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Effects of the ginseng polysaccharides on reduclug llver
glycogen

YANG Ming, WANG Ben-Xiang (Academy of
Traditional Medicine and Maleria Medice of Jilin
Province, Changchun [3002], China)

ABSTRACT  The ginseng polysaccharides GH,
(100, 200 mg- kg™") iv reduced liver glycogen and
increased  adenosinc—3',5—cyclic monophosphate
(cAMP) level and adenyl cyclase {AC) activity in
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mice. The action of GH, was completely antago-
nized by propranolol, inhibitor of adrenergic beta
receptor. The stimulating effect of GH, on AC ac-
tivity was significant 2 and 4 h after iv GH|,

However, GH, at concentration of 20—120 ymol +
L' in witro showed no manifest effect on AC
activity. GH, stimulated the activities of
¥,5'—yclic—GMP phosphodiesterases ¢éPDE) and
calmodulin (CaM) in a dose—dependent manner. It is
suggested that the reduction of liver glycogen induced
by GH, resulted from its obvious increase of cAMP
which promoted glycogenolysis and decreased
glycogenesis.
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ME JE-Kiv ASFBEGH, 100, 200mg - kg’
SRR AR, R RITEIFLEACHE
PR, MM cAMP RIZR. FRERTHEIHE
LRRBZHEERAERERT RN, RAHER
BEERS f B LRRZBEE L GH, [ BHmE
HRCaM)ZE. ERR KE(PDENS MM,
Bk RFA: GH, 3 AC EH i S &M

XD NS W FEE BRITMIGEE 2
B AN, FER

XV T ASZH GH, LA MO
FERIRAE . HEREMEER T ERA TH
B3R T 540 P ik AL B BRIk 1F Al FIET M OF
M B TR BT R R T A IR —
BRAIAR I SRR A AR KA LB . A
T ANRE T 8500 A S AT . T Re (AT
W IR A F3 v -5 340 FLAR K SRS 11 B FL AR
WA —EXE EICH—-HIIR GH, BEE
FPRR R4 R B HE AL

MATERIALS AND METHODS

R 128 H, k& 2092SD 1.8
g, Wistar KB 20 H, % 182+27g. % &
ASH].

Wik GH, AR EHELL SR RS R,
GH, AAREBTHE EMEDE T, PERERL
A—EHTRE S, A 4B RN ER—
g

PHlAMP, it 7 5 38 BF 1028 TBq »
mol™, PH]JcGMP, H 53R 874 TBq «
mol™, 5 g B ¥ 5 R F RIS B = &
ATP (Sigma £ %]}, S (Fluka A H). 2E#H
(Sigma 24 &), BH 273 M Ja(Dowex—1 %
R, 200—-400 B, Sigma 4%d]), PDE f CaM
B E+ EEER R ERE AT, HeER
A AR.

*+ 273

FEEE R & B i R A 2.

AC MIBIE  HCEora®msmit. %
* B B4 &# fF & sucrose 0.32 mol+ L7,
EGTA 1.6 mmol » L™ #l HEPES 10 mmol -
L™ (pH 749 B P HIRSIE, 1000x
g, 10min, R LW, AL 22500xg, 20
min, ¥ ¥4+ B HEPES 10 mmol - L7,
EGTA 1.6 mmol + L' (pH 7B MUEBEE
SEARF25mg e ml™,

AC EHNEY KERE#HF S HEPES
40 mmol » L}, MgCl, 10 mmol - L™, 3B&
4.5mmol« L', FWFEHE ATP 10 mmol «
L', 30CHBH 5 min, &% 3Imin, BELHRL
HHEBEOESEYRE cAMP §8. MEAQ
Bl cAMP 4 F Bt pmol » min™' + {mg protein)™’
FIR.

H A 3 R R LSRR O E .

PDE EHMEY WUEISTHRETHE
FRELES KR cGMP MR UKBE)ES.
RE A cGMP B Dowex—1 [H B F 38 b
R B 32 PH1S D ok & O3 R 4 2028 (LS 9800,
Beckman)#| 2.

CeM MM E® XM PDE . B

Dowex—1 B T ®MIEHR EZREKEK
¢cGMP.

RESULTS

GH /R HE. cAMP B AC FH#
M%Em o/ R24 HHEP2R3IA B14
ivaEIREEK Sml- kg, F2A 3HDIH v
GH,100, 200mg -+ kg™, iv/53 2h, Hik4h3E
A, BURF, HERRTER 7 iR E A iR IR A
cAMP SR A& AC . ZHRKW: GH, 7B
BEEADABABRS R, HHEAC FEE, &
cAMP SR .

GH, —& v RA R axt AC EEH%
M SR8 H, BV 24, B1H v
A HEK Smi- kg™, B 24 ivGH, 200
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mg ~ kg™, ¥ Tab 2 PiR A 6 H [, 4485 %
4b38 8 H/ANE, ILAF, Bl AC. & Tab 2 5] I, &
#f5 4h, GH, E5 AC {FHEMIER.

Tab i. Effects of the ginaeng polysaccharidea GH, Iy

on contents of llver glycogen and sdenosime cyclic
monophosphate and on activity of ademyl cyclase.

n=8 x:tSD. “"P<0.05 ~""P<0.0i.

GH,. mg* kg™ o 100 200
I.;li;"‘_r(‘.f"‘ff;!;gm)-1 7t6 2147 184
fg;‘“li‘}c‘r’)‘l‘."‘ . 26+1.1 42113 44108
Adenyl cyclase,

pmol » min™ ; 20208 30106 30x03"
(mg protein)”

Tab 2. Dynamic changes of adeny! cyclase activity in-

duced by GH, 1v. n=B8. x £ SD. "P>0.0%,
**P<0.05.
Adcnyl cyclase
G.}i"_. pmol » min~' - (mg protein) ™
mg © X& 1h 4h 8h
0 2004 26104 24106
200 23+04" 34zx06" 29+06"

WA GH, G/ MRITREER
M /JHE32H, ?ERE, HMULLME4
H, B1 2B p4EBERKSm - kg™, F3

F1 4 8 ip WHEIR 40 mg- kg', 40 min
By B1A3AiveEEE K Sml- kg, B
2,4 ivGH, 200mg+ kg™ 2h fFNFLALTE
AB, MEMEIR, cAMP fl AC. £¥E %
H: WIM/RVR LM GH, WEM.

GH, 37l CaM B PDE F4HIK M
AR 24 H, BEYLAHL 3 8. 8 Tab4 PR
AH ivGH,, MMEA ivEHEHEK 5ml-
kg™, iv /5 2h, BTRANIEANE, EAFR CaM
1 PDE, £5%F%W: GH, W B CaM &
B, 34 PDE {&#i#%m.

Tab 4, Eflects of GH, iv om activides of
phosphodiesterase and calmoduiin. n=8, < = SD.
*P>0.05, “"P<005, “““P<0.01.

GH, Phosphodiesterase Calmodulin

mg- kg (Rate of hydrolyze)  (umol - kg™)
0 73121 1.8+08
100 14 +6"" 24x1.0°
200 17+7"" 27x08"

%5 GH, X AC EFMMER GH #
0, 20. 40, 60, 80, 100, 120 gmol~ L™ 3
BT, M ACEXITBEEW. ACEHES
Bl 11704, 116203, 118103, 11.72
+0.28, 119+ 0.4, 11,8+ 0.3, 11.58+ 0.29

pmol » min™ - (mg proteiny™, r=6.

Tab 3. Effects of propranciol on the decressing lver lycogem comtemts indeced by GH, fv. n=8, ¥ £ SD.

‘P>0.08, “"P<0.05, """P<0.01,

Group Control GH, Propranolol Propranclol 40

mg - kg™’ (] 200 4 +GH, 200
e ! 2% 14 £4° 21 £5° 20 +4°
oo Cyelase g protein)- 1.5£0.5 23t07" 1.4£04° 1.4+03°
cAMP 0.64+0.29 25909 07:x02" 0.9£04"
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DISCUSSION

GH, iv 100, 200 mg - kg ' A[H] BRE{E
SARFEE SR, # AC iR, HMin
cAMP 5 B. &/ BEHEAER S FLER
RAEFHHN IR R U RIE GH, B E K
. 38 AC FHHERE cAMP M0 ER.
Bk ®#E: GH, £ 20. 40. 60, 80,
100, 120 pmol~ L' AFF. X AC HBHX
HB&EW. #£7 GH, T RABEART
AC, HEEHNE. EASXTBRIEEE
5. GH, #3& AC WEHEMIER, #—SH R
GH, R e Bl ¥3) p HLIRE R, &
FBABRERESM—AC, f ATP BT
cAMP. 5%b, GH, W B}¥3% G-PDE i
FE#E, G—PDE {E# MR W3E cGMP %
&, BEFE cAMP/cGMP HEFH. W
BoEEERENERA FEICRFX ML, W
FARPANAFRWEED. cAMP F BT
S — RFCH B EE T, PO
IR SR A4 B0 DR A 1.

A5, BRI B RE MR A W
A Y A RBMER WRINNITRYE
HEYW:GH, ¥ caM WE R, {8 CaM
HBREFEEELMYENE, HSirEa
BKTE Y. Bl GH, MBRFEEERARS
HTHEMmT CaM S/, MAEBHT.

IREFER GH, B 5SFLRE—
BER-MHFBLREZHEXDN. CAFL
BRESHRBKR S HLELBREBELSNE, &
cAMP 3 hn, BB I MBI ES
B, & GH, B LiktERI#—2i>x GH, B
EFZXEERNSTERESBLEREEY. |

=275«

GH, A RE R T ERRNERS ER
JRREME. B % GH, 3f# ¥ ERARNDAKK
e TG JFF i IR P O,

ACKNOWLEDGMENTS i, FRSthER
AAEARTAE, & thth N,

REFERENCES

1 Yang M, Wang BX, Jin YL, Wang Y. Cui
ZY. Effects of ginseng polysaccharides on re-
ducing blood glucose and liver glycogen. Acia
Pharmacol Sin 1990; 11 : 520

2 Van der Vies I. Two methods for the determina-
tion of glycogen in liver. Biochern J 1954; 57 .
410

3 Sutherland EW, Rall TW, Menon T. Adenyl
cyclase. 1. Distribution, preparation and
propertions. J Biol Chem 1962;237: 1220

4 Shima S, Kawashima Y. Hirai M, Asakura M.
Effect of adrenergic stimulation on adenylate
cyclase activity in rat prostate. Riochem Biophys
Acia 1980; 628 : 255

5 Gilman AG. A protein binding assay for
adenosine—3',5-cyclic monophosphate, Proc
Natl Acad Sci USA 1970; 67: 305

6 Flack CP, Woollen JW. Prevention of interfer-
ence by dextran with biuret—type assay of serum
proteins. Clin Chem 1984;30:559

7 Zhang LH, Wu ZF, Lic BW, Lan TH. A
rapid and reliable assay of 3,5—cyclic-rAMP
phosphodiesterase. Prog Biochem Biophys 1986;
13 {3):58 '

B LieJS, LieY, Jin YC. Prcparation and assay
of calmodulin, Acia Acad Med Sin 1985, 7 - 453

9 Xu YH. Structure and function of Calmodulin
(I). Prog Biochem Biophys 1985;12(1):22

10 Shei DX, Ma YL. Protein Kinases connccted
with hormone action. Prog Biochem Biophys
1990; 17 () : 110

11 Xu YH, Zhang SB. Advance in Calmodulin.
Prog Biochem Blophys 1987: 14 (4): 10



http://www.cqvip.com

