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Abstract To prepare
1 2。／131 T一卢一CIT(2卢．carboIllnhoxy一3口一(4一iodophenyllt r【’I)a¨(-

as an iIIlagi“g 89ent士0r dollamine“aIlsponer(DAT)，tIlc I曲elillg IIlctho(¨mlIj f111)_

utylstannyl prccursor with perac眦if acid ll。Ls bceIl Ioportcd iIl tllis anidc Tlle r^(il”

chermcaI p11dty(RCPl Df the labeled c0111{)t)uIld wⅫ()ver 95％(1etcrllliJlI【l by HPLC

and TLC Thc stabilitv，partition cocmcicn如were also detenllilled Thc pharI¨ac()

logIcaI studic8 of tlle ima露ng agcm wcfc permrIIled 111 mts，Ⅲlcc．I abbIts aIld 1ltJI—

maI nluIlkey． The Iigand showcd prcfer^ble uptakt、111 braill(1 9呀矗D／orgaIl lll rats

alld 4 5％ID／orgaIl in r血ce at 5 111111) T1l【，ratlus“striatum／‘‘erebclllllll hipIⅢc^Ill—

Dus／ccrcbelluHl and cortex／cerehPUllIll wL·rf、28 9．3 97 aIld 4 75；lt 6 h in rats．^Il(1

8 52 2 99 atld 3．06 at 6 h in micP，rcsp‘、ctlvdy nlIIlonkey brain inl89l“g f】∽r c“t)^

of st“atum／froIltal corcex fST／FC)and sLria cIlIIl，u“1 p主tHl cortex(ST／【)c)wP rI。5 14

aIld 5．97 at 4 h．resDectivelv A1I of abovc s}luwrd tllc high a碰ni‘y of tllP ligaIl(1 ft J

DAT The coInpound was primanly mrtabullzcd i11 11ver bec culse the hopitt Lf¨1)Iakf、

was IImch hi曲er than ot}lPr orgalls(75 4％ID／orgaIl砒18 h) T11e 11aIf—llf【、uf l，lf川《1

eliIIlinatioIl was 5 min．The dosc rcccivc(1 I)y IIlice was 25㈣tiInes as lligll aH沌af 1I-

ceived bv human in the test of u1、小、c toxkl畸．whlch evahlated恤e safety of tht、^Etml

A11 the results suggest that∥一cTT can bc uscd cw c1 I)otcIltial DAT im89l“g agellt
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1 INTRoDUCTIoN

Parkins。n’s diseases are frequently observed in old people．The postmorteIIl stLLdles

。f the patients demonstrated the degeneration of d。parIlinergic
neurons in the substantia

nigra，whjch leads to a reduction
of neuronal Pr。jections t。the striatum and c。n5。。

quently a signi矗caⅡt reduction of the dop砌ne transporters(DAT)which was presy。
naptic“y located in striatum．【1]In tlle patients with Alzhei工nerls diseases，tlle shIlila】
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口henomenon can also be observed⋯Thus，the decrease of tlle DAT may血dicate the

path01。gical c王langes of the dop剃ne neurons，and posjtron ernjssion tomogr8phy(PET)
jm89jng and sin91e photon ernissi。n conlputed tom。graphy(sPEcT)jm89ing using trac一

盯s of DAT can be vduable tools for early stage diagnosis of the diseases memioned

above 2卢一carbomethoxy·3卢一(4一iodophenyl)troPane(口一cIT)b。und wlth high a廿inlty to

DAT，therefore，is a marker of the neurons that degeIlerate in Parkinson’s disease and

shows pro血se as a cU血c a1 useful agent to dlagn。se and eValuate panents wlth idi。pathic
Parkinson’s disease【2～4]启一CIT can be labeled with 123I for SPECT[2，3]and 11C for PET。5j

in ciinic“app|cati彻The Purpose of tAis artjcje was to evajuate曲e曲afmacoiogica』
character of 01lr se*made口．CIT[6 J 1abeled with 125／131I tkou曲the animal studies

2 MATERIALS AND METHoDS

2．1 Instruments

Varian SY 5000 HPLC(USA)，PACKARD COBRA automatic gal砌a c。untc。
(uSA)，Bio—Rad GS一250 Molecular Im39er(USA)，AO America Optical Hislo stat c。yo—

stat工Ilicrotome(usA)，Picker AxIs DHTc sPEcT(usA)

2．2 Reagent8

The t“butylsta皿yl precursor ofp—CIT was synthesized by oⅢ‘group I。1 Nal311 was

purchased矗om China Institute of Atormc Energy，and Nal251 was the product from

DuPont NEN．

2．3 Anirnal8

Rats(sprague—Dawley)and I|lice(NIH)
ment缸A血mals of our laboratory Rabbit8

Experimental Animals of SuzhotL UniVersity

2．4 Preparation of 125／1J1I-卢-cIT

wer。provided by the Center of Expen—

fNew Zealandl were from the Center。f

_工b the ethanol solution of口一CIT precursor(20 pg／20pL)，loo pL an皿onilllll acetate

bu饪曲(pH4 o，o．1 mol，L)，a su毋cient quantity of Na“I and loopL freshly prepared 3．2％

Deracetic acid solution were added After bejng shaken uP，the rnixture was a上Jowed

to stand for 15～30 min Then the reaction was ceased by 100pL aqueous solutioIl。I

Na2S205(0．3 g／mL)，and 0．7mL saturated NaHC03 solution was added to adjust the

口H of the solution to 5～7 IIl the puri矗cation，the labeled compound was extTacted

矗om aqueous reaction medium with ethyl acetate(1 rr正×2)and passed through a smaⅡ

column of N82S04，then the solvent was Temoved under Ilitrogen丑ow，and the res】due
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was dissolved i【1 water

2-5：Determination of labeIillg yield and radiochemical purity(RcP)

The labeling yieId and R(：P were de L。r』niIled bv HPLC and TLC

HPLc：C18 reVerse phase c。lulTul(150×4nun)wlth Me01TjH20jEt3N(了O。1 0 0 J
as mob丑e phase and at a a。w rate of 1 0InL／mj】l

TLC：Sihc8 gel sheets eluted witll EtOH／CIICl。+NH4()H(1jojo 2)

2．6 Determination of part“ioIl coemcient

The 1abe王ed comp。LI“d(10pLjⅣas added t。che two—pllase svstem of 3 o 111L n
octanol and 3 omL O 1n1D1／I—phosphaie bufrer(PB) Tw。kinds。f PB(pH了4；lnd口H

7．0)were appued respectiVely Aft盯the叫xture w嬲v。nexe(1 for o‘l rmn aJld cPn．

t—fⅡged fof乳“n at 4，000咖T出n，l 0mL n一()ctanoj a11d l 0 n1I。I】n were t啦en叭1t什oIll
each pH and counted for the ramoactivity respectivelv．T11朗l t}le l 0 InI。Il。。cLmlu【was

transferred to another tube c。11tajniIlg 3 0 n1L PB and 2 O nlI．I卜octan。l，aIld fh。proce

dure above was repeated rof 5#jmes Th。par“tl㈨∞e塌c坩nt c加b。cakujated；¨“le

ratio of the cpm／mL in or馨anic phase to that iI】PB

2．7 Determination of stabil“y

Thelabeled compound(1nMBq／nd．ior 131I一疗一cIT、l 85 MBq／InL for
1
2二l，d(、IT

was aⅡowed to stalld at 4—8。C，and the R(1P was detcrn面ned wnh HPL(?cvery dav

2．8 Biodistribution in rats and tIle illhibition of 0一CIT

seven groups。f rats(180～220 g)，fouT per gI洲1)，were injefted¨‘I。p一(：n1(o 2nlI。

3．7MBq)each via the tajl vel Tls，and were sacrmced hy cervical dislocatloll at(1iH毫rPnt

“me intervaIs post血{ection The organs of Interest were renloved．weighed and couI】tc[1

for the radioactivity、and then by compiuitlg the salnple c叭Int s with t11e foLlIlt s uj f}lP

出1uted imtia】injected dose，we calclllated th8 perccllt of hljected duse(％ID)per冀Tam

and per organ．F幻Tegional distribution in brain，sampks froIn difFerent brajn l egloIls

(cortex’cxl，striat眦[sTj，hlppocarnpus lHP：aIld cerebcllum fcBl)were s叩cLrated
weighed and counted，舭ld the％11)pcr granl was()btalned as described abnve Another

four rats were injected intravenou sly unlabeled p cIT(5mg，k8)5 rnjnutes pri。r t(1 the

in{ection ofl31I一口，CIT and sacr讯ced 2hr later，theIt t11e slnlilar braln regional distribIltlu】】

as above was deternⅡned to evalllate the jn vIvo c。mpetitive binding of unlabeIed。i—CIT

2．9 Biodistriblltion in nlic8

Fjve groups ofmjce(18—209)，矗ve Per group，an(1131I一芦一cIT(o 2】nL，1 85MBq)weTP

injected into the tail vein。f eaclL The Tnjce were sacrl爪ed at di舔rent time lttterVaJs

postinjection，with the organs ofinterest removed，weighed and couIlted f。r ra(tioactjVl‘y
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to calculate the％ID／即m

2．10 Kinetics of blood·drug clearance in rabbits

trasuurter一 250

Follr rabbits were injected 131T一卢一cIT(o 4mL，37MBq)each vla the e盯-edge Veill

Then a series“blood samples(20pL)were obtained土rom the other ear at difE色Tent time

interval5 postinjection，and were counted for ra(1ioactiVity，expressed as percent of thc

injected radioactiVity perⅡdlliliteT ofbl00d Then a blood tjme—radioactiVity curVe was

plotted

2．11 In Vitro autoradiography in rat brains

Two nomal Tats，each was injected intravenously坩。I一卢一CIT(0．2ⅡlL，7 MBq)，and
wa5 sacri矗ced under a丑esthesia(diethyl ether)by cerVical dislocation 2 hr hter． The

whole brai】1s were rapidly removed，placed in OCT embeddlng medium，and fr。zen at

一15。c．After reacMng eqlliubrium at that temperatllre，cut the coronal sections(20 pm)

consecutiVely with a cryostat皿crotome Then the secti。ns were mounted on gelatin—
coated rnjcroscope sbdes，and alr—dried at room temperature．The sUdes cont缸nlng the

bra血sections were exposed to GS一250 Phosphor Im89illg Screen—BI for 2 h a11d lmaged

in Gs-250 moleclllar hager，and the OD(。ptical deIlsities)ratios of striatunl／parletm
cortex(ST／PC)were ca】culated．

2．12 Imaging in monkey

Prior to imaging，the Thesus m。nkey(10 kg)was a11esthetized wi恤o．1 g ketaI血n8

a工ld 5mg diazeparn(admiIlistered intraⅡmscularly)，and then additional o 05 g keta衄ne

w∞譬iven every 0．5 h KCl04 100 m置was poured into the stomach for bLocking th

choroid pluxus and thyroid，and 60 min later，148 MBq¨1I一卢一CIT was iHjected into the

elb。w vein of the monkey At 90nlin a nd 240 Tnjn postiI巧ecti。n，braln SPECT ima百ng

was perfo丌ned and the Tatios of sT／Fc and ST／Oc(occipit“cortex)were cakulated

2．13 Undue toxicity test

Accordjng to the regmations of Pharmac。p。eia of c上Lina(1995)，the undue toxicity

was deterInined by observing the death and suTviVaI of矗Ve rnjce(18—20 g)wlthin a perlod

0f time after receivillg an叫ection of(o．2 m工，lopg)umabeled卢一cIT．

3 RESUI用S AND DISCUSSIoNS

3．1 LabeHng yield and radiochemical purity

The HPLC retention tjIne 0f(tIL)125／131I一口一cIT and 125／131I—were 4 6 rnjn and

1．4mirL，respectively． The TLC Rf values。f both were 0 8～0 9 and 0．o～o．1，respec

tively．The￡R and咒f value of unlabeled卢一CIT were the same as the labeled corrlpound

RCP of
1
25／131I，p．CIT wa8 greater than 95％，a皿d LabeⅡng yield was gTeater than 90％
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The standing time in the proce8s of labeIing疗-CIT wit王l peracetic acld was concerned

with the vohIme of NaI’soluCion added，the larger the voiumc，the ionger the Ci【ne

3．2 Stability

The radiocher【dcalpun‘y ofl31I．卢一eITjn aque。us s01u￡ionwas greaterthaIi 90％】af

ter stan(iing at 4～8。C for nlree days，and that of
1
25I，p，CIT was over 90％arter staIldjng

at 4～80Cfor 30 days

3．3 Part“ion coe斑cient

The partition coe塌“ents were 8．IO and 2I O乩pH7．O a工1d pIf7 4，respeniveIy 1he

drug was proved to be more hp。p虹Jic at pH7 4，whjcjl comributes to enterlllg iIltjo t11e

brain

3．4 Biodistribution in rats and nlice

As is shown in Table l，the uptake and retentlon of 1011一盆一CIT‘m rats was satlsfying

in brain．The％ID／g was l 9，L4缸ld l 3 at 5ndn，l h{uld 2h postinjection，respectiveiH
and st“atmn uptake was Mgh witkn 2～6 h In hmg，the uptake was high in the beglnning

but the cIearance was aIso rapid The radioactiVity was constantIy accumuj“ed jn fiver，

to 75．4％ID／organ at 18h postinjection，which sug卵sts that the major ra(1ioactivity w弧

excreted by the hepatobiⅡaTy system

7rhble L Biu(iistributioIl of 131I一肛CIT LlL HL拈 ％：ID／orgaIL(“'二=4

The resuIt of region出brain distrlbution佃rats is shown ln Flg、1 The ratio of

st“atum and cerebeua(sT／cB)reached pe北(28 9)at 6 ll(F唔2) In compaⅢon with

the distribution in rats，the fesult of(1istribution in蛐ce can be seen hl Fig 3，which shows

the hjghest uptake血st“atum(32．7士2．90％1D／g)at 4 h The ratio of sT／CB was 9 82

at 4h姐d 8 52 at 6h(Fig．4)，and the uptake in wllole brain was 4 90士o 55％ID／orgml at

l h门hbIe 2)The liver uptake in埘ce was 26．8 at 2 h，wMch was apparently lower than

jn rats The difrerence may be explained by the absence of ganbladder in r“s，whicil

resulted i11 the concentration of radioa“ivity in liver
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The ratio of ST／CB in rats which werc pretreated with口一CIT was apparentIy lower

than the Tatio of those were not，and s。was the rat io of F(：／CB，which Jndjcate t he

儿Lhjbition of口一CIT to st“atum and frontal cortex But the difFerence in hjpp。canlpllj

wasn’t distinct(Fig 5) The phenomeIlon may resu】t fI。m three facts：the high content of

”j三
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5_hydroxytryptamin transporter(5一HTT)in FC，the 11igh a踊ni‘y ofp—cIT to 5一HTT、a11d
如e M曲dose 0f the卢一CIT app】jed We have repeafed tk disⅢbutjon exp臼iments in fats
seVeral tirr崦s，and obtained the data with good recurrence The din色rence between。ur

resIllts(in rats)姐d the reslllts rep。rted in other uterature【7”。j may be explained by the
di行erent ammals and difkem speci矗c Tadioactivity。f the hacer ap叫ed jn experiments

3．5 Kinetics of blood cIearance

The blood t硫e—actiVity curVe js shown jn Fig 6，in which the haj￡五伯。f bl。od
eliInina￡ion of radioactivity was about 5 rnin The resuIt shows that the blood clear址lce

of 131I一卢一CIT was r印过and the ascent of the radioactjvity during 15—30 ndn Inav be

coⅡcerIled with the metaboⅡsm of 131I-d—CIT in bodv

100 r

8D

4 0

20

ST佗B FC，cB HP，cB

Fig．5 Thc compafi∞ll of the ratios of

ST／cB，Fc／CB and HP／cB in controI and

声一CIT preheated rats
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F电．6 The bJo删“Ⅲe—radj。ac￡i“￡y川rⅥ。{)f

131l—B．CIT iIl rahb北s

3．6 In vitro autoradiograplly in rat brain8

As can be seen in Fig 7，the radioactiVity of striatum was 8pparently higher than

that of cortex in norm缸rats． The rati。s of sT／Pc(pariet出cortex)m b。th 1eft and

right side were 51．

3．7 IH埭ging in Trlonl【ey

Fi臣．8 is the 131I—p—CIT SPECT image of monkey brain，in which shows the uptake

and retention i工l striatu蚰，and also indicates the concentIation of nAT ln striatum

Althou譬h the uptake of the fr。nt al cortex was qujte hi曲at 90 rnjn，but the clearance

was rapjd as we吐，for its uptake approached the level。f occipit“cortex(Oc)at 240 Imn

The ra土ios of ST／FC and ST／OC were 5．L4 aIld 5．97 at 240IIlin，respectiveIH whidl
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3．8 Test of undue toxicity

After being injected with the regular dose on human(if assu工r血lg a weight of耳okg)，

and raised re9111arly for 48 h，none of the I伍ce died，and no abnormahty was obserVed in

aⅡcentral 0rgans after dissection．The dos8 per kilograrn ad工11injstered to the Injce was

2500 tinles greater than that received by human

4 CoNCLUSl0N

It is a simpk and co咀Venient method to obtaln”I一口一CIT usiIlg peracetjc acld、with

high labeung yield and radi。chetnical pur峨and stability in Vitro _日一CIT di8plavs旺一
ceUent uptake and retenti吼h striatum compaTing to other r。gions of bTain in animals，

which pT0ves it to be a prornislng tracer for chica工iHlaging of DAT with s小‘y and

validity
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