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Fig 1. Effect of ginseng saponins on circadian
rhythms of serum corticosterone (70 mg/kg, ip),
5-HT (200 mg/kg, ip) and 5-hydroxyindoleacetic
acid (5-HIAA 200 mg/kg, ip) in mice, n=3§,
X+SD, The horizontal bar illustrates the light—
dark cycle,
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Fig 2., Effect of ip ginseng saponins 100 mg/kg
on circadian rhythms of hepatic glycogen and
glucose in mice., n=8, X+ SD, The horizontal bar
illustrates the light-dark cycle,
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Fig 3. Effect of ip ginseng saponins 100 mg/kg
on circadian rhythms of hepatic DNA, RNA and
protein in mice. n=8, X+SD, The horizontal bar
illustrates the light-dark cycle,

5] -4

TR FA, XA /N R E R
feipy 5-HT f0 5s-HIAA | JiFBE iR %% 5
DNA, RNA 5EHRE&EHERABERTH.
GS ALFEE, LRIBHRERBEARREDL S R
FERRE, GEREBRE., BT ASXK



FEAC D SRR s m,  H 24 h iR 2 5k
A AR R AT L AR, AR
By RGBT A S BT EE R AL,
GS £ B4R AT B AE 9 — KR8] 1 B3,
FARER B, N TFARGEITA A SA
T )04:00-10:00 h 325, GS LRE# st
6% e 25 R B 2

GS iRt L, PIFS5H 4 NIRYER
LT B RO B RPLRRR A K. FEE/
R s #ok— B sk, 51U BTA AR 55 GS
Xt R . AR D B T AR A AR AR B
GS @it i8R oy MR R/, T4y iR 7
FXHHGBERETACY, JFEDNA, RNAT
FEHFTRE AT FL ML, TTRZEN
B R HL TR T R AR 2y, B Pl 5-HT &
STNREIR D, AT HRE Hod i W se X BB B

REAE RO, ALBEE, £ KEMS
W3] 5-HT &5 5-HIAA faR T, $% 5-HT

HREF A MR, XA,

o B, A B B4R AR Y5t 2Rk (%
By EEBTIZED UM BT R A GEFEM
B, MR BREANEHER, X FERY
WmBBRB L, WILHHHRTR., MM sEY
PRFAG AR 5 % A AL

8 £ X W

1 Reinberg A, Smolensky MN, Labrecque G.
New aspects in chronopharmacology. Annu
Rey Chronopharmacol 1986; 2 : 3

2 KIMET. MBS B, SRR, EIRER KB,
HERASB T O P, HIR.
BORED, RS, 1981 ¢ 80-144

10

11

12

13

14

25

FARYE. NS W, Ko R R R
Hikktk, 1985 & 107-185

Shibata' S, Tanaka O, Ando T, Sado M,
Tsuchima S, Ohsawa T. Chemical studies
on oriental plant drugs. XIV. protopanaxadiol,
a genuine sapogenin of ginseng saponins.
Chem Pharm Bull (Tokyo) 1966; 14 : 595
Vernikos~Danellis J, Anderson E, Trigg L.
Changes in adrenal corticosterone concentra-
tion in rats : method of bioassay for ACTH.
Endocrinology 19665 79 : 624

Curzon G, Green AR. Rapid method for the
determination of s5-hydroxytryptamine and
5-hydroxyindoleacetic acid in small regions
of rat brain. Br J Pharmacol 1970; 39 : 653
Kemp A, Kits van Heijningen AJM. A
colorimetric micromethod for the determina-
tion of glycogen in tissues. Biochem J 1954;
56 : 646

Rafael J, Vsiansky P. Quantitative determina-
tion of nucleic acids in brown and white
adipose tissue. Anal Biochem 19815 115 : 158
Lowry OH, Rosebrough NJ, Farr AL, Ran-
dall RJ. Protein measurement with the Folin
phenol reagent. J Biol Chem 1951; 193 : 265
Halberg F. Chronobiology. Annu Rev Physiol
1969; 31 : 675

Hiai S, Yokoyama H, Oura H. Features
of ginseng saponin-induced corticosterone
secretion. Endocrinol Jpn 1979; 26 : 737
Yokozawa T, Kitahara N, Okuda S, Oura H.
Effect of ginseng principle on pyruvate
kinase activity in rat liver. Chem Pharm
Bull (Tokyo) 1979; 27 : 419

Roesler WJ, Khandelwal RL. The diurnal
rhythm of liver glycogen phosphorylase :
correlating changes in enzyme activity and
enzymic protein. FEBS Lett 1986; 195 : 344
Bennett GW, Whitehead SA. Mammalian
neuroendocrinology. 1st ed. London. Croom
Helm Ltd, 1983: 125



26

Acta Pharmacologica Sinica

1988 Jan; 9 (1) : 22-26

Circadian changes of phaimacological effects of red ginseng saponins

in mice

LI Jing-Cai, ZHENG Qian-Juan, JIN Chun-Hua, MA Ru-Meng
(Department of Physiology, Shenyang College of Pharmacy, Shenyang 110015)

ABSTRACT Pharmacological effects of the
"saponins extracted from root of Panax
ginseng C. A. Meyer (Chinese red ginseng:
GS) were studied with adult & mice stan-
dardized to 12 h of light (from (7:30 to
19:30) alternating with 12 h of darkness.
Functional activities were assessed every 4 h
within 24 h, The levels of serum cortico-
sterone, 5-HT and 5-hydroxyindoleacetic
acid (5-HIAA) in the whole brain as well
as the contents of glycogen, glucose, DNA,
RNA and protein in the liver exhibited
circadian variations. After administration of
GS at the dose of 70 mg/kg (ip) to mice
the serum corticosterone rose dramatically
from 73 -4- 17 to 518 + 71 pg/L at the
beginning of light span (peak) but it only
increased 88 ug/L at the beginning of dark
span (trough). ip administration of GS
(100 mg/kg) accelerated the syntheses of
DNA, RNA and prctein, had no effect to
glucose, but depleted the content of glycogen

in the liver. Circadian patterns of hepatic
DNA, RNA and glycogen almost paralled
to that of control mice. The maximal
and significant changes from control levels
of glycogen DNA, RNA or protein occurred
at 12:00, 16:00, 00:00, or 20:00, respec-
tively. Ip treatment with GS 200 mg/kg to
mice increased the level of 5-HT which
had a circadian pattern approximatly similar
to that of serum corticosterone; it increased
the level of 5-HIAA at 08:00 and 16:00
but decreased at 20:00. To conclude, the
pharmacological effects of GS showed a
circadian stage-dependent changes, and the
range of those changes may be related to
the control levels in many cases.
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