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Effects of huperzine A on nucleus basalis magnocellularis lesion-induced 

spatial working memo~ deficit 

X]ONG -Qi，CHENG Dong-Hang，TANG Xi-Can (State Key Laboratory of Drug 

Institute ofMateria Medica，ChineseAcademy ofSciences，Shanghai"200031，C／uha) 

KEY W ORDS substantia innominata；hl ne A 

phys0 g血ne；cholincstem．~ inhibitors；kainic acid 
d10l aeteylmmsfemse；memory；n~qze；leaming 

删 ：To studythe effects ofhIDe晒 IIeA on nucleus 

basalis ma loceI】l】I s(NBM)lesion-induced spatial 

wol~ng 瑚蛳 r ~paumcnt． 唧 10DS： A 

del码怕d_n0n．m础 ．t0 咖 leradial锄 mazetaskwas 

used to study sp~al wol~llg memory． 111e choline 

acetyltransfemse(0衄 )activity was detumained bv 

the conveasi~ of H]ac~ty1．CoA to [。H]AC"n． 

RESUI|TS：Unilat~'al NBM lesion by ka~lic acid 

0．92 ~anol _加1阻 ir。d rat’s ability to p~'foml this 

wofl~Ig mcmol~ task as evidenced by 吊 cOn瞰  

chokes after diffc~m delay intervals and 瑚D e toud 

盘IDIs ∞ complete the task． 111is belmvioral 

ill~ t associatedwith a decreaseinthe~livity of 

0衄 byabout40％ intheipsilaunal cerebnd cortex． 

№ ncA (0．2mg‘ ip 30曲 before蛐 ) 
ameliorated this 叩 al working m Ⅻ y illll~iHnent． 

Physostigmine(0．2一O．3 nag‘ jp 20rain before 

tes血g) also ammuated the NBM lesion-induced 

瑚印10 deficit． o CI IS卫0N：．Il1e integrity of 

NBM is cri血 for spatial w0d咄 瑚朗Ⅺ珂 

p1 嚣锄培 ， and this w0f虹ng 瑚咖∞ Iy impaiHnent 

induced by NBM lesion c觚 be ameliorated by 

hupcr~neA and physosfigmine． 

Senile dementia oftheAlzheimertype(s】)AT)is 

ch&ract~ by a prog1~ ve loss of memory for 

recent events(ie，working memory)． Deftcits in 

cholinergic iTilLrkers such as choline acetyltransferase 

(ChAT) activity， aoetylcholinesterase (Aa1E) 

activity，and hi曲 affinity choline transport have been 

observedin the cerebral cortex ofthose suffering from 

SDAT~ ,2j
． CholinesteraseinhJbitots(呲 I)vielded 

clinical efficacy in the trealnle~lt of SDAT'3 
． 
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However．application ofc唧 intherapeutic dosesfor 

sI)AT leads to side effects． eg。 livertoxicity from 

tacrine[4J． 

Huperzine A． an alkaloid first isolated from 

CIflneseherb Huperzia serrata(Thunb)Trey ，is a 

reversible Aa1E inhibitor． Its long ha]f-life． good 

penetration tm ough blood—brain barIier． and minimal 

side effects，aswell as hightherapeuticindicesindicate 

that h 盯zine A is ber0er than physostigmine and 

tacrine forthetreatment of SDAT~6～ J
． Huperzine A 

attenuated scopolmaaine-induced memory impair- 

m eat[ 
． T0 c 母 its therapeutic potential in the 

lreamaentofAD ，the present experimentwasto study 

the effect of huperzme A on NBM  lesion rats in 

delayed-non-sample radial lnaze paradi~n in 

comparison to Dbysostigmine． 

Rats Spt'aguc-Da~4ey rats(i．n=40，280± 15 g) 

Well~ob~ rledfrom the ExpeIi|ncI1叫 Animal ce“附 of l时lai， 

a Aw．ademy of Sciences(clean，certificate ntmaber 005) 

rhe眦 s housedind~vidoally at18—25 ℃ oil a12 hlight／ 

dank cycle． Waterwas available allthetime． Since5 d befcce 

behavioral a-ah~g，foodwerelimitedto reducethe bodywei#ts 

to85 ％ Foodlimitationwasmaintained血m【l￡ the whole 

extlgl-illl~ ，e 唧 【for 7 d beforemid after r8ery． 

Radial·咖 ma豫 (RAM) TlIe plastic∞ta日伽可ce玎ter 

platform was 51 5 cm in d ter，mid elevated 70 5 cm above 

theflo~"，with8 radial aⅡns． Each arm was61 clnlong and12 

cmwide． etexi~Jas wall was10 cm hi曲 extendiag alongthe 

l朗g吐l ofeach arm Foodwelllocated 3 cm fromthe distal end 

ofeach arm，wasl cm deepⅢld 2 aTlin d【锄 eI盯． 

Surgery Rats were ~ lized with sodium 

pentobarbital(4O 喀’ ～，ip)mid positioned on a stereota)dc 

ppm  Kail~c acid was dissolvcd in saline a￡ 0
． 雌  

mol’L～， infusedl 血 ing 5rainintothe嘞 【NBM． 
Stcrcotax~c coordinateswere：0 8 Ⅱ血 posl~ orto bregma：2

． 6 

n瑚 la tomidlinc；told vcrtical 6．8珊 from dura J rhe 

nee印ewasleftin pla~efor 3 rain af theinf【 吼  Saline- 

trealcd rats received1“L saline 

Behaviorallrainln~[ 

standard RAM task for2wk． 

thetask iw,~olving 2 odes． 

Ratswe∞ initiallytrained∞ a 

Thenm  trainedto pe m  

Inthefirst episode 4 lns 
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blocked Taken frcenthe apparatus afterthe 4 available anIu 

had beell c}l0sen． the rat was placed in its heave cage 

Following a delay the ratwas put againtO the maze．which llOW 

had all 8 an'ns open but only those blocked an'ns during the 

m~ lay session contained food pellets． Rats wf~re allowed to 

choose衄  the 4 remairfing baited an'ns Ⅵ̂ere visLtod or曲 d1 a 

6。tal of 10 DosEdelav choices were Ⅱ e The delay interval 

betweenthe 2印is叫esw 5 n atfirst aI1di 吼印 se 

t0 2 h Tt blccked anlB c}10sen f盯 eadl daily trial v ed 

quasirand~ fly 时 into an|姗 visiml 妞 Nedelay 

s 【m (~ mactive目】讲 )讲 reenmjinto a~ letay ctK怫nmm 

(口 ve ertl~) 帅tcd a~ letay a埘 ． number of 

conrect choices(cc)in first 4 I~stdelay choices， 1ay 

Im (PDE J， noac ve errors， oacdve Im ，aI1d latency 

简 砌 choice served as dependent m嘲 ． rats础  

trainedto reach criterionlevel f0mm∞ (<l PDEin each 

trialf 3 c0I1s ve a1s) 

Dr●lg怔s |g After rats achieved也e eriteri~ level，It~ey 

w allowedto regain bo由 weightl wk before sili~ Rats 

weI treated wi吐I k IIic acid or saline
．
0Ile week following 

s~,gery．behavieral testing res／mled． Rats w∽ initially tested 

with delay intervals of 5，30，0r 60 n iⅡ rp慢州 belwl~rl fhe 

4th aI1d 5tIl砌 choices． These rats usedto exa1T fhe 

effects of|n】pe【 A 0Il vc戚 IIgNBM lesion-i~'ucedmemory 

deficit H~ erzmeA wasirIiecmlip30 before也etrialwith 

a 15- n delay k 彻 n 4th aI1d 5吐I砌 choices． Id 

pl】ys[ g Ilewasini。cted 21)血n beforetcsdI】g． 
E 巧啦 碰 日 s 11 CleAT activity wasⅡIeasI删  J

．  

hair【a1AT aclivi~ies were a嚣删 1 wk after lesioning． 

l1i佴啊 和 B．slrial~n， 删 c0慨 ，and p0山 班ms 

w h~ genized in 19 vol of s~ ulm pI】∞phate buffer 75 

删 ·L-。，pH 7 4 A lo_止 aHqu0c ofha'nog~mte was addto 

lO儿L of buffer subs~ate s0l 【m ( 岫 pl~sphate solution 75 

mol ’ L～ ， 011 7
．4； c【mtaiIliⅡg Na0 60O． Mga2 40， 

phys0 面 2 0， cl】0une iodide 10， acetyl-CoA O 87 

tool‘L ；【 HJace州·CQA I棚 95 kBq；bovine semm albumin 

0．05％) After 30-rr~ iIl 【m at 37℃．151)uL 0f 3- 

l】eptar·one c∞taiIliⅡg s~ ulm 蚓瑚PI附州b0∞n 75 g·L was 

ad捌 to ex昀n：。H]ACh．1k [ H~AChinl00 qu0t of 

clle org~ c 01ase wasⅢcas by吐 id 9dn6山 【m cclmt~"． 

Tt n 0 10eI】t wasⅡ asI删 L”J
． 

RESUI_TS 

Efffects N蹦 lesion 0n pe血 l衄 ce of 

DN ⅡS l【a c aeid-treated mts demonstrat~ all 

impairment in their p mlance cclⅡIp删 tO sali[1~- 

treat~ rats．Analysis ofCV indicat~  eat。d effects at 

5-mill(P<0．O1)，30-mill(P<0．O1)，and 60 m_n 

(P <0．01)delay intervals compared to the saline． 

treat~ group． Similarinc asesm tbe n~-nber ofPDE 

intheNBMlesion group at different delayintervals(5． 

mill，30-mia， aIId 60-mia，an P < 0．Ol saline 

tona l at the saIl1e delay intervals)wem observed 

(Fig1) 

1．0 

3．0 

Retention iⅡt vaI(m1n) 

Fig1． Nm be~0f 0D|Tect boi懈 I衄deiIltbe丘rst4 

p惦tdeI邓 曲oi懈 衄 d mmb 0f p0st蜘 盯嘣  

af时 吸Iil砒e珊 瑚 l ∞ ∞I】sed by c add 

【0．02Isn~1)0Il$11at~tlw硼鲻ng珈妇n啊 in rats啪  

Ⅱ咖 dela iI咄em Is．m 吣sed ben 蛆 tbe 4tb衄 d 

Sth a【m 懈 ． 霉 ± s． <0．0l t塔 s ine 

1he~ ority of erl~rS duringthel~stdelay p鲥od 
wasmade as reen~ esto 删 s visited originally in the 

preAelay pe od(retroactive erl~r)mm口 thantO唧 s 

origi：~ ly visited earlier in tbe p删 e1．dy stage 

(pr~active erl~r)． There was all inc ase in tbe 

number of retroactive衄 郴 in NBM lesion rats at 5， 

mill(P<0．01)，：30-mill(P<0．01)，and 60-min 

delay intervals(P <0．05)． No significant tre~nent 

effectsin pmactive erl~rS at s~lle delayin rvalswere 

0  5  0  5  0  5  

4  3  3  2  2  1  
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5  0  5  0  S  0  

2  2  1  1  0  0  

。JJ。 百=g ‘J0 Ja d目 Z 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


· 130- BIBL~：ISSN~ -9756 ActaPhanmacologica Siniea 中国茼理学报 1998Mar；19(2) 

seen(all P>0．05)． No signific~t differeneeinthe 

kainic acid-treated rat’s latency per arlTl choice to 

perform the RAM task was observed(all P>0．05) 

(Tab1)． 

Tab 1． Effect 0f unilateral删 Lnject~ of kalnic 

acid (0．02 ttmo1)∞ p∞tdl咖 Jnditgl~ of radial-mn 

n越 perforlma~ at Ⅱ衄 del町 _廿巾啪 Is． ±s． 
b／,<0．05l cp <0

．01w saline groups(~le-wayANOVA 

followed by Duncan's mullJple-ranl~ est) 

Effects 0f Ⅲ擎 0l1 working memory 

deficits ofN同Ⅶ lesio~a rats Analyses ofthe PDE 

inNBM-lesioned rats revealed allimpamnent effl~ at 

]5-min delay interval comparea to saline-~_ated rats 

(P<0．O1)． Huperzine A0．2 mg‘k量 improved in 

the performance at l5-mill delay interval compared to 

NBM lesion alone(P<0．O1)(Fig 2)． 

f 

_I_ I 
‘r工1 c r1]一 
Saline 0 0．1 0．2 0．4 0．8 

ituper-zineA(m晷f 

Le oned 

Fig 2． Egffee~ of bup刨 A m 妊曲 I髓 n n越  

出蚯d乜 induced unilateral N删 Jnject~ of 

Jql蛐cacid(0．02 )． n=8—12．叩 <0．ol w 
saline 鲥  ． r／,<0

． 毗 w w m  嘲 NⅢM ． 

ks_加lled 唧 ． 

Similarly，significant decreasesin thellumber of 

PDEin 0．2 mg· 一 group(P<0．05)and 0．3 

mg· 一 group(P<0．01)of physostigmine were 

rlotl~d(Fig 3) 

2．0 

1．5 

l 

0．5 

0．0 

T I f ． 
广] 

Fig3． Effects ofp 憾吐乎Ili11e吼 舶血 I髓 nn越  

deficits induced unilateral 删 Jnject~ 0f 

l Iillic acid(0．02 lamo1)． n=8—12． <0．01 w 
s日liIle g唧 ． 甲 <0．0sl fp<0．01 掰 

恤 a删 N田 I-k 籼 d 鲫  ． 

Neu“，challical observations The ~linic 

acid lesion ∞used reductions(P <0．01) in ChAT 

activity in the ipsil~ cortex(about 40 ％ )． In 

contrast，there were 11o significant decreases in ChAT 

activityin otherbrain regions(Tab 2)． 

Tab 2． Choline眦 睁 田n el艘 acd嘶 af妇 1a疝【lic 

addlemon 0f岫 t删 n=6． 置±s． 

<0．毗 w  saljIle． 

A(Ya l删 ·h一 ／g o 

＆ g~ oIl ％ 

DISCUSS10N 

Bec锄lsethebasalf~rebrain choline~gic system is a 

maj。r site of pathological degeneration in patients wi血 

SDAT， animal models of this disease have placed 

special emphasis 0n the be~ vioral effects of 

destruction of the homologous an瑚 in rodents and 

nonhuman primates． The NBM in the ratis a group 

of large mnlfipolar ceils located in the vemmmedial 

0JJ 言 p]害dJ0 k占暑：z 

5 0 5 0 5 0 =3 抛 ：2 

0巴- 一0pIt0盘Jo 暑，Z 
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region of the globus pallidus and is thought to be 

homologous to the nucleus bas~ s of M eyl~wt in 

prill~tes． It counts for 70 ％ 一 踯 ％ of the 

cholinergic ianervatlon to the cortex． Lesion the 

NBM  have been 0p0s。d as arl animal model of 

ADLlg,l$)
． 

4 

In this study．we found that the unilateral NBM  

lesion with kginJc acid pmduced an impaimaent in the 

delayed non-match-to．sample task and that the 

cholinergic networkfrom theNBM tothefrontal cortex 

was prefe~nfially damaged． s impairment was 

associated with all inability to respond dlscfiminantly 6 

daring the posldelay session to anns chosen prior to the 

delay interva1．as evidence bv increase in retroactive 7 

傩 and i1o change in proacfive erlDrs． ms the 

NBM  lesion caused deficits in the use of recently 

∞ ∞ ded information． s result differed from 

seopolamine which caused deficits in both retl'ooctive 

eI and pmactive eFfOlS (OUr unpublished dam)． 

The'删咖 ents of spatial working memory correspond 

with the decrease in cortical CbAT activities． Tl~se 9 

testdts suggest that the inte~ty of the NBM is 
h／lpoltantfor normal spatialworkingmemory． 

10 

In oklr experimem ， huperzine A h'aproved the 

s al wod~ing memory imps 'merit induced by 11 

unilateral NBM lesion in the delayed—non-match-to． 

sample radial棚：m Ⅱ垴zetask． Theimproving actionof 

hup~ ne A was bell shaped．probably owing to the 

dose-dependent increase in ACh via direct 

cholinesterase inhibition in brain svn越)9es． 

Physostimine also ameliorated tkis sp'dti~ working 13 

memory deficit． The result provides the view that 

huperzine A has a cognitive enhancing action， and 

suggests that the dmg exerts stimulative action oil 

cholinergic systernsin the brain． 

In sLimmary， the NBM lesion rat provides a 

valuable model for examining the effectiveness of 

cholinergic drugs which might be used to Rear the 

symptoms of AD ． I-Iuperzine A is a polent AChE 

imhibitor on attenuation the unilateral NBM  lesion． 

induced spatial working memory deficit， suggesting 

that it may be of thei'apelllic value in cognition 

detel'iorafioa associatedwith selle~ nce aadin patients 

with SDAT． 
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石杉碱甲对基底核大细胞部损毁所致 

工作记忆障碍的影响 

， 程东托  

所，国家新药研究重点实验室 
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学 习 

(中国科学院上海药物研究 

上海20003l，中国) R 【P7 
无名质 ；石杉碱甲；毒扁豆碱 ；胆碱酯酶 

卡因酸；胆碱乙酰转移酶 ；记忆 ；迷宫； 
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目的：研究石杉碱 甲对基底核大细胞部(NBM)损 

毁诱导的工作记忆障碍的影响． 方法：采用八臂 

迷宫延迟插板的程序研究空问记忆 ． 胆碱乙酰转 

移酶(CHAT)活力测定采用[。H]乙酰辅酶 A转变 

成[ H]乙酰胆碱的方法． 结果：单侧损毁 NBM 

(卡因酸 0 02 too1)导致空间记忆障碍 ． 在不同 

的延迟间隔，大 鼠完成程序产生的正确数减少和 

错误数增多． 损毁侧大脑皮层 ChAT酶的含量下 

降了大约 40％． 石杉碱甲(0．2 mg·kg 实验前 

30 rain ip)改善这种空间记忆障碍． 毒扁豆碱(O．2 

一 o．3 mg·妇I1实验前 20 mill ip)也有改善作用． 

结论：完整 的 NBM 是空间记忆形成 的关键 ． 石 

杉碱甲有效 的改善 NBM 损毁导致的空 间记忆障 

碍 ． 
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Inhibitory effect of antisense basic fibroblast growth factor 

oligonucleotides on proliferation of cultured aortic smooth muscle cells 

induced by angiotensin Ⅱ in SI-IR rats 

LI Guo- ，YANG Gu~Jun (Department ofCardiology，The凡m A~liawd Hospital，Nanfing Railway 

Medical College，Nanjing 210009，China) 

KEY WORDS basic flbroblast growth factor； 

8／iI~ nse oligonucleotides； hypetplasia； Va目嘎n 

sm oo th nmscle；cultured cells；thymidine；an 0t即 sin 

Ⅱ；inbred SHRtats 

AIM ：To study the effect of卸m目黜 b~lsic flbmblast 

growth factor (bFGF) oligonucleotides (ODN) 

U'mk~fectlon 锄 the gl~vth of cultured c maoo th 

muscle cells(SMC)in spontanent~ly hypeaenalve rats 

(SHR)． METHODS：Using ~~xionic liposome- 

mediated meOW ． an fisen se bFGF ODN 眦  

山铂duc。d into SMC． bFGt~ gene expression was 

detected by Northem blotting，cell hypetplasia was 

evaluated by l H】tbymidlne iilcoi]3o~ oi1 and cell 

coun~ng． RESULTS： Tramfection  of 8211Jsellse 

bl ODN(5脚 l·L )almost con~letelyinhibited 

e~ uc ed bFGF mRNA expression and inhibited cell 

proliferation h~lced by angiotemin Ⅱ (Ang 1 

脚 l·L )． Inbasal state andAng-~ state， 

l H】thyn~dlneiilcoi]3o~ oi1 was inhfoited by 26．5％ 

(P<0．01)and 42．0％ (P<0．01)and cell number 
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w inhibited by17．3％ (P<0．01)and by盟 ．2％ 

(P <0．01)，respectively． CONCLUSION：The 

U'ansfection ofantisen se b】 FODN into coltmed SMC 

effeetivdy ；ed 姗 mRNA exprw~ion  and 

inhibitedthe SMC proliferation induc edbY Ang． 

Abnormal growth of vascular smooth muscle cells 

(VSMC) is critical to the pathopbysiology of 

hypertension． Angiotensin Ⅱ (Ang)played a major 

role in the regulation ofVSMC growth ha hypertensive 

animal models[̈
．  

Th e inhibition of VSMC hyperplasia bv anfisen se 

oligonucleotides(ODN)transfer maybe lead to new 

therapy approaches for certain cardiovascular 

di$easesLzJ such as hyperten sion ．atherosclemsis，and 

Vascl】lar restenosis following ballOOll蛐垂oplas毋． 
The delivery of蛐 dsense proto—oncogene c-myb 

ODN effectively suppressedinlimal accumulation ofrat 

camlid smooth muscle cells after catheter-mediated 

m。l。ury Vl‘VO for atleast 2 wkL ． 

The delivery of antisense cel1 cycle IegL】la呻  

genes (such as cell division cycle 2 kinase，cyclin- 

deper~ t kinase， and pro~ ting cell nuclear 

antigen)inhibited hatimal formation in the rat carotid 

ury modd for as long as 8 wk after a single 

nansfe~ ． Previously． we had demonstrated that 

Ang enhanced basic fibroblast growth factor(bFGF) 
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