10

15

20

1 SPECI FI CATI ON COVPOUND BI NDI NG TO LEUKOCYTES AND
MEDI CI NAL  COMPQSI TI ON CONTAI NI NG THE COVPOUND | N
LABELED STATE AS THE ACTI VE | NGREDI ENT Techni cal
Field The present invention relates to a conpound

bi nding to | eukocytes and a medi ci nal conposition
containing the conpound in | dbel ed state as the active
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10 relates t0 ‘a novél  corpoun avi'ng binding

properties speci&P;%g%Elgﬁk@ﬁ%h%§ tfyd N vivo and in

vitro and can be ed with a radioactive netal or

a paramagnetic met akherwhisC i nickeusefiul  for
pat hol ogi cal 1imaging of a seat of disease including

i nfectious 15 di seases, inflammtion, tunor and

at heroscrelosis in the body of manmals. Also, the

present invention relates to a medicinal conposition

containing said conmpound in |abeled state as the

acTevhningilediiedd which is useful for radioisotope

di agnosi s, SPECT i mage 20 di agnosi s, PET image

di agnosi s, MRhei pagesditagmosing iom  reddi tdshdraa gy .Cappmd

102/13 2 Prior Art Aninmals including human are al ways

i nPLndiheredto leukocytes and a medicinal composition
containing the compound in labeled state as the active
ingredient which can be used for targeting abnormal
site as well as for understanding precisely a state of
disease activity when a disease of an individual
assoclated with immune reaction is to be diagnosed
and/or treated. More in detail, the present invention
relates tc a novel compound having binding properties
specific to leukocytes both in vivo and in vitro and
can be labeled with a radicactive metal or a
paramagnetic metal, which is useful for pathological
imaging of a seat of disease including infectious
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 radiocisotope diagnosis, SPECT image

diagnosis, PET image diagnosis, MRI image diagnosis or

radictherapy.
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by the factors that may affect on the |ife supporting
systens of an individual fromthe surrounding 5

envi ronnent. These include, for exanple, factors with
positive effects such as air, sunlight and foods, and
factors with negative effects such as invasion of

m croor gani sms, hazardous chéni cal substances, heat
and radiation. Against the factors with such negative
10 P& PECHST t he |nd|V|duaIs brlngs various protecting

|
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or gani SrTB suc act eria an
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chem cal npoun heat of gh tenper dtur’e,

exﬁ%é%‘i%e‘?@?kb@gs RUGHeals raﬁlQ' atd Q1 4\ V&ﬂtﬂ@ MPhe &0 9Yand
and el ectric or physical |nJury of tissue are

kn@%torihaltm@gama@t e@Fddtd udidyy dhfirmmetdont
reaction is a biological reaction in response to the

rendgrbbirgan@tms’, Sakkaradbusnahesdlda’l fatbddmnces, heat and
i ndi vidual, which is an action of the protection
systdiritnca. br dgd isenseéhsudlac2b ras Wisversudre ulamttiese
activation and mgration, elimnation of all of the

f aeEérstexcépe iseiwvidualgf bammgs o ricas imgirtiertang
phenonenon appeared as a part of results of the

| NAtAESPEadRFBn3cshEeR &8 kerpvanedr V& raneous

substances infiltrated into an individual, de i on
of 1nvaded tf83e55n- pF8§€&F&P.goﬁY&rteanhﬁﬁ éjd?{m @&L

Le te e iLncluded.as one of npart ant ars
e RGP ERARGY BRcBRELEh, oBRel s MIREET G st c Lo in

”99é§59£8n“@609hép%ﬁhﬁ%1£9€l%p%%k%§f@a to as immune

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,
and electric or physical injury of tissue are known.
The immune reaction including inflammation reaction is
a2 biclogical reaction in response to the recognition of
“self” or “not self” for the individual, which is an
acticn 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 phencmenon appeared as a

part of results of the immune reactions such as removal




infiltrating | eukocytes and control its |evel and
duration, and al so have, on the surface of cel

nmenbr ane, various receptors which may respond by 10

bi nding to nediators and ot her nol ecul es existing in
the body fluid including blood. The receptor activates
| eukocytes by binding to the Zorrespondi ng nedi at or,
and different types of receptors are expressed

spédi FIXEHANE Wep SR TR B S R Spldef BCdf 1 1B kdeyt e. 15
Ther efore, the species of |eukocytes which infiltrate

i nt&kiyd diedsu s Gdiiih & By et 51§y #Rdi at or .
Cenerally, .in aJaocal i ne response such as
RSkt B S S T e ot it s of
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decomnmposed "conpl enent s and/ or cytoki nes are riel eased
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bl oo and granul ocytes mainly conposed of neutrophils

25 ; a1re 136GV aled I8 o BRUHb It I 808Pt Nive Boakdat
the |eukocyte infiltration into the tissue takes

pl geeataeeqr dindg alieca HEeRsi oh radifmsaie tde cell
medi ator. In such case, the nediator is generally
rehembednt) asrdouéd rehemicact iwhifactery Noxpmid by
infiltration of tissue by granulocytes reaches to a
10pedlingtingver redikcwrs aafd erther mcllestligrmlasistilnmy,in
infiltration by macrophages nainly conposed of '
nmofbeybeslyi férdgséacidugiagudliopdt-o Mot Cake-1vates
substance of the stinulus in collaboration with

gr 2RUKGEYEES. PEyPaRRE%and e JIRE RWIIdI B e 35Um
st piated gian peles and, dmoronhages S5 el . ge
ti%%%%i%Xchqeh%%%E%%ing on the species of leukocyte.
15 Therefore, the species of leukocytes which infiltrate
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
20 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
blood, and granulocytes mainly composed of neutrophils
25 are activated thereby through the receptor, so that the
leukocyte infiltration into the tissue takes place
according tc a density gradient of the mediator. In

such case, the mediator 1s generally referred to as a




10 consisted of T-cells and B-cells which can
efficiently performinmune reactions such as

production of antibody, or repairing the denvolished
tissue, or regulating the reaction for inmune

response, is enhanced. Infiltration by |ynphocytes
reaches to a 15 peak in dozerds of hours after the
initial stinulus. The inmmune reaction is a quite

i npberatectdet ifewtogr- milate Inihg drHel i oxt opfojntissue
i ndi vidual. However, since the regulation of the

r eREt PEANHACET LSiSn oA EE §% a4 RseH et QR s peeirs
to the purpose _of 20 nmaintaining its_hiosis, tg$

r e8EEFEN 1Rdy 18dmSti i 1us e 21 Uci i nddadt T eff ect s.
Ty@icalﬁghenonena f such negative effqgts are
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di seases+,As.a group of . this kin f i sorder faor.
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the case of inflanmations caused, for 5 exanple, by

i nMééir@ﬁhafge@,besaQ@Q_llS a%UlI&TcﬁﬂCi@ljSM‘“ehi_ a:_%.ssid@‘,e(‘éric@n,
or by tissue denolition such as burn injury, the
caynesebl/, t hafiintramieh of neysve ibdentynfdietbytes
However, in the case of autoi mune diseases, there is
105 nonspetkfli cfcavselflactor, Boretllles fwddialr dwas efotidiesrtly
identified. Thus, the autoi nmune disease is an
i npeaéeanl énplugease agittivngnienehn sacapsreduddiererct it s
wel | known that the phenomenon conmmonly observed in
t hpBt§bedi. oPrdirssprder g $1¢i SeROdISHES fHissHp, oF
infiItEatLon OE t he tissuefby l.eukocytes, in ,
paf EPBuP&F Iy Py HERGEYLEs f oo ndBY T ES Tavd et opittages.
Thus, _in_aut oi di seases and chronic state of
| nPRAAREERon HA FRFECCTEnD Y yHBRBCTUES ardoore® B0 @
15 peak in dozens of hours after the initial stimulus.
The immune reaction is a gquite 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 purpcse of
20 maintaining its bicsis, 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




nonocytes play universally a central role in the

i mune 15 reaction through | eukocyte infiltration.
Therefore, search or detection of |eukocyte
infiltration by |ynphocytes, nonocytes and
neutrophils, and determ nation of their precise

| evel s are quite inportant to» performan effective
medi cal treatnment, 20 which may keep patients away

f r GHaTHRESHr AP | HreR s innli cht e vhrameone| pehetapagapuch as
di stress and expense for the treatnent, and nay o
contYiSsthieno Fediit et t Here gaemoF 1t heml Bhchnddr RRER. Injury,
Thus, since the diagnosiic imaging is a 25 useful
Lodhs GRLSRT @ rﬂ‘%ﬁ&%@%‘?h@“ Bk oyt edentified.

infjltration determ nation jt ise_|evel .
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been investi.gated in the field of, nuclear nedicine., 6
RS e 1idshdd £ 1Sk HndLEL SB0: TRELSALE beln

ag fQr-.S¢j nt i hy, ' :%Emﬂg'o ; r
exgﬁ%qglﬁﬁﬁqghfgﬁ%g.Eggzﬁqgé C .éléﬁgéfg%.iglﬁa,
2461434 1982 )ai ey &Fit i Rirsk B98Nt c18Se N0 Bowever, it is
specificity for infection site or inflammtion site.
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67Ga is insufficient and not suitable for obtaining a
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Further, it requires waiting tinme for about 72 hours
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the next place, as a nethod for imaging the infection

si Py auléireak ymddimsinesy Uesuk otytaec y i ehed edl wd¢hophages.

Indium 111 (hereinafter designated as "'In-Ieukocyte)

was used (sedNYor dEx@YHIE PRI rE seRtes Prd Gpronic

N il S 8307 (000 ) Tralur et e,
monocytes play universally a central role in the immune
reaction through leukocyte infiltration. Therefore,
search or detection of leukocyte infiltration by
lymphocytes, monocytes and neutrophils, and
determination of their precise levels are guite
important to perform an effective medical treatment,
which may keep patients away from inappropriate
medication and relieve mental distress and expense for
the treatment, and may contribute te 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.




wi th radioactive nuclides, and anal yzed w dely and

di scussed on its utility (Thakur et al., Sem Nucl.

Med., 14, 10-17 (1984)). In this nethod, neutrophils

20 of an individual were |abeled in vitro with

Indium 111 (hereinafter designated as In-ill), and

t he | abel ed neutrophlls wer & used for in vitro

Ki netic studies. Also t.he Iabeled neut rophils were
abl e to be uSédlieim-§elgi Gy |%¥W%ﬁﬁ%t%@§ 8Easbﬁﬁnaﬁsed
acute Ehase of an 25 indi vi dya wever,

113|sn ea%wtgfqrs;&%%%&d%ypro M%%ﬂﬂ%‘ﬂ% (see, for
radi oacti ve oynd re r e

BTt ¢ R o Ty G dgous Actoa, e p%&%éemilc“r
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takés a consi e tine for nore than 2
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wal ting period fromback injection”of the |abel ed

| eukogyta$ £ii &1 E@GUIRNRd nlo@ QRhiidiahian Pt idPa R1iGidrd ajood
i mge. Further, radioactivity of 200 C per 1x107

cebhataf_:;rbgukacytnas;emﬁblycla icHmtRnNRlamyhau setherer. | Mgttt r,

10 studies is hazardous for | eukocytes when In-111 is

enptoyedubeeause iafi nigt £ imegif oradicoadt iA2e henersgyfrdinder

t he above condition, granul ocytes mainly conposed of
l0nednpephiibs P Itbekeggnds tourpinge etive lmalgdinichg, but

| ynphocytes and the like die out immediately after 15

| abel i ng (Chitanéhej negt @ﬂaéﬁr aRu@ repe@d Esmimaging

437-455 (1997)). Therefore, is difficult nDnltor
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Hltn-leukocyte) was used (see, for example, Peters, AM.

15 et al., J. Nucl. Med., 33, 65-67 {(1592)). 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

20 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

25 individual.

However, when !

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

steps of aseptic withdrawal of autoclogous blooed,




20 adm ni stration quantity of radioactivity is
limted, in many cases resulting in deterioration of
pictorial imge quality. Leukocytes |abeled with
technetium 99m (Tc- 99m devel oped in the next place
are able to cut down 25 the waiting tine for inmaging
whi ch had been a problemwith/’"'In-I|eukocytes, and
able to nonitor dynamc _states of |ynphocytes and

moRcERes 1 FUrAher T abPekog vt agint APdt Bpeablood, aseptic
consi der.abl y rger quantit f. 8 radioactivit
coﬂ&ﬂé&“tgo Q#ﬁfﬁ“t‘”gé S f o%/“‘ix%%lﬁe%m%?h%l} et
al ., J. Nucl. d., 30,..1332-1336 (1989)).. . Howeve
o KA, TR o a1 (B ORE B0 AT EBokhe
en lja%ll’en%cc%nl'é{ L 1h aOI‘poJ{‘]C_iéﬁaEEkgf% {ELE0RL L G 3 QT R, 2
becones a’prcg)b em accor |ng?y. n e probrléns of
|l o eparati.on it n Qﬁﬂg!' sagpl
thir}l%uﬁr&rest'hpg‘qiss?’sil% %r%t oseé%?tq%tl%?ﬁg%kocytcg%rs of
( Chizgnelly geMi_o%t Hlom Al -4 {05 48 Adsfor
(1997)). "10 Trial of devel opi ng | abel ed nonocl onal and
poleikeRr edntiishadichs Mid Rt d ash ot i e diel e So hawd Plal
bi ndi ng property to human | eukocytes i ncl udi ng
moneeyiees, mettheanphidali granocytes 2w Lt Ipdke 1hawod
been carried out. For exanple, 99nilc-| abeled anti 15
gr arlllec ytfe lemrodyared wamitdtbddy ramwedierl ¥ arsekaipt eimaging
Lind, P. et al., J. Nucl. Med., 31, 417-473 (1990))
10angtutitkes- Labdlagd nsonss fa fliciinpwtred nharoglobld I nis
(111In- HI see, for_exanple, LaMuraglia, GM et al.
J. eyRdeyedspegauseo 0 £20-t28 i Hd inde Hee e il ed Under
for 20 detection of inflammation site caused b
i nf-8€t oAV H8%Q&éﬁ9”11ﬂﬁ%ﬂ%%§Q%%?%nWﬁ%%ﬂYcﬁ%ﬁﬁﬁ&ﬁ? of

i th he wai ti i.0d of 24 to 48 h
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'wﬁgﬁphocytes and the like 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 quantity of radicactivity is limited, in
many cases resulting in deterioration of pictorial
image quality.

Leukocytes labeled with technetium-9%9m (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 quantity of



In addition, 111l n-H G has been considered to 25
accunul ate in the inflammtion site and enables to
depict the site (see, for exanple, Rubin, R et al.

J. Nucl. Med., 29, 651-656 (1988)), however in this
regard, there are two hypothesis on the nechani sm of

9 accunul ation. One idea is &hat accunul ati on of
111In-, HHG.in the inflammtion site proceeds by
b.ﬁ$Qﬁyﬁ9§Hﬂ9tﬂw99ﬂﬁ%ﬁ84> e Ne skt ¥ ateedf f%ﬂk%é§$@%er
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bi gwoh eyl g3 haviaRg onb 't'l‘fHen %rﬁf R{IdYs AP d £ LB‘P&&:E €Sample,

usi ng ot her proteins have been reported. Van

Lakens fétheH als. shave areper treghn oflslij@p-e_Léiﬁmcytes

interleukin 1 of inflammtory cytokine with

radcahaehieveii osli.net(wan  dem:diakerd .Choned. alL8, 437-455

European J. Nucl. Med., 22, 1249-1255 (1995)).

Si gnopElet al. have reported on the chronic

i nflammat ory di sease using |abeled interleukin 2 of 20
10j nf | anmat or y Teypedkiphe d@iveR cpddidodetieled odinpelonal and

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

(199?¥F1°PB9 apyibedisge. waé@erﬁés@@pédWﬂwqqﬁildes having

chem cal ly induced inflanmmation _ using |abeled
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radioactive 25 | d|n

CD%%POC eSgchel gopgig§7)?ranulocf%es and thgwilke have

been carried cut. For example, ™c-labeled anti-

U‘I

15 granulocyte monoclonal antibody (refer for example,
Lind, P. et al., J. Nucl. Med., 31, 417-473 (1990)} and
YlIn-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.

111THh-HIG has been considered to

In additioen,
25 accumulate in the inflammation site and enakles 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



These radi ol abel ed conpounds have successfully

depi cted i nages of acute inflammuation such 10 as
infection, or chronic inflammuation such as autoi nmune
di seases. However, fromthe viewpoint that these
proteins including antibodies have | arge nol ecular 5
wei ghts, the di apedesis of tHese proteins with bl ood
component. s may cag%&%pr blenms in acute inflammation
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sSafBcsl.t fetoNPAned 1499 qompounds gyt h 1oy (il epuler ;¢
wei ghts because of their 15 | arge nol ecul ar si zes.

Thegter epeksti des @kl neulkb 3@ e jivdge ewhathgl, theea:

accunul ation is inflamuation specific or not (Mrrel,

E. débpabesid. ofuét'InMads, f3@m BFiddl oA sd1198Drred by

Smal | and easily synthesizabl e nol ecules are 20

pr ehbrabkd terheabdédtyouthiroelgn &dodd adiseadt, Wwehich is

nmedi ci nal agent. Peptides |abeled wth radioactive

nuebbdeyedr e inodsirder édrspirbdlimsad ikesitthetiinc (Morrel,

conpound wi th | ow nol ecul ar wei ght, which can bind
10seFecetvaly -t d-| Bukdeyted i n30he LiFSd M0 dd % Jcan

be 25 injected directly into patients, enabling to ‘

i mage the sHEAF14fRANseds8ddrsi predticokigi®lecules having
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Van der Laken, CJ. et al. have reported on

15 labeled interleukin 1 of inflammatory cytokine with
radioactive iodine (Van der Laken, CJ. et al., European
J; Nucl. Med., 22, 1249-1255 (1995)).

Signore et al. have reported on the chronic

inflammatory disease using labeled interleukin 2 of
20 inflammatory cytokine with radicactive iodine (Signore,
A. et al., Nucl. Med. Comm., 13, 713-722 (19%2)).

Hay, RV. et al. have reported on the
chemically induced inflammation using labeled
interleukin 8 of inflammatory cytokine with radiocactive

25 iodine (Hay, RV. et al., Nucl. Med. Comm., 18, 367-378
(1997} ).
These radiolabeled compounds have

successfully depicted images of acute inflammation such




pepti de conmpounds derived froma carboxyl term na
sequence of platelet factor 4 (PF-4) having binding
property to multi-sulfated glycans such as heparin 5
(Moyer, BR et al., J. Nucl. Med., 37, 673-679
(1996)). This conmpound (PF-4 peptide-heparin) is a
conpl ex of peptide with 23 &fi no acid residues

contai ning Tc-99m chel ated am no aci d sequence

( miSedMEZCbA®INghtor ABBIRN 1L Q60051 Hwer hepar $wClnd$ ecul ar
wei ght:, about 7000 to 10 25000), constructing a single
no PECGHEMNEh GHSISéERSar  wei ght of about 10000 to
30000. Heparin bound PF-4 peptide cannot be an agent

i ndi cati ve oﬁo&ﬁW?racégﬁﬂ}éﬁﬁbﬁqﬁyﬁqﬁpgi?%a%fth se

| eukocyt.e infiltration hecause of its |large nol] ecul ar
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of its physiological activity. Dahlman, T.” et al. and

R age, #Psecatiall. thaweol rtgetl osgh heokFskapf BshdRwel1

effects of heparin that adm nistration of heparin may

i ndudcenteddet i(0B9af )bonelcde R twi tand Inigdiela® weight

adm ni stration may cause osteoporosis (Dahlman, T. et
10al of Broudd @B6§0edo Gphaeeolain MHr tHE7 sadje 220228

(1990); Ringe, JD. et al., Geburtshilfe

Frdianrepbkd. fos2long fige4egen1df @R jard neaked out,

addition to this, there may be a risk of side effects

br BE§hPTBY pRsidkegreRIMEGndiOd s ol a thajsdrght ¢ about

i ncludi f l e, tithronbi tivity,
DT Oheb ERr SRBORMact By GaTEt Fae Hgpared to

i

Fﬁ?%h%%ﬁ%n&@eﬁggiggyk%yp@@b %ﬂé“yﬁx%ﬁ§}§rfﬁ%%ﬁﬂT?Eﬁﬁn

8555885 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 1injected 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



5 of platelet aggregation, or careful treatnent is
requi red when the patient has henorrhagi c di sease or a
potential to become henorrhagic or severe |iver
di sease and ki dney di sease. As stated above, heparin
has many cautious points for its use. 10 As to other
pepti des | abel ed with radioattive nuclides,
fornyl - met hi onyl -1 eucyl - phenyl al anyl (fM.F) -
coﬁ?ﬁlﬁPW§l§§6WEd€§aﬁ@ﬁ§Qﬁkﬁ¥%Qﬁxﬂﬂeﬁ?T?@WT&ﬁ?ﬁl%ﬁ

et al e reported on the 125 1 Iabellng
15%?%9&6?5‘89“@%0#&%%@& ISR Pl aFME L (FRimingL

nad8aPEREFL Ed BrerRLebysac %&3% G G } 209, £l
| -1 h
| PEaRaLY onCobat (58 Por RN s Mﬁ%?sme%
| . | 2 11 1982
53, (Mg, vBRIPELTL. 2o Wbl e 0327)ch6e’§%f§7§% "Bl996)) .

fo a k J
292%%753% E?EELS@&UQQ/FE&&\% ?% :)alr}tgl gqs 1%(: ol Ak

| apebt nEe0f;i€henst agt he B@&m/lr@fsq@u@%ptd&ﬁa(ﬂd\if@ Tc~99m
I i nked t hrough mercaptoacetyl -glycyl-glycine (see, for

exanplerelerheke, akidebeghenchugheaeMidicivegi gt : about
Bi ol ogy, 27, 769-779 (2000)). 13 Baidoo et al. have
rep6f0edand Mep89iml ahelenglat ekdépbtactiboutormdtied
peptide (fM.F) |inked through di am nodithiol conmpound
10(rebep0) Bardostruktify st sahgleBroderjugated tChearlstaular
9, 208-217 5 (1998%@. Additionally, there are reports
onvesehbf of habouhehBP BBt Fe BBPRPLat ed peptides (fMF)

| abel ed with_ radioactive nuclides for in vitro
| abel i ng of Heparin bound PF-4 peptide cannot be an agent

indicative of 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. In addition, use of

20 heparin has sometime to be limited because of its
physiclcogical 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



| eukocytes with radioactive nuclides through photo 10

affinity thereof (see, for exanple, USP 4,986, 979).

Al so, there are reports on chenotactic fornylated

pepti des (f M.F) capable of being |abeled wth

radi oactive nuclides (see, for exanple, USP

5 792, 444). 15 Chenotactic féEnyl at ed peptide (f MLF)
considered to bind to | eukocytes throug

foﬁ&?ﬁét ed pEpEYE st ftortRier i e éFasdeEﬁegﬁa?éak of
AR B BS R sl finfution, fCEe 2
oA LS, kbl RS accaviey,

363-.37 1983) onpasi tion, of eukoc es
pr erslgnglq:lon L‘f#a Ioo Clsa coerp seodju‘?t out® %Ph%bltlon

T obor Lod ERT RS 5 P T ouho s bound T Sone

10
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an?le@}ﬂ%%%doﬁah‘é%‘)%e HREMUACH 5 fﬁﬂﬂﬁﬁi@%@fé@@% or a

are neutrophils because the population nonocyt es

i npbkeadibs @rl YeRtel iddr0fadi@s o 10fsdialtd ophid £, disease
and the binding of the peptides 14 to |ynphocytes and

noBaay kesnky HAkeSlskQng AGVerake, dbovest tparMiGtas many

Med. Biol., 27, 769-779 (2000)). Also, accunul ation of

f orayktated pepnitde folrakielsechawi.t h a radi oactive nuclide

is observed in acute 5 inflanmation such as

i nf ecti ous dPseasestdkrbaepdriideswiltabedas nopHi |sedicactive

infiltration (see, Babich, JW et al. J. Nucl. Med.

34nu21?96218£O(f§[1993)n)eth@@@13ftlhéﬁélqy§-rmerrYelﬁdrétnsdn L) -

accunul ation of said peptide to the disease di agnosed

asc@ﬂFBhPé“HnPFQﬁﬁﬂﬁsoHanobﬁ&(‘t KEPOLLR %L [4hitdf Prior

dla?803|s di seases having a need of inage diagnhosis
di ng nuclear nedicine testing or MRl (magnetic

resonance inBQ&”%k al. have reported on the 1257 labeling
of chemctactic 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,
Jiang, M3. et al., Nuklearmedizin, 21, 110-113 (19882)).

Fisherman et al. have disclosed 'In lakeling
of chemotactic formylated peptide (fMLF) linked through
DTPA (see JP 2931087).

Verbeke et al. have reported on Tc-9%99m
labeling of chemotactic formylated peptide {(fMLF)
linked through mercaptoacetyl-glycyl-glycine ({see, for
example, Verbeke, K. et al., Nuclear Medicine &

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



testing are nostly used in diseases having difficulty
inidentifying a lesion by primary diagnosis such as
in 15 vitro testing or the cases of diseases in
chronic state. In such case, nedical treatnents for
inhibiting imune reaction and | eukocyte infiltration
by administration of steroi #i3drug and | eukocyt es
reduci ng treatnment have frequently been applied.
Therefore, afa2@ogg&tt adi-t Mavsy rareeigdromel gh? Smhi ch
I s_unsusceptible to enhanced vascul ar perneabilit
AndRRT AR %6 REDPBETES AGHISUAG I | AR IREEAT ot MRE)
rmimage di agnosi s_of

| eukocyte infil i to . perf !

{ 0L BEEa S B OHEORBATI Sy Pt (HIRRHRA | CHEGRE1 rRAC0.
tion i ncludi hrani ¢ 25 jnflammti b

neRaoh: o ohor nb o ar AR (e s 08 217

5po|xg$@55des with Tc-99mis well known art (see, for

énp €, "JP-A-8-231587). 15 Summary of the Invention
In CODSIderahH%QtQEngﬁq ,!@ﬂgﬁgéﬂ%§§égorﬂgléH(ﬁgé’of the
an obj ect of the present invention is to provide a
COHH@MBQaBEYanOQ!nS}Qb@@dp%%%%ritde%s SRAGH 11Gpe & with
| eukocytes, i.e., heutrophils, nonocytes and
| yprphoeytesvBohhcl Ad¥kV@odnd il R ivHrdd Q z3Rd iGapaht e to
be |abeled with a radi oactive netal or a paranagnetic
melalkoapdea wedhcirpdlcaempes hiuel icd ainvidigysaitbto-
conpound in | abeled state as the active ingredient 10

10whathinstysehaekebbr (SBPECT fibmageadicdgnosise, 4B 4,reans -
di agnosi s, MRl inmage diagnosis, radioactive treatnent
and so on, whépeintheugi agei seperter wed dhemptsidta ani t h
vi gorous | eukocyte infiltration acconpani ed by an
[ ReY+aaedi BRPFAJaR i(AMLY) dGapabile Rénbising Habeled

present inyention relates to a conpound binding to
 oehtbcyEaLorEhTBech Bl gy St haes, Tor example, " bs¥
5,792,444) .
15 Chemotactic formylated peptide (fMLF) is

considered to bind to leukocytes through formylated
peptide receptor (hereinafter designated as receptor
FPR) (MNiedel, 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
chemctactic formylated peptides are neutrophils because

the population of monocytes in blood is only one fifth

or less of neutrophils, and the binding of the peptides
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following formula (1): Z-Y-Leu-Phe- (X)n-Lys (NH2) ME
(-R (T) 1-U (1) wherein, inthe fornmula (1), Z
represents a protecting group for an am no group; Y
represents Met or Nle; in 20 (X),, X represents a
spacer consisting of one or nore of amno acids
and/or synthetic organic conpbdunds, and n represents

or O; in (NH2)m NH2 represents an amde group as a

pr 6CedtTMRGOGHSES Ford ARBHA Jgsfduptmtr@rh%awerbeke, K.

p03|t| on of Lys, and mrepresents 1

(1ft18dy /, NROlepPESentd der G TR b HE;ZQQ)O)ah E

-amno 16 gﬂ%&g%ﬁ S thrqoﬁgoﬁ]%}gﬂﬁbﬁg%ﬁtlde

represents a

B e g ek R S TR S
Sbeihgggl’nﬁgt\i\ﬁghhgﬁcﬁeg@ ’1n%evé§ lPDf tsh% pgef Véesso C‘):P%aé@é]gla

he same “or eren rom each

ot fer),. nEHEEBEBE%euntf'i@.thaeﬁ%@E 's%‘{eentéaciﬂc‘r?' a}v@s dO a1.

a nedi cl nal

mposi t1 on contal ni ng t He conp

bi pdi RAc1t oMbaukoexet €9 17ERLASANt @d o) th%lﬁ'poé’f’?ere is no
fornula (1) in 10 I'abeled state W|th a 'r adi oacti ve

Metapo@t an PAraRBgReLIGtIRhAlbrasdike REPdMRE to the
ingredient. Brief Description of the Drawi ngs peptide
4. di5epept ddeghoskEdgasl ciltond ca iHPLGredartdrat.ogr am of
Tc-99m Fig. 2 shows a HPLC chronmat ogram of Tc-99m
10Fi g. 3 showsFardhstyi bot icdnnafalc Qemgrpepts deliiseddrs
rabbit blood. Fig. 4 shows an inmage of Tc-99m peptide
3 havipg a nedel ofabprgewdiRoneBdst ilows Udiigwaguic s

side is, an imge 2 hours after the adm nistrat,ion;
rl@ﬁglggag testing or MRI (magnetic resonance imaging)

testing are mostly used in diseases having difficulty
in identifying a lesion by primary diagnosis such as in
vitro testing or the cases of diseases in chronic
state. In such case, medical treatments for inhibiting
immune reaction and leukocyte infiltration by
administration of stercid drug and leukocytes reducing
treatment have frequently been applied. Therefore, an
agent with low molecular weight which is unsusceptible
te 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
inflammaticn has been needed.

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

example, JP-A-8-231587).



Is an image 22 hours after the admnistration. Fig. 5
shows an image of Tc-99m peptide 4 in a nodel rabbit
with infectious disease. Left side is 25 an inmage 2
hours after the adm nistration; right side is an

I mge 22 hours after the admnistration. Fig. 6 shows
an i mge of Tc-99m peptide 61Bn 17 a nodel rabbit

wi th infectious disease. Left side is an inmage 2
hogr8maftre P ft kdcadmvieinstiat i on; right side is an

i mge 22 hours after, the adn1n|strat|on Fig. 7 shows
an i mage of F&- SORFERTAE B iH T Wmﬁwﬁ?sv\ﬁ)fh
i nfecti ous di seas Left side is an inmage 2 hours

af PELOFhEThdnPRi SPI&GToRE AP S R i ST heiyel B to
ft th d tr.at h
U R e T e
%Saig%l f‘% tce%' dg IS (hopis ﬁagogn“c{s%ﬁtaéé 4 ‘iiter

adnlnls rlght sPﬁb an our s

?\é@%}ﬂbBB gab 1'1;1' erv% %m%@%;%%rpc{ cacz%able to be

it Wwth 1 nfectious

dl §§e§§edL@&Ehsbd%aasioa%r&lv@%t%lhwSa HdolmddWetic
adm nistration; right side 15 is an i nmage 22 hours

af h@tanheaaanhnmaa&@tm@n dontho kG i Wo Aty idBEe Hiq
Tc-99m peptide 13 in a nodel rabbit with infectious

di sempeunteth 3kBelelds saatienage thdhewts wf tielgidiBient
adm nistration; right side is an image 5 hours after

10t hehadhi nbstisafudnfo20SPEGT Ihagieowsi syndsiege KHT image
Tc-99m peptide 14 in a nodel rabbit with infectious
di @ea@;@osraéftl"lgﬂdemagg dn sigmegd 52 reuripaaittione ttheeatment
adm ni stration; ght side is an inmage 5 hours after
th@nﬁdﬁPnP§trHb?éﬁlnFF@aglﬁgsH@w@%ﬁ#qqﬁﬁﬂe%ﬂ a site with

Tc-99m tide 15 25 i nodel rabbit wth
| oTLOTTBRS bFCkacutarantiLrgatIre BRaRGS Bch by &n

aftﬁﬁuﬁgergggkgggtE%tggnindl%ldual

15 Namely, the present invention relates to a
compound binding to loeucocytes represented by the

following formula (1):
Z-Y-Leu-Phe- (X) n-Lys (NHz)p—¢ (~R— (T} 1~U) (1)

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

25 {T};-U), R represents Ser or Thr binding to an ¢ -amino



side is an inmage 5 hours after the adm nistration.

Fig. 13 shows an inage of Tc-99m peptide 16 18 in a

nodel rabbit with infectious disease. Left side is an

image 2 hours after the adm nistration; right sideis

an image 5 hours after the admnistration. Fig. 14

shows an i mage of Tc-99m pept®de 17 5 in a node

rabbit with infectious disease. Left side is an inage

2 B5UPE aft b¥St RETeYATNRSt PALICE PAtihhtT LSREEINEh @

|na e 5 hours after the admnistration. Fig. 15 shows
SPRAEGE GPNFES69RIpEHt PHE £F MO €3 Ao FEH A 15 41/ o T

f d Left 0 2 h
'afnﬁ§$E%ﬁ§§5dh?§3§1??aﬂ%8ﬁoﬁ'fl St bt S ana v

h f h d
CoHEBreinE s o pEM RS ERL L8R, plel Gl QR o o

5'12“’%%‘38“’%??%‘%1%5 %haégsﬁtl‘g  Beld I o o

| NG esEL Lt OF 'oEﬁ% F'g 18 shows a

distribution o Tc Im peptlde in the human bl ood.

Fig. 19 show@uatgéﬁﬁak@ut taB 9&&%&9%&%1@)@?@&511:% to
peptide in the blood of a nodel rat with colitis.

Fi g m@8ishens apmpaBgeieh fenf9anliabeled Repiddrl didding
a nodel rat with colitis. Left side is an imge 30
m tot esuabtetet hecpdasanstdabiyonher ia@phtvesifden?ZB a s(1an in
i mge 120 minutes after the admnistration. Fig. 21

10shbsige &adi sregee o 1Tk - 99metiabeled vepepsttiade of ian a node
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rat wwth colitis. Left side is an inmage 30 mnutes
af pRYand@nedhe nhetaht #onthe| gt igpdénggediendn i nage
120 minutes after the adm ni stration.

Brief Description of the Drawings

Fig. 1 shows a HPLC chromatogram of Tc-9%m-
peptide 4.

Fig. 2 shows a HPLC chromatogram of Tc-9%9m-
peptide 6©.

Fig. 3 shows a distribution of Tc-9%m-peptide
in the rabbit blood.

Fig. 4 shows an image of Tc¢-99%9m-peptide 3 in
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
an image 2 hours after the administration; right side
1s an image 22 hours after the administration.

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




Fig. 22 shows an inmage of Tc-99m | abel ed | eukocytes
in a nodel rat with colitis. Left side is an imge 30
m nutes after the adm nistration; right 5 side is an

i mge 120 minutes after the admnistration. Fig. 23
shows inflanmmati on/organ ratios of Tc-99m | abel ed
peptides in a nodel rat wwth*¢olitis. Fig. 24 shows

' f i di h d . .
OB BARAL B0 MRl O AT e i 1o
oAU Q0GOI, S ar Ui LBTUROSSLALTLAD Bione siae

. ramp of be . o o
| MUNQg;s ﬁaa;yeggzbmmdée %VEHP@ 2hd POy ra£1 8n g

shows i mage pept aut or adi ography an

| muno- st ai nigg; ofy %H%ys\gﬁthmgggcggi@é599ﬁe%§p§ggg 8 in

i s autoradi ograph; center is inmuno-staining
- 5anki mgERNUIREHies vatd Bemsctidil dSddesd S Left side is
i mruno-stai ning by anti-nonocytes antibody. Fig. 26
shaws imggges olouke APvdrabtleed dreitkiooyt £1Si ®f; right side
aut or adi ogr aphy and i mmuno-staining of a 20 rat with
colist bs. ibefge S deurs aftterraditegrainicentarions
i mruno-stai ning by anti-granul ocytes anti body; right
side is i muAdost & silvey sbygranmagerndtyies? amtpdpdiyde 9 in
Fig. 27 shows inflanmmation/normal tissue ratios of .
auBoradrdgraphy tof iy dnfigiaty e idliseams ng Lokt side is
Tc-99m i abel ed peptide and Tc-99m | abel ed | eukocytes. .
10Fi g0 2BagRotws PONRSHAELER ttSe S B Pt afelon § ofLght side
bi ndi ng bet wee econbi_ nant huyman receptor_ and [3H] -
PMLP, “B0LTREE 22808k Gue 1k T e S ETE oA HR od
peptide 6 in nodel_,rahbit w th inf i C di seas .
P hour Lnhi BagTog sHopR an e es:%gg%lcsc%bﬁmipr%%l ° 12 in

19" RoBRLeEpH LRSI S Lo e e 410
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-99m-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 5'hours after the administration.

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

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

side 1s an image 5 hours after the administratiocon.

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




Fig. 30 shows an imge of Tc-99m | abeled peptide 6 in

a nodel rabbit wth infectious disease wth

i nhibition of FMLP. Best Mde for Carrying out of the

I nvention 10 Hereinbel ow, node for carrying out of the
present invention will be described. Al am no acids
used in the present specificaBion are denoted by

single or three characters expression, and unless

ot Rér @ ededor@dbitherd it tiHeRfer kbt t FRAIE ¢ er%ﬁﬁ’a side

side and the 15 right hand shows the C-term npal sid
| nSPAETOf RS ZpdIBHThGNEe T i VAT s A o | LOhT

o B4fEe Soo i Boahd O T (HE R eg‘é“‘chfgﬁf i dShe S

o0 B elenSs I PUENL S LS uaLseets 1

5N.' gﬁr pa%l e%.' Q‘%b% Ct ’leetH elfrf J}‘acg.qnfsor%f%v%é: teﬁgfgaglde
e easy under st an t

St &ECEW ‘igma r tzh%rour'sn atﬂl%rprt@%e@dmﬁ&%cdfd%ﬁ ony 5 Siie

am no aci th D-configuration is designated as

D- 3o jacixth idRgR COMRRAUR JHtdi Rthd QidnBilosyt £51 O .

the present invention is represented by the foll ow ng

formula (1): F2Y.Z1Y% ls@bwRhem( Xnardey o N2 9Pm-peptide 18

E(-R-(T)1-U (1) Nanely, said fornula (1) conprises a

bi hdi agmsidid Za¥biltewiPhe-irifedtheusecErsnsdPR Igft side

| eukocytes; a binding part -R consisting of Ser or
10Thi swainc himelgev &t éoutrise a Miawdithg reairio st reghiopyt el aind

| ynphocytes of the whole 5 | eukocytes; a structure -U

whEéHecAs Ba LLabdleed WA Sa afitadi dde iar i rarien -

par amagneti c _netal; and spacers - - L NH2) m
and - (T)1- vﬁlah B.%&Wés@ ;j:rl&?psm%ro%geeﬂ#ayn urinary
Spg%%&g%g%hy c— @'Jﬂgﬁ¥1d§¥“¥% 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-%9m-
peptide in the human blood.

Fig. 19 shows a distribution of Tc-9%%m-

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 1is an
image 30 minutes after the administration; right side

25 is 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




10 binding to | eukocytes are exenplified as preferred
enbodi nents. fornyl-N e-Leu-Phe-N e-Tyr-Lys (NH2) -E-
(-Ser-Cys-dy- Asn); fornyl-N e-Leu-Phe-N e-Tyr-Lys
(NH2) -E- (-Ser-Cys-Asp- 15 Asp);

fornyl - N e-Leu-Phe-N e-Tyr - L}is (NH2) -E-
(-Ser-Cys-Ady- Asp);

oy N e Lav-Blio-N o Ty Lys( VB 6 gmfggsgﬂlo@sp

Lot ?TZL'ZQ:C% g“@;;@%@zﬁ Zlir%'z oF e fagare
for% N Leu- Phe- L NH2 Ser Ser 9
g g) rn%ll 1 ut Fyf,'lt % iyésj? )s %e is
( §%f 1R 302%%%&:}’ 'ae&eéf L a{d rhedﬁ?er{‘{é@fféié}n acldpy
5f OE'I)A'e Nl ealnelirrP l\iﬁj -F%ut yrelssf:l\gg%l% dle Tgheseidrﬂ'lnlﬁﬂétlon

teraazacyclotetra ecane-

fornyl - Nl e- Ley-Phe-N @by 1Lth5]§a{}{ﬁ@tﬁ5r(/o$§jarp'1§e{’Qi£§pof

1,4,8,11-tetraazacycl ot etradecane-butyric acid

f orayigoN-e albeu <h grd¥adBy -iiy s Mdde1e-fatSerrih Se5rAss .
1,4,8,11-tetraazacycl ot etradecane-butyric acid);

acetyl - N e- LaugRhedNshohy -ilmes(d¥HY £ exdptSete b Asrg- Asp-
Cys- Asp- Asp) ;
caebamykdibgraghyPled\ ienDo-1ss(iNHD)g e { -sSaratD-wirgh As
p- 10 Cys-Asp-Asp); and

10meehyitNse- Lé@flnh @ilqee—flsy AP (EHD G ra b /Sererri o gLSAS p-
Cys- Asp-Asp).. Wth regard to the conpound bindi ng t
I e&%&??%tﬁéﬁﬁé‘é‘eﬁtye&”&}%%wt@s( f)ﬂtllhiPcbhe r1359’ht
bi ndi.ng.site to the recept FPR Z- Y- Leu- Phe- i S
pr BL-8Et ﬁﬁg%‘%&ﬁ‘%ﬁ%’ﬁ“&m 0 AR A Wiy, a”ftdrbOdY

Fig. 25 shows images of peptide 14 on
autoradiography and immuno-staining of a rat with
15 colitis. Left side is autcradiograph; center is
immuno-staining by anti-granulocytes antibody:; right
side is immuno-staining by anti-monocytes antibody.
Fig. 26 shows images of Tc-99%m-labeled
leukeccytes on autoradiocgraphy 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-99%m-labeled leukocytes.
Fig. 28 shows inhibition rates of peptides
for binding between recombinant human receptor and [°H]-

FMLPE.




exanpl e, acyl group with 1 to 9 carbon atons such as
fornyl and acetyl groups, an acyloxy group with 2 to 9
carbon atons such as t-Boc group, a |ower al kyl group
20 with 1 to 6 carbon atons such as nethyl, ethyl and
propyl groups, and carbanyl group. Wien N-term nal of
Met or NNe in Y is a fornyl ggoup it shows binding

Phe’for myl at Edpepy %%rwa{%%'@?ﬁ Ao fed
[ cEBREGRo0E el TOFR 2 ML PR r°pe€%cyt1a% i eTisease
f%?‘dh%u@)mh‘z(gl%ﬁlgﬁs%@ %w{ﬁf or e saisdearkfrﬂr{‘olr@%@-z

The recept or s one of recep

regyl,agl )é eXRr g%%e%dﬂﬂnlg’c%ac‘t an,““i-"fg{ e is an image

neutrophi s and nonocytes in leukoc a strong

5Di BthQrEr QReELY the &dnfifimHakadhept i de and hence
shows a binding property 5 to Met. The receptor also

shows a blndF&@ PrRoPehicyst &n Nh@g@SCWEMCAMBmﬂRAEﬁiéﬂ
simlar steric structure to that of Mt. Leu and Phe

hagepailiegh binndi Agdpropabby tt witheutfephilciandisease

nonocytes. The receptor FPR which has 10 a strong

bi wdthgiphapertipnt off 6Mhfl.at ed peptide al so has a

bi ndi ng property to peptides such as fornyl-Mt,

formyl - Met-Met, fornyl-Met-Met-Leu and fornyl - Met - Leu-

Leu, and nost strongly to fornyl - Met-Leu-Phe. The nobst

pr BaFheMpdredpur 636E ViLRE pHés et thes Inveafidh is R

which is bound to Z-Y-Leu-Phe- in the above forqy
10(1) through flﬁéeéaaeéPWx FRdCark 8- &mrﬁé(m@r&}& ¢t %ﬁs

% l.ect ed fr% er an g ch ar e d
an?ﬁ SgeF d%nﬁs{} ng a wﬁ)]/&r Xy Fe§F6a edn t Lo th g G

gg}x‘%d“&h' #:ﬁe”gr_égkaﬁts‘sﬁlé%‘ﬂf&%a@%‘éh”%r%ehe% B pYiGhgie

or three characters expression, and unless ctherwise
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. Alsc, an amino acid sequence in the
parenthesis is 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):




be | abeled with a netal, remarkable binding property
to |ynphocytes and nonocytes has been realized, which
has not been seen with the conventiona
| eukocyt es- bi ndi ng conpounds with | ow nol ecul ar
wei ght. The conventional 25 peptides consisting of
only Z-Y-Leu-Phe-, which is @l binding site to the
receptor FPR, showed a binding property to
neutrophils and nonocytes, but hardly showed a
dj erty to_| hocyt es. By conbi ning 24

2 k g Eﬁg ¥€he Bgngﬁhbﬂ§i&é%t%jﬂﬁg 'r ecept or! 1EPR
and a structure whi ch can be | abeled with a netal
t hrough Ser or Thr bound to c-am no group of Lys,
bi pdj ra 0 e, pept.i nmQcyt d5 .

ﬁgﬁggyfeé5§gs%0%%P%§eglg|gn cantd v dlng site Z-r-

COﬂésqyﬁ@ce i Eh@az%ee%g)g te@w%% [SUETIN efsaff%om%ding

binding to ukoc tes he present 1 nv

r eﬁaggenkedcexstLEelaar L @e(rlbrh%ramﬁbaﬂ 'etlxédacré%' the

to all species of |edkocytes, nanely neutrophi

NOBOLNL 8§ ﬂélﬁ’lbym@hﬁ@ﬁb@%teféo%n%lxa%lp%ody&etsh%fc%fh% Uhole
t he conventional henobcyte-bindi ng conpounds, a ratio

5of letihecgpappunadsbeuadute LyrphoGyhesaanemRGeMERS Widh a

15

20

25

the conmpound bound to the whol e | eukocytes is in the
rangeiocattabeuneid¥® to 35¢mrehegeasid metthd ;case apacers
the 15 henocyt e-bi ndi ng conpound of the present

i nv&Rtion,~l&s (Mt @-ofinthe (§ompoundchobhddt bhese groups
Iynphocytes and nonocytes to the conmpound bound to

t he*RBRer t eukocytes is el evated up to the range of
about 18%to 65% This_.indicates that a |lesion with
vrgorous i nfYPEF afPBRLBY 26 Y eukbBy Lo LOHA NG COmpOUnds

ol e and. t hat e _conpound esent

10} Kt PO URbe P S acRRE FBF Bl a5na0: B BF reares
tr 6E?Ee£%sthe di seases acconpani ed by | eukocyte
infiTtration. In the conpound binding to | eukocytes of

tr%brmyl—Nle—Leu—Phe—Nle—Tyr—Lys(NHZ)—s—(-Ser—Cys—Gly—
Asn) ;
formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;) -€- (-Ser-Cys-Asp—
Asp) ;
formyl-Nle-TLeu-Phe-Nle~Tyr-Lys (NH;) -e- (-Ser-Cys~Gly-
Asp);
formyl-Nie-Leu-Phe-Nle-Tyr-Lys (NH;) —-£- (-Ser-D-Arg-Asp-
Cys-Asp-Asp) ;
formyi—Nle—Leu—Phe—Nle—Tyr—Lys(NHZ)—E—(—Ser—l,4,8,11*
tetraazacyclotetradecane-1,4,8,1ll-tetraacetic acid);
formyl-Nle-Leu-Phe-Lys (NHz) -g- (~Ser-D-Sexr-Asn-D-Arg-Cys-
Asp-Asp) ;
formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;) -£- (-Ser~D-Arg-

diethylenetriamine pentaacetic acid);



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 Rto the
receptor of |ynphocytes and nonocytes, and the
structure U to be 25 Iabeled wi th a radi oactive netal
or a paranagnetic netal may2Be adj usted adequately by

kln e part rough a spacer X, and E-am no
elfs P RE) -6 G are e 11-
se parts e nked ach ot her |Ie t he

h
b| Errﬁ‘é‘zﬁ‘rcdﬁ 8‘ e s Ou G- VAt T

R 'e%&' ”” G a1 M{?tﬁe A hgor-
EsﬁréoﬁlTQ%t%%aga g%@rggﬁ %#ég égrfé acid)

hé- I's pr Lys havi ng a S|de

10 - h cat.hal m.nQ _ _ _
S e e L e

'Sl ki, Bked -tett-he -E-3¥1Re FrUR Rfh d sut Mhen fardher

spatlal di stance i s needed, the spacer may be added

Eaehe@fylxNaedLiéur-ehe-meee@frcqw ($1H,Ng £of( ~gBe - DLA r@-Asp-

nore of am no aci ds and/or .synthetic organic

conpeuRdp;-Awbi)¢ch may be a conponent of the conpound

bi nding to | eukocytes of the present invention when

neededam)lalde¥Lray Phe -tie-Sawe Lo (HiH:) ererit Serom-éaghAsp-

ot her. However, Cys residue is not an appropriate 20
10anfHE-A6PdAEE) usands a conponent of X or T, because

the sulfanyl _grou form an |ntrannlecular or an

mF%F%IleEIéPaiLedl EBPrNie -Bana LvaddiFel ng-ilnSpErymdrPcAsSP-

# g grner, and this structural change nay
|n Vﬁe Fghirficantly on binding property to the 25
receptor. Alﬁo Pro |sdpgt pkeferab ndQ% bkpdln%_to

r COmMPOLL
t he receptor, ecauge | roitls COﬁ)t al ne l% r

thﬁ?eék?&%‘éét E!#B}_'Héén‘cédr $t et gl nglﬁ‘iad_?lg_ree o the

spati a reedo ['Tmted accor herefore, 1t
15 binding site to the receptor FPR Z-Y-Leu-FPhe-, Z is a

U‘1

protecting group for an amino acid including, for
example, acyl group with 1 to 9 carbon atoms such as
formyl and acetyl groups, an acylcoxy group with 2 to 9
carbon atoms such as t-Boc group, a lower alkyl group
20 with 1 to 6 carbon atcms such as methyl, ethyl and
propyl groups, and carbamyl group. When N-terminal of
Met c¢cr 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 tc the receptor as
well.
In Z-Y-Leu-Phe- of the above formula (1), Y

represents Met or Nle as an aminc acid. The receptor




26 is desirable that Cys and Pro are excluded from

the am no acids contained constructing the sequence

of X or T. Mre specifically, an amno acid to be

used 5 for X which has little influence on the

bi ndi ng property to the receptor includes, for

exanpl e, uncharged am no acikds such as Ay, Al a, Val

Leu and Ile, Nle, Tyr, and Nle-Tyr. As to an am no

acifdFF-omhich figy Qe PUrfRARPEOr provydbanlyi sxphessed on

fromthe hinding 10 site to the receptor to the ,

st (G e It PBE TR P TIPRE 1R AR tTRROGEERF R a

par.a netic tal, or to %gnt ol in vivo dynam c

51 A K S /| AT BUch P Bro YRR 1T RFRETEE] 5¢ ahce

agal nst tapolismin the, livin body, the sanme am no

o st ot Ao SRS S ack i SoNpoRRARS Ty

or .th onbi-nat i g er.eof y..be used., so,_L-_an

D 51 S nd T P Stne: ran thers dhanrdiidpiardety o

hy ek aphaqbi ' o A \

ch?&%e%%a#%#gnggﬁ's {%%?gfgﬁﬁgéﬁgii%Seﬁgﬁéﬁeéggﬁfgg to
Aspnad braRdtLys may be used. 20 The synthetic organic
compound constructing the spacer includes, for
exanpl e, comeunds st anvel H-Hiead #ing property to
trans-2-net hyl -1, 3- pent adi ene and 4-
mehkytrdphiilsoace! epherone s .eadhdanddupttohyRFROPODEE has
functional group such as nethyl group, ethyl group and

1025 abefizphggbangingo mrogweds ys uch fasrn(y)l-2-abtdppt ied-alse
pent anedi ol (hexyl ene glycol) and 3-nethyl-1, 3, 5-
pehB&nét PilodiRgy Prgre ol &o Perdtiidaralsupiods siohas-Met,
hydr oxyl. group and am d _group; conpounds such as 0 27
rretfﬁﬂnéﬁéglﬁéﬁp‘ﬁitc &oray LrMedi-MativHede A i rEnsblciNe tarer -

Leu, and most strongly to formyl-Met-Leu-Phe.

0

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 0f -Lys{NH;),-.
R is selected from Ser and Thr which are
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
not 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



6- mal ei ni m de caproic acid having a charged functiona
group such as carboxyl group, am no group and i m no
group. 5 Wth regard to the group U which can be

| abel ed with a nmetal, a group consisting of one or

nore of amno acids or a group consisting of

non-am no acid conpounds nma¥4be used. As the group
consi sting of one nore of ami no acids, the peptide
r epréséftedhsy £6 tQ%bﬁdﬂdAle% & ehe wedepher FER
proviso that Al and A2 are am no acids except for Cys
an@ner 8) STENESE TSPl SaMEUdEL TR exdinpl @, metal

%Erguéhggr bgi@sg’b@% , &“S-Asrﬁi glgozup of Lys,
%11181}(1(3@{%1:10%? A&%ﬁ @eﬁ’tld%scogsnp?r%%\ttelg and

5 q?m@’%cﬁé’s w&/@iﬂﬂ%&w ’Slﬁdg&%@%a%&qgé yI.n The

be Tabel'ed wifh a netal inclu

ni bEQQQH?CQBt @b[l'k@@:y%)é%' bg $0p Mt R nerdia 20
carbon atons such as 1,4,7,10- tetraazacycl ododecane

(Crepespented, Bylinet ebmaaaqul ohely adeeaia ity dd@Mind
1,4,8,12- tetraazacycl opentadecane and 1,4, 8,11 25

t etpaatacypkotetr adetaneobytedi, onameliyoxeeyeamhi 1a,
ni trogen- containing cyclic carboxylic acid conpound

gr eHHs%aG%hEE' ng+0t,2308-af e qa'z%goccgﬁ@g%gem@g&&am

10w mhn8cybe20avdr bpmphtowsesuchFags x4 lEL- in the case of

15

20

25

tetraazacycl otetradecane-1, 4,8, 11-tetraacetic acid 28
( TErR) CO&VﬂnVlQOaﬂ-eh?@@@ﬁ@?cbédd@@@aﬁ@mwndﬂ;" a Matio of
'- tetraacetic acid (DOTA), 1,4,8,11-

teFP%aE%%QEFB@ePP%H@cSHelSmPh8P§ﬁ§5NaNd gonogyties. to the

Lﬁ%éﬁgggéécagghg t1 éhg %goae eu oC %%E%d%%e%%n%h% range

1’éfsa%QuEeiﬁga%80¥§%9d8gggggg;bERthe case of the
hemocyte-binding compound of the present invention, a
ratio of the compound bound to lymphocytes and
monccytes to the compound bound to the whole leukocytes
15 elevated up tc the range of about 18% to 653%. This
indicates that a lesion with vigorous infiltration by
leukocytes can be targeted, and that the compound of
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
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 meoncocytes, and the structure U to be



acid; a derivative of nitrogen-containing cyclic
carboxylic acid with 8 to 20 carbon atons such as
1,4,7,10-tetraazacycl ododecane-| - am noet hyl

car banoyl met hyl -4, 7, 10-tris[R, S]-nmet hyl acetic acid 10
(DCBN%) and 1,4,7,10-tetraazacycl ododecane-1, 4,7, 10-
a,a ,a" ,a'' -tetranethylacedic acid (DOTMA); and an
alkylenean1ne carboxylic acid with 4 to 10 carbon

at éaRcledcWids &t mpdemaditdrien@etetly fdc et ika rafapgnetic

(EDTA) di et hyl enetri am ne pentaacetic acid (DIPA),
15mFFia%t ﬁ‘ﬁ‘lyeﬁ’@t é‘fjﬂé‘érﬁeﬁe anecxatelive bacild rreng these parts

| ene col - noeth I N ,N -tetraace
e ot %u%auﬁaon&rﬁgl&& CURELHad a= and
ent |nven ion 3% as a dlm

f h
gonp%gsggrﬁ%for 'réde 8|§8ﬁ3Se “Fep&iditg ?;ilnkEd

5P“588§eo‘8¥1e9' 89981 $rQ" Egﬁlgﬁsg ge%t e ”Zcfhteeqfece tor

the regionto carrie

Ou&thhSQQr glbmlégnwlgt liﬁ%l%fen%%glu%é/' d% tgric

unnecessary radiation to the living

al keviati;ee 9k hhenkagkedr ouﬁgm@ﬁ.g/'eCtlno%ﬂd@g%o bind the
di agnosi s by snooth excretion of Unnecessary

metabekint gs1byrcestr ekl TRg dynamye tt ahe In-tW@.ndiorer z-
exanple, with regard to the am no acids and the |ike

t oY2RBeubBhaseditol scpnstfeuvabilagtbhadspager hiatiand al,side
their nmetabolic transfer can be controlled toward the

10gashadnnvésti Aakarbast abymasang ahi phanioc gammiupo tacitde C-

15
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such as Ay, Ala, lIle, Leu and Val, aromatic am no 5
acteEmsneh a5oPReof TEpYahauTPhe-sanflutheondsimiong Thr is

am no. acids such as Met, or conpounds containing a
hylﬂi»%ﬁ%bm FﬁﬁcFléﬁéPog%BBPsaghLﬁ net’hgn, Tererand

benz # 10 In order to thei r netabo

CrBer 7 BRar P eRe & PRE%ERG FRE RPARES, fofiddgls added.
am no Each of X and T is a spacer consisting of one
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
amino acid to use as a component of X or T, because the
sulfanyl group may form an intramolecular or an
intermclecular disulfide bond resuliting in polymeric
form such as dimer, and this structural change may
influence significantly on binding property to the
receptor. Also, Pro is not preferable for bkinding 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



10 aci ds or conpounds having a charged functiona
group nay be used by selecting hydroxyl am no acids
such as Ser and Thr, acidic am no acid am des such as
Asn and dn, charged (acidic and basic) am no acids
such as Arg, Asp, GQu and Lys, or synthetic organic
conpounds 15 contai ni ng a pokar functional group such
as hydroxyl = _group and am de group, compounds
confafifiPidg ak lendfged Cxsuriid o shidedstrom the
car boxyl group, amno group and imno group. In
ad@fmtfgn 2 n CE TSt € BETHRET 1B it HPERTE 0 X ©oF
the receptor and the structure to 20 be |labeled with a
metal is needed, one or nDre of am no acids or

iﬁSL“Z?C; ky e gge%%“t PG M Stra‘%uét% B2 Nuseq
gge? 2 mlgﬁah% eﬂttﬂh q%flgfe%%%d nwheh Ay he

7t al escrlp |on as‘%bove

Pr9§e§g9rﬁés%ﬂe Rl o ?@%ﬂﬂfﬁclu é%?i

ec or a conpound contai ning carboxﬁi roup or
a”hﬁ@hﬁ&@éﬁ htisel actied suhke MR @1y exaret g r ey Ang
the final netabolites after 30 a3%1n|strat|on of the

| abekgdncenpoyrd wntdhNae-madi.oags we et amimy £e8d for T,
controlled toward the kidney. Also, when a

hyfoophbbi puapbre aci gpreuvdthieas diptiancesdlrent athe ttheding
maj or excretion rout of the final 5 netabolites may be

10coattel tedthowardepher gasthei stesiitmale thoadte labeled
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Further, with regard to an amno acid and the like to

beviisBd2asadleaRpoNEntcsE Lt BE SpRESAaRn@id CTmetiad, or to

order to_provide a resistance agai nst the netaboljsm
L0CPREFP YOI R DY APNEYRETAS GEASELAM el JafiAG KOs oF to

208eofpiaflasReLds mmy be unat, e sheclfloally
body, the same amino acids as described above, non-
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.

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-nitrcacetophenone, each having a hydrophobic
functional group such as methyl group, ethyl group and
benzyl group; compounds such as (x)-2-methyl-2,4-
pentanedicl (hexylene glycol) and 3-methyl-1,3,5-

pentanetriol having a polar functional group such as

hydroxyl group and amid group; compounds such as



exanpl e, am no acid sequences such as D Arg-Asp,

Arg-D Asp, D-Arg-D- Asp, D Asp-Arg, Asp-D Arg,

D-Asp-D-Arg, 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 conpound bi #&ding to | eukocytes of the

present _inventiaon can be synthesized according to the

20 TRENNIGE CEESEANEEd Heiow. 4 B L adenkds dPeerpbunicid and

consi sted of .amno acids only, the conpound can be |,

sy R Ags28d M40 -dPTe + 4 @qqﬁjex}?e‘{m§s 2kd tunctional

Boc- net hod and Fnoc- net ggd using comonly used, , .

AUCEIEP] U5 BpErE ST Hes (TG S IR P yend imino

aut %g%ti c peptide synthesizer nmade by Applied

Bi 8syspe'ms (USA). A synthesized conpl ex may be

purified by siml I r ] ot.ect | nd
Rutting of | 1o Foe nduty Sia ST LB E RS

canbienehedifn hokkewad by @ iohqerfanmances ldigh nore

chromat ography (hereinafter designated as HPLC) using

a ofeupk 88daphase ocobUoust ROMM S i id1& 5 ash capyingkid

may be obtained by a liquid phase peptlde synthesis,

or chbmbbaAdanng®l beoukeds apd tie Igdup (CHnIhenisRidkE one

conpound contains a non-am no acid, the conpound can

beosynbhestcfedminomast deasedebpeiptd des argp yetdrote ity

descri bed above. For exanple, said conmpound can be
10synfheshiedZapatobeousedNdmaity, thys pi®@wiesi dusitorAla and AZ

protection derivative thereof is bound to the solid

phase 8Ripar pFéfsr esrRPtak@raCyst énd Fa°) t héiheste i s

successi vely bound with an am no acid residue or_a

pr B?_@Efl%ﬁ a@P#UQPivéthSP‘éBIPl@P_ X,CY&“%Y‘@&%OJMS“ASP‘
heFBo CPAS™EP AL of GOPT B aEmva iV CHE Gty L&Y
of Gé@-&i?t, ectigncderh¥ati ve Lhaigoh and an afno g d

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 noﬁ—amino acid
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 l,4,8,11~.

25 tetraazacyclotetradecane-5, 7-dicne (Dioxocycam); a
nitrogen- containing cyclic carbexylic acid compound
with 8 to 20 carbon atoms such as 1,4,8,11-

tetraazacyclotetradecane-1,4,8,11-tetraacetic acid



protection derivative thereof of Y. Then, an e-am no
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 Ris bound thereto,
followed by further binding with an amno acid or a
protectlon derivative thereof8of spacer T, or a

Gam o T e dO T O ST ol e o -

Qe P PO AERTE Litharadt , (LN ‘cubnd iy 1T the. Synthet i ¢
?SQ.%%%%%%Q B B v o B A g 2 -
comgaundn the Jigpelieq atoentgescbga@gz 25 ysidngsdLen

obtai ne g "d dorpou ocyT es
of e I tig0 -
ol hgacessnl, e ga i g Lo asr s L gl

aggRt g0 e@@}wa%%@p%fdIna&%@ei-%r&arﬁ& RAGL I VB ¢
therapeutic agent, in particular, for image di'agnosis

andatrbeat/ment sefidawsithe softd e9i & rWdh At @R a4isch as
| eukocyte infiltration acconpani ed by an i nmune

r edcti Gn 10k tamn repdiavivdladodsaneley-1 Hamism i tggase havi ng
10 active lesion with vigorous infiltration by
negerbphilydmetrbydeyt €s 16r tiryispiRo Gy t-ee t horl snmrtel ¢ hearni
speci es of |eukocyte cells, detection of the site and

LOnedBUp¥Aenengf ladl dveld @ﬁtlréaz@@wéoal@@@mrmw Iorf syl O~
be performed, 93|n% a specific detector. 15 D seases
actotpafii ed®poy a ﬁﬁﬁﬁéhﬁé§€€Féﬁ e 1darf DOFA ‘d@d an

i sorders consi, i nfection,

EﬂgﬁgﬁﬁﬁPﬁgﬁgﬁ Ra%arbradiier seia Wﬁ%¥hggtﬁa&ﬁbﬁ on dtons

D of Y EPLYn  38LEAIERR L L RGLERNS, il HEDat
pr&1@%99meﬂg§ﬁééﬁineegakegscgkiﬁaﬁéld (DTPA) ,

15 triethylenetetraamine hexaacetic acid and
ethyleneglycol-{2-amincethyl}-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 by smocth excretion of unnecessary
metabolites by contrelling dynamic state in vivo. For

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




col | agen di sease and autoi mune di seases ot her than
col | agen di sease. |In Japan, about 80% of hepatitis
patients are viral hepatitis caused by vira

infection, and others are nostly autoi nmune
hepatitis, and 25 therefore, a |arge nunber of
inflammatory di seases of 1i¥€8r are the di sease having

SRR M R T
IS S ) 24 L R B o,
SO T R LT 1 08, OB S o
underestimhed hacause g he i nding, 1o | ymphocyles, 5,

monocytes ‘i s wdaker ‘conpare

neyt.r arhi.k s. : d Qing ini y
sneytr aRhish Sy Hweyer g%ﬂfaﬁﬁggﬁﬁﬂoﬁﬁggﬂﬁukSﬁ%a1n1ng amino

| eukocytes of the pre es to

copeeel! ¥ukaents Mt e d uriRid Mddddatiqp of the

di sease with little neutrophil infiltration such as
10nhiagbpadbenrune tdicseas ef And dugirsmniasi L, B€and

sai d compound has a high binding property not only to
nebenaphi bgohpt. aliso dreldry neheeites larthdmn et 8561 A
group of disorders showng a quantity of infiltration
by tkgnpliecytevaand theneoyiines acahyrdree diwirtdy, Xharged amino
neutrophils, or a group showing a |arge popul ation of
10| yaphdey&s cangonpAsc yiead nign at ledainged tiuatgd onal group
| eukocytes includes viral infection, protozoan
di B8¥%sBe HERHt BieScdrsédsd, hysincaydn sdiigwase igfd such as
auéoinnu e giseases,othen t han col | agen di sease._ The
pr 88Enf 1P nyBAt i BR1PS 267 EIRs Pdered ctiUFR 35 R and
ar of.. disorder .acco nied .by i_mmune reaction. such
asgﬁenggﬁf%ediE?Fﬁa%gtggﬁ,56§ﬁf¥cﬁFﬁppya SR 55
t hg,grogp,of - di sprders show ntit f
tNgy Ol 5 3, SRAWSUG +84Y2 q
i frat?on %y Q s@ e ord%n c 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 Dbe labeled with a metal is needed, one or more of amino
acids or synthetic organic compounds having a straight
chain such as alkyl group 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




| ynphocyt es and nonocytes conpared with neutrophils,

or 25 a group showi ng a | arge popul ati on of

| ynphocytes and nonocytes in the infiltrated

| eukocytes. Further, since the conpound of the present

i nvention has a specific binding property to 34
neutrophils as well as descrBBed in the prior art, the
compound is also effective to a group of disorders
shGRMG 18 tq@dren y foft henfliakelad crrmyowedt v bphi & s
conpared with those by | ynphocytes and nonocytes, O a
5GP ASHAE G ALl A oL 70 reRifa BRHE RS Kraney .

th infiltrated | eukocytes. Such group of disorders

i n‘g‘llﬁt?és,whle&r aeg‘gﬁﬁloé", %)&& S L e‘%ﬂ“o%a?‘ﬂ‘?}? i35 GhYdtsc
i nfarcti an, nchi.al  pneunoni a, | obar pneunopj a

i nfglgllt%f:gt%i%\?ek%trh%brepraéﬁlrogclxsc,reacllﬂr% rgoaqi r?fi 1€ pinal

sPsgudapeRbranoys C%'e;gbggrégg%mit%ﬁ%ae%@n'

ul cerative coliftrs, endi Ci acut e

anghaehgkht kst 160a! @eyskitis, intratublar

proliferative glonerulonephritis, infiltrative

gl omer ul onephiirther, ag4he RURIRNERNTAL isniCWE d and the
salpingitis, acute 15 cervicitis, acute nastadenitis,

acltieet €5t bki SsedCHbea pooapbalent ©f alHerddfcangist tdsg T,

acute purulent inflamuation, tubercul ous negingitis,

actiiheosdpputat previdet aongeliistias,ceacit=a dymphadenitdisolism

and tuberculous periarteritis. 20 Wen the conpound
10bi hdi M§vbe Peekooypt esidb otrherpridsentali mreintd arids and

used as an agent for radioisotope diagnosis, a

pr BPRrabLleCcerbodEnBAY BE vaed- cHwpsusdacs fdmallabeltde

with radioactive netal suitable for SPECT inmage

di SYAGEF sCeBERSRENTFcOGoRT FRIEP12CES Ascardesn- £rmm

Sm 153 and Re-186, or, wth a radi oactive netal

suFfabP&ct of "PET PhingeSaFHGRESSs S5Gdn ags Rodrgr Asw, Arg-D-

Asp, D-Arg-D-Asp, D-Asp-Arg, Asp-D-Arg, D-Asp-D-Arg,

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
to 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



Ga- 68. When the conpound of the present invention is
used as a radioactive therapeutic agent, a preferred
35 enbodi nent of said conpound is one |abeled with a
radi oactive nmetal such as Y-90, Re-186 or Re-188. Wen
t he compound of the present invention is used as a
contrast nmediumfor MRl inagéldiagnosis, a preferred 5

crogtL ! ol S0 SO L, 91E L obel e D%
compiiasiedostate olsheln o f2e sermond, gpie.ie. .
A0l S AR
o egy e gh i) 10 SO PO ol I phe, o
520 L0 nGfhad SHRFURsNg R0 %’Pﬁe §uqh. as stannous

chioride, then mixing 15 with a sodi um pertechnetate

soligti on or @nheedisdiy HHMAOE deH-amino acid,
| abeling with Cu, Cu-64, Fe, M, Gd or In-111, the

| abekedospapodndabi pei BYrid edioWkDGH e Hf dhePnepette
i nvention can be prepared by mxing the conpound with
a skinghteyhadi disc daguedbsd?@baeleut | aroxc@Maigliang said
ion of Cu, Cu-64, Fe, Mh, Gd or 1In-111. In the case
of chmbelindg cant heGayBTheGa<68l ars Bld@wst.he Naabelyed Lys
conpound binding to | eukocytes can be prepared by
10ni xpRgIE&I @rcenpsargchich geglivgitivg ddisdiepf drs found to
slightly_al kal i ne aqueous sol ution containing ions 25
of tE8- 891 18aPB8SEr O¥- 66T WREN LEIF Ne ofPpSuRd N-atseiedral
W a radioactive netal {s used.as an agent for,
reFEBRope. GHABRISITCY PRUPRAV Lt Ae SRR ¢
agfg%idgé Egeacg%%ggg%g Eileq:t:f%la%q.vvéﬁ tttr]xeq:e%%r %@%etérc a
nmetal IS used as a confras
compound serving as a spacer or a protection derivative
15 thereof, Phe or a protection derivative thereof, Leu or
a protection derivative thereof and an amine acid or a
protection derivative thereof of Y. Then, an £-amino
group on a side chain of Lys bound to the solid phase
cf carrier resin 1s activated, and Ser or Thr or a
20 protecticn derivative thereof of R is bound thereto,
followed by further binding 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




medium for MR, the | abel ed conpounds prepared

according to the above nethod may be used after

addi tional purification by HPLC to renove inpurities 5

and unreacted ions of pertechnetate ion, perrhenate

ion, In-111 ion, Cu ion, Cu-64 ion, GA-67 ion, Ga-68

ion, Fe ion, Miion, G ion aéd Y-90 ion. The conpound

| abel ed with a radi oactive nmetal or a paranagnetic

me€alPRERdb é Nnitked J@her-erb Prrdreretd| g c%@tu,/ve ingredient

accept abl e addi_tives to prepare an agent fo

raabéaéafeépéymlé&ﬁ&slung 33 GRRUHG iRgic %%r%ekﬁtﬂleocytes
Et or a contrast mediumfor MRI. These . additives

|n8 kae P6F58%§nﬁ|“€enﬁﬁé>ﬁhﬂt‘d%‘b§} d%ﬂqwa%%‘éeptr&%ﬁael or 4

tabilizers _such as ascorbic acid, a

anPﬁBB@ﬁ?S%lgcfng 2m TErudi& erussesqfcgdg %ﬁf%co]u% Bt £ &7
fo' %n%”fo%xc'a%'l%ﬁts 30 ch as é%o@%”' 4Py ”ééc%isx% ul
of “ansl i Of at I'Ag ra |o en1c purlt sl as citric
I
anaezalRlE e adehGs daRE IR °ﬂ% T
CogRAsttibebmeaR B% Br%!k@e%ﬂ'1é%JdHfQ£¥hf%fﬁérJ&H on
site preparation by m xing these additives and freeze

dr i edxowhtehihg i pakhic wnaklaedngrinile R ok rAdeRtufor
radi oi sot ope di agnosis of the present invention. The
agestctobnr adi ansahdpe idivagnosiNgmelneg i2b & aili oactd teaving
t herapeutic agent or the contrast medium for MR
10coataimengeshencempbund gbirmdisng rifd litewskdeyt exy  of the
present invention in a |l abeled state with a
r adevhcebhélaet @Pneartee admlymphostie® X hrgugiv e 3han 2
commonly used parenteral rqute such as intravenous
adﬁPﬁPé??aPifoﬂaeub%éTé@ éﬁélrsadud@&@tqt\ﬁqry Gt e site and

n303|t|on which are thou enable the i.ma ng
anﬂ

2fFBAPRErtt Péaf ﬁf’e&ré?
vaghous - ondi hORS 3l 38 %%dc%ct o - age o

15 Diseases accompanied by an immune reaction in

m may be

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, nematcde disease,
collagen disease and autoimmune diseases other than
collagen disease. In Japan, about 80% cof hepatitis
patients are viral hepatitis caused by viral infection,
and others are mestly autoimmune hepatitis, and

25 therefore, a large number of inflammatory diseases of
liver are the disease having infiltration by
lymphocytes and moncocytes compared with that by

nutrophils. 1In the case of disease having relatively
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sui tabl e radi oactive imaging instrunment, MR neasuring

i nstrunment and state of the disease. For human use,

t he dosage of diagnostic agent containing the

conmpound | abeled with Tc-99mis in the 10 range of 37
MBg to 1110 MBq, preferably in the range of 185 MBqg to
1110 MBq as a radioactivity & Tc-99m In the case of

t herapeutic a%ent cont ai ni ng the conpound, |abeled .,k .
wi LRVREEYSE OF REVESEPNHe dfddderatsioh thee Tange of 18
37 MBg to 18500 MBq, .preferably in the range 15 of 370
VBEOEH LRE0OBE AL 2 lrfgdﬁf@a&q%%’&“w{ e he2uS s S£0euL
t her apeut i ¢ _agent cont ai ni.ng..t-he conpound |.abe

W B evagg L ieRe deuae Ut R B AR off oy B T bon may
3700 preferably in the nge of. q

I\/Bgeaém %’rle 35 il%)ngg te:%v fy"tef '}L U'I'S'%e tgl (;%s g%en %JTI%{ h%@c%%%%%gt s

Lg%ghe$ﬁgkggt%g Qh eg&%&é&%%&%&%dnﬁfﬂﬁ i5a@l ppst the

osage of I'c agent containing the
ggﬂ@gg%%'ﬂ@e.' edoWelie rd RUARGHRIIfd B 1S4 Cho as

and Cu is variable corresponding to a host
t 01Bgkotheakeds $8RSiplricwidt Afnidit: MR IdRgbIgs to
instrunment, 25 target tissue of the inmaging
expetirgent y speeifiife thaRnneskefcyadimimiStrtatdohomandf the
i ntended efficacy of the use. However, a specific
nedieabisenwliah dispéel fiewt oathientirdEperst ben vanclbuss
factors including activity 38 (induced rel axation) of
t hmospeeutiodmreagentiseasss anskd e igjunabiouyl sweigheause
general health condition, sexuality, neal,
adARAPs CREPPERGt NRE, 2eRdiadt bdm ik R LORHBY MadF ori by t°
agents, and jud%nent by a ndance.

) j?Ct rins atng o
Ef PEELFOBNIAFePUst 2d68ade o PN IvATET etf*? CEMPOThLT 5
T N e i e
ab?%%iQt?a%i%%'%@919%$%&%?6¥§ éﬂgjﬁgﬁBgyégg)ébmpared with
neutrophils, or a group showing a large population of
iymphocytes 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
considered effective to the group of disocrder
accompanied by immune reaction such as leukocyte
infiltration, particularly effective to the group of
disorders showing a guantity of infiltration by
lymphocytes and monocytes compared with neutrophils, or
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




10 nol / kg body wei ght per day. The representative
preparation contains the | abel ed conpound in an anount
of about 1 mMto 1000 mM preferably about 10 mMMto
500 mm Hereinbel ow, the present invention is 15
described in nore detail using Exanples, but the scope
of the present i nvention shodldd not be linited

t her et o. e rreasur Qg nmet hods  for the conpounds
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ob 5 S
bel Th t of
o SRS %”%%ﬁ%%ﬁ@ﬁ?%ﬁéggﬁgbpg ala,agders

e e?ﬁre‘szeﬁp%staeepaéeer PB&d the

PELLOIRY o i VL L G CounL o, (e g
5 SO I L SR GO B8 LSS, o

(”ﬁ%ﬁiﬁf‘*‘{?iﬁer% PR 00 i act O i Bor W RREPRA™ The
W@h%@t@ﬁ%mm%@ N, S&@Pa@ﬁowsof@@gsor&lé):s

Rever sed phase HPLC. Rever sed phase col um

M hhbﬂ@ﬂ%spuﬁ©ﬁ|e£éd§méﬂfbiékéiféﬂ5@h@@@ardltls, cardiac
(manufactured by MI1ipore Corporation, USA) was
usédfaf4d)r iAnl, @frdrittipdpts rdeisaimpoundsoaereneumonia,
synthesi zed by the solid phase peptide synthesis

metthéd 1 tFat3 el dnibe®@tul o ol Lt e asyastsal t e, sol ution
from 99Mo/ 99mlc generat or (NI HON MEDI - PHYSI CS
COPSERRONSIRFaRPUsWE lusdd (mrwnlaaflnf@cwe@gents

used were extra_pure grade. 10 (7 of the
exPeFrERBhtyr éﬁ’llﬁﬁ'l@ YR e RHRSN Jd?ﬂé%/%eka%‘él%r t he

ondltlo s . of ar k c cl e of, ever 12 hours
borpacRsa iy s Hcﬂ@cgér S /i it T L o RF GhtifeTative

ma&e ul%% %h&& is, infiltrative glomerulonephritis,

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

When the compound binding to leukocytes of
the present invention is used as an agent for
radicisotope diagnosis, a preferable embodiment of said
compound is one labeled with radicactive metal suitable
for SPECT image diagnosis such as Tc=-9%m, In-111, Ga-
67, Sn-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
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15 EXAMPLES Exanple 1 Synthesis of peptides Foll ow ng
pepti des were synthesized by the 20 solid phase
pepti de synthesis and used in Exanpl es hereinbel ow.
Compounds bi nding to | eukocytes of the present
i nvention Peptide 3:
fornyI-NIe Leu- Phe- Nl e- Tyr - LyS(NH2) - E- (- Ser- 25
y-Asn); Peptide 4:

foreWIOdNFT@nLtel?fPWélN COMRQYRE (NHJu¢- algpied with a

S As Pept |
chlalr |l°ﬁ|cé‘ﬂ?lf§u“ﬁ%@lNﬁélGﬂ‘yrafLy‘éxm)R%*%B@e@rﬁe 188. When

?H§|%QWQ%L8g ﬁﬁgakﬁgi%é%S%@E(%@Eﬁn%;?nSb? used as a

fomwA% EIRARR R {fgﬁ?%e%@a%n?%@r-asple%wﬁd

5t egﬁﬁﬁawgﬁﬁle:?%:%g@ o] :mdnqle 1sseorneD_J§beled with a

As p) e
fo?ﬁgaﬁhggg%nggﬁg%%I§m¥§%?%is < O? %9 in a

D- AbgrBTRALeql@ tBeRt.i de 13:
formyl - Nl e- Leu- Phe-Nl e- Tyr-Lys(NH2) - e- (- Ser- Cycl am
butyric aci drabBephigdefl4he compound binding to
fornyl - N e-Leu-Phe-N e-Tyr-Lys(NH2) - e- (- Ser -
D- RBegkdsptegcbdmtheat prieceadti dnvePapidrdevitdi Tc-99m, Re-186
fornyl - N e-Leu-Phe-N e-Tyr-Lys(NH2)-e-(-Ser- 15

10D sadl- Renl8fckam bet peirdcavied) adeeptdidey 16 the common
acetyl - N e-Leu-Phe-N e-Tyr-Lys(NH2) -e- (- Ser -
[}m@ghggp Ajamad - ASPE; 1pbgtliege cpmpound can be prepared
car ba Nl e-Leu- Phe-N e-Tyr-Lys(NH2) - e- (-
Se?yDgifﬁokgbn@y§aA§pcﬂ?ﬁPunﬁn&n saline or an agueous

buffer solution or the like, followed by addition of a

—

reducing agent such as stannous chloride, then mixing
15 with a sodium pertechnetate solution or a sodium
perrhenate soluticon. For labeling with Cu, Cu-64, Fe,
Mn, Gd or In-111, the labeled compound binding to
leukocytes of the present invention can be prepared by
mixing the compeound with a slightly acidic agueous
20 solution containing an ion of Cu, Cu-64, Fe, Mn, Gd or
In-111. 1In the case of labeling with Ga-67, Ga-68 or
¥-90, the labeled compound binding to leukocytes can be
prepared by mixing said compound with a slightly acidic
or a slightly alkaline aqueous sclution containing ions
25 of Ga-67, Ga-68 or Y-90.
When the compound labeled with a radioactive
metal is used as an agent for radicisotope diagnosis or

a radiocactive therapeutic agent, or the compound
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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

nean 1, 4,8, 11-

t et raazacycl ot etradecane-1, 43%, 11-tetraacetic acid, 25

di et hyl enetri am ne pentaacetic acid and 1,4,8, 11-

t etledkRdds) ¢ dthetd RACHMIBREJF i BeBR} d1Sr egpecapval Fontrast

Cont r ol tides Peptide 1:
fofwilqm P 0% e, M- Jme{% eppeyad mropesPrie 2

for g%e%lg%%rgé%gyr gy bé &ged A%Qer

ﬁ% AP e AL o Y U gél = "sém%‘e Dhigttses
%)'dd‘é ]r%h Sy ! or{\éetc#-gé‘exg@ﬁﬂré(ét A%Br?‘ﬁe§ate

esI| s O

Sy'lto%es'z%ue-fll(l'\@‘iﬁl A(}"!PAion 10- fpp) 'f&n B' @§¥§’f7 eﬂéhb E;Qess

pepti de was syntheS|zed under the conhdition of
scalsg i dVBIEA 1 881 N P NBY hoxy -akenzhydr ybam ne resi n
hydrochlorlde 1@6d|V|nbeenzene- pol ystyrene
copol yner) byryeaiisngfurBocl 4ms hod. wiltie a sigdeichathvef metal
Lys residue in the Ctermnal was 15 protected with a
Free gr @uramdfdrest iextresisd omaf hdenipeptwitehchai n and
fornmylation of the Nterm nal am no group, the side

1 0c hgiha e lgrodugs 1ofy tdecdrysalr esi addi wages ctef propagess@n
pi peridine/DMF to extend the peptide chain toward the
si agechaifrwivastidigmt e Pleaanerl swas? 20228 pppedvef f
under the reaction in a mxture of hydrogen_ fluorid
anf@hade Ut s Gasdgl, (B0 2@ )trast Jeedbimseor BRI oThese

hour. Purification was,
addléives include, fagégmp e)rbhaémacogoglcally

U‘l

acceptable stabilizers such as ascorbic acid and p-

15 aminobenzoic acid, pH adjusters such as agqueous 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 gluccheptonate. 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 radiocisotope diagnosis, the

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

radiocactive metal can be administrated through a




chr omat ogr aphy (HPLC) by using a colum: YMC- Pack
ODS-A 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 42 collected 3ind freeze dried to
obtain the objective peptide. Purity of the thus

obt G b pt P B Rﬁ§en8§tfé|lmrﬁé‘&eb3$uﬁélaﬁ§ g tggenous

rev sed, hase HPLC. nt heS|s coul.d al so be perforrred
P8 e ng ROBREFoRY réeriﬁolaﬁtmv&eér

reS| n. After the

d d
nyar B Flon oraPER ' 185 LRENI4S' P pEobh 3 gﬁlen&msalalg and
COMRAEIGA Lk COLL RSO D0ALE NGB0 BLRST IR DGR 1 ous

ermned and confi e

5veped¢r%&onsl s LN, ghﬁoagalsg ghg %Hang?@ g?t tﬁ% LN,

aci d conposition was free ain

obj &gt M8 = PERY] dec 31 A0l agyl ag Tﬁnghm@BtthﬁREeﬁg dering

was confirmed to be identical "wth 't théoretica

Va|1&ﬁsth;\rhméfﬂ;55ar%ﬂ’e§ﬁ£@éf%fYtﬁQeaﬁ?!sBéfséer desi gnat ed as
ESI-M5) 15 for determ ni ng nol ecul ar wei ght.

Anal ytical vadtesh@hanthige pntne a6kdge08PO8ibABstic agent
(nunber of each amno acid in a nolecule) of the
obtcimedirpeyt i tdee ampeusdoivmbe hedewhbbl Der-98m as in the
parent hesis, theoretical values of the amno acid
]ibo#E@§Q|Qﬁ13hdﬁbErUbflbb@HH%@1npraﬁeﬂaﬁbylnnathe range of
nmol ecul e ggg of the objective peptide were shown.
Peﬂt8|5dé4 %&11(01)1‘451510525 @e?ad%qalct)lggty@y T¢tyom. In
f&l 00; Phe: (1) Lys; % 1. 00,
)Can fégﬁ‘sralr(eﬂtﬂoc %qe%uc%ﬁ?lmlrxme 1@9) comggund

EB[ 2?}6 Tehy R8s g%ﬁ? kA PORF oS FanbRi Eap

o e YA PTG e LT

15 of 370 MBg to 7400 MBq as a radicactivity. In the case
of therapeutic agent containing the compound labeled
with ¥-90, the dosage is in the range of 37 MBg to 3700
MBq, 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 varicus factors including activity



ESI-M5: MW= 1183.9 (1184.4) 43 Synthesis of other
peptides Ot her peptides were synthesized and
identified in the simlar way. Since the peptide 1,
pepti de 10, peptide 11 and peptide 12 were peptides 5
whi ch were not amdated in the C-term nals thereof,
these were synthesized by théBsimilar way as shown in

the t hesi s of t he peptlde 3 by using HWP resin (4-
9%§ ﬁ%@h?hec%B%F9§%9réﬁég§@$ to be

d b I f. MB

'V'a%,cag%s LS e BLEE BT SRR B o,

ESI_ - NS d f id h tid hown
SRS e SR P ST s

on'c%(n%mn%%d.}% B8R oot PRt hy S 10 Bfet Ty

0. 1.00, Oys:(1) 0.97, Ne:(2) 2.03.
5Pe%t%ft§e 5 Q:je)Asp (2) 2.00, Leu: (1) 0.86, Tyr:(1) 1.00,

Phe: (1) 1. OEfrAeysi el e l0Qr Nﬁ@swéé)oé +R4. LQféled
(1) 0. 88, Ne:(2) 2.10, ESI-MS

(1cbabotthd Repiedercd Ashid ). 2.190no BeKG (lcl&dg ‘%)]I'\EBt and
Tyr: (1) 0.99, 20 Phe:(1) 1. 01, Lys: (1

(1pbbut 1000 pewmolVktNoE (2. v%mg@spéﬁ.)d@yQZpreferably
ES|-MB: MW 1,243.0 (1,243.4). Peptide 5 = Asp: (1)
1. berusen: Gbpul. 905 @ wolVkdl Widy Weyrght 1And. aBFat 300 u
Phe: (1) 1. 00, Lys: (1) 1. 03, NHB : (1) 1. 18, 25
lOLemOMMNb@daz)«ezg% PeYs dan)- 0.0 EPramniwyivess. 1
(1,185.4). Peptide 6 = Asp:(3) 3.19, Ser:(1) 0.97,
TyPr(eE)aretg?n cPR&EA(DF (hes labplqd commpmin I—E”l an amount

L N e: (2 0, Arg: (1
Q/Q (T ;06‘39 m%g:’éo( %Jr o ( )ffﬁzﬁr@b(lﬂ?s?gkzg% m1 o 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 blcod 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 CHYO KOKEN KOGYC CO., LTD., Japan).
(2) Gamma camera: GMS-550U (manufactured by
TOSHIBA MEDICAL SYSTEMS CORPQORATION, Japan) was used.

{3} Reversed phase HPLC: Reversed phase column



Peptide 7 = Ser: (1) 0.92, Tyr:(1) 1.00, Phe:(1) 1.02,

Lys: (1) 1. 00, NH3: (1) 1. 15, Leu: (1) +Ne: (2) 2. 8

9, ESI- 5 M5: MN=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) 2.10, Ne: (1) 0.95,

Cys: (1) 1.01 ESI-M5: MW= 1,324.1 (1, 324 5) Peptide 9

= Ser:(1) 0.91, Tyr:(1) 1.00, Phe g}

Ly%ll(li)lppreo@urﬁﬁal gﬂl)unn Clf3, (4e:X (130 mle I(l@r)méactured
% 1) 1.00, ESI-NS: MV = 1,441.4 (1, 441.6).

Pebﬁfu Nd1id Pofe &O(I@Prftsl@nrwé%sp( 1) g8€Phe: (1) 1. 00,

A1) o o1 Bl ey e B sl%%rézésanmsued
(153’0*:52 %%dwfffsg Gl Sphen I il 1, oP
>(063'1)" 20 Peptrle %lséégrt:%lé)go. g%‘l]l%}?: PRy b LG erom

Ph@r o 9y, d s o4 Ly : Al u:
(1) M(f]Nﬂ e: Cojfﬁenz 88 L( E Cf\/hg]b{'?\% = T;‘%%%%C‘%-l;&?@; 5) Japan)
Peptidgsdd = Asp: (1) 1. 01, Ser: (1) 0.91, Tyr:(1) 1.00,
Phe: (1) 1.00, Lys:(1) 1.01, NH3:(1) 1.06, 25
Leyef 1) +Nl e: A2) 3£89heAk@agbhth RedENeSie MV pure
1,449.6 (1,449.8). Peptide 15 = Asp:(1) 1.01, Ser:(2)
1. d¥addyr: (1) 0.98, Phe:(1) 1.00, Lys:(1) 1.01,
NH3: (2) 2.09, 45 Leu:(1)+Ne:(2) 2.87, ESI-Ms: MW =

101, 879.5 (1, 3%917pf tRepekgeriBentAdpadmal 0NerSerfdd)for
0.93, Tyr:(1) 1.00, Phe: (1) 1. 00, Lys: (1) 1. 00,
Nl—Bﬂe(‘i?e}i unggr tn@ucem}imll@n@pfz lgghtmd@rr(lq)cmm of
Cys: (1) 1.07, ESI- 5 M5: MNVW= 1,528.3 1 528.7).
PeptFaE 17 BOWER: p8fosegyseser Dpf)m@ ¢t pRricy, drgmke

of feed and water was kept free.
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 (NHz)-&-{-Ser-
25 Cys-Gly-Asn);

Peptide 4: formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;)-e-(-Ser-

Cys-Asp-Asp);

Peptide 5: formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;)-g~(-Ser-



Phe: (1) 1.00, Lys: (1) 1.00, NH3 : (1) 1.79,

Leu: (1)+Nle:(2) 2.58, Arg:(1) 1.00, Cys:(1) 1.00 ESI-
MS: MW= 1,529.4 (1,529.7). 10 Peptide -18 = Asp: (3)
2.99, Ser:(1) 0.92, Tyr:(1) 0.88, Phe: (1) 0. 9 7,
Lys: (1) 0. 9 7, NH3: (1) 1. 12, Leu:(1)+Ne:(1)
1.85, Arg:(1) 1.00, Cys:(1) 203, MeN e: (1) 0. 95

ESI - V5. = 1,500.5 (1,500.7). 15 Exanple 2 Tc-99m

| atfel$ oy 67 ?)%)ptl de 1, peptide 2, peptide 3, peptide

Sé ?ﬁréicge & pfq‘?%@yﬁol\lf%e&eﬁééﬁ%gmﬁ DS D eY 84Nk T dESer-
t'z‘-gs(_ﬁ ]ﬁ} %%I 17 and peptide 18 20 (1)
Ko

%Om sodi um pertechnet ate

(h%gﬂqﬁyéef %%ﬁ' tﬁycon IﬂgggéNieLT%Fuigs gﬂzp—s ﬂ—Ser—

dintoa aining a m

%hll&?réil%g& SO uta}L on %%1438‘&3%: H‘ggoulu' tgngaiéamgutsm al

volpy® k3% M £o THIEL -1l QUL 8- PRS- ﬁf@%ﬁ?ﬁﬁé [ O _D-Ser-

tenperature for 30 mnutes wth stirring and

0C gasi-onal r g-urgad -tspart thereof was collected and

t he | abel i r% ratg% Tc®99m of Tc 46

99megltuicizhequt U ren G avdse 1 CopH ¢ + BT Pr BBy O PRGION ~ ¢ — (-Ser-
nore. Each of sixteen peptides obtained in Exanple 1
wad-dirgsdITEEd /i n di net hyl for mani de (DMF) and a
concentration thereof in each solution was adjusted to
105 @Geptide1ld3s rheriy2008 i~ Tveu+tPhe ¥ ke pliye-luas XE2 )10 it Ser-
phosphate buffer containing 0.9% NaCll, pH 7.4,
(hgﬁ’é’llﬁ‘éf P& YIEST GivdtPd as PBS) or 10 mM carbonate
buffer, pH.8.0 her inafter designated as CB). To each

soFGPFdiewdd ‘addedvic dgm m@&qeedilo?r%wa&ﬁasg%ﬁia)t@on< Ser-—
102 9: pl s mcxeﬂﬁ{ry uttl rr.i n%t reacted at 100C -
1267 Fof5P0 H e SV A S S I 'abel i ng was

CO@BE%&%@’l%: 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;)-&-(-Ser~
D-Arg-Asp-Cys-Asp-Asp);
Peptide 17: carbamyl-Nle-Leu-Phe-Nle-Tyr-Lys (NHy)-e-(-

Ser-D-Arg-Asp-Cys-Asp~Asp); and

20 Peptide 18: methyl-Nle-Leu-Phe-Nle-Tyr-Lys {NH;)-&~(-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-1,4,8,1l-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;



part of the reaction m xture was collected and the

| abeling rate of Tc-99m was determ ned by using HPLC.

The conditions of HPLC are as follows. Colum: 15
MI1lipore puresil 5 pmCl8 (4.6 x 150 mm); flow rate:

1 m/mn.; detection wavel ength: 220 nm

radi oactivity detector: Nal %lingle channel aPaI yzer;
eluent, A. 0,1% trifluoroacetic acid (hereinafter
desi st S 25 TRATYbUNTFT LUwaner NLer qunr LS @lHeys e~ (—Cys-
TF%Racet nitrile; 20 and concentration gradient: O

mi fttes 1?%/68) --> 20 ninutes (5098). (2) Results In

| e St uebomr gl s hrLd AR R Sp et sy o)

PRI ye & oo ThEL CEPATRER PARerLd "Eompaitag urbe—s-

shoywy jn Hig 1 and Fig. 2, respectively. Single

| abei'ed product was recogni zed in each peptide. 47
Respddisi g 1he #@behl NGt ol es-shovnysneTabke  lngn_nc-s-
i ndi cated that high Tc-99m | abeling with 80% or nore
codzl )be performed. Table 1. Labeling rate of Tc-99m

| abel ed peptide Label ed conpoundRadi ochem cal purity

( %Sy pepi | wedt9i4ded 98 Tc- 99m pept i de292. 3%

Tc-99m pepti de397. 6% Tc- 99m pepti de499. 6%

Tc- 99m pept i dEBIGD Y% ke -9t jpdpt $ wetll®dzer (Model 4304,
Tc-99m pepti de7100% Tc- 99m pept i de898. 5%
10Tcﬂ@%i§@gt5id@937temf%JTc-tgmnmﬁi@se1\®@a. gysthesized under

the condition of 0.5 mM scale in MBHA resin (p-methoxy-

benzhydrylamine resin hydrochloride, 1% divinylbenzene-
polystyrene copolymer) by means of Boc method. The
side chain of Lys residue in the 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 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 from A to B at the

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



Tc-99m pepti del382. 0% Tc- 99m pepti deld481. 0%

Tc-99m pepti del596. 0% Tc- 99m pepti del694. 5%

Tc-99m pepti del797. 2% Tc- 99m pept i de1898. 9% Exanpl e 3
5 Distribution in rabbit blood (1) The peptides which
were |abeled with Tc-99m in Exanple 2 (Peptide 3,
peptide 4, peptide 6, peptldé258 peptide 9, peptide

o g

separ

tide 13, ptide 14, epti de 15, ge ptide 16,
gf f—‘aéeléf el EOl@bﬁéﬁ-Pf t6g ppiective
| ahel ed

| ab tid d 48
peﬁFﬁ%§§£%S|nggﬁg %3% gg ﬁg I e %EBﬁGePePﬁédes§ﬁ§
con |t|ons % HPLC a

was perlf ot'HE

2. & d
%%d%?a?ﬁeOEEﬁﬁﬁ F%ﬁ%ﬁeﬁg ggtesé‘%,'ﬁt( 0%

TFA acetoni tri| {Qe%{%TE@h terls Ro-= o u gtgﬁagell by

Subsequently erco

Pr epayr

equal to the physiol ogical saline

M

dens y-gradreéen s

Blotech |n§9?§?b%@2# %%ﬁgrgs EQE% ?goMé% féggﬂr”?c'a

NaCl 10 m aeseadded b @1&@%5&@%&%9&9%8 sl @t pon

I's solution was
10 idndcad dyi adghk 1@ Physi ot ooisal 2sahbiest 0zAr BRALS acid

1.096, 1.077 and 1.063 g/m of Percoll sol Utions. The

t hussnpreeparieth lcd96s sdoIimanto 1. 63t ainel keisobkak was
solutions, each 1 m, were layered over in a 15 m

t ulsetanmiweesl cond i gorefll treedhave bdetldesoib gdctiensi pypbyde 3,

15

usi ng density marker beads (red: 1.062; Dbl ue:

101, 670 theampek COSTLdinD grieen: the 098)no Taei sl ood

15

20

25

us
ve
Ze
ab&

ed for A the test was collected fromthe auricul ar

CRIBP S idd&d) Mas patarferitred foPltaheatiayoneactive

| an | strain rabbit, male, body weight
a a d Vh te N&HZ%%lar welght of 'the peptldg wasg

conflrmed to be identical with the theoretical value by
mass spectrometry (hereinafter designated as ESI-MS)
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. In a parenthesis, theoretical values of
the amino acid composition (number of each amino acid
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, NHs; (2)
2.10; Cys: (1) 0.86; Leu: (1) + Nle (2) 2.88

Further, molecular weight of the peptide 3
obtained by ESI-MS is shown hereinbelow. The numerical
value in the parenthesis indicates a theoretical wvalue
of the molecular weight of the objective peptide.

ESI-MS: MW = 1183.9 (1184.4)



20 For examning distribution in the bl ood of
wth infection as an acute inflanmati on nodel,
inflamed with Staphyl ococcus aureus

bl ood of rabbit

r abbi t
t he

was used in place of the blood of the healthy rabbit.
About 108 vi abl e counts of Staphyl ococcus aureus were

25 suspended in phyS|oIog|caH
sus.-nS|on 100 al

bact er. al
'bg'un_ Sardh Ea
VWite (NZW s
49 kg. The m
of th%

exam na I on

fpfeapt%Jé‘QtU !

ntion

aft

pl ace of the bloo

rain rabbl

O ek bt

: e, bod
O43UBRTEr S ERESY
about, 24 hours

For exan?ﬁm%baals?Vlbu?ﬁBﬁg?ﬁthgegk6§§ L,

TR e G ae Pt an ot £ v B okl ticer

éh%ﬁdﬂu&gq%w?mg&#@%ﬁé

e heal t

aline 1 m, and the
was adninistered
4hE cal f of New Zeal and

ht. about 2
PAcEPSr vein

%d%éggﬁﬁlnﬁﬁg gﬁ?geb@

r abids OfwddlC ey aidnees cald the VRS Qiﬁp%ﬁdwagcggdbﬂswhom

10 the nethod of Anthony et” a

(Ant hony et” al

J. tHeXpyRatdsis ©F ﬁ5%5§5¥hld@9§)byTﬁE§h 6@MFUr@@§n (4~

di ssolved in ultra pure water 4 m and et

anol 3.2 m

wa s vattded -treeitatle-rihee rpyep anet 1Pl Ocomd 1y sdPPene-1% divinyl-

et hanol / physi ol ogi ca

sal i ne.

A tube was inserted per

15 bemarenien raiscat) 15 grhadeptdf iMBIA thesimt eshnagyofcal
nenbutal i zed New Zeal and White (NZW strain rabbit, 7
10ve &led vgge O fwaingited &1 -comppidgs i ol @nd fRST <ds besedefor

one day, and air 3

m was infused. A solution of

TNBSEREHT LRGN SRCPh PSR 16l e sHIowe e bedbav 20 For

podtr EoFbrcs th ATFLLT

cm

nd nass
EheameRt
I % %dtfron1the a¥{|cular vein of the rabbit and
sd Tor t

ed and tilted the
@é?%lyt?%ﬁ%ﬁo%ﬂl%as

use émesxam natl on.
Peptide 1 = Glu: (1) 1.04, Leu: (1) 0.99, Tyr:(1l) 0.98,
15 Phe: (1) G.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,
Nie: (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, NHs : (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:(1l) 0.9C, Gly: (1) 1.01,
Tyr: (1) 0.97, Phe:{1) 1.00, Lys:{1) 1.03, NH3 :(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:(l) 0.97,
Phe: 0.98, Lys:{(1) 1.00, NHs :(1)1.20,

(1)



The bl ood of rabbit, 2 m each, was warnmed at 25 37'C
for 5 mnutes in a warm bath. Each sanple of four
Tc-99m peptides 3 pl (111 MBg/m, Tc-99m peptide 1.8 X
10-11 nol/mM ) purified by HPLC was added thereto and

i ncubated for 30 m nutes. The bl ood sanpl e was 50
Percol | density gradient sol d&ion. The Iayered sanple
was centrlf ged at 2000 r n1(80

AnLe,ut i ugiriton FRhe b G §7820h) and>dacRSI-
t off by, g a cutter, then the 5
oa |V|§y %%ﬁa{XWIM@s measur ed using Aut o

é?s\é\%!tl%ﬁjteu dn ogoughﬁrtipoe%e thge[g@ Ct' Lt)_/ 02,

ea o] 1€ 0 esults rdi_ng o :
Ie%&o % co?@?s 65% Eﬁellﬁﬁﬁqﬁg' ﬁ% 2t§§ BSI
hegmat. o i_cal r er. f abblts and the nunber of
shefml M%g gl 31

recept or FPR/’ 3100%33& 32%20 000/ cell, found in the
rebepenee, sest ipigt:qd)nynkars QAr-the 1eseptos, FPR '1:1 01,
the bl ood of rabbits were cal cul ated as 15 0.17 -

x p@elZinyoh/wbh, aRe:r@biasoaf, meptizdelr.aeeptre:in o 95,

rabbits were 0.01 - 0.11. Results show ng percentages
of Cradi(@actli.eilt gsirrMsac Mubl=0ad 32corpotie 24 o5t he
radi oactivity in the whole blood are shown in Fig. 3.
Regeptsdshéwrngeperi@entagds Ofyr2(0(Inadi .ot iRhdy(Df 0.99,
granul ocyte fraction to the radioactivity in the

10t obsb: I(éukdcPPesNHandl b 1radi okewi vilily toiel:\@ph&cytle
and nnnocyte fraction for the radloact|V|t%_|n t he

t oftap: Iébkéc?pesEﬁﬁeM§hoWW n 1 d0l-¢ Alartf Tdble 3. 25
InpLhe, feal phy SPF.rahbit Bl oody 1y o.s8, Bhe: (1) 1.00,
Lys: {(1l) 1.02, Leu:{(l) 1.04.
Peptide 11 = Gly:(2) 1.94, Met: (1) 0.91, Phe: (1) 1.00,
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)
0.96, 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:{(1l) 1.01,
Lys:(ly 1.01, NH3:(1) 1.11, Leu: (1l)+Nle:(2) 2.88, ESI-
MS: MW = 1,178.3 (1,178.5).
Peptide 14 = Asp: (1) 1.01, Ser:(1) 0.91, Tyr:(1) 1.00,
Phe: {1) 1.00, Lys:(1) 1.01, NH,;: (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:(1l) 0.98,

Phe: (1) 1.00, Lys:(l) 1.01, NEs:(2) 2.09,



di stributions of Tc-99m peptide 3 and Tc-99m pepti de

12 in the granulocyte fraction and in the |ynphocyte
and nonocyte fraction were 5% or |ess of the

radi oactivity 51 in the whole blood and no strong

bi ndi ng was observed. In the blood of rabbits with

i nfectious disease caused b¥5Staphyl ococcus aureus, a
radioactivity distribution of Tc-99m peptide 4 in t he

5 geandlodyie f (actd - mwdsS It Srgoib = thé?%d%él:tﬁ%t?
in_ the whol e blood and that of Tc-99mpeptide 4 in

t h&ePtyREhdCy fe 28hd (onotyte f¥ect i bhn Q/va% A0Tppod bt 1.00,

h he whol e bl ood af h
f n&%asafﬁ nLoPhr St ds OO Paddadt ity of the

POATEReg e R o B TR, Gl e 207, o

" agkoagtd vity f th hocyt e and nnnocyte fraction
MHQBAQ 8@6#6?%the r&d%%%%SﬁV|ty of the whole

l e La a t|V|t [ b t| f
§§§E¥%§p3ﬁde % %nqﬁhezgﬁgﬂuﬁ%%it@'f?gé?ion 1.00,

18pg3961$ QfobheL§§duqch]Yﬂjy}ug theywhohe bIood and

t hat of 99Mm peptide 6 in'the ynphocyte "and

nonegyte) knastijon 2was,2@.r4L%10f 1the radipact) vitooims-

t he mhole blood after the incubation for 30 minutes.

ThEsE adivoact i 82ty 4 qfl,Glze .gnanul ocyte fracti on was

47.65% for the 20 radioactivity of the whole

10l ebikptyte, 18nd Rbp: (Badi2o&et i Wetry (df) tthed,yriphocylle 0. 88,
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and nonocyte fraction was 52.35%for the

raBheadti vPt §7ef LivBe (Whole 97, edikbeyle. 1 A2t he Tc-99m
| abel ed co ounds of peptide 8, peptide 9, peptide
SLebeé@?ﬁg ;2.9 1beét?ée 259: Zé)pépppdecﬂ@ Pepth-de 17

9 g 10% or. nore t.he radloact|V|ty of

th%e Fé bPodd ﬁEFeMélsNW|5uﬁeéoolﬁ t{He A%UK Oyt e,
and about 27%to about 77% of the radioactivity of

t he whol e bl ood were distributed in 52

Example 2

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

(1) Method

A solution of Tc-99m-sodium pertechnetate
(hereinafter designated as **Tc047), 1.1 - 3.0 GBg, was
added into a vial containing a mixture of glucoheptonic
acid 40.3 pmol/300 ul and stannous chloride solution
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 occasicnal tumbling. A part thereof

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



t he | ynmphocyte and nonocyte fraction. A radioactivity
distribution of the control Tc-99m peptide 12 in the
granul ocyte fraction was 39.73% of the radioactivity
in the whole blood and that 5 of Tc-99m peptide 12 in
t he | ynmphocyte and nonocyte fraction was 8.89% of the
radi oactivity in the whole BPood after the incubation
for, 30 minutes. The radjoactivity, of the gran cyte
fr &cf BLBEG T (RS TRl ?éi? %? ?h% St more.

whol e | euk t.he 10 radi tivit f th
Ynphocyt o abf orticytd 1 (RN L96s 18506 f or ™ Rgemole
radi oagt 'd"i'sts%lcx’rfebcf g, Wil il 5&?%%3?@ Eéﬁg}“g[‘%ﬁguftl on

result’s, 't "has "becone apparen

f - I fi 4, '
e S L
spept bde 19, BeRklcdg ote (AeRE P 1}171;1?,1{;2@%%9&{121 @S

a part of the present ention in ocy

NDReGYLE st eaGlifdR RS tali§emd g hedcl ofphihe. 4,
conventi onal peptide, Tc-99mpeptide 12, in the bl ood

of (hakbiiths fwetrh derfieglteus « TEEe CAUBSEGYc2Bbonate
St aphyl ococcus aureus. In the blood of ulcerative
cobuffifernogdl 8 .0akbistre iprasparre ddyyi giBSd ass sty 1 Tie each
Fig. 3, a radioactivity distribution of
Tcs9dmtpept wde 3ddedt Fe- Sgmamilvacytap faraict | aridasolution
18.44% of the radioactivity in 25 the whole bl ood and

10t haP 0ok 1Tcmdgrrpbpt sdd r3ing el Haamfwstyate WY C - 120°C
nmonocyte fraction was 15.94% of the radioactivity in

t héORhSPe™BPE6& Saf t 8 “Eie Thfc dIFRS 1M Y MrS JPTR et @
ISR L Sl e drand ool e 83 TraetLon ves
204 bIS AL 9281 b O 5 WG e, EOE
mh@hg ESH&QEXBEsan5ﬂ9ﬂﬁ EQeT%gl%&ild%s. Column:

15 Millipore puresil 5 um C18 (4.6 x 150 mm); flow rate: 1
ml/min.; detection wavelength: 220 nm; radicactivity
detector: Nal single channel analyzer; eluent A: (.1%
trifluorocacetic 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 chromatcgram in

HPLC analysis of the obtained labeled compounds are

shown in Fig. 1 and Fig. 2, respectively. Single

labeled preduct was recognized in each peptide.




10

5 radioactivity distribution of Tc-99m peptide 6 in

t he

radi oactivity in
Tc-99m peptide 6 in the
fraction was 12. 60% of the
bl ood after the incubation 187for 30 minutes.

¥S‘dfe?sﬁ§tt}%&ﬁ% 2{% &:?%ﬁ?%?l”g? i d
nad TRt e R o

r ad

Ieggggﬁt$§_§ %?ggggﬁfivity di st

contro

was 15.10% of the radioactivity in the whole
and that of Tc-99m peptide 12 in the | ynphocyte

ptide 12 in th

granul ocyte fraction was 45.44% of the
t he whol e bl ood and that of
| ynphocyte and nonocyte

ioactivity in the whole
The

te fract] 78.27%
IO B CIIRI Akt he

nmonocyt raction
o?% OF more
ri bution of 15 the

e granul ocyte fraction
bl ood
and

nonocyt &aflrlactli.orlakesl ih Ba%ted dherc-aiPmatsbaiey paptide
the whol e blood after the i ncubation for 30 m nutes.

20 The|radioactivity of the grahulocyte fraction S
64. 66%.for ﬁﬁgeﬁaﬁiééwnquaﬂfygnf t %gzké%%@%qéﬁkﬂﬂ§r€¥ (%)
and the radirgasethVhdpriQfk the | ypphocyte angy nppocyte
fracti pmwas 35 349% for the Tadfuvactivity of the whote
| eukocyte. Z5-PPomrettese Pesulth, it has b%eoie

and Tol-oompeatraretiid I0ali ol pa presbrge o

i nventj on i ncthem-paprikiecyt e and nonocyte $y a8 i on
were |lfarger than that 54 of the conventional peptide,
Tc- 99n Ta=x99m-p i 5 1 it
nodel rabbi Gg.obrgmdhge.agove, |t was showgpphat the
pepti d of—-the—present—inventton—was boundnore

strong|ly w Th-3%mnheedbinphdcyt es

and the npAad8ytes than

2@%3eﬁh? gr.anyl oc Eﬁ§ as conpafed with trg%.s% .
that the peptidenaieptliBe present inventi onowes
ef fectfve for treatnent of
Tc-95%m-peptide 10 91.7%
Tc-9%m—peptide 13 g2.0%
Tc-9%m-peptide 14 B1.0%
Tc-99m~peptide 15 96.0%
Tc-99m-peptide 16 94.5%
Tc-9%m~peptide 17 97.2%
Tc—-99m-peptide 18 98.9%
Example 3
Distribution in rabbit blood
(1) The peptides which were labeled with Tc-99m

in Example 2

8, peptide 9,

pept

(Peptide 3, pept
peptide 12, pep

ide 15, peptide 16, pepti

ide 4, peptide 6, peptide
tide 13, peptide 14,

de 17 and peptide 18) were

purified by separating into unlabeled peptides and
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chronic inflammtion frequently infiltrated
| ynphocytes 10 and nonocytes. 55 Table 2. Binding
rate of Tc-99m | abel ed peptide for |eukocytes of
rabbits (Binding rate(%for whol e | eukocytes, n=3,
mean SD) Infectious di sease nodel Label ed
conpoundC}anuIocytesLynphocyﬂ@s and nonocytes ;

9 epti de 450.2210.3149. 7810. 31 Tc-99m tide
6432853 25 Disisles oLt T ERe 5D g6 HEkE. wodenothe

Igg%%%}g%eptl eégsgggtliﬁggl 392, gEg)éamp en}pepélradglent
1450 T TEre A 23 R Sgﬁ%re&“ Gerondition of 208 — 508

1538 940 rdA3 L A9 AL T mpepJ{I {Srater): 0 — 20 minutes.

2
1150880, 4445, 020 41 AP gBtens soptionr

|a§95?§r@§pt|@% %%rudd%ﬂﬁ%@&‘?%égoffﬂg%fﬁkigﬁnp@ﬁgrmac1a

rate(% for whol e | eukocytes, n=3,

U secatinergel.it ijspeedel d apeleady 1 130 g/ml) 90 ml, 1.5
conmpoundG anul ocyt esLynphocyt es and nDnocytes
TcM9Batpepli de 353. 2AHR A7 446 28 réd arc-19Beqept i gelution
678.273.1621. 733. 16 Tc-99m pepti de

1264u864t0585e3p4y65 oboariplad 4allimgi.ng TfisTesd@Omion was
| abel ed conmpounds of peptide 3, peptide 4, peptide 5
andi b‘é}éeﬁdbylﬁddmngaﬁbmslo|l@ge@a|lo@§ld4r@ea:§e et ce

and effectiveness on acut e
1.09e, 1.077 and 1.063 g/ml of Percoll solutions. The

thus prepared 1.096, 1.077 and 1.063 g/ml of Percoll
solutions, each 1 ml, were layered over in a 15 ml
tube. It was confirmed to have the desired density by
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 auriéular vein of
specific pathogen free (SPF), healthy New Zealand White
(NZW) strain rabbit, male, body weight about 2 kg.

For examining distribution in the bleood 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.
Bbout 10° viable counts of Staphylococcus aureus were
suspended in physiological saline 1 ml, and the
bacterial suspension 100 ul was administered
intramuscularly into the right calf of New Zealand

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



5 phase and subacute phase inflammtion (1) Method 56
Vi abl e St aphyl ococcus aureus, about 108 counts, were
suspended i n physi ol ogi cal saline 1 m, and the
suspensi on 100 ul was adm nistered intranuscularly
into the right calf of the rabbit, New 5 Zeal and Wite
strain (NZW, about 2 kg. Af t41 24 hours, nodel

bbi t h hi bi ted arent _ inflanmati on re .
anetd het %8%5%#%%&883?%%8& £508 tz‘&:ﬁw&fl T gin of

ept | tide 5, peptid
pep$h£ %@b p$$§ o abﬁgﬁt?gehffrspgﬁpl eﬁoff§ the
e tide 15, peptide 16, peptide 17 and
Seg%)&%g r}laS l\/\ﬁ)ch wer e Igbgl ed with Tc-99m 37 - 74

each, V‘@oﬁ%&%’g ﬁfﬁ&dd%gt'i:'iﬁuiér V?L'nn‘tgzef to%o% of a

n1nutes 1 hour

AN, 2122 QYT T 08 £ s /I Bi S5 @t ban Lrmags cver c

recorded 15 by using a gamma canera. time points

f r oA 51 anF ANt 850 tode NOUFISe ab1 864t Be @QBb@ltS&h%tlla%d with
are the times fromabout 24 hours to 29 hours after

i nid,igtd-ng idindtararedd s @tos 06T 28RANYINBE) Ak used in

phase inflammation. The tinme point after 22 hours is

t hel2d ine EHfd érlabutf dthdoneslfhonrabbtitat i Agmodel

i nfl ammati on and corresponds to subacute phase

i nfdadimiet ioh. u(BrReisie teo Repteseasaprepateduresootiing to
obtained results are shown in Fig. 4, Fig. 5 Fig. 6,

10F| gher mefihpd @ Fmghqpy et Fﬁﬂg 10An1:hgny1@t Fig. In2, J.

. 13, Fig. 14 and Fi egions of interest are
%%Q1t3ﬁ§h ‘magds, 2%§Mﬁé@ﬂl%%9%} cothBS PRCtME Veg§i on

f t t.af 1 | f whol e_ bod t
s e:)lﬁsec?oglé‘ oA sT5ked el chbinsTRoTabl 4.4, mL
Ra%%%3|d3¥ é%éto to prepare 50.0 mg/ml 46%

ethanol/physiological saline. A tube was inserted per

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 sclution of

TNBS/46% ethanol/physiological saline 0.8 ml was

20 infused subseqguently and massaged and tilted the

25

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
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



[inflammation]/[normal nuscle] (ratios of [Al/[M)
determ ned fromthe above ratios are shown in Table 5.
In the prior known Tc-99m peptide 12, the 5 ratio of
[A]/[M after 2 hours fromthe adm nistration (26
hours after initiating inflanmati on, acute phase

i nfl ammation) was 10.34 3.3240(nean standard error)

=3 d the rati [AL/ 22 h f
(g esain et Pl AL PO o Rt o samone
356t B ey A R PR e G A BT BRE) o5 Rinuces.
i nfyl ' . d d_f 1.66_ _0.63%
| DPE e d S S T S e FER ot e SEFRFPBapJ6oach
h fs initiati i.nf ' 0. 0,.29%
Igykéﬁﬁféﬁ{g%%%%hg%kﬂ%aﬁépfggggghé?ﬁ%t%%ﬁin?g?Pa %%n

5(4§a@9%%%6¥9¥%yidﬁtéégﬂ'Eka&ﬁqéﬁ”%ﬁgiﬁggsufgﬁ usin? Auto-
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Tc-99m peptide”3 of the present 1nvention, t

of weAl/ Ml ttRund oW Jdpdiie adm P stsaLL 00 £96

hours after initiating inflammtion) 20 was 6.55 2706

(naiktrandttibe @ ifoudd Aldd M afd-eiomlehiolis £608he

the adm nistration (46 hours after initiating

i neEbkahmitlicon) cwapobentt 32.86 (n=5), while the

accunul ation to inflamatory region increased from

0.93) Be8udtbD K pixel after 2 hours fromthe 25

adm ni stration (26 hours after initiating

i nf | anmat i onRccegdingo top tdmoliayho quibeelcafiites P00 - 8000

hours _fromthe admnistration (46 hours after .

i nFEL&EY R TEAM ARFalesclairadlommirmntale & Faebits
after 2 hours fro

ati 58 Al / t he

b B ariBhetoB hares tam dPt mitdSdh S 120, 000/ce11,

[ . .0 I5 + 2.71 .(n=3 and t he t.i o of

ng#?ﬁ?agbtg%egg%ﬁgﬁgch(oﬁftleaﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁio q?%%

ho I obBi tl.ati hntla j . 7

LoHASePLLST ol b A0, ARLLAILLOBL & 28 uncned oo
0.17 - 1.6 x 107 mol/ml, and ratios of

peptide/receptor in rabbits were 0.01 - 0.11. Results
showing percentages of radicactivity in each blood
component to the radicactivity in the whole blood are
shown in Fig. 3. Results showing percentages of
radioactivity of granulocyte fraction to the
radioactivity in the total leukocytes, and a
radicactivity of lymphocyte and monocyte fraction for
the radiocactivity in the total leukocytes are shown in
Table 2 and Table 3.

In the healthy SPF rabbit blood,
distributions of Tc-9%m-peptide 3 and Tc-99%m-peptide 12
in the granulocyte fraction and in the lymphocyte and

monocyte fraction were 5% or less of the radiocactivity




those of the prior known Tc-99m peptide 12, while the
accunul ation to inflamatory regi on was i ncreased from
1.09 0.22% 1D K pixel after 2 hours fromthe

adm ni stration (26 hours after initiating
inflammation) 1Cto 1.85 0.34% 1D K pixel after 22
hours fromthe administrati ot (46 hours after

Y TR LIS SO S, S
dm nistrati 6 t inptiati , .
IR TN, (LRI, 1 -

f . f th dministrati 46

o AU A 2 g aming, siLetisL o (48

hours a ng i a

(=8l e aceumh b 91 19 hobbaomBospe sobiner.

shoyns fiemiihe admni St radd ofp (262 20 h@Hésﬁ%EESEctﬁ_vity in
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initiatinginflammtion) to 1.77 0.07% |

af trele 22U ddPadde: Rk OiF StEab 6QADLEAB1 dBOUTN $n the
after initiating inflammtion). CGenerally, nost of

| euk@gyhicrs, tenfarld madrest yiat oraof | aaTRé or yo [ 2ot oprather

about 24 hours from 25 infection consist of mainly

neutKddplaidts viiage upy itie ndsdly bIood anfit @ecyties) incubation

thereafter these decrease gradually and majority of

i nffiolrt B&t ed nugicocytes arasd i ehanigedt ¥ oo fiohloeygesnulocyte

i ncl udi ng macrophage and 59 |ynphocyte. Fromthe

cl EAREAIL o8t avdpoithtl2 st tihd | st aonsvithieh the whole

require a nuclear nedical test,  are inflammtions

af tEMCRE t8ubaAG &phdadiGafibitithg o5i'ghe f1gapocyte and

infiltration of nonocytes anﬂ%ly hocytes. .5 Fromthe

ADBYECFESHI T4 20T Vad S Hat® The Popt HeRaC o vihg of

pregant i pyentl re extre {{y usef ul,_for. the, .

diag%ospgﬁﬁo?eg%%f%ﬁ%'théa5%%'%9%§%ﬁ¥5%¥ﬁ %ﬁ%%&?%§%on of

af et 930 -BaUkS b @Miensel gra!rﬂfl'c?ég%i d& HPUrSs 15.27¢

after adn?n?%tratioﬁ) but SO I n the gﬁgﬁcute Bﬁase e
of the radicactivity in the whole blocd and that of Tc-
99m-peptide 6 in the lymphocyte and monocyte fraction
was 20.21% of the radiocactivity in the whole blood
after the incubation for 30 minutes. The radioactivity
of the granulocyte fraction was 47.65% for the
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,
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

radicactivity of the whole blocd were distributed in



10 inflammation after 46 hours from onset of
inflammation (22 hours after adm nistration). 60
Tabl e 4. Accurul ati on of Tc-99m | abel ed peptide in

i nflammation on rabbit infectious disease nodel (o
| DK pixel) (n=3, Tc-99m peptide 3: n=5, nean
standard devi ation) Label edEPdapse of time after

adm nistration F conpound 5 min,1 hr2 hrs3 hrs4 hrsb

hr 588 hYEPTECHEM §180H 665 Yd$1 . IFEC B9 633. 70 pept i de

To Gom 0. 950K E 10083 B3 1178, AL HR AT f the control
40rE 040550048 330, 18, Hhans1ppxpa gt ion vas
Pee80m T B50 850" 9900850 1430 et S aiioks PLood and that

5805880349, 180,100e140. 11ceondugtedhseyvte and monocyte
Tc-99m 1. 390" 650, 470, 410. 420 43n0t & 1 de

90£228 140 $80. $09906Q£03aanaducti@d ctGAYY in the whole
0.861.311. 661. 621. 641. 590 90 pept i de.

0.3860380r630. £€88. 660uBdidd ¥dr Bo- 9Mutes. The
1. 401. 090. 680. 520. 540. 54not pepti de
0. 3701236t 120t $00f0¥Heconduciied vt® fraction was 81.58%

for the radicactivity of the Whole leukocyte, and the
10 radicactivity of the lymphocyte and monocyte fraction
was 18.42% for the radiocactivity of the whole
leukocyte. From these results, it has become apparent
that the distribution of Tc-929m 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 mconocyte fraction was larger than that
of the conventiocnal peptide, Tc-99m-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
radiocactivity distribution of Tc-99m-peptide 3 in the
granulocyte fraction was 18.44% of the radiocactivity 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 radicactivity of the granulocyte




ONONONOERFrO

13. Tc-99m 1. 300. 820. 580. 440. 490. 51not pepti de
. 200. 180. 040. 030. 000. 02conduct ed 14 Tc-99m

. 360. 830. 760. 810. 901. 04not pepti de

. 300. 020. 070. 320. 330. 28conduct ed 15 Tc- 99m

. 930. 850. 380. 230. 160. 13not pepti de

. 210. 210. 050. 050. 060. 03conddét ed 16 Tc- 99m

IS5 GA030040) OrGF 1toreL B 192 GEL B4R Of the whole

. . ..140. 13 id

16058 B0 2Tk, G0 TavoH %%%tﬁsogllt%ab%gmghosyte and
' i_nf it -9 | o

vepe ey At ey P 2 i (e R B E fgrivicy o

TCrPAMPEA & ko Vi : Zsr,rhoa‘,gr{ afylar g, fevi ati gn)

Label edEl apse of ti'ne a mnistrati on conmpound5
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Tc-99m 1. 643. 566. 558. 6811. 4813. 1154. 16
granulocyte fraction was 45.44% of the radiocactivity in

the whole blood and that of Tc-99m-peptide 6 in the
lymphocyte and monocyte fraction was 12.60% of the
radicactivity in the whole blood after the incubation
for 30 minutes. The radiocactivity of the granulocyte
fraction was 78.27% for the radicactivity of the whole
leukocyte, and the radioactivity of the lymphocyte and
monocyte fraction was 21.73% for the radicactivity of
the whole leukocyte. A radiocactivity distributicn of
the control Tc-99%m-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 radiocactivity in
the whole blcod after the incubation for 30 minutes.
The radiocactivity of the granulocyte fraction was
64.66% for the radiocactivity of the whole leukocyte,
and the radiocactivity of the lymphocyte and monocyte
fraction was 35.34% for the radiocactivity of the whole
leukocyte.

From these results, it has become apparent
that the distributions of Tc-99m-peptide 3 and Tc—99mf
peptide €& as a part of the present invention in the

lymphocyte and meonocyte fraction were larger than that



peptide 30.571.032. 062. 892. 883. 3732. 86

Tc-99m 1. 944. 086. 7510. 6513. 0214. 8129. 07 pepti de

40. 491. 342. 715. 535. 766. 7719. 97

Tc-99m 2. 086. 1614. 2524, 3130. 2029. 6743. 84 pepti de

60. 460. 590. 314. 557. 497. 6612. 58

Tc-99m 1. 314. 279. 2213. 3318. 532419. 30+not pepti de
80.%6%P153.815.301.8 2. 18conduct ed , )
TcO89M . §83VErs: S 7 JEZ Bunbt~ peptpeetide 12, in the
90, 380..522. 081. 483..023. 03conduct ed Tc-99m 2
0651088055474 .@ﬁ&%@%mﬂ%ﬁ%&lw
0.631.433.342.942.801. 2420 76, 12. Tc-.99m .
1. 602. 846. 21?%%79. 113%236v+edotltpewp5tsl dgiown that the peptide

1853851 8 55T 201y 9377 VS hoL ot 1 Seronaly wieh
e M e e A AL R qe T aeh ehe
. - - . : . 32not pepti de

15?r99&l§% +456 2029 ARR rebcanduc et T MAtional Te-99m-
2.102.674. 025. 524. 144.56n0t pepti de

16P=p10d491227@nH3Q t83Rs53eorrduciet theatOHRe peptide of

the present invention was effective for treatment of
chronic inflammation frequently infiltrated lymphocytes

10 and monocytes.



2.023.164. 637. 297. 8010. 71not pepti de

170. 360. 971. 904. 746. 330. 32conduct ed Tc-99m
pepti del. 582. 213. 763. 604. 184. 20not

0. 010. 980. 112. 713. 092. 67conduct ed Exanpl e 5.
Phar makoki netics of Tc-99m | abel ed peptide 3, peptide
4, peptide 6 and peptide 12 ¥1) Method 5

Bi odi stributions of four types of Tc-99m. | abel ed
compounds conS|st|ng of Tc- 99n}pept|de 3 Tc-

99m pei e HenQORY ped 49 1z3:
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Tc-%5%m-peptide 16 23.28+0.73 76.72+0.73
Tc-99%m-peptide 17 50.9810.44 49.02+0.44
Tc-99m-peptide 18 72.35+4.24 27.65+4.24

Table 3. Binding rate of Tc-99m labeled peptide for
leukocytes of rabbkits

(Binding rate (%) for whole leukocytes, n=3, mean % S5D)
Ulcerative colitis model
Labeled compound
P Granulocytes Lymphocytes and

monocytes

Tc-99%m-peptide 3 £§3.72+10.74 46.28+10.74

Tc-99m-peptide © 78.27+3.16 21.73x3.16

Tc-99m-peptide 12 64.66x4.05 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 mocdel, and effectiveness on acute

phase and subacute phase inflammation

(1} Method



8 and Table 9. Tinme course changes in urine and the

20 small 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
f ound that t he bIOdIStrIbutI% s of Tc- 99n1|abe|ed 25
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aceyiukat neAeat ri8BiMkNUhesh brOMied nieslddig to the
appendi x (Fig. 17). Further, it is difficult to

vi sual hmeaabdoniieak hntkakertized waiteh pas otfd e 10r Yand
bowel di sease because of high 10 accumul ation in the

smaathi nfesephédeCint papy itle #hapepamorg X, hearepitdedes,
of the present invention, Tc-99m | abel ed conpounds of
pepeptede3’, pppptdde4Bandepepticd® 6 pept i diZ, T repd ide
of the fornula described in claim1 were converted to

10 or 1 3dde@P t 5 iLfln apﬁyatashﬂmcpamtﬁéeaéiﬁ'd @@@I’Fl&? d7 and
char ged an1$ id and an acidic am ng
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12 and were ted f cretion to uri Fi_g
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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



of the present invention were suggested to be
effective for observing the region with abdom na

| eukocyte 25 infiltration due to |low distribution in
the abdomi nal region particularly in the snal
intestine as conpared wth the conventionally known
peptide 12. 64 Table 6. BiodPdtribution of
Tc-99m.peptide 3 in normal_rats pger col um:
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08
%hile the accumulation to inflammatory region was

decreased from 1.66 £ 0.63% ID/K pixel after 2 hours
from the administraticon (26 hours after initiating
inflammaticn} to 0.9%0 + 0.29% ID/K pixel after 22 hours
from the administration (46 hours after initiating
inflammation).

In Tc-9%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-99%m-peptide 4, the ratio of
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rats
administration (26 hours after initiating inflammation)

10 to 1.85 % 0.34% ID/K pixel after 22 hours from the
administration (46 hours after initiating
inflammation). In Tc-9%m-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]/[IM] 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

2C hours after initiating inflammation) teo 1.77 t 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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(22 hours after administration).
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Tc-99m- 0.93 0.94 1.22 1.49 1.59 1.64 1.77
peptide 6 | #0.10 | #0.10 { +0.05 | +0.14 | +0.09 | +0.08 +0.07
Tc-99m- 1.59 0.97 0.73 .60 0.60 0.62 not
peptide 8 +G.38 | +0.34 $0.16 $0.10 +0.14 $0.11 | conducted
Tc-99m- 1.39 | 0.65 0.47 0.41 0.42 0.43 not
eptide 9| #0.22 | +0.11 | 20.10 | +0.10 | +0.06 | #0.03 | conducted
Tc-99m-
: tige 0.86 1.31 1.66 1.62 1.64 1.59 0.50
P %2 +0.14 | 20.38 | #0.63 | +0.63 | +0.66 | +0.71 +0.29
Tc~99m—
p:ptige 1.40 1.09 0.68 0.52 0.54 0.54 not
5 +0.37 | +0.23 | £0.12 | £0.10 | 0.07 | #0.08 | conducted
Tc-99%m-
pgptige 1.30 0.82 0.58 .44 0.49 0.51 not
14 +0.20 +0.18 +0.04 +0.03 +0.00 +0.02 conducted
Tc-99m-
p:ptige 1.36 0.83 0.76 0.81 0.90 1.04 not
s +£0.30 | £0.02 | +0.07 | #0.32 | +0.33 | +0.28 | conducted
Tc-99m—
peptide 2.93 C.85 0.38 0.23 0.16 0.13 not
e +0.21 | +0.21 | +0.05 | #0.05 | +0.06 | #0.03 | conducted
Tc—-9%m-
peptige 2.59 1.13 0.62 0.47 0.38 0.36 not
- +0.70 | £0.07 | +0.03 | +0.0¢ | #0.07 | +0.12 | conducted
Tc—-99m-
G- 2.14 0.75 0.34 0.19 0.14 0.13 not
pepitide

+0.16 +0.26 +0.09 +0.11 +0.06 +0.04 conducted
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Tc-99m- 1.83 3.91 5.30 5.79 8.87 | 8.84= not
eptide 9 ! +0.38 | 20.52 | +2.08 | +1.48 | +3.02 | 3.03 | conducted
T:“fi;‘: 2.95 7.06 | 10.34% | 13.81+ [ 16.88+ | 19.64+ 33.94
P p12 +0.63 | +1.43 | 3.34 2.94 2.80 1.24 +20.76
T:'ifﬂ; 1.60 | 2.84 6.21 | 5.60 9.25 | 11.26% not
P 913 +0.22 | +0.46 | +1.25 | #2.00 | +1.63 | 2.77 | conducted
22;332; 1.63 3.88 | 12.23% | 11.20+ | 18.93+ { 27.79+ not
= 14 +0.21 +0.88 3.30 3.73 3.08 9.32 conducted
TZ_if’E; 2.41 5.94 8.84 | 11.86+ | 12.88% | 13.32+ not
P p15 +0.09 | £1.82 | +4.41 | 6.02 9.40 8.76 | conducted
TZ'E;’_Z‘; 2.10 2.67 4.02 5.52 4.14 4.56 not
P pl6 +0.31 | +0.49 | +1.27 | #0.13 | #0.83 | +0.53 | conducted
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Tc—-99m-
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pePItglde +0.01 | £0.98 | #0.11 | #2.71 | #3.09 | +2.67 | conducted
Example 5.

Pharmakckinetics 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-

99m-peptide 4, Tc-99m-peptide 6 and Tc-99m-peptide 12
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minutes, 60 minutes and 180 minutes from the

rats.

administration, rats were exsanguinated from the
abdominal aorta. Radicactive counts of each extirpated
organ 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
radiocactivity of each organ to injection dose was shown
by a value per organ (%ID/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
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 Tabkle 6,
Table 7, Table 8, Table 9, Fig. 16 and Fig. 17, it was
found that the biodistributions of Tc-99m labeled
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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- such as inflammatory bowel disease because of high
accumulation in the small intestine.

Contrary to that, among the peptides of the
present invention, Tc-99m labeled compounds of peptide
3, peptide 4 and peptide 6, in which T and U of the
formula described in claim 1 were converted to or added
with a hydrophilic amino acid such as a charged amino
acid and an acidic amino acid, were different from the
biodistribution of Tc-99m-peptide 12 and were
stimulated for excretion to urine (Fig. 16). In
particular, the tendency was significant for Tc-99%m-
peptide 6. This characteristic is quite important for
visualization of abdominal inflammation such as
inflammatory bowel disease. Consegquently, the peptides
of the present invention were suggested to be effective
for observing the region with abdominal leukocyte
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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dissolved in ultra pure water 4 ml, and ethancl 3.2 ml

was added therein to prepare 50.0 mg/ml 46%
ethanol/physiological saline solution. A tube was
inserted per anum in 7 - 8 cm depth into the intestine
of etherized SD strain rats (Sprague Dawley, specific
pathocgen 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-9%m-peptide 4, Tc-9%9%m-
peptide 6 and prior known conventional Tc-99%m-peptide
12 as a control, about 7.4 MBg/rat each, were
administered Lo the tail vein. After 5 minutes, 30
minutes, 60 minutes and 180 minutes from the
administration, rats were exsanguinated and a
radiocactive distribution in each organ was measured by

using a Nal single channel analyzer to obtain %$ID/each
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3.36 + 0.58 after 5 minutes from the administration,
and 7.91 * 1.16 after 180 minutes from the
administration. High level of radicactivity 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 &0
minutes from the administration, the ratic 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 bloeod flow but is
considered to be due to a specific accumulation to
inflammation.

25 Tc-99m-peptide 4 showed the ratios of [A]/IM]
4.37 £ 0.68 after 5 minutes from the administration,
and 9.29 t 2.82 after 180 minutes from the

administration. High level of radiocactivity was



-

S

5.2321. 6671. 7640. 0870. 8210. 3080. 1460. 029 Bl ood
(0. 6250. 114) (0. 2130. 055) ( 0. 0920. 016) ( 0: 0190. 002)
0. 1320. 0320. 0410. 0060. 0170. 0040. 0040. 002 Hear t
(0. 2290. 058) (0. 0800. 019) ( 0. 0310. 008) ( 0. 0070. 002)
0. 5710. 2300. 3730. 0740. 1710. 0400. 0690. 025 Lungs
(0.6400 236) (0. 3900. 086) ( 0. 1820. 035) (0. 0750. 023)
18é7 gﬁgs 9323. 6957. 3440. 6941. 2190. 163 Li ver
(2

o.% 50 088Q. 170Q..0550. 08%%_0080 0690. 031 Spl een

AR §2%0 I amma7oe 259100 289 0cepRFred with

B2 BUGEI Lo 8 OTsBy (oL TR taib) 195 19 02 b L1 as

i
SR LA PR o

| 2041 2060 2090, 09004460, QoD 0000 002 SLomED, e o

SPRGLET 7a(4.5050 763 (8 }%%ﬁtés%@@%orae@%ﬁ Caby e

11}3x@e%%é@ @74@10240.,023Q: QA80.106118. 24220: 8@"-141 after 180

Appendi x

(Om@6800e@12) 00, @220 28@3N1G13HA0.AL0)Hh WAl B8R easing
0.1810. 1710. 0480. 0150. 0190. 0140. 0530. 066 | on

(0t 2B88n072) ( @h1E40394 B0 HR4GHD LY (0. 20 JBS) £ 1 ¢
Rect unD. 4100. 1570. 4100. 3980. 1330. 0920. 0320. 011

(i atCammibion)( @e£680127) (OCZEBG b ML dhd 1500 H) 0 O
280. 008) 0.0150. 0050. 0050. 0020. 0040. 0000. 0010. 000

10 Adeenglidered to be due to a specific accumulation to

15

20

25

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
administration. High level of radicactivity was
exhibited in the inflammation region as compared with
the muscle with non-inflammation region as well as
increasing tendency of the ratio of [Al/[M] with the
time course dependent manner. Further, on and after 30
minutes from the administration, the ratic 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
considered to be due to a specific accumulation to
inflammation.

Tc-99m-peptide 12 showed the ratios of

[A]/[M] 4.66 £ 3.13 after 5 minutes from the



(0. 3760. 119) (0. 1290. 061) (0. 0950. 008) ( 0. 0230. 008)

0. 0420. 0120. 0250. 0110. 0060. 0020. 0020. 000 Ovari es

(0. 5290. 150) (0. 30910. 133) (0. 0800. 020) ( 0. 0220. 003)
Bones of 0. 3770. 0540. 2180. 0520. 1210. 0080. 0780. 023 | ower
Iinb(0.2890.033)(0.1740.053)20 0970. 009) (0. 0610. 017)

0. 7730. 2760. 3270. 2330. 1120. 0480. 0250. 011 Ski n

0. 787001 13625567 15701 DR 017D, Do 006 MSCREAutes from

EJ?F%§8g8g‘é§)l%g§%7%§g§6é‘éﬂ§gl% Eabat o et (3171
2295753 RLEG ST S8BT 5570 6701 S oY Cay g Lon-

(o 1920. 029) g@t%Q%%hOQ%( Q0370 054 /@@é%}@%a gimum

Rect um (i nf | amat n)O 740 100. 950 4 821. 510

5/ blgodeRegtiumm + 12. utes from
(i nfl anmat | on) 4. 370. 684 461 008 816 359 292. 82 /nuscl e

74adabhest2atBoadi stridedirieancf ther2HwHpep! i deltthdiyh the
rat | BD nodel Upper colum: 9% D/ organ; Lower col um:

9% PAgibns8, [AedNB]Sstapndand 1ded at i2ar)9 @fyans Bomin Bt es
mn. 60 mn.180 nn.

5. 282h. 66Z1adM00169268:8080. 3@40cbAGR (RO tBleoomhfter, and
(0. 6250. 114) (0. 2140. 057) (0. 0920. 016) (0. 0190. 002)
0.482010820+42088086t6170 80046 0043, CORrHEd L

10 administraticn.

According toc the present examination, the
peptides of the present invention were supericr on the
points of the accumulation and the retentivity to
chronicrinflammatory region with high infiltration of

15 lymphecytes and monocytes than the prior known peptide
12, and were proved to be useful for chronic

inflammation such as ulcerative colitis.




(0. 2290. 058) (0. 0800. 020) (0. 0310. 008) (0. 0070. 002)
0. 5710. 2300. 3740. 0760. 1700. 0400. 0690. 025 Lungs

(0. 6400. 236) (0. 3910. 088) (0. 1810. 035) (0. 0750. 023)
18. 7573. 22513. 9913. 7967. 3220. 7201. 2190. 163 Li ver
(2.6170. 132) (1. 9300. 126) (1. 0690. 235) (0. 2000. 024)
0. 1750. 0880. 1710. 0550. 0810. 0080. 0690. 031 Spl een
(0. 3620. 051) (0. 4180. 170) (0. 1760. 096) ( 0. 1710. 053)
4. 5640. 8505. 6640. 9175. 4271. 6676. 2371. 026 Ki dneys
(3. T300e507) (BERYFOLEUEY (o 2FATC536 Aol 38N rat IBD model
1. 3041. 2060. 200, 6930M51 R 5490209000062 Stlomach3ID/g

(o 3230. 206) ( 0. 0570=833}40! TOPCAR08YE 0LOF50-1019)
L1 33 8904 65141 3897 98545 1752 4473063319 329

i nt est brefd. 0950. 7629i5. 37]11. 2253i66. 35[70. 498)iHhd. 45P2. B60 min.
11) O. 2%40 074Q. £9306:11660. (078606144, 242206821 235 0.164+0.120
Appendi X {0.91240.084) | (0.341+0.097) [ (0.108+0.025) [ (0.023+0.013)
(O O6OQ{ ]t ) (0.:049067@d Apé 0. 0L605:010)s( 4. 24.84c:686091 0.004%0.000
.1810."770. 04800 G149.0400. 01401:0580) 0660.Got@N004) | (0.008£0.001)
(O 289Q. 072) (0./1056081897 (. 0480:=01@)( 0. 1d.2610360 0.053+0.016
Rejct u 2fg'fOO 1570.%418002020(0. 32300950, (03207 001029) | (0. 068+0.025)
(infl aqq@gr on) (24486802 027)(( 06 ZETLR.-852){( 07-2320 .. @A5){( O1.@42+0.250
280_008) 0150 (8G36:0AF0 . 0020704300001 .00k G0 | (0.2340.053)
Adr enak;1eer 0.211+0.008 0.075%0.023 0.074+0.018 0.053+0.016
( ’2760 1193 (0 1@2(13(37WGOQG(JF QAP0 08P{ Q. 02207008 {0.13610.043)
0.042QHQ&%Q 02‘0191¥®1®ﬁ6c.0@2@?@6@@.000“0%@#%@@' 6.24810.746
(05290150} (0. 31186343 648¢ ( Hﬂﬁﬁvﬁf( m5?ﬁ3ﬂnwf) (5.333+0.482)
ctomach 1.428+0.9%2 0.181%0.072 0.082+0.013 0.0350.016
(0.402+0.242) | (0.058+0.034) | (0.02520.005) | (0.013+0.C006)
Small 20.876%4.511 | 34.286+8.601 37.506%22.672 | 25.538+19.634
intestine (3.056£0.570) | (5.520%2.262) | (5.24920.446) | (4.165%3.176)
Appendix 0.405+0.085 0.192+0.134 0.080+0.024 14.113+13.789
(0.110£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£0.028) | (0.14040.012} | (0.083+0.044) | (0.229+0.315)
Rectum 0.590+0.118 0.286%0.210 0.110+0.062 0.089+0.024
(inflammation) | (0.573+0.047) | (0.20320.036) | (0.09720.035%) | (0.041+0.021)
Adrenal 0.026+0.003 0.00840.001 0.003+0.001 0.001+0.001
(0.294£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) | (0.1350.003} | (0.069+0.020) | (D.069+0.057)
Bones of 0.225+0.047 0.087£0.019 0.049+0.018 0.035+0.022
lower limb {0.211£0.047) [ (0.086+0.032) | (0.050+0.023) | (0.036%0.023)
Skin 0.378+0.114 0.191+0.211 0.103+0.018 0.069+0.047
(0.220£0.017) | (0.102+40.04%) | (0.062+0.041} | (0.040+0.034)
Muscle 0.537%0.180 0.181+0.101 0.094+0.014 0.068%0.049
(0.10420.008) | {0.03240.013) | (0.018+0.009) | (0.014+0.012)
Urine 0.681%0.234 4.094+0.769 6.071+0.796 8.305%2.667
Feces 0.656%1.023 0.073%0.031 0.073£0.002 0.43040.3%1
caroas 16.159+2.511 5.820+1.595 3.392+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 1.09+0.70 2.00=1.50
/Blood
Rectum
(inflammation) 3.3640.58 4.00%0.95 4.78%1.57 7.9141.16
/muscle




Bones of 0. 3770. 0540. 2190. 0540. 1200. 0080. 0780. 023 | ower
| i mb(0.2890. 033) (0. 1740. 054) (0. 0970. 010) (0. 0610. 017)

0. 7730. 2760. 3280. 2370. 1120. 0480. 0250. 011 Ski n

(0. 2680. 050) (0. 1310. 048) (0. 0440. 007) (0. 0090. 002)

0. 7570. 1180. 3110. 1600. 1010. 0120. 0220. 008 Miscl e

(0. 1060. 014) (0. 0470. 026) (0. 0130. 001) (0. 030. 001)

Uri ne9. 9763. 19523. 9552. 46735. 5371. 65041. 5092. 049

Feces0. 1040. 1390, 0320. 0340. 0240. 0230. 2150. 305

22. Ipre] b1 BigH e tadhut Sam p i Agt 39R3pempigiacdr dgsrat IBD model
(o.1920.029)¥Epemaf@l958)(%ﬁQﬁpnmayasygmenlaqiqmaz)%In/g

Rect um (i nf | anmat i \OAF0. 75T B3EArEa04 198812 t4AR) 741, 72

| b}-eed—Rectum
(i pfl afm@tson) 4. 416. 975, 54, 9943nik611. 071660501, 08 180 min.
I muscle 75 Tablle s13:.:Bicadll $THIRULd 08y oF JCe9PLPEPT | € 4610.029
12| i n rfdf°d BD nodebzs+baper | qol 1ams. 0%,Df abgRBio koMl (0.019t0.002)
colum: %D/ g (jna31328®@n2 Bt andardodevl abimnle.©50ansh. ooa+c. 002
m n. 30 77T 60 i @. 2800 v, (0.080£0.019) | (0.031+0.008) | (0.007+0.002)
10| 1409. 1971. 12206.2910.29564D. 44/0+B080. 193, Bhendso 0.069+0.025
(2. 0160°074) (0.|1396.08863¢)0] 17000068)4)0; 069@2855)5) | (0.075+0.023)
0.[1110..0450. 02701064G30260] 0b16:220735 0027 Haasd. 694 1.21940.163
(0.26900582) (0./0610704.434)0| 04902026)1)0| 01802809)1) | (0.200+0.024)
0.[2800,(490. 08§0.00WB80.0740] 082008888 0P90.081:0.008 0.069£0.031
{0.362+0.051} (0.416+0.168) (Q.176%£0.046) (0.171+0.053)
Kidneys 4,.5641+0.850 5.646x0.91¢ 5.4358+1.647 6.237+1.026
(3.131+0.507) (4.276+0.533) (4.262£1.522) {d.490+0.638)
Stomach 1.304+1.206 0.209+0.087 0.149+0.024 0.080+0.062
(0.32320.2086) {0.057x0.032) {0.039£0.011) (0.035£0.019)
Small 33.8980+4.651 41.709£7.462 45,378+2.739 30.633+19.329
intestine {4.085+0.762) (5.413+1.168) (6.383+£0.4886) (4.459+2.611)
Appendix 0.294+£0.074 0.094+0.023 0.079x0.061 18.242+20.821
(0.060+£0.012) (0.022+0.,002} {0.016x0.01Q) (4.248+4_.880)
colon 0.181x0.171 0.048+0.015 0.019+0.014 0.053x0.066
(0.2891£0.072) (0.114£0.047) {0.046£0.G10} (0.112+0.135)
Rectum 0.410x0.157 0.410+G.398 0.133x0.092 0.032+0.011
(inflammation) (0.468+0.127) (0.216+0.150) (0.115£0.076) {(0.028+0.008)
Adrenal D.015+0.005 0.005£0.002 0.00440.000 0.001+0.000
(0.376+0.119) (0.129£0.061) (0.09520.008) (0.,023x0.008)
Ovaries 0.042+£0.012 0.025%0.011 0.006+0.002 0.002+0.000
{0.529+0.150) {0.309+0.133) {0.080%0.020) (0.022+0.003)
Bones of 0.377+0.054 0.218+0.052 0.121x0.0Q08 0.078+0.023
lower Limb (0.289%0.C33) {(0.174£0.053) (0.087£0.009) (0.061%£0,017)
skin 0.773+£0.276 0.327+0.233 0.112+0.048 0.025+0.011
{0.268+0.050;} (0.131x0.047) (0.044+0.007) {0.008+0.002)
Muscle 0.757+0.118 0.310+0.157 0.101+0.012 0.022+0.,008
{0.106+£0.014) (0.047£0.026) (0.01340.001) {0.03+0.001)
Urine 9.97613.195 23.885+£2.560 35.648+1.482 41.50%+2.049
Feces 0.104+0.139 0.0324£0.034 0.024+0.023 0.215%0.305
carcas 22.375+2.165 10.501x4.459 4.354%0.670 1.353+0.323
(0.192£0.029) | (€.10120.058) | (0.03740.005) | (0.011%0.002)
Ractum
{(inflammation) 0.74+0.10 0.95+0.42 1.26x0.82 1.51+0.41
/blood
Rectum
(inflammation) 4,37+0.68 4.,46+1.00 8.81%£6.35 9.29+2.82
/muscle




Lungs (0.3820. 067) (0. 1070. 032) (0. 0960. 049) (0. 0540. 050)
21.3117. 5032. 0120. 3970. 9720. 3990. 3450. 235 Li ver
(3.3260. 361) (0. 32210. 075) (0. 1620. 074) (0. 0590. 042)
0. 0720. 0200. 0240. 0060. 0180. 0060. 0090. 004 Spl een
(0. 1890. 029) (0. 0640. 019) (0. 0530. 018) (0. 0310. 024)
1. 4400. 3261. 0770. 1921. 4861. 0040. 5980. 056 Ki dneys
(1.3690. 302) (0. 97710. 383) (1. 3770. 996) ( 0. 5060. 065)
2. 4612 8013, 4464. 5401. 9900. 7783, 5004. 830 St omuch

BRIREp 4] 6199)rat IBD model

Sna||43 68-PP6858210@%4.%EaﬁmygegagL@@@%zxgmgm 4890/9g
i ntestine(6.2890.(588) (ASRTGE4 1259374 Fs0z2rionn) (13. 121

2433} 0-4470-3660.1160. 0190, 2030, 0702, 7033. 959
[“)pe@p§p9§ 5 min. 30 min. 60 min. 180 min.
(0. 0610..008) [ 0. ©30£:1008) (7. 06360269 0] 7834L.5253)4 0.146£0.029
0. 19&5’?520 D210.60€b0110460. 0820¢ 264, 024 0CGol20mn 016) | (0.019+0.002)
(0.4230. 333)'0.@61@m0®9)(c.163&¢®1ﬁ%(0 097007004} 0.004%0.002
Rect UM, 14911, 31.809+b1743) 06000 .687H0.. &70| 203x:828c8) | (0.007+0.002)
(i nflammati on) (Q548602819)|( 00.53240. 044) ( 00309860 .557) ( 0o hesto.ozs
980. 149} 0. D180 5092023040, 0020:0173) 0240, B0200803| (0.075:0.023)
Adr epal__ 18.75743.225 13.99143.796 7.322+0.720 1.21540.163
(Q 4516 044) [ 0(DIITO0YR) ( (), 42000461096 0 0BIBIOT2Y5) | (0.200+0.024)
0.0 .3270. P1101080008815(. 01600043, 0P4 ¢ OBard.ess 0.069+0.031
(0. 6460.334) (0(-37F0004) (. _1B208+POT7V 0| 08206G5036)Bonieg 71+0.053)
of 02280, 047D. 0686::0370. 06610 .5032071280| 020127+L.667 | 6.237+1.026
{3.13140.507) {4.291+0.548) (4.254+1.536) | (4.49040.638)
Stomach 1.304+1.206 0.210+0.098 0.519+0.649 0.090+0,062
(0.323£0.206) (0.057+0.033} | (0.107+0.109) | (0.035+0.019)
Small 33.890+4.651 41.389+7.985 45.17542.447 | 30.633£19.329
intestine (4.095£0.762) (5.371#1.225) (6.35740.498) | (4.459%2.611)
_ 0.294+0.074 0.198+0.166 0.078+0.061 | 18.24242C.821
Appendix
(0.060+0.012) (0.049%0.044) (0.016+0.010) | (4.248+4.880)
coton 0.18140.171 0.048+0.014 0.01940.014 0.053£0.066
(0.28940.072) (0.11540.048) | (0.046+0.010) | (0.112+0.135)
Rectum 0.410£0.157 0.413%0.402 0.13240.091 0.032+0.011
(inflammation) (0.468+0.127) (0.21720.152) | (0.114+0.075) | (0.028+0.008)
Adrenal 0.015%0.005 0.005+0.002 0.004%0.000 0.00140.000
(0.376+0.119) {0.130£0.062) (0.094+0.008) | (0.023£0.008)
varios 0.042+0.012 0.025%0.011 0.006£0.002 0.002+0.000
{0.529£0.150) (0.31140.136) | (0.080+0.021) | (0.022+0.003)
Bones of 0.377+0.054 0.21940.054 0.120%C.008 0.078+0.023
lower limb (0.289+0.033) (0.17440.054) (0.097+0.010} | (0.061%0.017}
srin 0.773%0.276 0.328+0.237 0.11240.048 0.025%0.011
(0.268%0.050; (0.13140.048) (0.044%0.007) | (0.009+0.002)
Musele 0.757+0.118 0.311%0.160 0.101+0.012 0.022+0.008
{0.106+0.014) {0.047+0.026) (0.013+£0,.001) | {0.03+0.001)
Urine 9.976+3.195 23.95542.467 35.537+1.650 | 41.509%2.049
Feces 0.104+0.139 0.032+0.034 0.024%0.023 0.215%0.305
careas 22.375%2.165 10.953£4.550 4.33820. 643 1.35340.323
{0.1924+0.029) {0.101+0.058) {0.037£0.005) | (0.011+0.002)
Rectum
(inflammation) 0.75%0.13 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 16.50+11.08

/muscle




| ower

| i mb(0.2110. 047) (0. 0780. 026) (0. 0620. 027) (0. 0280. 021)

0. 3780. 1140. 1910. 1490. 1300. 0480. 0520. 044 Ski n

(0.2200. 017) (0. 0960. 037) (0. 1030. 076) (0. 0300. 029)

0. 5370. 1800. 1740. 0730. 1200. 0450. 0520. 044 Muscl e

(0. 1040. 008) (0. 0300. 011) (0. 0280. 015) (0. 0110. 010)

Uri ne0. 6810. 2343. 69010. 8866. 1710. 5897. 1352. 769

Feces0. 6561. 0230. 0700. 0230. 3560. 4900. 3310. 325

16. izgbe 581 5B7090s iR ta9840 680 IBT-PeP69d€at £ gip rat IBD model
(0. 1970. 056)QHyGG62919Q@)(%ﬁQfﬂm98956§SWﬁxxpn§wm29)%ID/g

n=3, mean * standard deviation)

Rect um
(I pHammation)0-430.-160.720.331.8912. 391 _0010.-89
/ bl ood®fRert um 5 min. 30 min. ~ 60 min. 180 min.
(ipflanmmation) 4. 66340k84.s21]. 1ok2+d1Q32. B30.3821s461 | ©.30820.193
I muscl 8'%8 5 Exapplie:d.obist riobirbioniof | To:99m bhabel ed.os+0. 055,
peptide 3 and peptiiden.645i N burraso.bbood 6 l)20Mebhod| | 0. 007+0.002
orider ?‘o “Confi f mocisosi.oal) efbemtioennss (ofcasthezs) (0.018+C.009)
pept i d?urgfs t he| present.cknventimazd.nrhupan,o7bindsng| o0.03820.029
afffini i es to |eakweyt.es7)0f (bwo7types ofio peptd.des pfio.054+0.050)
t he pr%#‘ﬁ I NYeAlt BOR7 VB e| exateiredaby| using=hanan| 0.345:0.235
bliood e _peptitdles28+@AcLI{ Na FEptd.des) 6] l(albebed ot h (0.05940.042)
19 Tc-9Q9min E(amwéiOZOWer > gaparated | neoled.abxel pde.0o9zc.oc4
peptides and | A8 0hent) (¢ . 050 AIr | fiP d34Py0i8) | (0.031+0.024)
rgver ¥4 ,phasp HRECWAter | t h738oCondl t486Hs0%s pf0.598+0.056
HALC in  Exanp| é1269%0.302%d| dAt9724043%n| a7 Pedr. DI 0 . 506:0.065)
urder Sggﬂﬁch 2.461i2.§01 3.446%4,540 1.9%0+0.778 3.500+4.830
{0.631+0.414) (1.050+£1.309) {(0.659%0.263} (1.245£1.129)
Small 43.689+4.685 82.028B14.176 B0.591+£9.250 82.578+1.469
intestine (6.289+0,568) {12.654+1.252) [{13.503+2.964)} {13.121%£2.433)
, 0.447£0.366 0.116£0.019 0.203£0.070 -2.703+3.95%
Appendix
(0.061+£0.008) (0.030+£0.008) (0.061£0.025) {0.783+1.253)
colon 0.19440.152 0.021+0.001 0.046+0.032 0.026£0.024
{0.42330.333) {0.061£0.009) (0.103+0.077) (0.057£0.054)
Rectum 1.149+£1.318 0.117+0.060 0.637+20.947 0.203%£0.328
{inflammation) | (0.486%0.319) | (0.124+0.044) | (0.398+0.557) | (0.098+0.142)
Adrenal 0.018+0.002 0.00410.002 0.017£0.024 0.002£0.0C3
(0.441+£0.044) {0.0914£0.047) (0.420+£0.610) (0.059+0.072)
ovaries 0.052+0.027 0.011%0.000 0.015£0.016 0.004%0.004
(0.646+0.334) (0.137£0.004) (0.1824+0.197) (0.052+0.050)
Bones of 0.22520.047 0.066x0.032 0.066x0.032 0.28+£0.020
lower limb {(0.211£0.047) (0.078+0.026) {(0.0624£0.027) (0.028+£0.021}
skin 0.378+0.114 0.191+0.149 0.130£0.048 0.052+0.044
(0.220£0.017) {0.09640.037} (0.103+0.076) {0.030£0.029)
Muscle 0.537+0.180 0.17440.073 0.120£0.045 0.052+0.044
(0.104+0.008) (0.030+0.011) (0.02610.015) {(0.011+0.010)
Urine 0.681%£0.234 3.62010.886 6.171+0.589 7.135+2.76%
Feces 0.656£1.023 0.070£0.023 0.356+0.490 0.33140.325
Carcas 16.15%9+£2.511 5.702+1.144 5.036x4,684 2.081+1.769
(0.197+0.056) | (0.062+0.020) | (0.070£0.056) | (0.027+0.029)
Rectum
(inflammation) 0.43+£0.16 0.7220.33 1.89+2.39 1.00%0.89
/blood
Rectum
(inflammation) 4.66+£3.13 4.21+1.15 11.10+12.33 6.22+4.61
/muscle




followi ng conditions: 20% --> 80% (0.1% TFA 15
acetonitrile/0.1% TFA water); O -* 20 m nutes
(Radi oactivity of the peptide 6 after purification was
111 MBg/ m ). The conventionally known pepti des,
Tc-99m peptide 11 and Tc-99m peptide 12, were
prepared Each 20 of the peB@ide 11 and the peptide

£ Ived in dinmethylformam de to prepare a
solgglghehaV|ng the concentration of 0.1 ng/500 pl. A

0

SOEch%%aWQ%g%QQFd thereto solutlon (2738 NBq/ni)

after and shaken for severa
Iaqulmgth%@ptlon at 120C for 10 pl was added to a
pl), and the Then 99niTcOX4 i nfused i nMmedi ately

sseconds to pehf @rille MAURS iR a 1 1411 cEPNCLRALERL VORess of

10

15

20

25

was about 855.6 MBqg/125 ng/m . Purification and

nMeakur eepnt def ofadihec perisealt AUtENL 1 Vel En NRERHN MEdiRding
usi ng preparative HPLC. Analysis was perfornmed under

t hefsamé téesditbi des kas itk sExdmwe L ydesd .@F ol @ss of

20% - 50% (0. 1% TFA acetonitrile/0.1% TFA water); O -
20thienprescenRadinvactivint ye reorcemtiretd dyy afdierg theman
purification was 287 - 311 WMBg/m . Subsequently, a
Peb&BPH - defbEt pegtadeedt ang $hleutient s Qriaaled with

based Sn t he_net hod described in
Tc-99m in Example 2 were separated into unlabeled

peptides and labeled peptides, and purified by reversed
phase HPLC under the same conditions as of HPLC in
Example 2. A gradient elution was performed under the
following conditions: 20% — 80% (0.1% TFAa
acetonitrile/(C.1% TFA water); 0 — 20 minutes
(Radiocactivity of the peptide 6 after purification was
111 MBg/ml}.

The conventiocnally known peptides, Tc-99%m-
peptide 11 and Tc-99m-peptide 12, were prepared. Each
of the peptide 11 and the peptide 12 was dissolved in
dimethylformamide to prepare a solution having the
concentration of 0.1 mg/500 ul. A solution of SnCl,/10
mM hydrochleric acid (5 mg/10 ml) 50 pl was added to a
tartaric acid/PBS socolution (5 mg/200 upl), and the
peptide solution was added thereto. Then **™TcO,
solution (2738 MBg/ml) 0.25upl was infused immediately
thereafter and shaken for several seconds to perform

labeling reaction at 120°C for 10 minutes. Final




Exanple 3. Blood, 20 -30 m, was collected from adult
vol unteers, 40 years old or less. The Tc-99m | abel ed
peptides, 30 I (111 MBg/m, 1.8 x 10-11 nol/m as Tc
15 peptide) each, were added thereto and incubated for
30 mnutes. The blood sanple 2 - 3 m was |ayered
over carefully to the prepardd Percoll density

?E%?ﬁ%%n%} R 3vas s e BB RasBana
cti,on 20 Was cut off n cutter, .then
? b SRR 3 a?eaesa%ewré%t?i_nr%aJSOﬁEs@aFaa BUFAGY
ra oacgjvﬁﬁﬂm%?st B%% #\péggﬁ%ngggetggggredAnalySlS was
g)té%ﬁ[g totJt}ﬁdéqﬁl OEC}ﬁeocyte co‘%‘%lst%@ﬁ%%uﬁ ?[ggmple 2

5celll &/ Ulg A amrdihe Jmatolseg g@' IR LR e Qfn MBTL /0. 1%
and the nunber of receptor R, 100, 000 -

12@r000/6Rld),; o oundoi mikhe o/sef erenReeaasty g} ed
nunbers of the 78 receptor FPR in human bl ood were

calcoulcained aas . 6F terl.the dhoril2i ¢ot { &t , wagd2@7rat o1
of peptide/receptor in human bl ood was 0.03 - 0.01.
Re#iBlgt/smlshowi ng di stributions of 4 types of
Tc-99m pepti des and the 5 negative contro
(Tc-99m gl ucSvéseomien tdai,d)a iFerdwmel 1 sl by opdadient
shown in Fig. 18. Results showi ng percentages of a

10r agroHciion tpsoPrepadficodased et netgiehedescribed in
r adi oac |V|ty in the total |eukocytes, and a
r aBF 6%t v -y of Iynphocyte and nonocyte fraction to

10 the radiopgbin yg L oLal, Leyoones are, shan.
S Sf%ga% D e TR e
peptides, 30 upul (111 MBq/ml, 1.8 x 107 mol/ml as Te-
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 centrifugaticon at 2000 rpm (800 x g)
for 15 minutes, the tube was frozen and each fraction
20 was cut off by using a cutter, then the radiocactivity
of each fraction was measured using Auto-Well Gamma
Counter to determine the radicactivity distribution of
Tc-99%m- labeled peptides in the blood components.
(2} Results
25 According to the leukocyte counts of 4100 -
6100 cells/pl 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




15 peptide 3 in the granul ocyte fraction was 21. 91% of
the radioactivity in the whole blood and that of
Tc-99m peptide 3 in the |'ynphocyte and nonocyte
fraction was 39.98% of the radioactivity in the whole
bl ood after the incubation for 30 m nutes. The

radi oactivity of 20 the granu %cyte fraction was

35. 4 W f d f th
an 9%53?%%&%?1698% RE Yo GLE It SbToe 68
f % f th di t t
rafF o>peu ocyt ¢ 2 gé?uﬁf§ggé#8%§t?é?&ﬁdﬁﬁgﬁﬁ%PHQHalﬂ
25 heal 1 hy; huwran, bl t d
pr esent rl%(nventlo% §g§3d|s9r EL %egﬁ ﬁes fﬁﬁﬁ@%yte

4 BRNasy h t II
Eﬂg%ﬁn$35 99n}hig??gg E andB?aQSQE?EeEE%SQH %n Ehe

3 adi ive toortd 831 1 brtl99m0f1 fexf2 oﬁget3@§d§ iR the

granul ocyte fraction was 29. 45% of e ioactivity

i n Hheawhale bl oed sinekt hah Pichiggn*Regﬁﬁtgesﬁobﬁng
the | ynphocyte and nonocyte fraction was 5 6.59% of

t heperadirdagida/idy 4 ncddicosboi eibloed gkbatlbbete fraction

i ncubation for 30 mnutes. The radioactivity of the

gr dreultdey tredircestti ioni tyasiB1t 94 8t 8Y% &akothees, and a

radi oactivity of the whole | eukocyte, and the

r adidsH@EH Wi tof qthel ynypiphorye eamdduonooyyeeftractbonto

10 was 18 07 8.67%for the radioactivity of the whole
lo| e G Y LORGE Il tih detnketat ebietkaeytast ase shown in

y man bl god, Tc-99m peptide 6 of the present
315’?‘]{31 Brléwas & &Cr |9cﬁﬂ PR e y%h%%‘?f%eﬁ gdehél and

nuch han t he fonve tio nown
C

15q8©n}peﬁf¥ﬁ@' 1. fb&Fﬁ% ity s ?l%%?l%ﬁprg?hé

negati we control Tc 99m gl ucoheptonic acid in the
granulocyte fraction was 1.11% of the radi oactivity

in the wholen radiocactivity 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 radicactivity in the whole blood after
the incubation for 30 minutes. The radioactivity of

20 the granulocyte fraction was 35.41% for the
radioactivity of the whole leukocyte, and the
radioactivity of the lymphocyte and monocyte fraction
was 64.59% for the radicactivity 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.



bl ood and that of Tc-99m gl ucoheptonic acid in the 20
| ynphocyte and nonocyte fraction was 2.52% of the

radi oactivity in the whole blood after the incubation
for 30 minutes. In the plasma fraction, 95.39%thereof
were distributed. Since it is the negative contro

whi ch coul d not bind with | edRocytes, a ratio of the

25 radi oact i of the rand$ocyte fraction and a

ratio of th ﬁﬂ%ﬁiﬁq 13 PY bR 9t el and om-

nonoc act n for the total Ieuko te we

ToPREFifey | 't% SI1DE %rér%% c‘ml%§ 48% of the
di I n ranulLogyt
frgggﬁg% was g %@%)%ﬁ v éﬂfhg’ t At R @% ggm“

gt S bl B e . e o

5'”6559§eoWth% blaqd 2ftigf i he 4 nebajd 6¥Efﬂio§Q after the

m nutes. The radioactivity of the granul ocyt

fragtipatwas 8¢ 38%h:oktlhe r@%éxﬁgdﬂﬁéé%fglﬁ €f the
whol e | eukocyte, and the radioactivity of the

| ygphaoybe yaad fraaecyhe walsr &qt.ioan mas, ¢t 03% foke t he
radi oactivity of the whole 10 |eukocyte. In the human
bl pedicactadiogcbitvichy wiicdter illeutkoarytef, EndUhepepti de
12 in the granul ocyte fraction was 25.09% of the
raﬁﬁdé@ﬁbtﬁvitvnthehwh@wmphbbqae amdl tratomfte fraction
Tc-99m peptide 12 in the |ynphocyte 15 and nonocyte

10f ruesi éﬁ-&agﬂ@, $7% 6Pt hber adiddaacitiiviiry iaf ties wiod ke
bl pod after the incubation for 30 mnutes. The

g%ﬁewwty &het ﬁ%sgﬁ-aﬁurﬂ@@?ﬂétﬁf@é@ﬂ dhatasin 6057%

rz%?%gﬁp cHLg5L bkt ChetUspuoLe Levkocu e, and (e
asiiaputes gp apue ol (e (g 6 g
monocyte much more than the ccnventionally known Tc-

15 9S%m-peptide 11.

A radiocactivity distribution of the negative
control Tc-99m-gluccheptonic 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 radiocactivity of the granulocyte fraction and a ratio
of the radioactivity of the lymphocyte and monocyte
fraction for the total leukocyte were not calculated.

In the human blood, a radicactivity




the present invention was bound nore strongly in the

| ynphocyte and the nonocyte than in the granul ocyte as
25 conpared with the negative contro
Tc-99m gl ucoheptonic acid and:-the conventionally

known Tc-99m peptide 11 or Tc-99m peptide 12. It was
‘al so proved that considering89he results of Exanple 4
ana,Exa le 6, the peptides of 81 _the present

| NGSREEORURRR &t TV TRAP o & L8 nMarmhepghocyTe

o Rl RSP P R 55 ST GEL T ek whote
 SHB%Y SRl R Ty Pl A o A0 Mooy
ToTB PR R P M Y e R ket a4
Snch) B OdGe R e SheaTey Tttt Tl e
8 ’éhg'd%g&eatcit%ri@g T 99 Ig%em%ogﬁ%piﬂea&mﬁ was

pepti de inrat blood (1) "Method aration of

i NG appat eby WedelacAcmaaly inat of tHcanptivea Lolddise,

was 10 prepared according to the nmethod of Anthony et

al and(Aheheayietcalivilknt o f).theXLyrpaidtyce/ Gnd Moddyte

1995). 2,4,6-Trinitrobenzene- sulfonic acid (TNBS)

360ragtias wdissdadl. ¥ ifrrultthea rpuieawatiori t4/ df arfte whole

ethanol 3.2 mM was added thereto to prepare 50.0
10nglekkaeyse5 et hanol / physi ol ogi cal saline. A tube was

inserted per . anumin 7 - 8 cmdepth into the

i ntestine of 1Bt RBEi hegan blood, a radiocactivity

distribution of Tc~99%m-peptide 12 in the granulocyte
fraction was 25.09% of the radicactivity in the whole
blocod 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 radiocactivity of the granulocyte fraction was
64.57% for the radiocactivity of the whole leukocyte,
and the radicactivity 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-gluccheptonic
acid and the conventicnally known Tc-9%m-peptide 11 or

Tc-99m-peptide 12. It was also proved that considering

the results of Example 4 and Example 6, the peptides of




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 nl was 82

i nfused. A solution of TNBS/ 46% et hanol / physi ol ogi ca
saline 0.2 m was infused subsequently and nassaged

and tilted the posture for 2Im nutes. These

procedures were repeated for 3 days. After 4 days
front§ HRFFFeRE SNt hP8t WﬁFPoﬁf TeRE Vgt fnds Ghrevided

for, t experi nen and t col |l ected. The
col Hctdyra %%dl%%ﬂraaée% giﬁ?ﬁ\%&céﬁteﬂé“ﬁor 5
ninutegzL@ a warm bath. Each sanple 3 of
chﬁﬁhﬁﬁéﬁ%lde 3 and Tc-99m peptide 6 (111 MBqg/ ml

Tc-99m peptide 1.8 x 10-11 10 nol/nl) purified by HPLC
was added t e‘et : rlnc bateo for ) The

previously prepar d e
sol ution. The IayE eﬁ §3ﬁ%?e+

rpH\OUU X g) for—i5—mfutes—1

the tub¢ uadi 'i’é?n réﬁﬂ-ole}&} Lgikpgyigs (%)

trif t
32: r%?g%f IogbﬂB?HBda Cutt ghantieRthe radi awphecyyes and

of |leach-fraction was measured. using Auto 2Q (2) monocytes

Resul Te- % Xpepedihde12600 celds/ bl fzem Vel || Gamga.59 (n=1)

Ctht@é §§hﬁ§é§{gage6 dlSth@Et@qq% %ﬁ Tc- 99n+p[§|6548 67

| Nreach CO..pOﬂei"u ofF—+he—bloo he radicactivty

and_Fe-dImpeptiide 6% o theifed%%cVPelbounts 6608 - 0Bhdn=1)

hematrel-ggimcplepfiran®l e at ands4 hey nupdbey of receptons (n=1)

Example 8

5> Distribution of Tc-99m labeled peptide 3 and peptide 6

in rat blood

(1) Method
Preparation of inflammatory model:
A model rat of ulcerative colitis was

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 intc 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



paranmeter of FPR, 100,000 25 120,000/cell, found in
the reference, estimated nunbers of the receptor FPR
in the blood of rats were calculated as 1.1 - 2.5 x
10-12 nmol/m, and ratios of peptide/receptor in rats
were 0.02 - 0.05. Results 83 show ng percentages of a
radi oactivity in each bl ood 88onponent to the
radi oactivity in _the whole bloqg are shown in Fig. .
191 MRESEY s ShSRlnd 158 Gt RS b1% £thappbashysipyogical
gran%Lo%ybe fraction . to.the 5 radioactivitg i.n the

I ukao

SOBA LR RS, ke e d it e Gy by ofmeeseged and
ForATRRACKHEE PRATh Y A 2 s 0PG4 et et Bnas

P piEaE bRl TR W e of N Tord s gl N e pginal
S AT RE, SRt W ol (A SRR LV Y

t hexbyrphasyt e aand crHRNeAVR fractdan Masq 10. 80900811 ected
the radioactivity in the whole blood after 15 the

i neubatli e fat 30mMi Rutesarihel radivee iskdt Vs Afindtes in a

granul ocyte fraction was 43.69% for the radioactivity

of wahe whohe | Bakbcytepland the off adi-Cami-ipadtyidd 3 hend

| ynphocyte and nonocyte fraction was 56.31%for the

raico&éni-pepyide hd ldAoMBaZtll,eTkodftrepabtide 1.8 x 1074

radi oactivity distribution of Tc-99m peptide 6 in the
L0grapdl®éyt PuriféerfohywlSLES wasYpsiderchd heraticoaotd vi ty

in the whole blood and that of Tc-99m peptide 6 in

t heFYRpRBEyEeradl RBREEFEe f a6t PdPoRaSamIzTHwasT t he

radi oactivity in the whole blood after .the 25
| CaPaEh bt Jav st AlEes Sntre i PR AN G aRred

or BOULOFYt S L RELT 9N MR 74080459 theradigactividy 1o

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

15 After the centrifugation, the tube was froczen and each
fraction was cut off by using a cutter, then the
radioactivity of each fraction was measured using Auto-
Well Gamma Counter to determine the radiocactivity
distributions of Tc-99m-peptide 3 and Tc-99m-peptide 6

20 in each component of the blood.

{2) Results

According to the leukocyte counts 6600 -
12600 cells/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 107** mol/ml, and ratios of

peptide/receptor in rats were 0.02 - 0.05. Results
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of the whol e | eukocyte, and the radioactivity of the

| ynphocyte and nonocyte fraction was 25.92% for the 84
radi oactivity 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 distrBButed in the 5 | ynphocyte
and_nonocyte fraction in_the blood of  ulcerative

coPFPEAME N BET L IGT G theraBboact 171 mMsipr8eeh Phapd
f OEoTBBEIS G ATh ATt Mot Ore  GROLRL Pyos8 are
A0 A PIOEY L 55 A OB 8. pTAELS 6 o o
Ligfé‘&%%%% i(wﬁit&ca“ro&g é{raatniut ‘%‘%o%jgegit %‘%&@%‘ﬁ’c&’é ew‘fs%é %

mean Ssan evi atl nhg ratio

| - ; (2 I l.ocyt hocyt
ephatnhes () el oo ogy L spyytoo o
Tgraa%e%etiw%ﬁ?fb 088302528 3 b€ O+ ABY HY For

of Tc-99m | abel'ed conpounds of peptide and peptide

6 eRer 2hdibeetatiite Gl ithes tmdel .1 antbepfd£ciivenessn in
on chronic phase inflammuation 15 (1) Method

Prepafatién of inflammatory nodel: A nodel rat of

ul cerative colitis was prepared according to the

nmet hod of Antthomheeblalod ofAmtatomnitet wlcedartivel.cdXkptis
Path., 76, 215-224, 1995). 20 2,4,6-Trinitrobenzene-
suFfBard hei ANBPNBS) r360 omytiaki t85 distribution of Tc-99m-

peptide 3 in the granulocyte fraction was 7.82% of the
radicactivity in the whole blcocod and that of Tc-9%m-
peptide 3 in the lymphccyte and monocyte fraction was
10.00% of the radicactivity in the whole blood after
the incubation for 30 minutes. The radicactivity of
the granulocyte fraction was 43.69% for the
radiocactivity of the whole leukocyte, and the
radicactivity of the lymphocyte and monocyte fraction
was 56.31% for the radiocactivity of the whole
leukocyte. A radioactivity distribution of Tc-%%m-
peptide 6 in the granulocyte fraction was 18.34% of the
radiocactivity in the whole blood and that of Tc-99m-
peptide & in the lymphocyte and monocyte fraction was
6.57% of the radiocactivity in the whole blood after the
incubation for 30 minutes. The radicactivity of the
granulocyte fraction was 74.08% for the radiocactivity
of the whole leukocyte, and the radicactivity of the

lymphocyte and monocyte fraction was 25.92% for the
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ssolved in ultra pure water 4 mMl and ethanol 3.2 m

was added thereto to prepare 50.0 ng/m 46%

et

hanol / physi ol ogi cal saline. A tube was inserted per

anumin 7 - 8 cmdepth into the intestine of etherized
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SD rat (Sprague Dawl ey strain rat, specific pathogen
ee), female, 7 weeks age, Bddy wei ght 164 - 184 g,

mal e,  fasted before 24 hours, and air 0.1 ml was
i nfAREP3-Sbt it i O dte TRES) 2656 8KRGKBE physi ol ogi cal
saline 0.2 m_was ,infused quJrosequent%%§ and massaged

10 and tilted tHE t[}b%?%r%eff‘é
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recorded by a gamma canera. As a control, Tc-99m
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of

ul cerative colitis in human, was prepared

acpepdiing tod the @EbmwmuﬁidiﬁﬁtﬁﬁnaWas(éffé@@ﬁv@tfak
Eur. J. Nucl. Med. 25, 797-799, 1998), and
adrtiipigeperied o ft chirlva itcaiin Meimmadfi drhef reudémt Ay

radi oactivity of about 37 MBg/rat, and after 5

10ni pufad Lradesi Avmenocales mucestormly U9, ni nut es, t he
i mges were recorded by a ganma 25 canera. Tc-99m

rmnocyt es. After f|n| Shl nng i.e. 130
m nutes after (BHeABEY ERfRi Qi 50r RPFok, LEH&OEAt ewas %)

| abel ed | eukocyte was prepared contalnlng aII speci es

psplaihdlkes to rat

exsangui nat ed fr dHT4 hePeabdbnfaraadr a8V iakdosach

or

3an was—execised- mblnhfc and radigactivities of the

exici sed organs wer e rreaSLrecBlI‘thlrecalE@t&@e@héeuk%ytes (%)

r adi o&EPRiedy ceEPayng ssye (G/‘i:anglocytes Lymphocytes and

monocvytes

Tc-99m-peptide 3 43.654+2.74 56.31%£2.74

Tc-9%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

(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, 1993).

2,4,6~Trinitrobenzene- sulfonic acid (TNBS) 360 mg was



5 Further, using the cal cul ated nunerical val ues,
ratios of of of of [inflammation]/[nmuscle] (ratios
of [A]/[M), ratios [inflanmation]/[blood] (ratios of
[Al/[BL]), ratios [inflamrmation]/[bone] (ratios of
[A]/[BO]), ratios [inflammation]/[appendix] (ratios
of [A]/[AP]), 10 ratios of [i&H | ammtion]/[col on]
(ratios of %A/[ L% and ratios of
[i i1 ePPRYEOni N[ ReBFanPUrrarRbsTof MIARNERELEhAs] 3.2 ml
determn g (2) Results Representative draw ngs of the
obtH Retrcds FasErts BPePERBARSI AUFPgMIZBl Ei9y. 21 and
ons_ of ereit are se n the inmage

Fi g.
koL By g apLth AL REgi of bR tasertted per

f bod t % d
?'u%e k) YareS SRVRSTA TaBFeCHB, R é‘é?e&gipf[ fsherized

Soritha) SEAd oif?a%i%‘f?%aw Philebdamnal. oo nogen
ab%eeé ati f5. 21 € SPo. i o agéb'%}m wgyghﬁeﬁsM Dhg 407,

t he |nflarmat|on rati os

[ Al 1BL] fi@@é@%é’fof&é\]iiE}g)ursraéhgsag bAL/ kAPl s
ratios of [A]/[C and ratios of 25 [A]/[R] obtained

fr amaheed eSW tso Dit BXEi & OTNES £4 @90@@hah617§ﬁg§1é§ogical
and Fig. 23. As aresult, in the control Tc-99m

| alzed leichd eukbayl es3s %ﬂﬂéﬁdeéulﬁsﬁé@aﬁeﬁﬂlm NdhesSmavwdaged
0.11 0.025 (mean standard deviation) (n=5), a 87

10 atangt ofi [tA]d [1BE mwest Br1fod. Bemimstys. FuThase, ptheedures

radi oactivity per g of tissue with inflammtion
(9B restmradiated 9T omdans exdabigen nhtdans afgomhghe final

excision after, 130 mnutes fromthe admnistration
wa§Q§IPESWf%¥}OH the rat was provided for the

experiment. Tc-99%m-peptide 3 or Tc-99m-peptide 6

obtained in Example 2, each radiocactivity of about 37

15 MBg/rat each, was administered to the tail vein. After

20

25

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
according to the method of Roca et al. {M. Roca et al.
Eur. J. Nucl. Med. 25, 797-799, 195%8), and administered
to the tail vein of the rat in a radicactivity of about
37 MBg/rat, and after 5 minutes, 30 minutes, 60 minutes
and 120 minutes, the images were recorded by a gamma
camera. Tc-9%9m 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



5 and the ratio of [A]/[BO was 2.08 1.37 and the
ratio of [A]/[BL] was 0.25 0.17. The results
indicated that the distribution was larger in the
inflammation than in the blood. Contrary to that, in
Tc-99m peptide 3 of the 10 present i nvention, %
adm ni stration/pixel after 3%€ ni nutes was O. 043

]/ [B
(nt mlr}ﬂ[ﬁﬁﬁa&m% %M% V%é%;ﬁf@ﬁfulaagﬁdt £bpe the
b
exstai\jng(ﬂurlI Ina |on and’t %@ggt%kg%\at "e’i["sl%cﬁisﬁat’eswﬁlg%ts

f%§%dﬁé§f@%#%% W@f ghésax % ??%aﬁhewgggl%eggured
'nft|oa'8mtd1ﬂ%te°eoq{é dfac@loa(&t K%? ;té S%ftf%% TIDt/B?.

i nfl ammati on . /8 and t

sThese tresyl tlﬁsllr{bdl&?é %I&I@Iaw@ Qumé@ﬁb&ii%éﬂl;é¥ WaStios

| arger in ‘the was than in the blood. Further
TcoFIm nlfapimead i A t LImiBd-Té nut esc Yes Hr 098] /eI &l i @atios
of [AlI/[BG was 2.15 0.53 (n=5). radioactivity per g
of otfi Jeimef hairdrda t(I98rDY Q)b oddd) neglaf 1o dhe[a] /[BL]), ratios
exsangui nation and the excision after 130 m nutes from
t he 25 iaddiammesttdatmi loh was= 0. 652t Do Slof apwl] £ Ot pt | padlos
[AI/[BO was 4.44 2.74 and the ratio of [A]/[BL] was

2. 8¢ [inglammagserrlesianmserididt catedt idmtot hBA] / [AP] ),

10 ratios of [inflammation]/[colon] (ratios of [A]/[C])

15

20

25

and ratios of [inflammation]/[rectum] (ratiocs of
[A]/[R]) were determined.
{2) Results

Representative drawings of the obtained
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
[inflammation]/[abdominal background] (ratios of
[A]/[BG]) determined from the above ratios are shown in
Table 17. Further, %ID/g of the inflammation, ratiocs
of [A]/{M], ratios of [A]/[BL], ratios of [A]/[BO],
ratios of {[Al/[AP], ratios of [A]/[C] and ratios of
[A]/[R] obtained from the results of excision are shown
in Table 18 and Fig. 23. As a result, in the control
Tc-99m labeled leukocytes, % ID/pixel after 30 minutes

was 0.11 * 0.025 (mean * standard deviation) (n=5), a




di stribution of radioactivity was larger in the 88

i nflammation than in the blood indicating the sane as

in the peptide 3. Fromthe above results, it was

denonstrated that the Tc-99m | abel ed peptides of the

present invention was superior in the depiction of 5

i nfl ammation in organs with Bdrge bl oodstream such as

l'iver, spleen, ﬁeart ki dneys, brain and bone, which

vverrétéé’squy ¥l /el "b%/st}]egljol%o%l 9% n iéa?irchHFth?ﬁe the
eptide 6 showed superior nunerical values in th

P atEs G TATTMER He 3t o D 'ml[l BLTfl@%aFmo(mID/g
Al /.l B h f AP t
[Alo&a[ 5 gmf i rat:eg"%f“% Jf dires t‘%@etgﬁ?mwn after

1/ .
{hap iR AR Y Jergleﬁar%ﬁéozrai ih et 278YSS,

Ld f t t
o efd T bk id Fﬂ‘% RN, s A8 £ DT AIRRULAR: ratio
Tce %9%(;@%'@ wReptd dss ian o inf | angat 'lgfsp@ﬁ] alnGPLLLLS

model (% I'D/pixel) with or wthout F ition
(nfaatm%m astandand idevivald anrddapse ole tirﬁ@l&ﬁ:ﬁ§flon
adm nistration 5 mn.30 mn.1 hr2 hrs Tc-99m tid
0. 8540. Qh1@he430.00170. 0350. 0140. 0310. 016 3 pep e
Tc-99m 0. 1650. 0660. 0930. 0480. 0710. 0500. 0690. 055
pepti de 6 Contrary to that, in Tc-99m-peptide 3 of the

ul

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 ratio of
[A]/[BO] was 3.40 + 2.78 and the ratio of [A]/[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 +
¢.048 (n=5), a ratio of [A]/[BG] was 2.15 * 0.53 (n=%).
Further, the radiocactivity per g of tissue with
infiammation (%ID/g) obtained from the exsanguination
and the excision after 130 minutes from the

25 administration was 0.55 £ 0.51, and the ratioc 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 radiocactivity was larger in the



Tc-99m

| eukocyt es0. 1200. 0320. 1110. 0250. 1020. 0310. 1110. 043 89
Table 17. A ratio of inflamration/abdom nal background
of Tc- 99m | abel ed peptides and Tc-99m | eukocytes in
rat ulcerative colitis nodel with or wi thout FMP
inhibition (n=5 nean stand&® devi ation) El apse of

ting ter admnistration 5 m.n.30 mn.1 hr2 hrs
Tc- angmakaon 15han0in7shg7plegs dngdisgtisst ithe Same as

Tc-99m. 2. 640, 422. 150. 531. 900. 332. 730 52 e tide 6.
Tg-%ﬁh% %‘"?%ﬁg%o%: 21%.‘—’9@3?%13%???2ff?ullé&ko&tt yas

: | f Tc.99m | abel ed
pept L G B8, FERkbEy o JAbPArPeBEItepe of the
ggli#a%%;n d%‘{%’%tgﬁé%gnms(géggﬁﬁgﬂggﬁieag‘%%&%tion of

$nihemmhion ot anpepii g JReRtdraf pubanyichBabien oo

Egﬂ%?%ﬁ,iéﬁiéﬁﬁ?“ﬂ@@f@l09g3n§§g;Zggagﬁlaﬁaobgﬁg;lahich
were easily affected by the blood. 1In particular, the
peptide 6 showed superior numerical values in the ratio
of [A]/[M], the ratio of [A]/[BL], the ratio of

10 [A]/[BO], the ratio of [A]/[AP], the ratio of [A]/[C]

and the ratic of [A]/[R] than the control Tc-99%m

labeled leukocytes. As a result, it was proved that
the peptide of the present invention was excellent for

depiction in the chronic inflammation, ulcerative

15 colitis.

Table 16. Accumulation of Tc-99m labeled peptide in
inflammation on rat colitis model (% ID/pixel) with or
without FMLP inhibition
(n=5, mean * standard deviation)

Elapse of time after administration

5 min. 30 min. 1 hkr Z hrs
Tc—?9m~ 0.057+0.011 0.04340.015 $.035+0.014 0.031+£0.016
peptide 3
Tc—?9m- 0.165%+0.066 0.093+0.048 0.071+0.050 0.069+0.055
peptide 6
Tc-99m-

leukocytes

0.120%£0.032 0.111+C.025 0.102+£0.031 0.111+£0.043




i nfl anmati on/ bone3. 402. 784. 442. 742. 081. 37 Rati o of
i nfl ammat i on/ appendi x8. 758. 0913. 497. 7511. 994. 18 Rati o
of inflanmati on/col on2. 100. 833. 532. 063. 032. 03 Rati o of
i nfl anmati on/ rectunl. 660. 872. 791. 992. 731. 50
I nflammation (% D/ g)0.130. 120. 550. 510. 710. 33 Exanpl e
10 Aut or adi ogr aphy of Tc-99m&deptide 6 and Tc-99m e
tide 14 in rat ulcerative colitis nodel and
useful ness thereof for chronic inflanmmation 5 (1)
Met h@dbAe nbtleld ratiof o fil beflamings icol abdaninad bpckparwgdi of Tc-
accorifithdabalededeniified endAREhdIM- lemkabytes At rey udterative
al. Int. J. ®dgtipanpdel 726t py. EgﬂhmxggwﬂP Qohlbltlon

2,4, 6- Tr|n|trobenz@héL 8GR oA Ttansdagd( IRBSEBE0 ny
d| water 4 m and. et hanal 3 ? n1

was added thereto to pre&pawee 5. Oimg/afited6ninistration

gt eng}{ghzsiologlquu§al|ren5@ hgge WS Lgﬁ%ﬁted er 5 Lre
Ul I_ I_ L€ \.«IIIUC[JLII 1 U LIIC I IIL C\L LAV A

etlerfzc% 9mS_P ratis 8aSpr egue Cawisey. 51 i .Eat] . 68 5.87£3.20

Spbblwc athogen—free)—frerale,—7weeks—age,—body

wei gtgeplég 6 184 @64+ma4% f astiédo bet ore 1240h083, | arrd73+0.52

ai rfused—Asotutton—of TTNBSH46%

etha@Q ) y¥§golo@ Gakl 1 sal iNE1O1 2961 | was 2Bt Used|  3.7122.17

subsequent Ty, —and massaged and titted theposturefot
2 m nutes. These procedures were repeated for 3 days.

Af t egpYe days ahk 0p iéﬁ%'&%@@htsagﬁ1fﬁigghaﬁbggleﬁ 12 Jtdli8s and Tc-
were popvlegbdlesl BE eXPaildiBiki véCodPIRIRERLHEE By W xcision
Tc-99m peptide 14 (nih, obdad NEG taRdE¥aMNM & 4ion)

radi oactivity of about 74 MBg/rat each, was

adm ni st eredi o et he tai|ll vecnomnd Tc~99m— Tc-99m-
inflammation/organ peptide 3 peptide 6 leukocytes
Ratic of 10.37 + 9.54 | 15.66 + 11.17 | 12.12 + 5.97
inflammation/muscle i -7 i B ) ) -
Ratio of
inflammation/blood 2.33 x 2.22 2.88 + 1.61 0.25 + 0.17
Ratio 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 11.929 + 4.18
Ratio of
+
inflammation/colon 2.10 + 0.83 3.53 + 2.06 3.03 + 2.03
Ratio of i
inflammation/rectum 1.8 £+ 0.87 2.79 £ 1.99 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

thersof 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).



after 120 m nutes, rats were exsangui nated and kil l ed.

After imredi ate excision of the |arge intestine and

renoval of the intestinal content, areas judged to be

20 inflamrati on regi on by macroscopi ¢ observati on were

enbedded in the nmedium for preparation of frozen

section | mmedi ately thereaft?dr, the enbedded sanpl es
ethe MAth vessels were immersed in the || qui d

n|t T o SeRR ez e SSEbRABLE0aFAEeATERS REdi o vas

d f th
s g0 ta‘?%e $ et SrL SR Lﬁﬁﬂ@rf%té’?aﬁdmﬁ-hénga%%hénpa fha mL
Cf t
Léﬁfﬂzser o Mg ah E8 Bt egod 0 paded: tor
{ t were contac
o e g lOStea‘ilC”%rsaaﬁeonS. FﬁBﬁyweﬁuﬁP%ﬁ%F% per
5F" P11 g T RBLPAS, (S AMd 2 HEULS K 49 BOHLS: eq
the radi Wer

Subsequently, oactivity ti'ons

| meged- s U Rid mRaing, am!a/lzﬁr §¢rOZ§QQI§EHJ athogen

Photo FilmCo. Ltd.). Further t he n sect

prepaied merdhe ,sams,; ays kﬁ&tﬁﬁh%&f&hﬁol&l - 184 g,

i munohi st ocheni cal stalnlng for t anti - granul ocyté

antriaiedy fand dcdheeaiiide monaogyies aMndogyrt o, conf i was

infiltration of the granulocyte and 10 the nonocyte

I ntloftdsed.i sSuesol(d)idResufl tRVHRROI &5 ent lad o/ ol asd 60Sgical

of the obtained results are shown in Fig. 24, Fig. 25

10angafiige 262 mRegiconsirdfusian endsiequerret ket and thessaged

i mges obtained 15 fromthe results of the

au@@ﬂa&#&@ﬁépﬁ%e B tegntio Her migluids i n These egionedures
i nterest were calcul ated and ratios of

[I Hﬂrgnﬁgple@ﬁ]efj[ S E %Y%ue]ﬁf(qea‘{ ibdges Jfl,’&gfIyt[tN]tg final

are shown in.
%mg%agtgg%?%n,R%%%lE%ts were provi eg for the

experiment. Tc-99m-peptide 6 or Tc-99m-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 ligquid

nitrogen for several ten seconds to freeze the medium

23 ceontaining 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



20 In the rectal region of rats with inflanmmation
inflammation ranging from2 cmto 4 cm was forned in
the whole circular area of the intestinal tract, and
the inflamuatory regions were observed in all rats.
As a result of the inmmunohi stochem cal 25 staining,
significant infiltration of §danul ocytes and

nonocytes was_observed in the inflanmation regi on, and

t e Gl oy e oFEF t HEPORBES L SONER B BBs Py BS dmBELng

B LA S A

Tc- | 4 di ivity distributi

To AAMAB e A4 horeg (agpact i, 0 STLLBLENS, .

G P L B Mt ek ROLRaLE) BV sl

SCONRRIG RN Ha e F HAPS 5 [ﬂggi '\&hb@otﬁf%ﬁoegfohtd.).
Tc-99m pep an

Tc-99m | abel ed 'l eukocyt es, tide

Tce9dmrRant ik IHr-phipined {40 ptdes Saies $eehL08ame way
Tc-99m peptide 6 and Tc-99m peptide 10 14 showed

hi ghek matdiestefd [tA] /{Murtdrais tdecitmdabesesdining for the
| eukocyte. As a result, it was also confirned that the
pephitde gafartulie qyrtes entt iibadntdrah ttes superheiotpt&he
chronic inflammuation such as ulcerative colitis.
Examplidotly 1% Aogdyingf iindhildintagrioracifi vity ofapebotdee and
3, peptide 4, peptide 6, peptide 8, peptide 9,
10pe§gﬁd@on@,cy§@pﬁnd:@ the gidsepti de 18 for binding to
recqonbi_nant human receptor (1) Method 20 The
expéeri meRtW&s conducted using a reconbinant receptor

PR SerIved LR Oicalls (024 proll i S
Pa%égﬁgt%n%re s %%h%@ %i%%cb%qc%%hfmg%[éﬁﬂ_Fig. z2¢6.
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 [inflammation]/[normal tissue] (ratios of
[A]1/[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 regions were observed in
all rats. As a result of the immunohistochemical

25 staining, significant infiltration of granulocytes and
monocytes was observed in the inflammation region, and
the granulocyte and the monocyte were observed to be

distributed in the region corresponding to the



FMLP (fM.F, 9.25 MBq/2.88 - 6.25 nnol, Daiichi Pure 25
Chemcals Co. Ltd.). After adding each peptide to a
certain amobunt of the receptor FPR (0.05 nM 200
ul/well) in concentrations ranging from10-4 Mto
10-14 93 M a certain anmount of [3H-FM.P (0.3 nM 25
pl/well) was added. After tHe& reaction, an unbound
[3H-FMLP with the receptor FPR and a bound [ 3HJ- FMLP
wi tH g tek@pt or FPR were separated by using GF/C
filter. 5 Amount of _the bound [3H]-FM.LP with the
receptor FPR Gl okt Bri? ARaPBY t498afi Agdt Be- 99m- —peptide
tivi FMLP _bound with the receptor

R £ R T4 I8 o - Bk ShEBPF BOPANEBFERREOB0HAY 0
bi FNLP ( 0 er e
thﬁ%an% e e o t%f%fawo A TS

{
%onst%?ﬁrt{%?”@%&%ﬁer Jioo LUIANRL 20 LODLRLSLON anner as
[ SHcFMAE léBEié&*ﬂéhﬁ@%f%éepefﬁegoﬁﬁéffséhnBE @Hg ratlos

the assays were repeated three times in each test
detsar My @Mea) i WontRo { 21c Reswl i spResy! Eéuﬁ&@ytes,
shown in Fig. 28. Calculated IC50 values and Ki
valiies a-padiowe i akab! B--195m Thept £oat 10! oFdEPr¥as from
cal cul ated to have a Ki value of (2.33 0.45) x
10eh®0 shedmellsed€iorgl UR:-of Sregudp tpipé | Hlean@sT2099m-pept ide
calculated as follows: peptide 3: Ki = (6.50 1.84) x
1010649 sMowsahthiidiher Witiof &B6[AR/ M) hdfeTddIMp-labeled
peptide 6: Ki = (2.83 1.07) x 10e-1 M peptide 8: Ki
= (2ukpcyren]) Ae A0S Wt anit pegt i afes©: capfirpadoghat the
O 69) x 10e-10 M In the peptide 16, in which a forng
5?&&3&&&%&5 St USRS By T et MAyroperipe in the
pep ide . n which a fornyl oup was substjtuted
B b AL A i R e DA SR8 G5V | 7 it £

fornyl group was substltuted by a nethyl group, the
Ki val ues

Example 11

15 Assay of inhibitory activity of peptide 3, peptide 4,

peptide 6, peptide 8, 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-HCl, pH 7.4, 10% glycerol, 1% BSA,
BioSignal Packard Inc., Amersham Biosciences) and [°H]-
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 107* M to 107%*



94 were (3.74 3.53) x 10e- 6 M (4.24 3.60) x 10e-7
Mand (3.83 1.12) x 10e -5 M respectively. As a
result, the peptide of the present invention was
proved to have affinity for the receptor FPR and be
useful for the 5 diagnosis of inflammtion nediated by
the | eukocyte which expressé&s the receptor FPR Table

Inh|b|tory concentratl 50 C5 and |nh|b|t|on
coﬁ%t AnCEHER LI THEMARH fh 03n ‘(Fﬁ’I&EF (rd?a% nM anelat b/ well)
deV|at|

FM"BEs. Jlso%i%grld‘(f? 3%‘?)3‘21%1)930@%0“130‘1“ [*H] ~FMLP
PepLide3¢l 9 ~FMLP with the
Egpt: g‘% G368 %8‘?‘% b&%? ngjﬁo

CenLAsals 845 30 %eepé#fz%%%lo@p) RBoid /e fileer.
PRS0 SRS feoso e o
Peptirded§ (20 %96(@1 el 43P %a@@fvﬁty of [3H]-FMLP

Pepti del7(1. 03 88)x Oe-6(4. 243. 60) x10e-7
Pe@bh@dl&ﬁQhZQ%e7lkm£@ﬂxﬁL%k#ﬂoe}5«i@ﬁﬁgﬂﬁkééﬁon of each

Confirmation of imaging for inhibition of Tc-9

peptpdéde antibiindingg 50i%t b ilreukee WiecH N ] V-Q“MUP r(qimb)‘- was
10 infectious disease nodel (1) Method Staphyl ococcus
audetsrminabl &vcosing &h@ubnamyilcmmssnﬁﬂnﬁuthXIﬁit ver
ph S|olog|cal saline 1 m. The suspen5|on 100 pl was

10 n%e@t éd (CAEr arbscaltarlyy Systersh& .15 )r,ghiumdidr ofn New
Zeal and White (NZW strain rabbits, body wei ght about

2 kBhiBifapreFapsitagtod Kidumes diedegmingsidiramybt tealue

exh|b| appar e i nfl anmati on were
of géPQF fg nhe tests were repeated 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 ICsg
values and Ki values are shown in Table 19. The
control FMLP was calculated tc 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 10e7!® 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



anesthetized with pentobarbital. Tc-99m peptide 6
obtai ned in Exanple 2, adm nistration radioactivity of
about 74 MBg, was admi nistered to the auricular vein.
5 After 5 mnutes, 1 hour, 2 hours, 3 hours, 4 hours
and 5 hours, images were recorded by using a gama
caner a. A FMLP sol uti on was 3¥repared by di ssol vi ng

FMLP 1 C S espondi ng .t o about 10, 000
1 B +sf F2E i Hs o i obng 10e7

0 1 0 5% I I
QZI’. SR %&?I‘é S eant RFBEr2C B lgr odp AWieGHIE, the
#ﬁé fcgreggnflrn%ng i nhi bition b% _EL
utlon At AV SEered Yoot RECRGH EGI BRVe
q .
v ggf%ng-"gsﬂt%zr SR EE AR for the
sadmiRiggiaridng & Mﬂ%ldﬁ?&@ﬁdﬁ’%@d ﬁ@& d§§’ Elk?ey; féhg&:?te

gamma canera after 5 m nutes,

howihs ch? ei@ies sad thd oM Sep t(&) ﬂﬁﬁults Representative

figures of the obtained 20 results are shown in Fig.
29 and Fig. 30. Regions of interest are set on the

| mages, @@%l&atllgos 1M GOU:S, Idbnddif £ 201 1 9

I nt erest o

M and

9/)ag Q d K6 Gl
[inflammation] /[ normal nuscle] (ratlos of 25 [AJ/[hd)
deferm ned fromfthe aboved.agimps are shown Tn Tabl @)

b e P e p(5 g P o 2 Agh *10e-10

regi eptfitcey 2 hour{s‘L fosorn 14 adndarsst riat i @n 3ws. 18447 x10e-9
Wi X -1 =

T R T T e SeL| ak8 e2 BEbp gy Sk10-10
fromPaﬂﬁidﬁﬂﬁrnsttét86m2.$ae rabeolOf [AJ2[8B2al8B) x10e-10
Increasad dd am 12. 718 & A AN e TWUrS 18 ZL39 51y x10e-9

Peptide 9 (3.10%£1.69) x10e-10 (1.28£0.69) x10e-10

Peptide 12 (7.4045.03) x10e-11 (3.05+2.07) x10e-11

Peptide 16 (9.08+8.58) x10e-6 (3.74£3.53) x10e=6

Peptide 17 (1.03x0.88) x10e-6 (4.241£3.60) x1Ce-7

Peptide 18 (9.2942.71) x10e-5 {3.83%x1.12) x1Q0e-=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
Staphvlococcus aureus, viable counts about
10°%, was suspended in physiological saline 1 mi. 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




5 5.39 after 5 hours fromthe adm nistration. Contrary
to that, in Tc-99m peptide 6 with inhibition of FM.P
the ratio of [A]/[M after 2 hours fromthe

adm ni stration was 3.93 0.60, which was | ower as
conpared with the case wi thout inhibition of FM.P, and
10 the ratio of [Al/[M afte®> hours fromthe

dm ni strat.i [ dto 9.05 3.10Q. However,
Ac AT at i TP L &° (74 o T ARmE PBRTFBY) GR EdeBRekdon pegin

ST SR (b0 05 03794 B ki x %mgé?ﬂégegtﬁggr $
thation 160 3 F dPrePe8 it
Ut The pept aeilE A ne ol RE S RRYRhT PR GaE Iy of

DY sl 0 (UIEL e 2 dfd PLEBLLENCLOOLNARY BLAGGe

wWth the receptor FPR existing In

sAcqudaty ofy it fepti desof | 29 fbherpr esent i-gvent .hgﬁrs and

was thought to i ndi cate onset o I nflanmation wt

| ek @eyires i Nfrdddatdcdie rladdeded. b CﬁHﬂHb?E'?QmﬁB camera.
Tc-99m peptide 6 in inflanmmtion (% D/ Kpi xel') on

r abBbirMIienfsedtitaus disseaseepoded Wt 8i05c ML AQUEMEMP mg,
inhibition (n=3, nean standard devi ation) El apse of

t i miigfht erasadmimiestoaatdiony Saniabduhr 20 ho88 bimdshe$5the
hrs Wthout FMLP 1.74 1.59 1.77 2.01 2.32 2.62

i nRiISEilMageol ZRE 13RO 2BR IR0 660 SchaV técEMEr 2001 nmol/kg,

10 in 5% DMSO/physiclogical 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 toc 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

25

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
[A]1/[M]} determined from the above ratios are shown in
Table 21. As a result, in Tc-99m-peptide 6 without
inhibition of FMLP, accumulation to the inflammation

region after 2 hours from the administration was 1.77 #+




w

10

15

20

0.75 0.41 0.31 0.30 0.30
I nhi bi tion0.430.180. 100. 060. 030. 04 97 Table 21. Ratio

of inflamration/ nuscle of Tc-99m peptide 6 on rabbit
i nfecti ous di sease nodel with or without FM.P
inhibition (n=3, nmean standard devi ati on) El apse of
time after administration 5 ®n.1 hr2 hrs3 hrs4 hrs5
hrs. Wt hout K6 2.256.1812. 7814. 5317.8721. 395 FM.P

0. 62 056 VAP 07 467w i hnfbrRdlerd\ieRiation) (n=3) and
FM.P1. 812. 6 3 936. 428. 5
i nHT4S 243%5 6*0108 o%f(z) Bb3/ Kl xaluafFpy) 5 hours from

| bi I, rd h
s 'tytcﬁqaor 'B?tifﬁ%ﬁaﬁ? L oSEnLal PLET: iépf.c
tr
Lﬁnla%yr%gss T b o B s 5tef 2 HaEPPEY 2030 2

ang Gan g o %b%! ﬁdfswgm {ﬁed'aomﬁvstﬁﬂf%nw Bontrary
paranagnetlc arnmaceuti ca
CORtAILRI EE?Tdiﬂyﬁiﬁéﬁ%¥ﬁéng“hf§hafn@£$i¥fon FMLP,
|ngred|en? useful for SPECT i nage di aghosi s, %ET

| mge di:adROYS [@NY MY aftERI HAMDSE Som CARe bE
provided, and the image diagnosis can be perforned by

| maglinig ia tSiatte of thas \3.0W U Jaukoayien iwds | LEwét0as
acconpani ed by an immne reaction in an individual.
compared with the case without inhibition of FMLP, and
the ratio of [A]/[M] after 5 hours from the
administration increased to 9.05 #+ 3.10. Howevef,
accunmulation 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
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

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 +(.29 +0.56 +0.55
With FMLP 2.01 0.75 0.41 0.31 D.30 0.30
inhibition +0.43 +0.18 +0.10 +0.06 +0.03 +0.04




98 CLAIMS A conpound binding to | eukocytes

represented by the fornmula (1): Z-Y-Leu-Phe-(X)n-Lys
(NH2)me(-R-(T)1-U (1) (wherein, in the fornula (1),

Z represents a protecting group for an am no group; Y
represents Met or Nle; in (X)n, X represents a spacer

consi sting of one or nore of 9Ami no acids and/ or

synt heti c organi c conpounds, and n represents 1 or O;

in (NH2)m NH2 represents an am de group as a

protecting group for a carboxyl group in the a

p03|t|on of Lys and mrepresents 1 or 0; in E (-R- .

(T) 118P1er2lepn Raddt ©fsgmigrammat ipminwscle af Bc-99m-peptide
- ami o énn’?@ubhltnflm@%C?—EPHﬁaﬁlﬁﬁaﬁ@l gedgdnyith or without FMLP

represents a sp cer COﬂSISt

am no aci ds and/ dr gy MHEt it agréﬁlﬁ’é c‘g%bﬁﬁﬂgn

sl And J represents—a—arou |r\|n can

1 n
rer\l COCIIL O L UI U, arTa rCPTCoTTTtTo Vlllll T oot

bell abel ed with a netal Ela%et l# £t R ¥R S o2 A sSed td oX

and T may be the5§@ﬂp or lthfergnhrgronbeggg OthE}s 5 hrs

2. III% cRopouTY brrting—to—teukoecytes "CCGi’ et-Ag—to
cldlrn]fﬁ.M er eil n 2J 2i5n thes figr myl a2(13 i|s1a.gBoyp17.87 | 21.395
00”5h§ﬁi6¥118ﬁ a peptede ¢ép9%sentédlby -&ysgAl-A25(ﬁ$ .32

anf—AZ—are eaciram anm o acrd—except—for—Cys—ant—Pro)

whil clF*&&nFWeE | abel-dd wit lE-®2netal3-93. Theb Gnpourt 58 9.05
bi ndt MG S iPRukodft €3 acelr P ng *Pebel ai M103 wherkdi AO U] 3.10

inthe formula (1) is a group selected fromthe group
consi sting of nitrogen 99 containing cyclic conpounds
with 8 to 20 carbon atons, nitrogen-containing cyclic
carlBGAGrd s if tYwith 8 to 20 carbon atons,

|
derivatives qQf nitrogen- cantaining cyclic carboxyllc
aci d conpoun 4#%% R DOt BRESBRhYCR

al%@ﬁ%y% S, % (ﬁqgﬁﬁﬂég% 1nd££b 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 radiocactive 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.



4 to 10 carbon atons, which can be labeled with a
nmetal. 4. The conpound bi nding to | eukocytes accordi ng
to claiml1l or 2, wherein said conpound represented by
the formula (1) is one selected fromthe group

consi sting of: fornyl-NIe-LeuéPhe-NIe-Tyr-Lys

(NH2) -E-(-Ser-Cys-@y Asn)
ﬂsl&lgll—ﬂ)-e-(-Ser-Q/s-Asp-

formyl - Nl e- Leu- Phe- N e- Tyr c
Asp) ;

rormyl- N e-Led-Pnes N &1 Hindysi B 18:ko e Y 38 sentea
Asp) ; Y

fornyl AN e- -Phe-N e- Tyr-Lys(NH2) - e- (- Ser-D- Ar g-
Asp}?‘p/q}—’s}llgAgpr!.%g"lpj)é41 g‘lyr'nyl -Nl e- Leu- Phe- N e- Tyr-Lys (NH2)

-E- (-Ser-1, 4, 8, 11- _
tetraazacycl ot etradecane-1, 4, 8, 11-tetraaceti c acid);

f ?_@A@mgaﬂﬁé@- BO&=kyS(NHZ) ;6 (e PRy - Asn-D- (- &
fornyl -N e- i_eu- Phe- Nl e- Tyr - Lys(NH2) - e- (- Ser - D- Ar g-

di et hyl enetri am ne pentaacetic acid);

f or(minleridier, Laur Rirer NMoa-miyra LMS)(,NFQZ)I%J_(e&ﬁtQ, 4, 8rdtecting

tetraazacycl ot et radecane-butyric aci

f ogmplupNifex e Riven erbrp LS (Ni)esa{cSaeD- ArgnAsp in

4 100 1,4,8,11-tetraazacycl otetradecane-butyric

aci(dyn, Xorepkebbetkea- PhachirecPysilyd ngNidd) ores or more of

(- Ser-D- Ser - Asn- _ .

1, AMNP1 ACeCBaaPAPE Sathaddcare-danis i comed@yds, and n

acetyl - Nl e-Ley-Phe-N e-Tyr-Lys (NH) -E- _

(- &8 r9§ﬁp§§A§p9rC§s-A§piA§b¥$r NH, ‘represents an amide

car bau -Nl e- Leu-tPhg-.NI e- Tyr - Lyfs (NH23 (8 o1 ,

(_ggp_ ﬂFggAgﬁp ey }Rgpg ﬁﬁ a carboxyl group in the

mehg--kr.-e-P -N e-Tyr-Lys (NH2) -c- L. o

(-ée¥-5§ ggbAgg_E§s, SndVh ke prgsen s T or 0; in & (-R
{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/ocr
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 aminc acid except for Cys and Pro)
which can be labeled with a metal.
3. The compound binding to leukocytes according

to claim 1, wherein U in the formula (1) is a group

selected from the group consisting cof nitrogen-



Cys-Asp-Asp). 5. A nedicinal conposition containing
said conpound binding to | eukocytes according to any
one of claims 1 to 4 in |abeled state with a

radi oactive netal or a paramagnetic netal as the
active ingredient. 6. The nedicinal conposition
according to claim 5, wherei%? said radi oactive netal

is Tc-99m.In-111 or Ga-67. 7. The di ci_nal

oSN A T b BB e PBPRRARA W8T huAoF8i ROs&Rgbon atoms,
co sition is used.in SP i m diagnosi.s, for

i Mgl Y ST TR ot +@%r%%Efgguﬁag§?§¥ilEnFFﬁprﬁﬁﬁgﬁunds
ac ' i reaction,in.an, .individual. 8.
THeATAN B Do | TIMOS, T SAShL DR BRE L YRR, bier Bt roden-

wh i, sad doradi ti [ - -68...9.
et h spb T At Lypapy AL 9 O 84008081 0 <o
whereidy i Lumesidd 0511}_&?1@&&%@ EEEbbggQEc acids with
di agnosis for imaging a site of vigorous ukocytes

| nfd Iy atg o AssonDRshed byi Mg beachbenelNyaln a

individual. 1V 101 10. The nedici nal conposition

acee@tdilng to claim 5, wherein said paramagnetic net al

is Gd, Fe, M or Cu. 11. The nedicinal conposition

acdor di ng t o Haicomginderredingai o Toaposyteédnat8ording

used in MR inage diagnosis for inaging a site of

vi gor el ek goytdes whardin regidncamponpaniedrbyented by

I mune reaction in an individual. 12. The medi ci na

coipSsitEirdntldc cdrdilfy e digrts! Iwem efve sareup

radi oactive netal is Y-90, Sn-117m Sm 153, Re-186 or

Regfgg}sfépngg'nedicinaI conposi tion according to

Cl%thyl—Nle—Leu—Phe—Nle—Tyr—Lys(NHZ)—E—(-Ser*Cys—Gly—
Asn) ;
formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;) —-e— (-Ser-Cys-Asp-
Asp);
formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NHz} -e- (-Ser-Cys-Gly-
Asp);
formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;) -¢- (-Ser-D-Arg-
Asp~Cys—-Asp-Asp) ;
formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;)~-e-(-Ser-1,4,8,11-
tetraazacyclotetradecane-1,4,8,11l-tetraacetic acid);
formyl-Nle-Leu-Phe-Lys (NH;) -~ {-Ser-D-Ser-Asn-D-Arg-~Cys-—
Asp-Asp) ;
formyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;) -¢~ (-Ser-D-Arg-
diethylenetriamine pentaacetic acid):
formyl-Nle-Leu-Phe-Nle~-Tyr-Lys (NH;}-g-{-Ser-1,4,8,11-

tetraazacyclotetradecane-butyric acid);

formyl~Nle—Leu—Phe—Nle—Tyr—Lys(NHg)—e—(—Ser“D—Arg—Asp—



12, wherein said conposition is used for the
r adi ot her apy.

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 (NH;) —¢—- (-Ser-D-Arg-Asp-
Cys—-Asp-Asp) ;
carbamyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;) —e- (-Ser-D-Arg-Asp-
Cys—-Asp-Asp); and
methyl-Nle-Leu-Phe-Nle-Tyr-Lys (NH;) -¢-{-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-9%m, In-111 or
Ga-67.

7. The medicinal compcsition 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.

g. The medicinal composition according to claim
5, wherein sald radicactive metal is Cu-64 or Ga-68.

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.



101
10. The medicinal composition accerding 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 radiocactive metal is Y¥-90, Sn-117m, Sm-
153, Re-186 or Re-188.
13. The medicinal composition according to claim
12, wherein said composition is used for the

radiotherapy.




