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Effects of ligustrazine，tanshinone II A，ubiquinone， 

and idebenone on mouse water maze performance 

LIU Xiao．JunI
． WU Wu-Tong 

(School ofBiophannaceutics，China Pharmaceutical Universi~,，Nanfing210009，China) 

KEY W ORDS maze learning； liguswazine； 

tansh~oneⅡA：ubiquinone；idebenone；scopolamine； 

pyrazines；benzoquinones 

A珊 ：To observe the effects offourdrugs，ligustrazine 

(Lig)，tanshinoueⅡA(Tan)，ubiquinone(ubi)and 

idebenoue Ide)，on learmng andmemory of illOllse． 

M咂T丑ODS：Mouse water愀 was used to evaluate 

ncoffopic effect． REslJI腮 ：In∞mpa血on withthe 

defectivemodel(only scopolamine 3mg‘ ～，T肋 20 

mg‘ ～，ig)shortened the escape latency dramatical— 

ly from (36±19)s to(11±5)s(P<0．01)and 

reduced errors from 7±5 to 1．5± l 3 (P <0 05)． 

Ubi 20 mg‘ ‘。ig decreased the escape latency from 

(37±18)sto(17±12)sand errorsfrom 8±5 to 2．1 

±2．7【P<0．01)． Ide 120 mg‘k鐾 (ig)mdnced 

theOTOl~from 8±6to 3．4±2．9(P<0．05)，but had 

no remarkable effect on the escape latency． Lig did 

not exhibit marked effect on the deficit． 

CONCLUSION： Tan ， Ubi， and Ide improved 

sc~olamirle—calls0d spatial performance defects in 

lnOusl~． 

Alzheimer disease(AD)is a noumlogical disorder 

identified clinically by progressive memory loss an d 

dementia． AD has been recognized as the most 

colnrllonform of ado lt-ou set dementiaand estimated to 

affect nearly 10 percent of the population over 65⋯
．  
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The main pathological changes of AD exist in the 

blain， including dysla'ophy of the col~ex and hippo· 

campus，ere，and p1j degeneration ofvarious kinds 

of nenl~us， especially cholinergic netk-'ons The 

cholinergic hypoflr_sis of AD was pIUI)osed and drugs 

that improve cholinerglc functions， as well as those 

dilate brainbiood vesseIs，have been pmved potent and 

typical amongthe variou s sWategiesinAD therapy． 

Ligustrazine(Lig)，extracted from Clfinese hefb 

Ligusticum chuanxiong，and tansbinoneⅡA (Tan)， 

ou e of the main hydrophobic components of Salvia 

miltiorrhi~ ，yielded anticua gulation and thrombolysis． 

Lig dilated blood vessels and thus increased blood flow 

in dog brains~ 
． Tan was utilize~ t0 treat coronary 

heart diseasein clhdc． Asan important component of 

the mitochondrlal respiratory chain，ubiquinone(Ubi) 

has been wi dely applied  in cardiovascular diseases． Its 

analogue idebenolle(Ide)also activated motichoudrial 

function of brain cells and therefore， littplDve brain 

metabolisms and psychiatric cou ditions in 

deraenti a【 J． Itis necessarytofocus onthe behavio。 

ml pharmacology ofthese drugs，whichmight provide 

valuable hints for the development of promising 

therapeutics for AD． 

W ater maze is a sim ple and practical method 

freqtmatly —l0舯 ed t0 study mapact of non wopics oil 

learningandmemory ． In this study．we employed a 

moditication of this mode1 systenaL to ob serve the 

effects ofthe abovefour drugson mouse~ fonmnce． 

Mice Kon ming s嘶 n mi ce of eithel" sex． 

weighed 20．0±s 2．0)g，we陀supplied by shan曲ai 

Experimental Animal Center， Chinese Academy of 

Sciences(Grade 1I，Certificate No O05)． 

M aterials Tan wasprepared and kindly fled 

by PmfMIN Zhi—Da， Deparffnent ofPhytochamistry． 
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Ligustrazine 

Tanshinone IIA 

CH] 

H] 

l 

(c —cH=c—c )Io—H 

Ubiquinone 

Idebenone 

Chiun  Pharmaceutical University． Ligustrazine phos． 

phate(L )was purchased from Limin Phamhacetl一 

廿cals， Guun gzhou． China： Ubj from Taizhou 

Biocheanical Pharmaceuticais． zhou．China；and Ide 

was purchasedfrom TakaraCorporation ，Japan ． Other 

chemicals veere of reagent grade． 

Behavioral tesc Mice were kept in a 12．h 

light／dark cycle and permittedto eat and drinkfreely． 

Following the period of 2．d habituation， each mouse 

eired 3 training sessions daily for successive 7 d． A 

plastic water maze (踯 cn1× 50 cn1× 20 cm )was 

utilized to assay molase perfommnce． The depth of 

water was 10 cm and tempo'ature(23．0±0．5)oC 

ThemooseⅥ placedinthe watermaze．withits nose 

toward&the veall of starting point，and trmned to find 

the platform． Mice were trained t0 a criterion of 

reaching the plaffonnwithin 20 minand <2 a of 

entering non-exiIs． Once a r∞use reached this 

criterion ，trainingwas reducedtoone session daily until 

all mice were qualified Then trained mi ce 啪  

randomly assigned to groups． All pbannaceuticals 

were suspended in 0．5％ sodium carboxymethy1 

cellulose(CIVIC—Na)． Different doses of drags were 

a&nimstered orally 1 h and scopolanine(3 mg· ) 

Was injected intraperitoneally 30 mill before behavioral 

test． 11 time of reaching the platform and the 

number of errors were recorded． 

Statistical analysis Data of behavioral test 

veere expressed as x 4-s and with t-test． 0vA 

followed by Dlmcan’s multiple—range test was used for 

comparison betweenthe groups． 

RF~ ULTS 

Miceinjectedwith scopolamine(3mg- 一，ip) 

prolonged the latem3z of escaping to the p】a and 
show ed increased elTot8 of enteringthelion—exits． Ljg 

had noremarkable effecton the defect(Fig1)． 
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Fig 1． E协 Lig 蛳 筑呻 0】龇 i tllced spatial 

performmtlo~deficitsin瑚 I wa垭 Ⅱt ． A)Latener 
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Tan．Ubi．and Ide attenuated the scopolamine 

induced deficits to different degrees． (2O mg。 

k呈 ，ig)markedly shortened the escape latency(P< 

O．01)and reduced me err0 (P<O．05．Fig 2) 
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Fig 2． Effec~ 0fT O11 sc0pD】锄  e- Iduced~ llal 

口e叫 mar10e de丘dts．m m use wa崦r n目髓． A】 

I．,aten~y 0f血dil1g 血e platfn ；B】l'qm ber 0f 

el1幢面 TI叫 a妇 ． 1,1=8埘画。e． ±s． P <0．01 

傩 CMC-Na 4-吼 c-Na( =“ mice1． 中 (0 0s， 

‘P<0．01 t塔(21~C-rqa+s吼 ol锄mJ-e【1,1=18廿-jce)． 

Ubi(20 mg·kg～，ig)resdted in very remark— 

able rexluction of both the escape latency and errors 

(P<O．01，Fig 3)． 

Ide(120mg· ～，ig)prominently decreasedthe 

I~TOrS，but not the escape latency(P<O．05，Fig4)． 

Wh“e Lig has beenI'elx~to．x]to enhance cognitive 

abifity of rats ．our data did not support significant 

enhancemem in mice． This disct~ acy Hd be 

ascribable to difference in a~imals or testing models． 

Our msuhs showed that 1 ． Ubi． and Ide 

improve scopolamine-i~&r_．ed spatial learning defects in 

irlous~ water Ⅱ1aze to different extents． It is 

worthwhile to find whether me three drugs promote 

learamg and mo_211o~ of IIK)IIN~through the ~omnlon 

cholinergic pathway． Particularly．吐leir influences on 
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k【岫 0f丘ndjng me pIa出阳Ⅱ；B J NI肌ber 0f 
entering~ ．emts． 1,1=10mj∞ ． ± s． <0．01 

借 CMC-rqa+CMC-rqa 【n=加 】． |P<0．毗 

口呱 -rqa+sc0T，0l锄 【n=16疵 )． 

60 

餐 
薯 l4 

驰 

i 

CMC-Nm 

CMC-Na 

CM C-Na 100 120 140 

mg‘kg‘。 

8±6 

CMC-Na 

CMC-Na 

CMC-Na 100 120 140 

mg‘l噜 

F蟾 4． 1F．~ects 0f Idebenone 0lI 9o0p0Imnine．缸ldIlced 

s口划 pa 0Ⅱn deficits 啪 I胎e water n峨 ， A J 

k岫 研 of6l1dil-gⅡleplatform；B)l'qm ber 0f 岫 口g 

TI叫 -ex ． 1,1=10廿-jce， ±s． <0．毗 借 眦 №  

+CMC-rqa I 1,1= 10 I血 )． <0．05 借 CMC．rqa+ 

s吼 。 l，e【 =16Ⅱ血e J． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


1SSN 095~9750 ActaHlalmac,ol Sin 中国荮理学报 1999Nov；舶 (11) 

E-mail aps@seizer．dacnc ac c口 Phn／Fax 86-214i474-26E9 

activities of the key enzymes in this pathway． 6 Morris R Developments of a “ irocedare for 

cholinestorase (ChE)and choline acetyltrans．ferase studying spflt~tlleanm~inthe rat-JNeumsci Met}Il蚰4； 

(ChAT)．1x~inain to be investigated． 11：47—60 

Nilta A f【9]repoited Ide(2O mg·kg-- x
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X C ,Bai DL． 

administered successively for 21 dj elevated the germ activities and『no water nH perf~
．  Acta 

expresslo~a of hippocampus NGF 1111 rats with basal Phannac。l Sin l9粥；19
：413—6． 

forebrain lesions， in addition to the improvement in 8 WalanabeH
．
Candidates蔚 cogl~fi,cle ed1a1 extracted 

leaning andmemory andtheincreaseinChAT activity， frommedicinal#ants：pa 曲 n andtemamethylpyrazme 

Prelim inary result of onr research suggested that Ubi Behav BrainR 1997；83：13．5—41 

r10 nag，kg 。bidfor15 d、enhancedNGFmRNA level 9 NI曲 A， 砌 _衄 Y， R唧bwa Y， w舢 w， 

In mu ppocr蛐 s(unpublished data) Further H ayas
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efforts should be made to verify the effects of Ubi an d ingnoves learning and Ⅱ in basal forehrain-lesioaed 

Ide on NGF germ expression ／n vivo Studies in this r 
． Naunya-~i"maiedeberg’s Arch Hmrmacol 1994；349： 

aspect is of great importance not only for illuminating 4Ol一7． 

ha|li 。f e oonDD ’but 7一尸 
develooin~ ootential an ti．AD dru~s Behavioral 

phann 。 methods，sllch as 眦 e pr0— 111-@~、丹参酮ⅡA、泛醌和艾地苯醌
． 

c。duIe，can be employed as powerful tools in primary 对小鼠水迷宫操作的影响 尺 -7 ．／ 
screening of active AD therapeutics，especially from 

traditionalChinesemedicines． 刘晓军 ，吴擅拥 (中国药科大学 生物制药学 

院．南京 21OO09．中国) 
To Prof TANG )(i．Can 

MsWANG Hong，andMsLIU J_n(ShanghaiInstitute 

ofMarefia h ica，Chinese Academy of Sciences)for 
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艾地苯醌；东莨菪碱；吡嗪类；苯醌类 
— —  

目的：观察川芎嗪、丹参酮ⅡA、泛醌和艾地苯醌 

四个药物对小鼠学习记忆的影响． 方法：采用小 

鼠水迷宫评价促智作用． 结果：与东莨菪碱模型 

组相比，丹参酮ⅡA(舶 mg’kg～，ig)到达平台的 

时问从(36±19)s缩短至(11±5)s，进人死角错误 

从(7±5)次减少至(1．5±1．3)次；泛醌(舶 mg· 

kg-。， )也能缩短时间从(37±18)s至(17±12)s 

和减少错误次数从 8±5至 2．1±2．7；艾地苯醌 

(120 mg·kg-。，i2)只能显著缩短时间从(8±6)s 

至(3．4±2 9)s． 川芎嗪不能缩短时间和减少错 

误．结论：丹参酮 ⅡA、泛醌和艾地苯醌能不同 

程度地改善小鼠因东莨菪碱所致的记忆损害． 

(责任编辑 李 颖) 
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