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Effects of ginseng stem—leaves saponins on one—way avoidance behavior in

rats

MA Tian—Cai’, YU Qing—Hai, CHEN Ming—-Hua’ (Division of Pharmacoiogy. Department
of Traditional Chinese Medicines, Shenvang College of Pharmacy, Shenyang I10015, Ching)

ABSTRACT Using a multiple—trial, training—
to—criterion procedure, the effects of repeated admin-
istrations of ginseng stem—Ileaves saponins (GSLS) on
learning and memory of one—way evoidence in rats
were studied in shutile—box. In acquisition. GSLS
10, 30, and 60 mg - kg' ip shortened the latency of
avoidence in & bell—shaped manner from 1.0+ 0,235 in
saline rats to 0.8+ 0.5, 0.5x 01, 0.8+ 02 s(d 2
learning) and from 09+ 0.2 to 0.8+ 0.2, 0.7+ 0.1,
and 0.8+ 0.2 & (10 24 h memory), and the bast dose
was 0 mg+ ka™'. GSLS W mg- kg™' ip shoctened
the latency of avoidance prolonged by scopolamine 0.8
mg* kg™ scfrom 52+ 1.3s5t03.910.8s(d ] learn-
ing acquisition) and from 2.2+ 0.6st0 0.8+ 03 (3x
24 b memory mequisition). In retention, GSLS 30
mg+ kg™' ip shortened the latency prolonged by
cycloheximide 2.5 and 5 mg - kg™' ip from 3.4+ |.0s
to 1.4+ 0.5 . (4 h memory) and from 1.6+ 0.3 38 to 0.9
* 0.2 3 {24 h memory). and increased the avoidance
number decreased by cycloheximide S mg « kg™ from
38,11+ B.8% to 7241 10.8% (4 b memory). The re-
sults indicate that GSLS facilitated the acquisition of
learning and memory in rats, and improved the
scopolamine amunesia and cycloheximide amnesia.

KEY WORDS saponins; avoidance learning;
memory; scopolamine; cycloheximide; acquisition; re-
tention (psychology): ginseng

The root of Panax ginseng CA Meyer has
been used as restorative drug, sedative, psy-
chic energizer and an agent ta counter senile
changes and to prolong vital Fforce™.
Pharmacalogical studies have shown that
GSLS have the similar actions to the ginseng

motsm.
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Some imvestigators studied ginseng in
many behaviaral models™. The reports of
ginseng an active avoidance having not been
found, we explored the effects of GSLS on
one—way avaidance behavior.

MATERIALS

Rats Wistar rats, 3 , were obtained
from the Laboratory Animal Center in
Chinese Medical University. The rats were
housed § or 6 per cage on a nataral light—dark
cycle., They had free access to food and water,

Dmgs Scopclamine {Scop, Fluka AG),
cycloheximide (CXM, Nacalai Tesque Inc
Kyoto), GS5LS (Xinbin County 2nd Pharm-—
aceutical Factory, Liaoning Province) with a
90.3% content of ginsenaosides were dissolved
in naormal saline (N'S) before use. These drugs
and NS were injected ip in a volume of S ml»
kg~' except Scop (s¢, 1 ml = kg™V).

Behavioral apparatus The apparatus
was made of 8 wooden box 61 cm long divided
into 2 equal compartments (30 cm x 24 cm x
41 c¢cm) by a vertical wall with a 9 cm diameter
hale®, One compartment was used as shack
side {luminated by a 100 W lamp, and the
ather as the safe side. Each compartment
cantained separate grid floor congisting of 0.5
cm diameter brass rods 1 cm apart. The
shack side grid could be electrified by a voltage
device.

METHODS AND RESULTS

Behavioral procedure There were 3
phases to the procedure: adaptation. train-
ing, and testing. Rats were babituated to
bath' compartments for 90 s before first train-
ing trial. The rats were trained to cross the
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hole [rom the shock side into the safe side
within the duration of a conditioned stimulus
(CS, flash light}, and if they failed to do so.
they were punished with a footshock, an
unconditioned stimulus (US, AC 30 ¥).

Each rat received 30 trials daily. One trial
consisted of 15 s intertrial interval followed by
15 s C8. The last 5 s of CS overlapped with
JS. Testing procedure was the same as train-
ing procedure.

Parameters and statlstics In this study,
we counted the number and / or latency of
avoidance to evaluate the learning or memory
performance of the daily training or testing.
Group comparisons were performed by £ test.

Effecta of GSLS on the acquisition of
learning and memory Four groups of 6 rats
each. weighing 206+ 20 g, reccived cither
NS, GSLS 10, 30 or 60 mg+ kg ' bid (at
800 and 1600) 2 d prior to d 1 training and
nnce 30 min prior to d 1-3 training. Memory
acquisition 10.x 24 h test was performed after
d 3 training.

GSLS 10. 30. 60 mg- kg™' shortened
the latency of avoidance in a bellshaped
manner except in d 1 training, and the
optimal dose was 30 mg * kg . These results
indicated that GSLS facilitated the acquisition
of learning and memory (Tab 1).

Tab 1. Effects of GSLS (Ip) on acquisiion of learning

(d 1-3) and 10 % 24 b memory {(d 13) of one—way avoM-
ante Im rets. =6 x t SD. P> 008,
**P<0.05, va NS group. .

Drugs, Avoidance latency (s)

mg * kg™ 41 d2 a3 d13
NS — 24309 L1507 10x02 09102
GSLS 10 2.1+ 1.0° 1.0+0.4* 0.8+05% 08102

30 L.8+0.3° 08+0.1% 051017 ¢.7£0.1""
60 1.7:04" 09+02" 08+02" 0810.2°

Effects
ampesia
22 g,

of GSIS om Scop—induced
Twenty three rats, weighing 176 +
were divided into 3 groups: NS 7,

Scop 7. and GSLS—Scop 8 rats. They re-
ceived either NS, NS or GSLS 30 mg » kg ™'
bid (at 800 and 1600) 2 d prio- to d 1 training
and receive either NS—N8S (s¢), NS—Scop 0.8
mg - kg”' or GSLS—Scop 30 min prior to d 1
training, and received either NS, NS or
GSLS 30 min prior to d 2—35 training. Mcmo-
ry acquisition 3 x 24 h test was done afterd 5
training. In this experiment, each rat was
given 24 trials daily.

Scop prolonged the latency of avoidance
throughout training and testing, and signi—
ficantly in d 1 training, while GSLS signi—
ficantly shortened the Scon—prolonged latency
in the meantime. The results indicated that
Scop impaired the acquisition of learning and
memory and GSLS improved the &Leop
amnesia (Tab 2).

Tab 2. Avaldance |atemcy (s) after GSLS 30 mg
kg Ip on ncquisition Impairment of learulug (d 1-5)
and 3 x 24 h memory (d &) of ome—way avoldance in rats
induced by Scop 0.8 mg * kg’ sc. n=7-8 <t SD.

*P>005, '"P<D.0l vs NS group; ‘P>0.08,
HP<0.08, *P.<0,01 vs Scop growp.

NS Scop GSLS+8cop
d1 12107 521" 3.9+ 0.8
d2 26107 341+09%° 1.9+07%
d3 20104 21t06"° 1.4=04%
a4 1.8+0.4 20+03" 1.0 0.2
ds 16105 2.1+ 086" 0801
d8 1.7+04 22+06° pRtgA™

Effects of GSLS on CXM—induced reten-
tion impalrment of 4 h memory Twenty one
rats. weighing 186+ 22 g, were first adapted
and trained as described above. The rats were
divided into NS group, CXM group and
GSLS-CXM group (7 per group) after they
basically learned the behavioral task with
more than 85% avoidance for each rat. They
received daily either NS. NS or GSLS 30
mg + kg™ 15 min prior to the following 3 d
training and received ecither NS-NS.
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NS—CXM 5 mg-+ kg* or GSL5—CXM im-
mediately after the last day training, and
then, 4 h memory retention was tested.

The latency and number of avoidance in
the last day training showed no difference
among 3 groups, and CXM (5 mg- kg")
significantly prolonged the latency and de-
creased the number in the retention testing of 4
h memory, and in the meantime, GSLS
significantly shortened the CXM-—prolonged
latency and increased the CXM-—decreased
number. The results revealed that CXM im-
paired the retention of 4 h memory and GSLS
tmproved the CXM amnesia {Tab 3).

Tuh 3. Effects of GSLS 30 mg - kg' ip om retestion
fmpalrment of 4 h and 24 h memory of one—way ovold-
ance in rats induced by CXM 5 and 2.5 mg * kg™’ fp.
AL: avoldonce latency; AN: avoldapce mumber.

n=&7. x t SD. " P>0.08, **P<0.08,

“**P<0.01 v+ NS greup: 'P>0.05, “P<0.0S,
P <0.01 vs CXM group.

NS CXM GSLS+CXM

4 h memory
Last day training
Al, 8 -~ ~1.5£03 14x03" 1.3£0.a"
AN, % 100+ 0 10007 100"
Retention testing
AL. s 14+04 34110 14107
AN, % 99RB+02 3B 1+88"" 724+ 108"
24 h memory "
Last day training
AL, & 1.6 0.1 1.5t0.1"° 1.5+04"
AN, % 983+ 1.8 ORI+26" 9711277
Retention testing
AL, s 1.2£0.2 1.6103° 09102
AN, % 97.2+25 9521€9° 962t40"

Effects of GSLS on CXM—induced reten-
tion impairment of 24 h memory Twenty
rats, weighing 198+ 20 g. were adapted,
trained and tested as described above and in 4
h memory retention testing. The retention
test of 24 b memory was performed, and the
dose of CXM was 2.5 mg = kg™".
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The latency and number in the last day
training showed no dilference among 3
groups. and CXM 2.5 mg- kg! signi—
ficantly  prolonged the latency and
meanwhile, GSLS significantly shortened the
CXM-~-prolonged latency in the retention test-
ing. Both CXM and GSLS + CXM had no
effect on the number in the memory testing.
The results showed that CXM impaired the re-
tention of 24 h memory and GSLS improved
the CXM amnesia (Tab 3).

DISCUSSION

This study was to explore the mechanisms
of GSLS facilitating learning and memory
directly in respect of cthopharmacology. The
experimental results indicated that GSLS 10,
30, 60 mg - kg™ facilitated the acquisition of
learning and memory in 4 bell—-shaped manner
and GSLS 30 mg -~ kg™ improved the acqui-
sition impairment induced by Scop. The for-
mer has been not yet reported in ginseng
behavioral researches. and the latter may be
one of the mechanisms of ginseng facilitating
the learning and memory acquisition. We
think GSLS may possess 4 central muscarine
agonism and be used in the treatment of
cognition deficits such as Alzheimer's discase
resulting from cholinergic hypofunction.

Behavioral experiments have confirmed
that cerebral protein synthesis is not necessary
for learning or for memory for 3 h after
training, but it is required for long—term
memory'”, In this study, CXM, a protein
synthesis inhibitor, impaired the retention of
4 h and 24 h memory. These resulis demon-
strated the above discoveries again. GSLS
significantly improved the CXM amnesia,
therefore, we think GSLS may increase the
protein biosynthesis in rat brain, and this
view was supported with the resulie of litera-
ture®,

It should be mentoned that a high volt-
age, constant current scrambler has been
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widely used in the study of conditioned avoid-
ance responding. Our experimental condi-
tions being limited, we used an ordinary volt-
age device in this study. In this case, the
learning acquisition performance of control
rats appeared too high to be convenient to the
study of cognition—enhancing drugs, however,
GSLS still showed the Ffacilitation on leaming
and memory.

REFERENCES

1 Sugsya A. Yuzurihara M. Tsuda T. Yasuda
K, Kajiwara K, Sugava E. Proliferative effect
of ginseng saponin on neurite extension of primary
cultured nevrons of the rat cerzbral cortex. J
Ethknopharmacol 1988; 22 : 173

2 Wang BX. Ginuseng research. st ed. Tianjing:
Tianjing Press of Science and Technology,
1985 : €970

A Ma TC, Yu QH. Pharmacological cffect of
ginseng on learning and memory. Chin Trad Herb
Drugs 1990; 21(7) : 3B

4 Shulz D, Chernichovsky D, Allwzis C. A novel
method for quantifying passive—avoidance behav-

TREH ¥ Acta Pharmacologica Sinica 1991

ior based on the exponcntial distribution of
stecp—through latencics. Pharmacol Biochem
Behav 1936; 25 : 979

% Barondes SH, Cohen HD. Memory impairment
after subcutaneous injection of acetoXycyclo—
beximide. Science 1968: 160 : 556

6 Zhang JT. Liu Y, Qu ZW, Zhang XL, Xiaco
HL. Infliznce of ginsenoside Rb, and Rg, on
some centra]l ncurotransmitter receptors and pro-
tein biosynthesis in mouse brain. Acta Pharm Sin
1988; 23 : 12

ASEH SR KWK EHRITAHRM

BEA, FRE. HBE
GLH#ERPEF M E. LH 110015, PE)

WME HTEREYL, AIRFX ip ABZEHBH(GSLS)
oA BEDNCIZER. GSLS 10, 30, 60 mg -
kg™ RABRAE 77 2K 5 B R R A T B T FND
2858, GSLS W0 mg - kg MME RO / RE
S B R T AR08 mg - kg™l s0)
WEMFOMER(2S F Smg » kg ' iphflE.

e B BB T RASE Fo
B R R4S Gk (LEE), AS

Sep; 12 (5} : 406—410

Inhibitory effect of triptolide on colony formation of breast and stomach

cancer cell lines

WEI Yi—Sheng. ADACHI Isamu

(Cell Growth Facter Division, National Cancer Center Research Institute, Tokye 104, Japan)

ABSTRACT Triptolide (Tri) i3 a8 diterpencid
triepoxide isolated from Tripterygivm wilfordii Hook
F. The effects of T on the colony formstion of
breast cancer cell lines MCF—7 and BT-20, stomach
cancer ccll  lines M EN—4S MKN-7, and
KATO-III, and promyclocytic leukemis cell line
HL—60 were reported, Using Hamburger—Salmon's
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double layer agar technique with certain modi—
fications, cancet cells were cultured jn 0.3% agar ina
highly humidified atmosphere of 5% CO, at 37T for
14—21 4. Colonies were counted on d 14 {occasionally
d 21) with the colony analyzer systern CA—7A. Of the
5 solid tumor cell lines tested, 4 showed duninished
colony formation in soft agar by > 70% of conirol
value in Tri 107 mol~ L™ (continuous cxposute).

The magnitudes of the inhibitory effect of Tri on most
breast and stomach cancer cell lines were similar to
that on the leukemia cell line HL—60. IC,, were
0.504—1.22 ug - L. The clinically achjevable peak
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