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Effects of ginseng stern——leaves saponins on one— way avoidance behavior In 

rats 

MA Tian—Cai。 YU Qing-Hai，CHEN Mmg-Hua (Division ofPharmacology，Delmrtmem 

ofTraditional Chinese Medicines，Shenyang College ofPharmacy，Shenyang 110015．China) 

^BSTR^(．r Udng _ multiple--廿isl。 training- 

to--criterion procedure， the effects of repeated nd nain- 

istmtions of ginseng gten~ lesves seponins(GSLs1 on 

!earnlng and memory of one-way RVOids12c4：in rats 

werc studied in shuttle-box In acquisition． GSLS 

1O． 30． and 60mg·tg ip shortenedthelatencyof 

svoidenc~in _bell1 haped fflaDDCffrom J 0土0．2 sin 

saline ratsto 0．8土 0 5， 0．5土 0．1， 0_昌土 0 2 sfd 3 

learning)and from 0．9土0 2 s to 0．8土0．2。0．7土0．1。 

and 0．8土0．2 sfJ0×24 hmemory)．andthe bestdose 

wa~ 30m g·kg- ． GSLS 30 mg·ks-‘ short~m d 

thelatency ofavoidance prolonged  by scopolamine0．8 

mg·ks-‘暑cfrom 5．2± 1 3 sto 3．9±0．8 s(d J learn- 

ins scquisition)andfrom 2．2土0 6 ston8±n3 sf3× 

24 h memory scquisition) In趣tcntion． GSLS 30 

nag· kg ip shortened  the latency prolonged by 

cycloheximide 2．5an d 5mg· ip from 3．4± J．0 s 

to1．4土0．5 sf4hmemory)andfrom J．6土0．3 sto 0．9 

土02 s(24 hmemory)．andincreasedthe聃oidance 

number decreased by cycloheximide 5 mg·k窖‘‘from 

38．1土 8．8％ to 72．4± J0_昌，‘(4 h memory)．The re· 

salts indicate that GSLS r|ci~tatcd the acquisition of 

learning and memory  in rats- and improved thc 

scopolamine smiles_咀and cydOheximide smilesia． 

KEY W ORDS saponins； avoidan ce learning； 

memory ；seopolamine；eyclohexlmide；acquisition；re- 

U：ntion(psychology)；ginseng 

The root of Panox ginseng CA M eyer has 

been used as restorative drug， sedative， pay— 

chic energizer and an agent to counter senilc 

changes and to prolong vital force (“
． 

Pharm acological studies have shown 出af 

GSLS have the similar actions to the ginseng 

lOOtsf2J
．  
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Some investigators studied ginseng in 

many behavioral models ． The reports of 

ginseng on active avoidante having not been 

found， we explored the effects of GSLS on 

one--way avoidance behavior． 

M ^TERÎ LS 

Rats Wistar rats， 8， werc obtaincd 

from the Laboratory Ahim al Center in 

Chinese M edical University． The rats werc 

housed 5 or 6per cage on anaturallight-dark 

cycIe． Theyhadf e a。c0 tofood  andwater， 

Drags Scopolamine(Stop．Fluka AG)。 

cycloheximide (CXM．Nacalai Tesquc lnc 

Kyoto)，GSLS。(inbin County 2nd Pharm— 

aceutical Factory。Liaoning Province)with a 
90．3％ contest of ginsenosides were dissolved 

in normal saline(NS)before usc．Thcsc drugs 

andNSw eisjetted ipin a volumeof 5m卜 

kg。。exceptSenp(sc，1 mI．ks- ) 

Behavioral apptrat~ Thc apparatus 

wasmade ofawooden box61 cm longdivided 

into 2 equa1 compartments(30 cm×24 cmx 

41 cm)by a v~ticalwanwith a 9 crll diameter 
holet4J 0nc compartment was used as shock 

side~lluminated by a lOO W 1amp and the 

other as the safe side． Each compartment 

contaiIlcd separate grid floor consistins Of 0．5 

crfl diameter brass rods 1 cm apart． The 

shock sidegrid COUIdbeel~trified  by a vohage 

device． 

M ETHODS ^ND RESUI S 

lkhav~ral procedure There were 3 

phases to the procedure： adaptation。 train· 

jng． and testing． Rats were habituated  to 

both compartments for 90 s before rⅡgt train． 

ing tfja1． The rats werc trained  to cross the 
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hole from the shock side into the safc side 

within the duration of a conditioned  stimulus 

(CS，flash~ght)．and if they failed to do so， 
也 ev werc punished  with a footshock， an 

unconditioned stimulus (US， AC 30 V1． 

Each rat received 30 trials daily． One t a1 

consisted of 15 s intertnal interval foflowed  by 

15 s CS． Tbe la毫t 5 s Of CS overlappe d with 

US． Testing procedure was the same as train- 

insproce dure． 

Pturllmetela--d statistics In this study， 

we courtted the number and／ or latency of 

avoidance  to evaluate the learning or mem ory 

perform ance of the daily training or testing 

Group comparisons were perform ed by t test． 

Efleets 0f GSLS on the ~ qalsition of 

balling and memory Four groups of 6 rats 

each， weighing 206± 20 g。 received either 

NS，GSLS 10，30 or 60 mg·kg。。bid(at 

800 and l6OO)2 d prior to d 1 training and 

once  30min priorto d l一3training． M emory 

8c口lⅡsition 1 0．x 24 h test was pe rformcd after 

d 3 training． 

GSLS 10， 30。 60 mg ·kg。。 shortened  

he latency of avoidance in a bell-shaped 

manner exce pt in d l training． and the 

optim al dose was 30mg ·kg- ． These results 

indicatcd that GSLS facilitated  the acquisition 

of learning and memory(Tab 1)． 

I． ]gfl't~'mel"GSLS0p)o-acqalJidom ofk·nII窖 

(d1— and10x 24-nmlory(d13)ofHe-way-t枷 - 

_- ■ rltet． ^-‘。 土 SD． ’P>0．05． 

’’P<0．05． " NS 8rm lk 

Drugs。 Avoidance latency∞ 

mg·kf。 dI d 2 d 3 d13 

Ns — 

GSLS 10 

30 

60 

4士 0．9 l_5±O 7 1 0土0．2 O 9土0．2 

． I± 1．0’ l_0±0．4’ 0．8土0
．
5’ 0

．
8土0．2’ 

．
8土0．3’ 0．g土0．Ï 0．5土0．Ï 0

．
7土0．Ï  

．
7土0．4’ 0．9土0．2’ O．8土0．2 0

．8土0．2 

Effecm of GS! S on scop-iml~  

tmne~a Twenty three rats- weighing 176± 

22 g， were divided  into 3 groups： N S 7。 

Scop 7， and G SLs_Scop 8 rats． They re— 

ce ived  eitherN S。 N S or G SLS 30 mg·kg一‘ 

bid(at 8O0 and l6oo)2d prio to d l training 
and rcccive~cither NS—NS(sc)。NS-Scop 0．8 

m g·kg。。 orG SLS-Seop 30m priorto d l 

training， and received  either N S， N S or 

G SLS 30m in priortod 2-5Irainins． M emo— 

ry acquisition 3x 24 h testwas done afterd 5 

training． In this experiment。 ea ch rat was 

givcn 24 trials daily． 

scop prolonged  the latency of avoidance  

th rougbout training and testing。and signi- 

ticantly in d l training。 while G SLS signi- 

ficantly shortcned  the Scor-prolonged latency 

in the meantime． The results indicated th at 

Scop impaired  the acquisition of learning and 

memory and GSLS improved  the Scop 

amnesia(Tab 2)． 

Tab 土 AveMauce latemcy (_】-I r GSLS 30 mll· 

k 一’ ip¨ avqubdtlmm Impairment of lelmthlg(d l一5) 

--d 3×24IEeEo~ (d窖)ofOlte'-WRy 8~Waltceh rats 

ladae．,ed Seep 0．8mg·丘 一’ ∞． t7-8， 土SD． 

’P>O．05， ⋯ p<0．01 vJ NS group； P>O．05。 

++P<O．05． 什 <0．Ol v Soap Stomp
．  

Effe~~ of GSLS ¨ CXM -induced rete11- 

tion impakment of 4 h ieBOry ['wenty one 

rats， weighins l 86± 22 g。 were first adapted  

andtrained  asdescribedabove． The rats were 

divided  into N S group， CXM  group and 

GSLS—cxM group r7 per group)after they 
basically learned  the be haviora1 task with 

more th all 85％ avoidance for each rat． They 

n，ccived  da ily either NS。 N S or G SLS 30 

mg ·kg 15 rain prior to the following 3 d 

training and received either NS-NS， 
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N S-CXM  5 mg ·kg or GSLs-CXM  im． 

mediately after the last day training． and 

en． 4 h memory retention was tested． 

The latency and numbe r of avoidance in 

the last day training showed  no dm fence 

among 3 groups． and CxM (5 mg·kg ) 
significantly prolonged the latency and de- 

creased the num ber in the relention testing 0f 4 

h memory． and in th e meantime， G SLS 

significantly shortened the CX M —prolonged  

latency and increased the CXM -decreased 

number The results revealed  that CXM  im． 

paired  the retention of 4 h mem ory an d G SLS 

improved the CxM amnesia(Tab 31． 

Tab Effectsof GSLS 30mg·kg-‘ _ mte~tiou 

pa[rmemt of4 h- 24 hmemory orone-wayitvo[~ 

-睢 e1I ratsimlm~l byCXM  5--d 2．5m一· ～ lp． 

^L： ■Told■■悻 la~eleyi ^N： aveldaace mumbtr． 

-̂ ‘一7， f 士 SD． ’P>O．0 s． ¨P<0．O5． 

⋯ P<O．0l " NS Itreup； P>0．05． 尸<0．O5． 

一 P<0．0t盯 CXM  Cremp． 

NS CXM GSLS+CXM  

4 hmemory 

Last day training 

AL。8 一 l 5±0．3 1．4±0 3’ 1．3±0．r’ 

AN．％ 100土0 100土0’ 100土矿’ 

Retention testing 

AL． 8 

AN ． ％ 

I．4土0．4 3．4土 I．矿¨ I．4土0 

99 B土0 2 38．I土8．矿¨ 72．4土10．g忡 

Efleets ofGSLS on CXM -ladueed reten— 

lion Im pairmest of 24 h memory Twenty 

rats． weighin g 198± 20 g· were adapted ． 

trained  and tested  as described above andin 4 

h memory retention testing． The retention 

lcst 0f 24 b memorywas perform cd， and the 

dose 0fCXM was 2．5 mg ·kg_。． 

·柏 5· 

1-he latency and number in the last day 

training 血owed  no differenge among 3 

groups， an d CXM 2．5 mg· kg-‘ signi- 

ficantly prolonged  the latency and 

meanwhile， GSLS signifw．antly shortened the 

CXM -prolonged latency in the retention test- 

ing． Both CXM  and GSLS + CXM  had no 

effect on the number in the mem ory testing． 

The results幽owed  that CXM impaired the rc． 

tention of 24 h memory an d GSLS improved  

the CxM amnesia crab 3)． 

DISCUSS10N 

Th is study was to explore the m echan isms 

of G SLS facifitating learning and mem ory 

directly in respect of cthopharmacology． The 

experimental results indicared that GSLS 10， 

30． 60 mg ·kg- facilitated  th e acquisition of 

learning and memory in a bc11一 aped mann．cr 

and GSLS 30 mg·kg一 im proved the acqui- 

sitionimpairmentinduced  by Stop． Th efor- 

tiler has been not yet reported m ginseng 

be haviora1 re searches， and the latter m ay be  

one of the mechanisms of 8inseng facilitating 

the lea rning and mam ory acquisition． W e 

think GSLS m ay po ssess a central m uscarine 

agonism and be  used in the treatment of 

cognition deficits such as Alzhcim er's disease 

resulting from cholinergic hypofunction． 

Behaviora1 expe rimerits have connrmed  

that cerebral protein synthesis is not ncccsLm'y 

fo r learning or for mcqmory fo r 3 h after 

training． but it is required  for long-term 

memory  ． In this study， CXM ， a protein 

synthesis inhibitor， im paired  the retention of 

4 h and 24 h memory． Th ese results dem on． 

strated  the above discoveries  again． GSLS 

signiticantly improved the CXM amnesia． 

therefore， we think GSLS may increase the 

protein biosynth esis in rat brain． and th is 

view was supported with the resultB of fitera· 

tur ． 

It should be  mentioned  th at a high volt· 

age， constant current scram bler ．has be en 
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widely used in the study of conditin ncd aVOid． 

m ce responding． Our experimental condi— 

fions being lim ited， we used an ordinary volt— 

age device in this study． In 也 is case， 也e 

learning acquisition perform ance of control 

rats appeared too high to be convenient to the 

study of cognition—enhancing drugs，however， 

GSLS still showed  the facilitation on learning 

endmfm ory． 
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人参茎叶皂甙对大鼠单路回避行为的影 响 

马天才、于庆海、陈明华 
(沈阳药学院中药系药理教研室，沈阳 1 1001 5，中国) 

摄耍 用穿梭箱法，研究多次 ip人参茎叶皂~(GSLS) 

对太 鼠学 习和记忆的影响．GSLS 10，3O，60 mg· 

k丘 以钟形方式缩短回避潜伏期从而易化了学习和记 

忆获得．GSLS 30 mE·kg- 增加回蘸次数和 ／或缩 

短回避潜伏期从而改善了东莨菪碱(O．8 mg·kg 吕c) 

遗忘和环己酰亚胺(2，5和 5 mg·kg-’ip)遗忘． 

美蕾词 皂甙类；回避学习：记忆；东莨菪碱：环己 

酰亚胺；获得：保持 (心理学) 人参 

中田药理学报 Acta Pharmacologica Sinica 1991 Scp；12(5)：406—4l0 

Inhibitory effect of triptofide on colony formation of breast and stomach 
e~lnce r celllines 

W EI Yi—Sheng， ADACHI Isamu 

(Cell Growth Factor Division．National Cancer Center Research Institute，Tokyo 104，Japan) 

B̂STR^CT T pto~de (Tri】 is a diterpenoid 

~iepoxide molated from Tripteryghtm wilfordii Hook 

F． e effects of Trl on th e co lony fo rmation of 

breast cgnv．．~r cell lines M CF—7 and BT—_20． stomach 

cgncer ce ll lines h KN—45． M XN一7． and 

XAT0—lⅢ ， and promyelocyfic leukemia ee lI line 

HL—蜘 were reported  U sing Hamb12rger-Sahnon's 
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Now st laboratory of Ontology．Fujian Provin- 

dal Institute of Medical Sconces， Fuzhou 350001， 

China 

do12ble layer agar technique with certain rood卜 

fieations， callcer cells wcre cultured jn 0．3％ agar jn a 

highly humidified atmosphere of 5％ Co， at 37℃ for 

I4—21 d Colonics weft counted oll d 14 r0ccasionally 

d 2I1withthe colony annlyzef system CA-7A． Ofthe 

5 solid tumor ce ll lines tested ， 4 showed dim inished 

co lony formation in soft agar by >70％ of control 

va112ein Tri1旷I mo1．L叫 (contin12012$exposure)． 

The magnitudes of the inhibitory erect ofTri Oll most 

breast and stomach cancc~eell lines weuc similar to 

that Ol3．the leukemia eell line HL-60． ICso were 

0．504一l 22 g·L一． The clinically achievable peak 
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