, Taple 14. Binding rati o of

T BB T BT o e GRE B G R GAoCHL Foe? the
nean; 'y i atyl QF I ndi i o to.l.eukocyte

(5 D e o A eyt ool mtsacirese g e Ene

NoNOgy4 88l k6 OMrpeRt bAew335% Alo{ N=1) G v LNThh
Tc-99m pepti de 681.948.6718. 078. 67 Tc-99m pepti de

1187c 88 qawtl)vi2 y03 £( nEd) wHs Odmpeptitde ha6d tha

(n=1)35.43 (n=1) Exanple 8 5 Distribution of Tc-99m

| abelasH 9eeptiivdé y3ohnthpepririeo @y te mndamoplogde( fyaction

PPt ek eeRar at hop, of - AT L AR A0Sy AeRRe! Whdte
leukocyte. The results demonstrated that in the
healthy human blood, Tc-99m-peptide 6 of the present
invention was distributed in the lymphocyte and the
monocyte much more than the conventionally known Tc-

15 99%m-peptide 11.

A radiocactivity distribution of the negative
control Tc-99m-glucoheptonic acid in the granulocyte
fraction was 1.11% of the radicactivity in the whole
blood and that of Tc-99m-glucoheptonic acid in the

20 lymphocyte and monocyte fraction was 2.52% of the
radicactivity in the whole blood after the incubation
for 30 minutes. In the plasma fraction, 95.39% thereof
were distributed. Since it is the negative control
which could not bind with leukocytes, a ratio of the

25 radioactivity of thé granuleccyte fraction and a ratio
of the radiocactivity of the lymphocyte and monccyte

fraction for the total leukocyte were not calculated.

In the human blood, a radiocactivity



10 prepared according to the nethod of Anthony et al.
(Anthony et al. Int. J. Exp. Path., 76, 215-224,

1995). 2,4,6-Trinitrobenzene- sulfonic acid (TNBS)

360 ng was dissolved in ultra pure water 4 m and

ethanol 3.2 mMl was added thereto to prepare 50.0 2 June 2006
mg/ M 46% 15 et hanol / physi ol ogi cal saline. A tube was
inserted per anumin 7 - 8 cmdepth into the

intestine of etherized SD 0 (Sprague Dawl ey strain

rat, specific pathogen free),” female, 7 weeks age,

bodyayei g -ofl _ i ofasgt e r

hour s, angﬁ%tilgél%.olf %4:_\%3? g@%gﬁgéz%(ﬁégﬁf{ﬁ%ﬁééocxte

sol uttraat Din TNBS/#A6%0at BEnehéphysi ©l &giwdly isalthiewBoe

m was infused subsequently and nmassaged and tilted

t he pbstdirand arhafr mifndces SmThesel ¢ acledur ehe Agmehocyte

repeated for Sda}fys. After 4 days fromthe final 5 _

adnmi MS PRGOS tHectaenweas pf ovd dexf fidie taglioactivity in
col | ected

exper.iment,, and the bl ood was. collected. Th
b?oo eoqu}déte i)qﬁcdv\é?tﬁér%% HYCHRE fS’rm% ufeB8YFRSa

war t - - le:3 Tc-9 (o and

To- oo pesiTae 6 e Skt S e Lo Ta S

10- 17 B s/ hePbbif btk byi HPLz Was agded 4B8KELGre,
and incubated for 30 mnutes. The bl ood sanpl e was

car efrul Ithel apeiedcoveitpndd e prhiceysky aptepanedyte
Percol | density gradient solution. The |ayered sanple
was ‘Eestiicruyed g?- 030 e prisBo@mA ogrtiizi t ¥50fi Pyt eghole
105 After the centrifugation, the tube was frozen and
BhcHe¥P5¥EFon was cut off by using a cutter, then the

radi oact i vi ty;of . gach. | 1AGl on, was MRasured. ys| ng

Aut o- Wl | _ nter to deternine _
r adideaetet ¥t Yon db st Fd a9 +QtieTe 2990 PROt §HEh B ek

Tc-99m peptide 6 20 in each conponent of the bl ood.
(2) fRestlibs WesoZ®i MR taf tthe eadkeayteviounis G6DGhole
12600 cells/pl fromthe hematol ogi cal paraneter of
blood and that of Tc-99m-peptide 12 in the lymphocyte
15 and monocyte fraction was 13.77% of the radiocactivity
in the whole blood after the incubation for 30 minutes.
The radioactivity of the granulocyte fraction was
64.57% for the radiocactivity of the whole leukocyte,
and the radioactivity of the lymphocyte and monocyte
20 fraction was 35.43% for the radicactivity of the whole
leukocyte.

Above results indicated that the peptide of
the present invention was bound more strongly in the
lymphocyte and the monocyte than in the granulocyte as

25 compared with the negative control Tc-99m-glucoheptonic
acid and the conventionally known Tc-9%m-peptide 11 or

Tc-99%m-peptide 12. It was also proved that considering

the results of Example 4 and Example 6, the peptides of



femal e rat and the nunber of receptor FPR, 100,000 25
120, 000/ cell, found in the reference, estimted
nunbers of the receptor FPR in the blood of rats were
calculated as 1.1 - 2.5 x 10-12 nol/m, and ratios of
peptide/receptor in rats were 0.02 - 0.05. Results 2 June 2006
June 2006 83 show ng percentages of a radioactivity
in each blood conponent to the radioactivity in the
whol e bl ood are shown in Fige,,19. Results show ng
percent ages of a radloact|V|%y of granul ocyte
fracthenpt@séhe hvatiQactiatet ¥rirBctNget B4Rl chronic

| eukocytes, and a radioactivity of |ynphocyte and
nonodyf éafmaict droni rffirl t riztedr adithat yinphbdyytes tdiel t ot al

| eukocytes are shown in Table 15. In the blood of rat
wi t hmgreereg$ve colitis 10 caused by TNBS, a

radi oactivity distribution of Tc-99m peptide 3 in the

granul ocyte fraction was 7.82% of the radioactivity
in the hWidle Hﬂmw@ matief ofcTQopem peahglisd peppides to

the | ynphocyte and gﬂéﬁﬂhdéﬂﬁﬁﬁiﬁfé 10. O Wbof
the radioactivity Pn h&=@Rof > B3t 4%

i ncubattonm for—30—rinut : ] r-athi-oactivi +" he
grarulgm%gﬁeérgg | on ya 3 BR@shing, TaRA0 F%d%?ﬁ#quﬁ%%/(J
of tlh e | etlocy e, andggagulbagtggctl /i dymghogges and
| yrrr ”GC\:L e u.uu ”U”UC\It A F acti-on Wwas—56- Q'IQ/C f OFIOPHéyteS

 adil0atET 9PRTPLRE k90 dnhgl e 2P | Bukaclte. A 64.59 (n=1)

- radijoatt+ ¥9mhypebisidd wut ijon 0B81Te499m%7 pept | de 615 .0 7we 67

gr anul@;@@&_kgggiggnﬂ\m 1o. #WQIBOT 1 I’i? r‘oﬁ[]l OaEZI MIS;[ Yn 1)

in ed u”u ‘_h'_ﬁ' of” da

t he IQWbﬁ@@vPépéh@en%%o yte G480t i Gmias b, 579 of3t he=1)

radloact|V|ty in the whole blood after the 25

i ncubation for 30 mnutes. The radioactivity of the
gr anyl-geytegfraction was 74.08% for the radioactivity
of the mhole | eukocyte, and the radioactivity of the

|y Muiiee e udnén NBNOLYL €orf ragld 1l Wast28e92% AQ pdhiide 6

in rat blood

(1} Method
Preparation of inflammatory model:
A model rat of ulcerative colitis was
ﬁ‘j 10 prepared according to the method of Anthony et al.

(Anthony et al. Int. J. Exp. Path., 76, 215-224, 1995).
2,4,6-Trinitrobenzene~ sulfonic acid (TNBS} 360 mg was
dissolved in ultra pure water 4 ml and ethanol 3.2 ml
was added thereto to prepare 50.0 mg/ml 46%

15 ethanol/physiological saline. A tube was inserted per
anum in 7 - 8 cm depth into the intestine of etherized
SD rat (Sprague Dawley strain rat, specific pathogen
free), female, 7 weeks age, body weight 164 - 184 g,

male, fasted before 24 hours, and air 0.1 ml was




2 June 2006 84 radioactivity of the whole | eukocyte.
Fromthese results, it has becone apparent that

Tc-99m peptide 3 and Tc-99m peptide 6 as a part of

the present invention were largely distributed in the

5 Il ynphocyte and nonocyte fraction in the blood of 2 June 2006
ul cerative colitis nodel rats. Fromthe above, it was

proved that the peptide of the present invention was
effective for diagnosis of chronic inflammtion

frequently 10 infiltrated | ynphocytes and nonocyt es.

Tabl entaseBl ndangp ratich QJr Tee890ekabeh &do DA LGS dfl cal
rat | eukocytes (Binding ratio to total |eukocytes (%

n=2, sagane 8aldal dvaleMiratiser) sBoBdggnt B i #nd Gnassaged and
| eukocytes (% Label ed conpoundG anul ocyt esLynphocytes
and ﬁﬁ%é@?tE%GWRQSﬂNﬂﬁpépKi@em348t692.7ﬁEEEéIb&db$dures
Tc-99m pepti de 674. 088. 3725. 928. 37 Exanple 9 | nmaging

of TUSEINTFRIRTHH fOGmPo GRS - of AHEPE| ‘Hed%YSarchOHbé%{ei %énal

S songuRlotlceal e 0 Ll model o200, Elf ol veness

on cnroni Cc pnase |

Prepaggdi o, i aREBLOEYAMDYE! co A LMAR]. M 3h0h110cted
ul cerative colitis was prepared according to the

met hblood Mthany el ahs whARtBony Ttedlrod Bt midutEXPin a
Path., 76, 215-224, 1995). 20 2,4,6-Trinitrobenzene-

sul fomite etihd ( TNBB) s88plag3 was &f e R0PEep85de 3 and
dissolved in ultra pure water 4 ml and et hanol 3.2 n

was HAded TRETEEE Fo (bt bpEPe/ BH. Fanfdw-psedside 1.8 x 107

10 mol/ml) purified by HPLC was added thereto and
incubated for 30 minutes. The blood sample was
carefully layered over onto the previously prepared
Percoll density gradient solution. The layered sample
was centrifuged at 2000 rpm (800 = g} for 15 minutes.

15 After the centrifugation, the tube was frozen and each
fraction was cut off by using a cutter, then the
radicactivity of each fraction was measured using Auto-
Well Gamma Counter to determine the radicactivity
distributions of Tc-9%m-peptide 3 and Tc-99m-peptide 6

20 in each component of the blood.

(2) Results

According to the leukocyte counts 6600 -
12600 celis/pl from the hematological parameter of
female rat and the number of receptor FPR, 100,000 -

25 120,000/cell, found in the reference, estimated numbers
of the receptor FPR in the blood of rats were
calculated as 1.1 - 2.5 x 10™* mol/ml, and ratios of

peptide/receptor in rats were 0.02 - 0.05. Results



et hanol / physi ol ogi cal saline. A tube was inserted per
anumin 7 - 8 cmdepth into the intestine of etherized
5 SD rat (Sprague Dawl ey strain rat, specific pathogen
free), female, 7 weeks age, body weight 164 - 184 g,
mal e, fasted before 24 hours, and air 0.1 m was 2 June 2006
i nfused. A solution of TNBS/ 46% et hanol / physi ol ogi ca
saline 0.2 mM was infused subsequently, and massaged

10 and tilted the posture for 2 mnutes. These
procedures were repeated f o833 days. After 4 days

fro . £l i ni_strati .the rat_was praovided
forn%%éya{gJﬁﬁﬁﬁﬁﬁyggg?cgg9%}gg%%?%ﬁfﬁy%ﬁy th Bath g?OOd
Tc- 9%mmaRidde b thebtabnedct v EXAND & e #R9R blood are
radi oactivity of about 37 15 MBg/rat each, was

adm stistreried Fig .t he.t aRbswet H. s iy e Hchibgss 8P a
m nutes, 60 m nutes and 120 m nutes, the imges were

r ecorafbichagy iyiganmmd gaaenhocyise af meartticol to The99m

| abel ed | eukocytes, which was utilized for diagnosis

of AXFCECELEY i ShF nENeant eueshespared 20
2o g 1 TP LT ol EER e

admidpist ‘ tall [ fi t r ' .
i orr a5t Ebbue o Ny T 2Rk pEE B shown in
m nuta@Se 36.m nutes, 60 m nutes and 120 mnutes, the

i mages were recorded by a gamma 25 canera. Tc-99m

| abel ed | eukotyt ehavdsl preepdr echt @dnhaihcagaal te specitas
of |eukocytes such as granul ocytes, |ynphocytes and
onGeysed buf THES/ 13 miashiofgtind tyndgprgibut ¥on 1630 Te-99m-
mnutes.after.the 2 June 2006 8 adm nistration, the

r at pﬁgil%"(sgn %iﬁé‘? S FIGRTHE %Bfigﬁ?'ﬁa‘f’a%o ‘[8612,09‘5 &g the

each.Qr 920 Yes: £XG el w%ilghmooangn§ g@%@fi%ﬁ i L

of the excised organs were neasured cul ate 't e
radpepeidyi3 yirpathey yingside yE ¥ PAE) moBo&d hefactUinn@as

t he cal cul ated nunerical values, ratios of
10.00% of the radicactivity in the whole blood after

15 the incubation for 30 minutes. The radicactivity of
the granulocyte fraction was 43.69% for the
radiocactivity of the whole leukocyte, and the
radiocactivity of the lymphocyte and monocyte fraction
was 56.31% for the radicactivity of the whole

20 leukocyte. A radioactivity distribution of Tc-99m-
peptide 6 in the granulocyte fraction was 18.34% of the
radioactivity in the whole blood and that of Tc~99m-—
peptide 6 in the lymphocyte and monocyte fraction was
6.57% of the radicactivity in the whole blood after the

25 1incubation for 30 minutes. The radiocactivity of the
granulocyte fraction was 74.08% for the radioactivity

of the whole leukocyte, and the radioactivity of the

lymphecyte and monocyte fraction was 25.92% for the



p—

[inflammation]/[nuscle] (ratios of [A]/[M), ratios of
[inflanmmation]/[blood] (ratios of [A]/[BL]), ratios of
[inflammation]/[bone] (ratios of [Al/[BQ), ratios of
[inflammation]/[appendi x] (ratios of [A]/[AP]), 10

ratios of [inflammation]/[colon] (ratios of [A]/[C])2 June 2006
and ratios of [inflammation]/[rectum (ratios of

[A]/[R]) were determ ned. (2) Resul ts Representative

drawi ngs of the obtained esults are shown in Fig.

20, Fig. 21 and Fig. 22. gﬁ[ ons of interest are set

on t khegk FRYESY te0 t he regi on of
interest of 1 l|o%ceijfr?£c})]r %ho@E @L%Hggég{égnts (%

i njection dOSGFﬁdﬂ»Hm@séeEbsaﬂﬁs Sb@“ﬁaérbéEﬂﬂéféHéarent
Results of the ratios indicating 20
[ i nf Fhatal¢on{rdpdantienal abdckgr domedegtridd o5 aef a part of
[A]/ BG) determ ned fromthe above ratios are shown

AB| RrasEntrdnvRet iony prge ot artrel ¥ rd stmrigituiten, in the

Pl s B A S m ot
r at | Q§C@;a%5,e[ AlLLL BLSOQ#Q%FeQﬁg omthe results of

exci sion are shown In and Fig. 23. As a
result, in theeanthel apdes 991%'@4%6';%%%%%%% ERe °

| D/ pi xel after 30 mnutes was 0.11 . 025 (nean

st amzkrtdi de vifathenp r€ sy | i ravreh slie w%&O@f&thliaél ﬁoﬁf
[Al/[BG was 3.21 1.96 (n=5). Further, the

r adi Noviisy oferhgonic tinsipmmgttipn fireameat Ln

% DOJ ai.ned fromthe exsangui nati on and the
feoéilé]gf)c}r}tgfafggfi ?W?ﬁﬁﬁse§rﬁ' FARE t&dmi ni strati on

was 0.71 0. 33, 5andthe ratio of [A]l/[BO was 2.08

1.37 t r Al / 0.2 0.17. Th
res UIII:%b%q‘IeII?.lIgl,clgs-&&)l[{'l ||aL t ?lc[o%gfcd\'gigﬁ%& il‘ggee"vgg P%I?tgj c-?es- HZO rat
% s
the inflammati@lngtiRgnrhpid leukocytes (%)
n=2, mean * sandard deviation)
Labeled Binding ratio to leukocytes (%)
abeled compound
P Granulocytes Lymphocytes and
monocytes
Tc-99%m-peptide 3 43.69+2.74 56.31+x2.74
Tc-99%m-peptide 6 74.08+8.37 25.92+£8.37

Example 9

Imaging of Tc-99m labeled compounds of peptide 3 and

peptide 6 on rat ulcerative colitis model, and

effectiveness on chronic phase inflammation

15 (1) Method

Preparation of inflammatory model:
A model rat of ulcerative colitis was
prepared according to the method of Anthony et al.

(Anthony et al. Int. J. Exp. Path., 76, 215-224, 1995).

20 2,4,6~Trinitrobkenzene- sulfonic acid (TNBS) 360 mg was




)

Contrary to that, in Tc-99m peptide 3 of the 10
present invention, % admnistration/pixel after 30
m nutes was 0.043 0.015 (n=5), a ratio of [A]/[BgG
was 2.23 0.77 (n=5). Further, the radioactivity per

g of tissue with inflamuation (% D/ g) obtained from June 2006

the exsanguination and the excision after 130 m nutes

from15 the administration was 0.13 0.12, and the

ratio of [A]/[BQ was 3.40 .78 and the ratio of

[A]/[BL] was 2.33 2.22. ThéSe results indicated that

t he | STt 0 r adi I Vit l,a ' h

e T e T

peptiate Hide¥ kthEpbxe! taf psp3Q2 Honat &\g/m@sA;@%O%

0.048 (n=5), a ratio of [Al/[BE was 2.15 0.53 (n=5).

Fur téhdrnotliiehyadpbagt ¢al tsalpere.g af tubssueswihbBerted per

i nflammation (% D/ g) obtained fromthe exsangui nation

and A& ékci’siof @RtEFPABOnHnFhes irFeatihe 9 etherized
dm_nj stration was 0.55 0.51, and the ratio of

FSA] ng’séﬁtméépﬁéﬁﬁe Dawlen it eHe Fatr oSBECTATF [ B Yhaman

2.8 .61 e s _i ndi ed that t

G SErep) i senafer f i et £8Le rHEr T 184 e B4 fire

2006288, Eaktaammdion thamdukst henkl 904 6 ndigating the

sane as in the peptide 3. Fromthe above results, it

was inderpdst rated dthain tolfe TRes9963% | abiedesl] pepididasoafcal

t he E(esent i nvention was superior in the depiction

of 52iARe abmatibrvam iodyand wibhetivenfel bl codsimesmaged

1@uch as .£i%§r, spl een, heart, kidneys, brain and
on8"dwhi tHed \idte BOSEURE APFeft BHIBYES he Hisd Progedures
part.icul t sh d_spper.ior_ nuneri cal.

Dol heEY ] Blpeddity AP 3oggﬁ’%]°/ (R ESE PRy o the Tinal
[ Al 4dBLdi st e i, i @nef ri0 LAL/f B addedatdne of
[A]/[AP], the ratio of [A]/[C] and the ratio of

[ Al ¢£53r inkeant .t h@ceontmrpbpT a9 ot atre! sch-peutkaelst @s.

As a result, it was proved that the peptide of the

pr ederinadl dm EFampds 8xcedtlermadioractivity of about 37

15 MBg/rat each, was administered to the tail vein. After
5 minutes, 30 minutes, 60 minutes and 120 minutes, the
images were recorded by a gamma camera. As a control,.
Tc-99m labeled leukocytes, which was utilized for
diagnosis of ulcerative colitis in human, was prepared

20 according to the method of Roca et al. (M. Roca et al.
Eur. J. Nucl. Med. 25, 797-799, 1998), and administered
to the tail vein of the rat in a radiocactivity of about
37 MBg/rat, and after 5 minutes, 30 minutes, 60 minutes
and 120 minutes, the images were recorded by a gamma

25 camera. Tc-%%m labeled leukocyte was prepared
containing all species of leukocytes such as
granulocytes, lymphocytes and monocytes. After

finishing the imaging, i.e. 130 minutes after the



depiction in the chronic inflammation, ulcerative 15
colitis. Table 16. Accunul ati on of Tc-99m | abel ed

peptide in inflammtion on rat colitis nodel ($

| D pixel) with or wthout FMLP inhibition (n=5, nean
standard devi ation) El apse of tine after 2 June 2006
admnistration 5 mn.30 mn.1 hr2 hrs Tc-99m tid

0. 0570. 0110. 0430. 0150. 0350. 0140. 0310.016 3 e e

Tc-99m tid 0.1650.0660.0930.@480. 0710. 0500. 0690. 055 6

e e Tc-99m

| euk ooities@rr20000320nd 180 0259. 020 0310+ 4410043 e

June 2006 89 Table 17. A ratio of

i nf | #aderionlabdotanaéndaekgr aurrofuakCex898rh abefedht s
pepti des and Tc-99m | eukocytes in rat ulcerative

col i " FBHEPAGHE Kl BFesv athdute FMcR siedhpbuthowé n=Teasured
nmean, st gﬂdg dtdevi ation) Elapse of tine after

admi ni strarion-s % BPIRATE ALY RES Fcthosme (3ID/g).

1584@uﬂ%geg§0ugﬂ§36ﬁ%§Q%éx%&%t%% QSHELQSaP values, ratios
of [inflammation]/[muscle] (ratios of [A}/[M]), ratios
of [inflammation]/[blood] (ratios of [A]/[BL]), ratios
of [inflammation]/[bone] (ratios of [A]/{BO)), ratios
of [inflammationj/[appendix] (ratics of [A]/[AP]),

10 ratios of [inflammation]/[colon} (ratios of [A]/[C])
and ratios of [inflammation]/[rectum] (ratios of
[A]/[R]) were determined.

(2} Results
Representative drawings of the obtained

15 results are shown in Fig. 20, Fig. 21 and Fig. 22.
Regions of interest are set on the images, and ratios
of counts in the region of interest of 1 pixel for
whole body counts (% injection dose (ID)/pixel) are

- shown in Table 16. Results of the ratios indicating

20 [inflammation]/[abdominal background] (ratios of
[A]/[BG]) determined from the above ratios are shown in
Table 17. Further, %ID/g of the inflammation, ratios
of [A]l/[M], ratios of [A]1/[BL], ratios of [A]/[BO],
ratios of [A]/[AP], ratios of [A]/[C] and ratios of

25 [A}/[R] obtained from the results of excision are shown
in Table 18 and Fig. 23. As a result, in the control

Tc-3%m labeled leukocytes, $ ID/pixel after 30 minutes

was 0.11 £ 0.025 (mean + standard deviation}) (n=5), a




Tc-99m 2. 640. 422. 150. 531. 900. 332. 730.52 e tide 6

Tc-99m 3. 231.503.211.963. 231. 733. 712 17 | eukoc tes.

Tabl e 18. Analytical results of Tc-99m | abel ed

pepti des and Tc- 99m | eukocytes on rat ul cerative

colitis nodel by excision (n=5, nean standard 2 June 2006
devi ation) Ratio of Tc-99m Tc-99m Tc-99m

i nfl ammat i on/ or ganpepti de 3pepti de 6l eukocytes Rati o

of inflammati on/ nuscl el0. 379.5415. 6611. 1712. 125. 97

Rati o of inflammation/blood2.332.222.881. 610. 250. 17

Rat i ea0fo i &f | pomAtEANkhene3,402. 78de 44242, G8kt82r, the
Rati o of inflanmation/a endi x8

758. DA Bo A7 vATH] 894 g18fRat sou®fwith inflammation (%ID/g)
i nfl anmati on/ col on2. 100. 833. 532. 063. 032. 03 Rati o of

i nf | alpipatissh/freot dine. 68628721 7N QOB LEIE) excision after
I nfl a tion (% D/ g)0.130.120, 550.510. 710. 33 Exanpl e

10 Aut OrHdiWGSapkeTofr MFcd Fons belpta tders wasd 0-71 £ 0.33,

T A8 10 Ty el S sl s e e

useful ness ereo | na

Vet had aanagel; Lat ol oyl cesali ve Gl 1 Lsswas nht EpaLed
according to the nethod of Anthony et al. (Anthony et
al . dmdt the BXptrPBUbion Mas 2Lh-g234.1n1998) in21dMA€tion
2006 90

than in the blood.
Contrary to that, in Tc-99%m-peptide 3 of the

10 present invention, % administration/pixel after 30
minutes was 0.043 + 0.015 (n=5), a ratio of [A]/[BG]
was 2.23 + 0.77 (n=5}). Further, the radicactivity per
g of tissue with inflammation (%$ID/g) obtained from the
exsanguination and the excision after 130 minutes from

15 the administration was 0.13 + 0.12, and the ratioc of
[A]/[BO] was 3.40 %+ 2.78 and the ratio of [A]l/{BL) was
2.33 £ 2.22. These results indicated that the
distribution of radioactivity was larger in the
inflammation than in the blood. Further, in Tc-99m-

20 peptide 6, % ID/pixel after 30 minutes was 0.093 %
0.048 (n=5), a ratio of [A]/([BG] was 2.15 #* 0.53 (n=5).
Further, the radicactivity per g of tissue with
inflammation (%ID/g) obtained from the exsanguination
and the excision after 130 minutes from the

25 administration was 0.55 + 0.51, and the ratio of
[A]/[BO] was 4.44 + 2.74 and the ratio of [A]/[BL] was
2.88 £ 1.61; These results indicated that the

distribution of radicactivity was larger in the



2,4,6-Trinitrobenzene- sulfonic acid (TNBS) 360 ng was
dissolved in ultra pure water 4 m and ethanol 3.2 ni
was added thereto to prepare 50.0 ng/m 46%

et hanol / physi ol ogi cal saline. A tube was inserted per

5 anumin 7 - 8 cmdepth into the intestine of 2 June 2006
etherized SD rats (Sprague Dawl ey strain rat,

speci fic pathogen free), female, 7 weeks age, body

wei ght 164 - 164 g, nmale, faﬁ%ed before 24 hours, and
air 0.1 m was infused. A solution of TNBS/ 46%

et haniol 7 lphysitabagiah 10 6@ iy 4 i RS nhNENSeGane as
subsequently, and massaged and tilted the posture for

2 mnut gshe Peeséedpr dcedbras theraavepeatadtsprid ways.
After 4 days fromthe final admnistration, the rats
wer e BTEVisGed trer thde Expidifin labelednppeptiee & orhe
Tc-99m peptide 14 15 obtained in Exanple 2,

radi FAECEVICt yRBPNEhYUt Y SUMSHCAt 18abhe deriction of

adm ni_st the tail vei.n, and after 120 m nutes,
rg?;qwgggﬁggggﬁﬁu}%a.r Hih #%q ﬁsage %}?%?S'?ﬁﬁﬁﬂ%ﬂéi as

eXCiSHQBrOfsbhgeﬁﬁfﬂgéﬂﬂu‘%ﬂdn@?s?ngrgiﬁg%ﬁéj?#@f}Iw%ich

i ntestinal content, areas judgéed to be In mmat 1 on

regi errbycaBEI SO QDL taki BIo¥RI e 1enhaddedilidy, the
the medium for preparation of frozen section.

| mredeptélly ¢ hehroafd evpetrierenbeddiedasanpliess itrogetsheratio
with vessels were inmmersed in the liquid nitrogen for

sevePal (8 bni¥lecdiifs 786 1Pr 862621 HEBRbdI iR 25 tdontodi ni ng

[ [ f. the | intesti .. Aft
AT oS ERLTED S heta oS Ao ) Pt e i edinicae . (B¢ c
for severad AN SeeoNnds, (ki 0288, SEL | Q% 8N §c—gon

prepared by using a cryostat. After preparing 2 June
20061 &el sk cidutReytbBe SREt b OASSYEY € GORLACHedvka thSt

i magi ng plate for autoradi ography (Fuji Photo Film

Co. thel.peptfigie pér cbdspfesemt 2idrcurtsidro whk@ kauedlent for

Subsegyently,, the radioactivity distributions were
i mdEP TS g GthﬁﬁFﬂ@l%nJafPV\é@F“@AS?nZSGGCFFEFFve

Phot g Fil.m Co. Ltd.).

Table 16. Accumulation of Tc-99m labeled peptide in
inflammation on rat colitis model (% ID/pixel) with or
without FMLP inhibition
(n=5, mean t standard deviation)

Elapse cf time after administration

5 min. 30 min. 1 hr 2 hrs
Tc—-9%m—
peptide 3 0.057x0.011 0.043+0.015 0.035+0.014 0.031+06.016
Tc—-9%m- ‘
peptide © 0.165+0.066 0.093+0.048 0.071+0.050 0.069+0,055
Tc-%9m-

0.120+£0.032 0.111+0.025% 0.102£0.031 0.111£C.043

leukocytes




Further, the frozen sections prepared by the sanme way

wer e subjected to i mmunohi stochem cal staining for the
anti-granul ocyte anti body and the anti-nonocyte

antibody to confirminfiltration of the granul ocyte

and 10 the nonocyte into the tissue. (2) Results 2 June 2006
Representative drawi ngs of the obtained results are

shown in Fig. 24, Fig. 25 and Fig. 26. Regions of

interest were set on the ina& gs obtained 15 fromthe
results of the autoradiography, and counts per pixe

in the region of interest were calculated and ratios

of [ipfdamyationlipormal, ¢ Lasuel, (Latdi08a P hadiBbbbd o Tc-
Ver e GeLETIndIed. pdBS ket Sad &SP dultoEYhs if/rattVilcBrative
the rectal Tegii®AsOhodall Wivhidr WiRhb@IIRLPOihhibition

i nflammati on rangi (igs] reear? 1CerhndddCaeviasohormed 1 n

the whole circular area of the intestinal tract, and

the|inflammatorly regi onsiapee &0hses W@let RandhdsthatSon

As it esul t of THe T Immumnon Stg)é:nem cat 4518:|lral Mg, s

Si g oant inFiIfr_n [aY a il a) aEan nr\\li es—an
C LI LELE L LA LI I 3 J A4 CATTO

nonp

r
feaf

tes Mas ab al h | | j d

yLes Mas qbsesved 4in | 8. 433l ammat soariegsor), ARd:3. 20
Fahtse Wotoeyfe—ME"“ observe d be

i
Cc

t he grantyy bylt and—then eropnsetrvea—tog—be
r

di st Egggg En |t Retheqisen cof riegfondi nglt 2040h83 2 | Juné3£0.52

2006 9z dqef,Lammation.  Botjm of _Tc-99mpeptide 6 qnd

Tc- D9raupeptdede | 14 -Shbwed riad? cdeti ¥ ty dr St bt ij ordg 7142.17

corresponding to the distributions of the granulocyte

and the nonocyte 5 exhibited by the inmunostaining in

a silablarlqmAnetyEsalcr@9misabél Bo-d%eukasyited. péprides and Te-
conpar9§m7ﬁ6ﬁ¥oqﬂﬁﬁ5r@n|na$ upeeflifpNoliiip Hpodedniby ofxcision
Tc-99m | abel ed | euRD%yl“@?‘ *T%t-a@gﬁf‘ﬁ)ékﬁ‘flaél@)and

Tc-[99mpeptige_14—obia “uu Hom sane sect:“n
" Tc-99m-
T.C_ 99{%&%&@@%@ and ;r § t§ dE g'tl,dgﬁgwej leukocytes
hILnel aklOs 9t [fq [N LHdH C- Uul”l apet
, 10 37 + 9.54 15.66 * 11 17 12.12 + 5.97
inflammation/muscle
Ratio of
+
inflammation/blood 2.33 = 2.22 2.88 £ 1.61 0.25 = 0.17
Ratic of
inflammation/bone 3.40 £ 2.78 4,44 + 2.74 2.08 + 1.37
Ratio of
+ +
inflammation/appendix 8.75 + 8.09 13,49 £ 7.75 11.99 + 4,18
Ratio of
+
inflammation/colon 2.10 + 0.83 3.53 + 2.06 3.03 £ 2.03
Ratio of
+
inflammation/rectum 1.8 + 0.87 2.79 + 1.93 2.73 £ 1.50
Inflammation (%ID/g) 0.13 + 0.12 0.55 + 0.51 0.71 + 0.33
Example 10

Autoradiography of Tc-99m-peptide 6 and Tc—99m-peptide

14 in rat ulcerative colitis model and usefulness

thereof for chronic inflammation

5 (1) Method
A model rat of ulcerative colitis was
prepared according to the method of Anthony et al.

{Anthony et al. Int. J. Exp. Path., 76, 215-224, 1995),



| eukocyte. As a result, it was also confirned that the
peptide of the present invention was superior in the
chronic inflammation such as ulcerative colitis.

Exanple 11 15 Assay of inhibitory activity of peptide

3, peptide 4, peptide 6, peptide 8, peptide 9, 2 June 2006
peptide 16, peptide 17 and peptide 18 for binding to
reconbi nant human receptor (1) Method 20 The

experiment was conducted using a reconbinant receptor
FPR derived fromCHO cells (6.24 pnol/m, 50 nM

Tri s20€] 6-PpHi i s oBifbegleyceilfonid BSM (BiRS W mg was
Packard I nc., Anersham Bi osci ences) and [3H - FM.P

(f MLBLs802Bed/Bgl 211882 pir25wanel, 4 Dal i il BRtltaend253.2 ml
Chemi cals Co. Ltd.). After adding each peptide to a

cert 4P aRdrrhttisirative treesppare FPR- § ondBnihM 69200

pl/ we i oncentrations ranging from10-4 Mto

D 1Rt b SO0 o5 chl 3ok EhFal P dHIE5t TBAFERRLPe

(Q.3 |/ wel d., After the reaction, .

a% u%ﬁ%n [7gH] \%ﬁl\c}kl)Pd\%}g?ﬁ ?%Eejgrte%eep Igcresl'—tﬁﬁear? 5‘3@85%6“1

[3fﬂSﬁhﬁi%émGéﬁﬂé@%erQﬁﬁ@éQrsf%ﬁiﬂw¥é%qs%§§kﬁkqg ¥thogen

using GF/C filter. 5 Anpunt of the bound [3H]-FMP

W t hftdwe) r cesatler, FPRewRS aglel esddnecijhtassayi-ngsthg,

radi oactivity of [3H -FM.P bound with the receptor

FPR.r orfasiedabeéaref 2 aedurpeptridde iimi-Bi mlngas0%

bi ndj ng wi th %3%%-FNLP (ICﬁ% was determ ned by using

t he S cal Sfrhare oK TVRSAAGS etbagod/ghyeielogical
bor.at.or S . ) urther an_inhibition

50 A P hE T Disad SiHadh aP e ars Rssaged

[ 3HarfeMeRa tTRethespssMere Fapeatgd thkee i pes ﬁPgEedures
the assays were repeated three tines in each test to

det eremienecacaead Fat uk.dakss .( 2aResulit SaResdkbR @€ final

shown in Fig. 28. Calculated 1C50
administration, the rats were provided for the
experiment. Tc-99m-peptide 6 or Tc-9%m-peptide 14

15 obtained in Example 2, radiocactivity of about 74
MBg/rat each, was administered to the tail vein, and
after 120 minutes, rats were exsanguinated and killed.
After immediate excision of the large intestine and

() removal of the intestinal content, areas judged to be

20 inflammation region by macroscopic observation were
embedded in the medium for preparation of frozen
section. Immediately thereafter, the embedded samples
together with vessels were immersed in the liquid
nitrogen for several ten seconds to freeze the medium

25 containing the excised region of the large intestine.

After allowing to stand the sample in the freezer at -

20°C for several ten seconds, frozen sections were

prepared by using a cryostat. After preparing




val ues and Ki values are shown in Table 19. The

control FMLP was cal cul ated to have a Ki val ue of

(2.33 0.45) x 10e-10 M The Ki val ue of each peptide
was 20 calculated as follows: peptide 3: Ki = (6.50
1.84) x 10e-9 M peptide 4: Ki = (8.36 3.74) x 2 June 2006
10e-10 M peptide 6: Ki = (2.83 1.07) x 10e-10 M
peptide 8 Ki = (2.33 0.91) x 10e-9 M and peptide

9: Ki = (1.28 0.69) x 1Ce-1H M In the peptide 16,

in which a fornyl 25 group was substituted by an

acet gecgionp, tihe peptiche whkfe EonwEEdd ad AH®/ inGlyQus
was substituted by a carbanyl group, and the peptide
18, phathi tor aformdioggrpty WAS)Subisdtid WHigch [y .altd. )
met hyl group, the Ki values 2 June 2006 94 were (3.74
3. 53¥°% RgelEfnam 32 hguge)tg }Dhound.andubszalntly,

1.12% xI%.—S . respectively.. As a result, the i

pept Fde BITLHE ¥ nfill’sﬁ‘v”é]ﬂhb?fi%\d%erﬁr edeco Pyaaing
finity: R d ylf

261 Tt oalos FE ol sty Lot bhe P

whi Chu £t es Se® trhe zERCERLRI ofPR Rl 19 th@hggf(nEK_o{ré(y

concentration 50 (1C50) and inhibition constant i)

of eazie peptjiedeefintd, imeancoh 4 aidand cdavisabianhgl €50 the
(MK (M FMP(5.671.10)xl Oe-10( 2. 330. 45) x| Oe- 10
Peptdtie3(9ra580 o45) %| @ot S¢@iBENB4Lhe BGetd-monocyte

Pepti de4(2.030.91) x| Oe-9(8.363. 74) x10e- 10

Pepﬁ%%@ys??. 5615158 4t 2L et igm eifoéhgpgranulocyte and

@ptﬂ'h%egn gm?g%e% %(%) 0g; (2 330, 91) xI Oe-9
ﬁeptl e . . 69) x Oe-e_LOt(lf%O. 69) x| Oe- 10
Peptizdek2641495. 03) x10e-11( 3. 052. 07) x| Oe- 11
Pepti del6(9. 088. 58) x10e- 6( 3. 743. 53) x10e 6
Pepti del7( 1. 0B8pB&3iflerHfed.24Fi6aEXbBetHe obtained
Pepti del8(9.292. 71) x10e-5(3. 831. 12) x| Oe-5 Exanple 12
results are shown in Fig. 24, Fig. 25 and Fig. 26.
Regions of interest were set on the images obtained

15 from the results of the autoradiography, and counts per
pixel in the region of interest were calculated and
ratios of [inflammationl/[normal tissue] (ratios of
(A} /[N]) were determined. Results are shown in Fig.
27.

20 In the rectal region of rats with
inflammation, inflammation ranging from 2 cm to 4 cm
was formed in the whole circular area of the intestinal
tract, and the inflammatory regibns were observed in
all rats. As a result of the immunohistochemical

25 staining, significant infiltration of granulocytes and
meonocytes was observed in the inflammation region, and

the granulocyte and the monocyte were observed to be

distributed in the region corresponding to the



Confirmation of imaging for inhibition of Tc-99m
peptide 6 and binding with | eukocyte in vivo in rabbit
10 infectious disease nodel (1) Method Staphyl ococcus
aureus, viable counts about 108, was suspended in
physi ol ogical saline 1 m. The suspension 100 ul wasJune 2006
injected intranmuscularly into the 15 right calf of New
Zeal and White (NZW strain rabbits, body weight about

2 kg. After elapsing 24 hoursg,the 2 June 2006 95

nodel rabbits exhibiting appafént inflammtion were
anestihretlizaet twohh pentobarbital. Tc-99m peptide 6
obtained in Exanple 2, administration radioactivity of
about 74 MBq, Washadfii Ti-s®®n-gekeritddeh® audi Tulapmveeptide
5 After 5 mnutes, 1 hour, 2 hours, 3 hours, 4 hours

and 8 doWed radgescwerity eticrtdddulsyionsi ngraegpemding to
canera. A FM_P solution was prepared by dissol ving

FMLP St STRAPRRIWRS Tortlés fEi@iAg s appat the, momeyte
ti f. L t Lt maxinmum.quantity of . the
reﬁ%txgﬁbgggdnﬁgl %%,%%Oﬁt‘f‘%n ch?s?bIFJogﬁ‘%d‘i‘anner as
sal i ne-9bp-1hee T | ni ghrag) P £ ;
ot ae SPRrLSerod lediRain. nghi %Fﬁf“gugfug%ﬁyb%f g\%ep,qatlos
the BNLPASOINI 0N tRs coadmioni $tepnef-1 ahd Ny alhit ales,
vein 5 mnutes before the admnistration of

Tc- 9Far peptipeket Ble G minkdal ct-§9hpepbide ol obtehiomwtd from
adm njstering FM.P, inmages were recorded by using a
ganmi"CaREle Wer™s Arndfesrertiders and Hsind®m-peptide

PPouras P 2R rRY58 pEclpIETE) it P gb Lo
29 apgukd&t30. aReg@i 9RsyPE, iPteLresi &y eco%ﬁtir&%dt Bfat the

i mges, and ratios of counfs in the region 0

i nt epestidd cdf0Gbheppxebehor i Mhehei Od¥as GWLS ot B Kne
pi xel ) are shown in Table 20. Ratios indicating

[ i nf¢Reamd daltlproarabnnesch eds (ulatdmsiofe colitis.

Example 11

15 Assay of inhibitory activity of peptide 3, peptide 4,

peptide 6, peptide B8, peptide 9, peptide 16, peptide 17

and peptide 18 for binding to recombinant human

receptor
(1) Method

20 The experiment was conducted using a
recombinant receptor FPR derived from CHO cells (6.24
pmol/ml, 50 mM Tris-HC1, pH 7.4, 10% glycerol, 1% BSA,
BioSignal Packard Inc., Amersham Biosciences) and [3H]-
FMLP (fMLF, 9.25 MBg/2.88 - 6.25 nmol, Daiichi Pure

25 Chemicals Co. Ltd.). After adding each peptide to a
certain amount of the receptor FPR (0.05 nM, 200

ul/well) in concentrations ranging from 10™* M to 107%*




25 [A]/[M) determned fromthe above ratios are shown
in Table 21. As a result, in Tc-99m peptide 6 w thout

i nhi bition of FMLP, accumulation to the inflammtion
region after 2 hours fromthe adm nistration was 1.77
2 June 2006 96 0.25 9% D/ Kpi xel (nmean standard 2 June 2006
deviation) (n=3) and increased to 2.62 0.25

% D/ Kpi xel after 5 hours from the adm nistration. The
ratio of [A][/[M also increasgd from12.78 6.14 after
2 hours to 21.39 5 5.39 after 5 hours fromthe

adni ni, skr aéroain Caidura Yof (6} batnp i o T 20Mopentide;6)
with inhibition of FMLP, the ratio of [A]/[M after 2
hour ¥afr aadedie allitier sthreatricantwas, 3a®3unPoey Wai chMLp
was | ower as conpared with the case w thout

i nhi Bt ofhof T Mo d®R 20dt hebewnd ol 6f] {FMLE[ Mithf tbe
5 hour adm nistration increased to 9.05

urs fromEtEthe '
3. 10" “FBMEVer' R dECmIPREF 8heE oPY Hesiad | dinffathiiditer -
r S9i %O&%rﬁzﬁq’% h rO%Wd qu —.FD&P]'Q\:J'.O u&ﬁ%bé%'&egggnggR was

hours from admnrstrationto
9% D Kot xehi rifd &y 2shays f admi ni gt ragj c
These results ir%/di cat ggﬁghgget%%ﬁp%{)%lggmggg [t[{%jeog‘}vILP
pr esemind miiemht ithe waseptoyeHPR 0 (epidiHcdit@ation of each
i nflammation re_%i_or] by binding with the receptor FPR
exi SRGHig den inhabiiédRrecHPe. b utinwlwdtthor *BT - Pepe | oECsef was
20 tcpetfqpr esegt i nvention was thought to indicate onset

| of FHIAMRELT BY WPLRY | Bk Riple tiiemill spitrane T¥bfat ver

1 3 REXer T CoR P EERITEY RO dr d6asEoREReT Sheh
or Wintieut i EM-Eoh §0ibi t jon w%%zﬁetgﬁﬂﬂneatﬁpgﬁrgd valye
devi ation) El apse of tinme after adm ni stration m fi. L
hr 2 dfr 3 hrBMLthr sTHer seEshoute MR dtdd three times and
the assays were repeated three times in each test to
determine a mean value.
15 {2} Results
Results are shown in Fig. 28. Calculated ICs,
values and Ki values are shown in Table 19. The
control FMLP was calculated to have a Ki value of (2.33
() + 0.45) x 10e™*® M. The Ki value of each peptide was
20 calculated as follows: peptide 3: Ki = (6.50 £ 1.84) «x
10e™® M; peptide 4: Ki = (8.36 + 3.74) x 10e”? M;
peptide 6: Ki = (2.83 + 1.07) x 10e™'® M; peptide 8: Ki
= (2.33 + 0.91) x 10e™® M; and peptide 9: Ki = (1.28 #+
0.69) x 10e™® M. In the peptide 16, in which a formyl
25 group was substituted by an acetyl group, the peptide
17, in which a formyl group was substituted by a

carbamyl group, and the peptide 18, in which a formyl

group was substituted by a methyl group, the Ki values




1.59 1.77 2.01 2.32 2.62

i nhi bi tion0.220.320. 250. 290.560.55 Wth FM.P 2.01 0.75
0.41 0.31 0.30 0.30 inhibition0.430.180.100.060.030.04

2 June 2006 97 Table 21. Ratio of inflammuation/nuscle

of Tc-99m peptide 6 on rabbit infectious disease 2 June 2006
nodel with or without FMLP inhibition (n=3, nean

standard devi ation) El apse of tine after

adm nistration 5 min.1 hr2 hr hrs4 hrs5 hrs Wt hout
FM_P2. 256. 1812. 7814. 5317. 8721. 395

i nhi bietrieon@. 462+ 9965375« Ot 46u39( WAh + 3.60) x 10e™” M and
FMLP1. 812. 623. 936. 428. 589. 05

i nhi Ki3t-88n®. 1902%30. BOL°082. SO dd: irdInduskei al result, the
Applicability According to the present invention,

conp&&REs dewhf chhexiti i anthilmdieng ipnopest pesvepeoi fiare

to 5_all.species of |eukocytes, i.e. neutrophils,
mn08§?é§l§£dg‘?’§/rﬁh%cﬂﬁc€§tﬁ6t KERn 9ROoPaneseinlifigro the
anrd : I ith.a radiactive netal or a

pgr aﬁggﬁg‘t@?lcé a{prrét%fjf,lvgﬁr%ngrt&ggeﬁ ?&g%e(\éo%o%}?? jigipkocyte

cont ghkRGeifsses the receptor FPR.

Table 19. Inhibitory concentration 50 (ICso) and
inhibition constant (Ki} of each peptide
{(n=9, mean * standard deviation)

ICsy (M) Ki (M)

FMLP (5.67+1.10) =x10e-10 {2.3320.45) =10e-10
Peptide 3 (1.58£0.45) x10e-8 (6.50+1.84) x10e-9
Peptide 4 (2.03+£0.91) x10e-9 (8.3064+3.74) x10e-10
Peptide 6 (6.87£2.59) x10e-10 (2.83£1.07) =10e-10
Peptide 8 {5.65+2,21) x10e-9 (2.3320.91) x10e-9
Peptide 9 (3.101£1.69) =x10e-10 (1.28+£0.69) x10e-10
Peptide 12 {(7.40%5.03) x1Qe-11 (3.05+£2.07) x10e-11
Peptide 16 (9.0828.58) x10e-6 (3.741£3.53) x10e-6
Peptide 17 (1.03£0.88) x10e-6 (4.24£3.60) x10e-7
Peptide 18 {9.2942.71) x10e-5 (3.8321.12) x10e-5

Example 12

Confirmation of imaging for inhibition of Tc-99m-

peptide 6 and binding with leukocyte in vivo in rabbit

10 infectious disease model

(1) Method
Staphylococcus aureus, viable counts abou;
10°, was suspended in physiological saline 1 ml. The
suspension 100 pl was injected intramuscularly into the
15 right calf of New Zealand White (NZW) strain rabbits,

body weight about 2 kg. After elapsing 24 hours, the



| abel ed conpound as an active ingredient useful for 10
SPECT i nmage di agnosi s, PET inage diagnhosis and MR

i mge di agnosis, can be provided, and the image

di agnosi s can be performed by inmaging a site with

vi gorous | eukocyte infiltration acconpani ed by an 2 June 2006
i mune reaction in an individual. 2 June 2006 SEQUENCE

LI STI NG <110> Ni hon Medi - Physics Corporation Limted

<120> Leukocyte Binding Conpgund and Phramacutica
Conposition Containing Labell'ed Leukocyte Binding

Conpackiel <314 181228100t FA§02pB Br&d Oh i and:izdnlQere
<212> PRT <213> Artificial Sequence <220> <221>

FORMYLSTHIEN 1 ze2P 22t p@000ba 2251 AMTRABINpes22da 6

<223> Leukocyte Binding Peptide <400> 1 N e Lou Phe

Ve TeRtadpedsdn Eyample Asnadmisi sigratitgs radieatt+vidy of
i fici S ce <220> <221>

;éé%ﬁ¥5%L753%%§>A%£%2%é%f%is€g¥g31to the auricular wvein.

5 After 5 minutes, 1 hour, 2 hours, 3 hours, 4 hours and

5 hours, images were recorded by using a gamma camera.
A FMLP solution was prepared by dissolving FMLP 1 ng,
which was corresponding to about 10,000 times of the
estimated maximum quantity of the receptor 0.1 nmol /kg,

10 in 5% DMSO/physiological saline. In the FMLP
preadministration group, which was established for
confirming inhibition by FMLP, the FMLP solution was
administered to the auricular vein 5 minutes before the
administration of Tc-99m-peptide 6. Similar to the

15 group without administering FMLP, images were recorded
by using a gamma camera after 5 minutes, 1 hour, 2
hours, 3 hours, 4 hours and 5 hours.
{2) Results

Representative figures of the obtained

20 results are shown in Fig. 29 and Fig. 30. Regions of
interest are set on the images, and ratios of counts in
the region of interest of 1000 pixel for whole body
counts ($ID/K pixel} are shown in Table 20. Ratios
indicating [inflammation]/[normal muscle] (ratios of

25 [A]/[M]) determined from the above ratios are shown in
Table 21. BAs a result, in Tc-99m-peptide 6 without
inhibition of FMLP, accumulation te the inflammation

region after 2 hours from the administration was 1.77 +



<221> AM DATI ON <222> 6 <223> Leukocyte Bi ndi ng

Peptide <400> 2 W Leu Phe Nle Tyr Lys Ser Cys Asp Asp

15 10 <210> 3 <211> 10 <212> PRT <213> Artificial
Sequence <220> <221> FORVATI ON <222> 1 <200> <221>

AM DATI ON <222> 6 <223> Leukocyte Bi ndi ng Peptide 2 june 2006

<400> 3 N e Leu Phe Ne Tyr Lys Ser Cys Gy Asp 1 5
<210> 4 <211> 12 <212> PRT <213> Artificial Sequence
<220> <221>

<221> FORMYLATI ON <2%§> 1 <200>
AM DATION 10 1/4 2 June 20067<222> 6 <223> Leukocyte

Bi ndj nes Rent/kge x€400%e4n + standard deviation) (n=3) and

increased to 2.62 + 0.25 %ID/Kpixel after 5 hours from

the administraticon. The ratio of [A]/[M] also

increased from 12.78 + 6.14 after 2 hours to 21.39 +
5 5.39 after 5 hours from the administration. Contrary
to that, in Tc-9%m-peptide 6 with inhibition of FMLP,
the ratio of [A]/[M] after 2 hours from the
administration was 3.93 t 0.60, which was lower as
compared with the case without inhibition of FMLP, and
10 the ratio of [A]/[M] after 5 hours from the
administration increased to 9.05 + 3.10. However,
accumulation to the inflammation region decreased from
0.41 £ 0.10 %$ID/Kpixel after 2 hours from the

administration to 0.30 + 0.04 %ID/Kpixel after 5 hours
15 from the administration.

These results indicated that the peptide 6 of
the present invention was proved to depict the
inflammation region by binding with the receptor FPR
existing in the leukocyte. Accumulation of peptide of

20 the present invention was thought to indicate onset of
inflammation with leukocyte infiltration.
Table 20. Accumulation of Tc-99m-peptide 6 in

inflammation (%$ID/Kpixel) on rabbit infectious disease
model with or without FMLP inhibition

(n=3, mean * standard deviation)
Elapse of time after administration
5 min. 1 hr 2 hrs 3 hrs 4 hrs 5 hrs
Without FMLP 1.74 1.59 1.77 2.01 2.32 2.62
inhibition +0.22 *0.32 $0.25 $0.29 +0.56 +0.55
With FMLP 2.01 0.75 0.41 0.31 0.30 0.30
inhibition +0.43 +0.18 +0.10 +0.06 +0.03 10.04




W Leu Phe W Tyr Lys Ser Arg Asp Cys Asp Asp 1 5 10

<210> 5 <211> 7 <212> PRT <213> Artificial Sequence

<220> <221> FORWMYLATI ON <222> 1 <200> <221>

AM DATI ON <222> 6 <200> <221> BLOCKED <222> 7 <223>
Leukocyte Binding Peptide <400> 5 W Leu Phe W Tyn June 2006
Lys Ser 1 5 <210> 6 <211> 11 <212> PRT <213>

Artificial Sequence <220> <221> FORWLATION <222> 1

<200> <221> AM DATI ON  <222>36 <220> <221> BLOCKED

<222> 11 <223> Leukocyte Bi nding Peptide <400> 6 W

Leu Phe Lys Ser Ser Asn Arg Cys Asp Asp

Table 21. Ratio of inflammation/muscle of Tc-99m-peptide
6 on rabbit infectious disease model with or without EMLP
inhibition
(n=3, mean * standard deviation)

Elapse of time after administration
5 min. 1 hr ] 2 hrs 3 hrs 4 hrs 5 hrs
Wi;ﬁift 2.25 6.18 12.78 | 14.53 | 17.87 | 21.3945
. o, +0.46 +2.99 +6.14 +£5.07 +5.46 .39
inhibition
With FMLE 1.81 2.62 3.93 6.42 B.58 9.05
inhibition +0.19 10.43 #0.60 +1.03 +2.60 +3.10

Industrial Applicability
According to the present invention,
compounds, which exhibit binding properties specific to
5> all species of leukocytes, i.e. neutrophils, monocytes

and lymphocytes both in vivo and in vitro and can be
labeled with a radioactive metal or a paramagnetic
metal, pharmaceutical composition containing the
labeled compound as an active ingredient useful for

10 SPECT image diagnosis, PET image diagnosis and MRI |
image diagnosis, can be provided, and the image
diagnosis can be performed by imaging a site with
vigorous leukocyte infiltration accompanied by an

immune reaction in an individual.



15 10 <210> 7 <211> 8 <212> PRT <213> Artificial
Sequence <220> <221> FORMYLATI ON <222> 1 <200>

<221> AM DATI ON <222> 6 <220> <221> BLOCKED <222> 8
<223> Leukocyte Binding Peptide <400> 7 W Leu Phe M

Tyr Lys Ser Arg 1 5 (210) 8 <211> 7 <212> PRT 2/%Jdne 2006
June 2006 ) <213> Artificial Sequence <220> <221>
FORMYLATI ON <222> 1 <200> <221> AM DATION <222> 6

<220> <221> BLOGKWENCE &3PG 7 <223> Leukocyte Bi nding

PRPNInEENedi-Physics Corporation Limited

£120> Leukocyte Binding Compound and Phramacutical Composition
Containing Labelled Leukocyte Binding Gompound

<130> Wi229-00
<160> 13

2101

L2112 10

212> PRT

<213> Artificial Sequence

220>
<221> FORMYLATION
222> 1

<200>
<221> AMIDATION
222> 6

€223> Leukocyte Binding Peptide

<400 1
NI? Leu Phe Nie Tyg Lys Ser Cys Gly A?g

210> 2

211> 10

212> PRT

<213> Artificial Sequence

{220>
<221> FORMYLAT |ON
220t

<200

<221> AMIDATION

222> 6

223> Leukocyte Binding Peptide

<400> 2
Nle Leu Phe Nle Tyg Lys Ser Cys Asp A?B
1

210> 3

211> 10

212> PRT

<213> Artificial Sequence

220>
<221> FORMYLATION
225t

<200

<221> AMIDATION

222> 6

223> Leukocyte Binding Peptide

<400> 3
Nle Leu Phe Nie Tyg Lys Ser Cys Gly Asp
1 10

210> 4

2010 12

212> PRT

{213> Artificial Sequence

<2205
<221> FORMYLATION
Q22> 1

<200>
<221> AMIDATION
1/4



)

<400> 8 W Leu Phe Nle Tyr Lys Ser 1 5 <210> 9 <211>

9 <212> PRT <213> Artificial Sequence <220> <221>
FORMYLATI ON <222> 1 <200> <221> AM DATION <222> 6

<200> <221> BLOCKED <222> 9 <223> Leukocyte Bi ndi ng
Peptide <400> 9 Nle Leu Phe W Tyr Lys Ser Arg Asp2 Jane 2006
5 <210> 10 <211> 9 <212> PRT <213> Artifici al

Sequence <220> <221> FORMYLATI ON <222> 1 <200>

g231& AM DATI ON  <222> 6 <200> <221> BLOCKED <222> 9

L2 IsukpsteiduredeBidadi ng Pepti de <400> 10

400> 4
Nle Leu Phe Nle Tyg Lys Ser Arg Asp C¥3 Asp Asp
1

(AT

211> 7

<212> PRT

<213> Artificial Sequence

220>
€221> FORMYLATION
22> 1

200>
<221> AMDATION
222> 6

<200>

<221> BLOCKED

222> 7

£223> Levkocyte Binding Peptide

<400> 5
NI? Leu Phe Nle Tyg Lys Ser

210> 6

211> 1

212> PRT

<213> Artificial Sequence

220>
<221> FORMYLATION
222> 1

<200>
<221> AMIDATION
222> 6

{220>

221> BLOCKED

222> 11

€<223> leukocyte Binding Peptide

<400> 6
Nle Leu Phe Lys Seg Ser Asn Arg Cys A?g Asp
1

<0 7

11> 8

<2127 PRT

213> Artificial Sequence

220>
<221> FORMYLATION
222> 1

<200>
<221> AMIDAT{ON
Q222> 6

<220>

<221> BLOCKED

222> 8

¢223> Leukocyte Binding Peptide

<400> 7
Nf? Leu Phe Kle Tyg Lys Ser Arg

<210> 8
211> 7
<212> PRT

2/4




R

)

W Leu Phe W Tyr Lys Ser Ser Asn 1 5 <210> 11 <211>
12 <212> PRT <213> Artificial Sequence <220> <221>
ACETYLATI ON <222> 1 <200> <221> AM DATION <222> 6
<223> Leukocyte Binding Peptide 3/4 2 June 2006 <400>
11 Nle Leu Phe Nle Tyr Lys Ser Arg Asp Cys Asp Asp 2Xune 2006
5 10 <210> 12 <211> 12 <212> PRT <213> Artificial
Sequence <220> <221> BLOCKED <222> 1 <200> <221>
ADAIFON | ssdehde 6 <223> Leukocyte Bindi ng Peptide

0> 12 Nle Leu Phe W Tyr Lys Ser Arg Asp Cys Asp

0 rodyiamid) <210> 13 <211> 12 <212> PRT

@2 1
<200>

<221> AMIDATION
222> 6

{220>

<221> BLOCKED

222> 7

<223> Leukocyte Binding Peptide

<400> 8
NI? Leu Phe Nle Tyg Lys Ser

210> 9

Q11> 9

<212> PRT

213> Artificial Sequence

<220>
<221> FORMYLAT|ON
2225 1

200>
<221> AMIDATION
222> 6

200>

221> BLOCKED

Q22> 9

223> Leukocyte Binding Peptide

<400> 9
NI$ Leu Phe Nle Tyg Lys Ser Arg Asp

210> 10

Cix 9

212> PRT

<213> Artificial Seguence

220>
<221> FORMYLATION
Qi

<2007
<221> AMIDATEON
222> 6

<200>

<221> BLOCKED

@9

<223> Leukocyte Binding Peptide

<400> 10
Nl$ Leu Phe Nie Tyg Lys Ser Ser Asn

2100 11

211> 12

<212> PRT

<213> Artificial Seguence

220>
<221> AGETYLATION
Q22> 1

{200>

221> AMIDATION

222> 6

(223> Leukoocyte Binding Peptide

3/4



<213> Artificial Sequence <220> <221> METHYLATI ON
<222> 1 <200> <221> AM DATION <222> 6 <223>
Leukocyt e Bi nding Peptide <400> 13 W Leu Phe N e Tyr
Lys Ser Arg Asp Cys Asp Asp 1 5 10 4/4 2 June 2006 98

CLAI M5 A conpound binding to | eukocytes represent ed2 June 2006

by the formula (1): Z-Y-Leu-Phe- (X)n-Lys (NH2), -E
(-R (T) 1-U) (1) (wherein, in the formula (1), Z
({‘g%rﬁsents a protecting group for an am no group; Y
REHeERRMISTYMRYs QF Al &5 ¢jsNsp k) N, X represents a spacer
cdnsi sting ®&f one or nolbe of am no acids and/or
sy@thetic organi c conpounds, and n represents 1 or O;
FN(M’H2) m NH2 represents an anmide group as a
Eﬁr}ﬁti@hhicr;gs Qup for a carboxyl group in the a
gsition of Lys, and mrepresents 1 or O; in E (-R
% 14hep R represents Ser or Thr binding to an f
<amino group of Lys through an ami de bond, T
Igpresents a spacer consisting of one or nore of
apmenaeinds and/ or  synthetic organi c conpounds, 1

rfese 1. or and U represents a group which can
§§§|Lg%‘é’%3"€'ﬁ"}%ﬁe"g'dﬁet al; with the proviso that said X

13 e, the sa r, different from each other).
P B ek e BRI O o

he co peukocyt es accordi ng
X i1 |,,wherein Uin the formula (1) is a group
£aRgpsting of a peptide represented by -Cys-Al-A2 (A

<212> PRT
213> Artificial Sequence

220>
<221> METHYLATION
2221

200>

<221> AWIDATION

222> 6

<223> Leukocyte Binding Peptide

<400> 13
Nl? Leu Phe Nle Tyg Lys Ser Arg Asp C{E Asp Asp

4/4
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and A2 are each an am no acid except for Cys and Pro)

whi ch can be labeled with a netal. 3. The conpound

bi nding to | eukocytes according to claiml, wherein U
inthe formula (1) is a group selected fromthe group
consi sting of nitrogen 2 June 2006 99 containing 2 June 2006
cyclic conmpounds with 8 to 20 carbon atons,
nitrogen-containing cyclic carboxylic acid conpounds
with 8 to 20 carbon atons, dggivatives of nitrogen-
contai ning cyclic carboxylic acid conpounds with 8 to

20 carbon atons and al kyl epgarpwe carboxylic acids wth

4 to 10 carbon atons, which can be labeled with a

metal . 4. TheAconppomed bindiing tte |leukoeytes asppssimged
toclaiml1l or 2, wherein said conpound represented by

t he brorhgl &o¢mylas(bhe sel ected fromthe group

consi sting of:

formyl - Nl e- Leu- Phe-N e- Tyr-Lys(NH2) -e- (- Ser-Cys-d y-

Asn). . _ _ B N

forkyF—th- %ﬁ-ﬁﬁ@iﬁygl¥§?blf§(ﬁﬁéy)éfqlSer-Cyéjﬁsp-
Asp) ;

formyl - Nl e- Leu- Phe-N e- Tyr-Lys(NH2) -e- (- Ser-Cys-d y-
Asp)iwherein, in the formula (1), Z represents a protecting
fornyl - N e-Leu-Phe-N e-Tyr-Lys(NH2) - e- (- Ser-D Arg-
AspdCyup ASpr Aslp)armino group; Y represents Met or Nle; in
forng - Nl e- Leu- Phe-N e-Tyr-Lys(NH2) -e-(-Ser-1, 4, 8, 11-

t et (Abwacy dPrESEAGEcANBRACH S ansistiman okt cgeaerdpore of

E?g§¥£%§ﬂgé#ggﬁgﬁﬁiﬁégéégtgﬁé%?éé%ﬁ?ic compounds, and n

for mubedlandou ool ¢n Tyimhye (D) : &5l Pl i e

di et hyl enetri ani ne pent aaceti¢ aC|dS;

or nytoiyh exd el PhteNtendysréys fN2) c&bdirySelgrbuptinBihe

11- tetraazacycl otetradecane-butyric acid);

f orimproNiteldreg£fPhgs Nl @ad'ym -ters(addd)t-se -1( -0Se 0+ DiAr g- Asp-
(T)1~U), R represents Ser or Thr binding to an ¢ -amino
group of Lys through an amide bond, T represents a
spacer consisting of one or more of amino acids and/or
synthetic organic compounds, 1 represents 1 or 0, and U
represents a group which can be labeled with a metal;
with the proviso that said X and T may be the same or
different from each other).

2, The compound binding to leukocytes according
to claim 1, wherein U in the formula (1) is a group
consisting of a peptide represented by -Cys-Al-A2 (Al
and A2 are each an amino acid except for Cys and Pro)
which can be labeled with a metal.

3. The compound kinding to leukocytes according

to claim 1, wherein U in the formula (1) is a group

selected from the group consisting of nitrogen-—



2 June 2006 100

1,4,8,11-tetraazacycl ot etradecane-butyric acid);

formyl - Nl e- Leu- Phe- Nl e- Tyr - Lys(NH2) - E- (- Ser - D- Ser - Asn-
1,4,8,11-tetraazacycl ot etradecane-butyric acid);

acetyl -N e-Leu-Phe-N e-Tyr-Lys (NH2) -e-

(- Ser-D-Arg- Asp- Cys- Asp- Asp) - 2 June 2006
car banyl - Nl e- Leu- Phe- N e- Tyr-Lys(NH2) - E- (- Ser - D- Ar g- As
p- Cys-Asp-Asp); and g

met hyl - Nl e- Leu- Phe- Nl e- Tyr - LYS( NH2) - E- ( - Ser - D- Ar g- Asp-
Oys-dsmpaiang BycAieedbabBahd §OMRASid i 2§9E5§bﬁhngtoms
sai d conpound binding to | eukocytes according to any !
one ®ftrqgdeaiwentatoidgi aydhbel @dist:atie Wathdacompounds
radi oactive netal or a paranmagnetic netal as the

act i"&-h Agrte@dit@nearbon Theomedids mialatdompositt hotrogen-—
according to claif%FS, wherei n sai d radi oactive net al

i s TSGR PH- FYTL0F CREhewlie apie weapelnds with 8 to
co i8R, i to.claim .6, wherein said .
e T S ket CHBCFTiRIge CaFRgResTe Terds with

conposition is use
| Tgi Rg a0SEhLLOH a\/ﬁcgz%r,owﬁli!c%ll%ggyggslagg{éétrﬁtﬂ on
acconpani ed by i nmune reaction in an "I ndividual. B.
Themgedici nal conposition according to claim 5,
wherein said radi oactive netal is Cu-64 or Ga-68. 9.
The?medi ci nal TRorsewioningn bacdondi by leukd@ites &ecording
wherein, sai d conposition is used in PET inmage

di agRoSt3™F of Ihegi rfeaednt ass vomerwLs desuieoeyitest by

inf{ﬁéag;' ccqonpanied by i ne_reaction in an

i ndi vi ugf. ) Jﬁﬂe15088616¥1eig?dI?ﬁ?@nﬁﬂ%ﬂ%ﬂﬂup

conpssd tdtGh@aeErding to claim 5, wherein said

paramagnetic netal is Gd, Fe, Mh or Cu. 11. The

nedﬁqmmyﬂ*Nd@ﬂﬂMﬁRFPh@HNB@€E&£”E&b@NHZQL@LWLSer—Cys—Gly—
Asn};
formyl~Nle-Leu—Phe—Nle—Tyr—Lys(NHg}-s—(—Ser—Cys—Asp—
Asp) ;
formyl~Nle—Leu—Phe—Nle-Tyr—Lys(NH;}—S—(—Ser-Cys—Gly—
Asp) ;
formyl—Nle—Leu—Phe—Nle—Tyr-Lys(NHZ)—E—(-Ser—D—Arg—
Asp-Cys~Asp-Asp) ;
formyl—Nle-Leu—Phe—Nle—Tyr-Lys(NHZ)—E—(—Ser—l,4,8,11—
tetraazacyclotetradecane~1,4,8,ll—tetraacetic acid) ;
formyl—Nle—Leu-Phe~Lys(NHZ}—E—(-Ser—D*Ser—Asn-D—Arg—Cys—
Asp-Lsp) ;
formyl—Nle—Leu—Phe—Nle~Tyr—Lys(NHZ)—E—{—Ser—D—Arg—
diethylenetriamine pentaacetic acid}:
formyl—Nle—Leu—Phe—Nle~Tyr—Lys(NHZ)—E—(—Ser—l,4,8,11—
tetraazacyclotetradecane-butyric acid);

formyl—Nle*Leu—Phe—Nle—Tyr—Lys(NHZ)—e—(—Ser—D—Arg—ASp—




10, wherein said conposition is used in MRl inmage
di agnosis for imaging a site of vigorous |eukocytes
infiltration acconpani ed by inmune reaction in an

i ndi vidual . 12. The nedicinal conposition according to
claim 5, wherein said radioactive nmetal is Y-90, 2 june 2006

Sn-117m Sm 153, Re-186 or Re-188.

100
1,4,8,11-tetraazacyclotetradecane-butyric acid);
formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;)-e-(-Ser-D-Ser-Asn-
1,4,8,11—tetraazacyclotetradecane—butyric acid};
acetyl—Nle—Leu—Phe—Nle—Tyr~Lys(NHg)—s‘(-Ser*D—Arg—Asp—
Cys-Asp-Asp};
carbamyl-Nle—Leu—Phe—Nle—Tyr—Lys(NHZ)—e—(—Ser—D—Arg—Asp—
Cys—-Asp-Asp); and
methyl—Nle—Leu—Phe—Nle—Tyr—Lys(NHZ)-e-(—Ser—D—Arg—Asp—
Cys-Asp-Asp) .

5. A medicinal composition containing said
compound binding to leukocytes according to any one of
claims 1 to 4 in labeled state with a radiocactive metal
Or a paramagnetic metal as the active ingredient.

6. The medicinal composition according to claim
5, wherein said radiocactive metal is Tc-99m, In-111 or
Ga-67.

7. The medicinal composition according to claim
6, wherein said composition is used in SPECT image
diagnosis for imaging a site of vigorous leukocytes
infiltration accompanied by immune reaction in an
individual.

8. The medicinal composition according to claim
5, wherein said radioactive metal is Cu-64 or Ga-683.

9. The medicinal composition according to claim
8, wherein said composition is used in PET image
diagnosis for imaging a site of vigorous leukocytes

infiltration accompanied by immune reaction in an

individual.
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10. The medicinal composition according to claim
5, wherein said paramagnetic metal is Gd, Fe, Mn or Cu.
11. The medicinal composition according to claim
10, wherein said composition is used in MRI image
diagnosis for imaging a site of vigorous leukocytes

infiltration accompanied by immune reaction in an

individual.

12. The medicinal composition according to claim

5, wherein said radicactive metal is Y-90, Sn-117m, Sm-~

153, Re-186 or Re-188.




