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Action of ZDYl01 on passive avoidance test and braill

M—receptor density after intracranial co—illjection of A，

pIus ibotenic acid
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Abstract The aim of this stlldy was to cs babllsh aⅢodel by siIl—e i1如r【-tl()11‘)i

A∥】一40+IA into rat hrain basal ganglion aJ1d examil卅Lhe e矗tct of ZDYl01，aIl^c“v．、

coIrlponent of a Yin tonic from Chinese tra ditional¨1cdlcillal hPl b．The rPsults s11(JwL·(1

that t11e amnestic e矗色ct of co—injertioIl of Ap alld IA lastod for aL lcast 2 montll‘ At

8ame time，七lle total M—rec8ptor density iIl rrlodeI bI ain was slgIl讯cantly Iower Lhall

blank control，indicating t11c cha“gc诂pro±011Ild eII叭Igh for lo“g∽rIIl patll()l091c“

乱udieR or dT“g sPrceninE．I{．caIl be cleaTIy eeen{l、|、t the decrr竭ed hYaill M．rec哪mY

densi‘y caused by A卢w船signmcaIltly lIlcreascfI by zDYlul Such an clevatlon rf№(f

was sjgni矗cantly correlakdⅣith dose of ZDYl01 wncfl t2Ie(iosc was exazllillcd 1工l

a certain reasonable ran叠e， It can札so be ckar【v secn thaL 8uch an(·levatiml c“

M·cholinergic receptor density was signi矗cdntIy correl札cd with thc iIllprovrnlcIlt o±

memory which indlcated th砒tlle incremc of M—choli工lergic rcfcpt("dellsltv was。11‘

important tactor in improviI堆che n㈣ILory of sllcll animal mudd
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1 INTRoDUCTIoN

Anjmal modeIs are very i工11ponant for the study of both pathological meclLmlisnl

of A1zheimerls disease(AD)and screening of dr“gs fbr this disease． Many dlfferent

models have been tried but none has been Proved satisfactory At present．1n addjtlon

to naturally aged rats or rnjce，two aIlimal m。dels have attracted our attention One is

mouse tran59enjc with fammal AD—associated nlutant genes of amyl。id precursor pr。telll，

the pathokgical ch姐ges of which haVe been reported to be most close to farnjnaJ AD．TIle

other js based on the intracranial i11jection of the toxic substamce fbund jn senilc plagues

of AD patients，the beta—amyIoid(A卢)．However，path0109ical c王langes fouowmg simple

injection of A卢is usuaⅡy transient，hence n。t suitable f0T 10ng·term drug screenbg Tn

1998，two papeTs in工iteratⅢe reported that some mod诟catlon of the inJect“matenai
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co山d success舢y prolong the path0109lcal cha“ges One was the 1lse。f 399regated Ap

the other was the use of a nuxtILre containing A卢and iboteIⅡc acid(IA，a11 exI“ns】c

neuro·excltat07y a血no acid)【2】In thls w。rk，we estabⅡshed a 1110del by singIe lnJeftl011

ofA卢1—4u+lAinto rat brain basal gan91ion and exaHuIledthc e行ect ofzDYlOl，a11 ac“ve

componem of a Yin tonic fTam Chinese tradmonahlledicin出heTb．

2 MATERIALS AND METHoDS

2．1 Production of animal models

The method of Morjmoto e￡of2 was foUowed with somc modmcation“mila【盯al

instead of bilateral) 60 SD Rats were au obtajned from SIPPR—BK Co．hl Shanghai

They were aⅡ3 months old，and were rand。ndy divided into 5 sroups(12 for each gr。uI))．

each haVing lLalf female(250一3009 body weigllt)and 11alf male(280—3509 body wcigllt)

One group serVed as normaI contr01(i e．，operated but not injected with A正f1 40+IA)，。ne

group served as modeI control(i e operated，iIqected with A口1—4u+IA，but not treated

with ZDYl01)and tkee groups werc used to test di矸erent doses of ZDYl01 I工11ecti()n of

A口1—4u+IA(both from sigma)(or sahne for normal contr01 gr。up)was accompⅡslled by

the aid of a stere。ta五c in strument(stoelti“g c。)when the anjHlal was anaestlletlzPd

wjth choral hydrate． The coordinates of iI巧ection were AP=O 5 mm(rjght t。mcdlal

hne)，L二一2 8mm(backward from bregma)，H二一7 onun(ventr出to dura) T11】s 1s the

position of basal ganghon according to Paxinos and Watson|3|．The dose for each rat was

A口l一4u 4 pg and IA l pg in l pL of saline(1 pL of saHne for n。rmal control铲oup) Thc

injection was completed irL 20 mjn，and the needle was withdrawn 5 miIl later Tllen the

skjn was sutured

2．2 Drug administration

ZDY lOl was an actiVe component o{a single Ym tonic liom Chinese tradltion al

me山cinal herbs prepared by our。wn lab。ratory When ex枷ned with gas chro¨latog

raphyl infrared spectrometry，nuclear m89netic resonance 8pectrometry'a11d mass spPf

toTmetry{it was a single compound with dlernjcal purity better than 95％ It was

adlnjnistered to the 3 tested groups as stable suspensi。ns in 0 5％CMC—Na。nce dally

thTaugh a gastTic tube at doses 3 6，18，gOmg／kg peT day re5pectiVely，st缸tiItg from

the day next to the operation and Iasted for 60 d．The。perated contro】s and the modeI

contr01s were giVen same Vollmle of 0 5％CMC—Na once daily 18mg／kg of ZDYl01 per

day was the dose sllggested for chnical trIal after surfdce area transfonnation froⅢInen

to rats The step—t11rou曲test was carried 0Llt on t11P 59 th and 60th d a)r and anlmals

were sacr讯ced on the 6lst day for measuIeInent of M receptor density }lorn cach gr()、1p

lO arⅡmals were taken by rando工11ization aIld used for step—through test a11d M receI】tnr
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density measurenlent

2．3 Step—through test

A 60×15×15 cm3 box was divided into 2 equ a1 size rooms，one d甜k roonl wjt】1

cooper rod base which was electricauy charged(40V Ac)wjlen in use，whlle the othe r

was aⅡghted room but not elect“c a1Iy charged BetweeIl the tw。rooms there was a 110¨

for the rat to go through The exper油ent was caTried out fbr each rat in two consecutIve

da弘．The m’st day was for training T11e rat was adapted in the b。x for 3 H血l疔rst、thcll

put in the hghted room，wlth扎s back toward the Ilole、and tlle dark r。om was chargcd

for 5nlin The second da丫was for test The latent tilne fbr the矗rst cross from the

hghted to dark Toom as weU as the number of crosses in 5 ndn was recoTded The 10n篮eT

the latent period and the sma血er the nuInber of crosses，the better was tlle meHlorv

2．4 Measurement of total M—receptor density

The single—siteⅡlethod with。H—QNB as the ligand wasused．The brain samples were

homogeⅡized in PBS with o 25 mol／L sucrose，centrifug。d，tho pellet of centrifug乱ion at

800×g was discarded and th。penet ofthe second centrifugation at 27000xg was c。Uected，

re—homoge血zed in PBS without sucrose and used for measurement of M—recept。r densIty

The concentration。f 3H—QNB was chosen at tlIe saturatj。n rmge(i e．1 011mol，L)，

and eac上l sample was measI￡red in t“phcates．Aner incubation at 37。C for 30 mm a工ld

s8paration by舀ass舳re矗Iter，the bound portjon was measuled by 1iqujd scintiuatloll

count盯．The nor·speci6c binding was obtajned from par甜lel satnples w“h t11e add￡tion。f

1000 times ofmdabded QNB．Pfoteh contents《tk samples was measuTed by Lowry’s

Injcro．assav

2．5 Statistics

Test of rL0rmaⅡty and test of variance homogeneity were carried。ut疗rst When

noTmal distribution and hon珀geneity of variance was veri矗ed，ANOVA was used f0110wed

by paired￡一test，THs is怕e case 0f M TeceptoT density h case of non_normahty a11(1

n。n．homogeneity of variance，non—paramet ric univarlate procedure was used f0110wed hy

W订coxo咀’s test．This is the case of step thro”gh test AU the above statjstic procedures

were car“ed out with SAS software package

3 RESUIjI'S

3．1 Results of step through test

As can be seen in Tabk 1、the number。f wrong response ln 5删n was sl昏linfanrly
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}Li911er in m。del group than nornl“c。ntr01 gr。“p．1Ildjcatmg a reaJ impairmeIlt of Hlenl_

o’y ZDYl01 was e疗ectlVe in decreasing tlle number。f wrong response．alth01lgh t11P

smaU dose group was not signincantly difE色rent fIom tk m。del gmup Also sh。wn ln

table l are the data of!ateIlt time The!atent per抽d was signmcan“y shortef nI nlo出l

gIoup than norm“contr。l group ZDY 101 was e腿ctive 1n p70l。nging the laoent“nle

Tf the nunlbeT of wrong response wa5 divlded by 1atent time for each rat to obtaⅡl^

combined hldex，the difrerenceg arnong Varlou5 groups and m。del group were a11 ve盯

si期iRcant

Table l Rcsults。f s叫)此川19h tPst(nll川bcrs(ntIJlI】l“s wI、I r 10 for r。川l酆¨uI)l

shaⅢ哪pefatcd(BJa”k) o 50士D 53㈦。 o 59±D 46‘。’ Di?士『J』o。二，

Modcl 3 3()土1．25 l 84土u 64 2(J0土】l-

Model+zDYl01(3．6mg／(kg t1)J 2．50土f)97 2 88±o 97(。’ 【)9二，()4小。，

Mo(1P1+zDYlol f1 8mg／f垤-d)J 2，20：o．97
c1，

2 95to 9(】l。’ 仉88士【】j5一

Modt，1-_zDY】叭(90mg／fkg【1)) 1 9D土l 1(J(1’ 3．34土l【J4(2’ o 65±fJ{1fj

S“pcrscrlpts(11 and(2{derlo c”p<I)1)0 a11(1 p<f){)1

n1。del gr。uI)，Non—honlogenel cy of vaIiaIl(：cs．dⅢ^wero。L

a11alysis纠l()wed by WllcoxoH s洒le(i l aIlk㈣L

3．2 Results of M-receptor measllreHlent

w【；h

As shown jIl Table 2，tlle t。tal M—receptor density in model brains was sigIⅡncalltl?

lower than bIank control ZDYlol llas si卵i矗c砒lt eLevati。n e骶ct on bram M—rec8pt。r

densitv

Table 2 Results uf M一”ceptor Il Le∽llI咖lellt f 10 aIlI川rLls pel E101lp

StII)erscrip￡s(1
J mld(2’(1cIlote p<【)05 aIld p

varian∽s．ANOVA f。ll。wcd hy】JcLlrcd(oTIJpm lsu儿．

When tested with hnear regressi。n taking Log d。se as X—a盖is coordjnate，the changP

of M—Tec印tor density by the adnⅡnistration of ZDYl01 was signi矗cantly correlated w】th
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its dose(Fig 1)

3·3 Correlation of M—rec。ptor density and resuJ￡s of step through tes￡

when the M—rec印tor density and the combined 1ndex(n1蚰ber oferr。r$natent tjmcl
of 8t。p‘hough test of 5 gro“ps were tested for their correlation byⅡnear regression，1t
was fomm that theTe was a signi6cam cDrrelati01I between these tw。pararnete丁s(Fig 2)
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Fig．1 CorreJatiun of M—receptur dcnsjty and

d08e of ZDYl01

4 DISCUSSIoN

(1)A卢has been r8peatedly reported to be toxic to cultured neuTonal cells in ln

vitro experjments It has aiso been reported that intracramal injection of small amount

of A芦can produce aI砒Lestic e疗色cts on rr讧ce一-驯However，h1叫ce or rats、the ncurotoxjc

e舵ct of而扭acranjal jnjectj。n of extrillsjc Ap j5 n。t a】Ways r印f。ducjblc，|{”．pos5南】y

because extrinsic A芦oILly caused miIlor arId transient de嚣nerative e艉cts．Morimoto et

al r印orted that coⅡ1b．med injec“on of A卢and IA caused much pr。found d89eneTatlve

efrect ln Tats than single injection of A卢or IA alone例I工1 the present work々we round

that the a姗estic efrect of combined i n】ecti。n of A口aIId IA lasted f0T at least 2 montlls，

indicating the change is profound enough for long term path01。g主caI studies or dnlg

screen面g． A1though it has been repoTted that A卢can cause a signmcant decTease of

ChAT activity as ex孤rdned by lnlmunocheIIucal technique，【1 so far as we know，no report

about the change of M—rec印tor denslty has been found Tegarding the in ViV。efrect of A声

h thjs work，we found that the decrease of M—receptor density was siglll丘cant and Iasted

for at least 2 m。nths． h previous experiments，we reported that M—TeceptoT den“ty

was also gignj矗canCly decreased in aged rn』ce and ra￡s，howeyer，whe￡her such a decrease

in aged anjmals 1s related to A_臼is unknown In t his Tespect if we want t。study t}Ie

relation of pathologjcaI chaJlges or drug actjons to A卢，the aJ】jIll出如odels produced b，

combiⅡed intracr趾dal injection of A口and IA seems to be moTe suitable
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(2)ZDYlol is an actiVe co【nponent extracted ftom one of cormIlonly used Ym ton一

1cs of C1dnese tra(1itional medicin“11erbs In previ叭ls experiments，we Ilav。pr。ved thar

lt can suppre5s the density of∥一adrene。gic receptors jII case the density ls higher than

norInal in several anjnlaJ models，and it can also rajse tlle densitv of M．c上10bnerglc recel)

toTs in case the density is 1。wer than nornl出㈣ ln aged anlnlals，the br ain M—chohner譬if

receptor density js usuaⅡy slgnmcarltly lower than yuung aniITlals，aIld ZDYl叭can s】g—

njncantly lIlcrease the density，maklng it approachjng normal ITowever，we have never

proved whether such an eff毛ct could als。be seen jn animals，of whjch the M—chollner91f

receptor density was decreased by the toxjc eHbct of A口．111 t¨s work，it can be clear】y

seen that the decreased brahl M—receptor densi‘y caused by A卢was slgni6cantly increase(】

by ZDYl01 Su d1 an eleVation e艉ct is sigILi行cantly correlated with the dose of ZDYl01

when the dose was exarr正ned in a certain reasonable range It can also be clearlv seen

that such an eleVation。f M—ch01inergjc recept。r dens】ty was slgni疗cantly correlated wnjl

the impTovement of memoTy which m(1i￡ated thal the mcrease of M—TeceptoT den“Lv was

an important factor in improving the mem。ry of such aTLimaJ model
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