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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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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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mRNA expression and stimulated spontaneously 

hypertensivel~ats(srm)VSMC prolifemdonin culture 

and this effect could be obviously inhibited by anti— 

bFGF antibody 』． In this study．weinvestigatedthe 

efleet of antiseme bFGF (ODN)011 the blK3F gene 

expression and eell hyperplasia． 

CelJ eultame Ⅱl adc aorLawas excised male 

lO-wk-old Sm (砌 strain．p~xhased Cardiovascular 

Institl~，a血雠 Academy el'Medical Sciences，Beljing， 

de衄．Certificate№ 01-3080)weighing 320—35O g(333±5 

g， =6)andⅡ VSMC ( ssage 4—5) isolated and 

cultured at 37℃ ，5 ％ O in D1llbe耐 s m0di砌 B ’s 

m。di唧 (DMEM，GibcN／BIlL)Ⅸ 面面1g 10 ％ fetal calf 

smm (R3，s m) J． T VSMC were pIa蜘 into 24-wen 

lis锄e cIllnIre disll髓 (N【Ⅲc，D甘m埘盘)呵 gS-c flasb (Nlmc， 

D甘m础 )． Mor0~ gy of VS IC was w 6ed r~rfinely by 

pI1as。_∞mra啦 tight m [0s∞py (N．k。n̂ Hapbo【，Dusseld~ ， 

Germany) At c~rfflueilt， cens exhibi嘲 a 酬 hill- 

vaⅡev口a曲em Tbeoelhw啊 made qI五esceⅡny by 口1 on at 

37℃ ，5％ C 斯 48 hin D1删 c锄 血Ⅱg0．2％ FcS 

岛删 曲d plIfi￡i∞don 0f $eI-se bl岍 0删  

∞ d ∞ l 0f 9eqI-廿l∞ 忸 r邮 T sequel~e L of 

ni n辩 and nse bl：~F 0DN directed at 妇 虹 lad衄  

砒i锄 sites of hI曲粕 bf mRNA used in吐如 study were： 

3 ， re． rely DlI】esized ODN (1~vided by 

Bioc 衄isb De口越位目吐 of Ca 01 ∞l11缸 IrI 眦 ， a曲 

Academy ofMedic~scier ，Bc ng) l~iSedby etha~  

pn耐pi协d衄，lyol~aillzed，dissolved in 0．2 ％ R ，DM丑M 

before1璐c，and~ tated by耳 m)Phc (M~del胁  

20t Japan) A 。口衄pIex ccnl 血1g a catlorac liposeme and 
ODN eF 。d according to method oflto~_ 7J

． 

Tbef．ma1 0删姗 咖 ∞ ofODN andⅡpc6麟 (Sigma)inthe 

cc~plexwas 25 mg L (5 。L )and 4 mg。L～， 
respectively． 

n 眦  ec 0f舡 旧sense bl岍 oDN 哪  

seeded∞ 241welllissllc cI】ln dlsIIes 0r 25_L1 flasks at about 

7 0 X 1矿 c~lls／wen 0r 2．5 X l舻 ceⅡ 血ask in 10 ％ f C&／ 

DM ． Af c0ⅡⅡI搬 ，cells咖 made ql】i em for 48 h 

bdl嘎e扛 1 0 Cens w wits~ 3石rmswin1 PBS ( H 

7 4)，0 2 mL complex wils add。d to cad1 well and 2 mL 

ex：m~lexwils ac to eacllflask cells、慌 ir,cul~ted 砒 

4℃ f 5 millfoUowed at 37℃ 衙 6 h．and wasIl。d 3 

础 wi血 DMEM． Thea， sc w丑s c m球dto fresh 

0．2 ％ 1W_S／DMIN~ m 0r 岫 Ang (Sigma) l 

Ⅲm 1·L一 ． 

Nm吐唧 blot T~；alRNA was岛mjc蜘 ac∞I衄 tothe 

method a蜘瑾 甜嘣 and od l 1k RNA coNl~t was 

qI1a力断  bydtraviolet曲s0I at 皿 ． RNA 10 0f 

each s~ ple w∞ ek ∞ 1 ％ agar~e／ 

妇m岫 出 l r∞卜L_‘窘d d目删 0resi s． N删 blotting 

was口 救蚵n。d ca 乜翘姗 in∞ x髓缸d舡d蝴 eiIrate 

(SSc) 【1 SsC = N棚 015， and sodium d响圯 0．0l5， 

(tool·L )pH 7．0J to ny1∞ memN．~me(AI∞r )，which 

眦 1劬盯 babd at踟 ℃ 衙 2 h． 1t m既l止删 s were 

呻 yhi捌 with 100旭 ·L一 sc c删 and de．tared sak~ n 

sperm DNA 砒 68℃ 妇 2 hin a brj血  衄 Ⅻ 盯 ∞ [I【aiI血 E 

6X SsC，0 5 ％ s0di眦 a~decyl sulfate(SDs)，and 5 X 

DeI山ar s solution(印 ×D即 s so 妇 =l％ Fjo0Ⅱ，1％ 

~b'vinyl rr。肚血E， and 1％ b0恤 alNmlin wt／vel in 

water) H 谢 iza ∞ wi血 fi'esh bd血 solufi~ 

con 血唔 P]．1abeled bf cⅨ忱 (0 4,5 b)p【0be l 

GBq，L ( 0 |。d by Bjod埘血乜y pa岫 眦 ofa 

A酗  ，ot"砌  Medical Sciences，删  )，6 X ssc， 
0．5 ％ SDs，5O ％ 知嘣rnide and sak~ n印eⅡnDNA 100 rng 

·L。‘for 20 h at 42 ℃ ． 1lIe wasl~eled by a 

raⅡd锄 ln-maing metlmdology (AⅡ rsbam-fh ce Kit) in the 

p seⅡ∞of l_11~衄Bq[ P_dcIP()lI1 PBq·m0l-。，370 

GBq。L )and a speci日c~tivity WIIS叩 to2．8皿 q／g DNA． 

1lIe№ 惴 ~ fa-med with Ko凼k X R̂．5 film (Easb加  

Kodak 0 ，R0cbe8l盯，New Y硼【，USA)with il衄n舒 Ilg 

s lls at一70 ℃ ． 

[ 】T n-jd-啦 jn∞唧 d衄 啪 w plated 

imO 24_well血 sIle cI1ln dishes at abetltl 0 X l cells·L—I 

Mter也e位Ⅲ面姗 衄 。1 0 mL 0．2 ％ 日 ) ∞IIt痂哑  

Ang1 grnol·L-‘was a[Idcd幻 eachwellfor 20 hinAng-~reated 

0ups wbc籼 cells of AI增-1Ⅲ畹 枷  0ups、慌 in咖h 埘 _岫 

0．2 ％ ，【删 州 tI．DI吐 Ang． 1lIe袖 懈 鲴血删  

and eens lSIl。d 3 limes 吐l 1．0 mL D删 and 

in( 删 for additional 8 h _m 1．0 mL DMEM Ⅸ 面 

l Hj衄珊idi琳 37ld~／wel1． n m鲥ia哪 船T删 and d 

ce1k were 、vasIl。d 3 times with 1．0 IⅡL ice cold 10 ％ 

d如∞ac鲥c acid(2"CA)． After唧 ad击妇 wash 血l0％ 

TcA at4℃ for 30rain，ceⅡs wereliIBcdin 95％ c廿】aI．01 and 

【lissolvedinNaoH 1 ·L- ，nemralleedwlm l蛔 1 ·L 

and radioactivity 惴 deleralill~l by sciDml州衄 spec m蚍Iy 

(Model 1215 u RackBeta， ，elFleleney 60％ )． 

ceⅡc0lm血 g vSMC seeded∞ 24_删 衄  

cIlI眦 disIIes at aleut 2．0 X 107∞lls·L-‘in l 0 mL 10 ％ 

D删  After鹄 h，the强曲 u e chan留。dto 0 2 ％ 

日 以)̂删 for硝 h． Thereafter． 0DN 协Ins 衄 and 

Ang mⅡad-眦 we陀 ~erfa-med as Ⅱ 0ned ab0ve． Tt 

media懈 陀placed e、 2 d and 6 d after scim On by 

Ang Tbe n of cellswasmeasured u 口g a cell c 

S由矗 卸啕 ^】l valuesw 口中ress。d勰 ± s． 

U 缸 州 student’sf WIIS舶 oy甜 for c衄平aris0I1s be嗍  

me 2 0ups． T 0印 盯jm衄招 es删 、 repr ve of 2 

f0 3 separate自Ⅱx ∞ 舶  

bFGF gene expression Ten hours after 
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sdmulafion by Ang l~rnol·L一 ．tbe level of bFGF 

rnRNA expression in Ang．sdmulated group wasmuch 

higherthanthatin control group(withoutAng)． The 

enhanced bFGFmRNA exOressio~induced byAng 

almost completely inhibited by the transfection of 

anfisense blq3FODN 5tanol·L (Fig1)． 

28S 

bFGF mRNA 

(～3．7 kb) 

2 3 

■ 
Fig 1． Det~ctioiz of bI~'GF mRNA 臼 n 抽血 by 
N 岫 blots． 1．Ang-treated Ve~~IC； 2，Ang- 

lreated V with 恤 乜衄 对 0f ~atisem e 

b】F琊 ODN ；3．tmlreatedV圊Ⅶc． 

V 垤C hyperplasia Ang (1 tanol‘L ) 

markedly stimulated the l H lthymidine inc(ⅡIx嗡t|0n 

and cel1 proliferation． nIe f H l thymidine 

incorporation and cel1 proliferation in basal state was 

intfibited by 26．5 ％ (P<0．O1)，17 3 ％ (P< 

O．O1)and in Ang-sdrnulated stale inhibited bv 42．O ％ 

(P <0．O1)and 22，2 ％ (P <0．O1)after the 

Uansfection of anfisense bFGF ODN 5 jarnol·L～ ． 

respectively(Tab1)． 

曲 1． Et~eets of mltis~nse b]FGF 0DN 011 cultured 

V hylm 'plasia． CmI删 ：tmlreated ~／SlVlC；Ang： 

Ang-ta'e~ d'VS!VlC~n=6 wells．雾±5． 

《O．0l t蟮 ∞ l血d ． ‘O．0l t蟮 A】llg鲫  叩  

Antisense ODN have shown clear 0mise as 

agents for blocking 即ecinc gene expression and for 

genetherapyfor ce咄 hunl~ diseases ． Ini：l'esent 

s岫 ， using cationic Up0s0Ine_media删 transfer 

rae~od． ands∞ se bI F ODN nearly completely 

inhibited bFGF mRNA expressioninduced byAng and 

markedly inhibited cultured SHR VSM C hyperplasia． 

esr~ aUy in Ang．stimulated state In contrast， 

control sense bl GF ODN could not inhibit bFGF 

mRNA exlxession and 0玎 hadlittle effect oilⅥ ；MC 

hyperNasia． ．I11e sizeof b】 mRNAdetectedinthis 

study was approximately 3．7 kb． These results 

indicatedⅡ埘 autoerine b 商曲t play ani!np0nanl 
mle in VSMC hyperplasia and mat Ang-it~uced 

e~laneed bFGF pmducfion might be all illl~ t 

medaanism of cultured VSⅣ贮 hyl~fplasia血 S蛐R． In 

addition． anfisense bFGF ODN may offer a new 

potential gene therapy approach for certain 

cardiovascular di目 es associated imimately with 

VSMC hyl~fplasia． 

ODN are very s1]Isc枷 ble to nudeoly~c activity 

andtheir rapid degrafionin various cells and in culture 

media or sem ls well knownL ． In this study． to 

reduce oDN degralion and t0 er~ mce ODN transfer 

effi ciency． we introduced ODN in幻 VS 贮 bv 

li~x)some-mexliated method． Li~ mes are mixture of 

cationic and n翱删 lipidsthatform ~icellar structures 

in all aq~ us environment． ．I11ese regents are capable 

t。complex with 0DN and，up0I1 exposure to cells， 

如sing with the pla目m  membrane，thereby delivering 

ODN to 山e inwacellular milieuL ·⋯ ． Alth~  h 

li~sornes mi曲t p0ssess toxic effect Oil∞Us to a 

certain extent J，however，in this s01dy，we did not 

deTn。nstra肥 that lipo~mes (4 mg·L一 )had I 

obvi~ sly toxic effects On tbe cultured VS 

z~ phologically a 叮lined every two hours during the 

period oftr~zsfection by phase—contrastmicroscopy． 

and Dr SUN Ju-2hong for their advice(Bieehemistry 

D印ar咖 ， Cardiovascular Institute and Fu W ai 

Hospital， a1iJ1ese Academy of Medical Sciences． 

Be ing1170(137，cl1妇 ) 

1 n础 vJ． Gibbons G壬I． P 毗 RE． M 0 ar m时 脚 娜 of 

vasa1I ren1Ⅱ_卸 ot 晒n in皿 血 rr hyp口 as 

脚  =la1s 1991；18 sI 2：100—5 
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f弘 一f；广 
反义碱性成纤维细胞生长因子寡核苷酸对血管紧 

张素Ⅱ诱导培养的自发性高血压大鼠主动脉平滑 

肌细胞增殖的抑制效应 

} ’／o， 

塑 塾， r 
(南京铁道医学院附属医院心内科 ．南京 210009，中国) 

关键词 堕竺堕堑堕塑堕生量垦 ；垦 塞夔蔓整． 
酸；增生；血管平滑肌；培养 的细胞；胸腺嘧啶； 

血管紧张素 Ⅱ；近交自发性 大鼠 

目的：研究转 染反义碱性成 纤维 细胞 生长 因子 

(bFGF)寡核苷酸(ODN)对培养的 自发性高血压大 

鼠(SHR)主动脉平滑肌细胞 (SMC)生长 的影响． 

方法：用脂 质体介 导法将 反义 bFGF ODN转入 

SMC内，用 Nontm'a杂交检测 bFGF基因表达，并 

测定[ H]my~dine掺人和细胞计数． 结果：转染 

反义 bR ODN(5 tmaol·L )几乎完全抑制血管 

紧张素 Ⅱ(AngⅡ，ltxmol·LI1)诱导增高的 bFGF 

mRNA表达和明显抑制 SMC增殖 ，在基础状态和 

ArIg 1I刺激条件下，[。H]mymi~ 掺人分别被抑 

制 26．5％ (P<0．01)和42．0％ (P<0．01)，细胞 

数分别被抑制 l7．3％ (P<0．01)和 22．2％ (P< 

0．01)．结论 ：反义 bR ODN能有效抑制 AngⅡ 

诱导的 bR 基因表达和 SMC增殖． 
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