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Study on the Hypoglycemic Action of Ginseng Saponin on
Streptozotocin Induced Diabetic Rats (I)
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Abstract[ ]The increased level of glucose, ketone bodies, non-esterified fatty acids and lactate in blood,
decrease of glycogen content, phosphofructokinase activity and glucokinase activity and the increased
level of glucose-6-phosphatase activity in the liver of streptozotocin injected rats were significantly mode-
rated by ginseng saponin administration. It is not likely, however, that the hypoglycemic action of ginseng
saponin might be due to their direct action on enzyme activities, since the saponin effect of several
enzymes in vitro was not enough to explain such an appreciable hypoglycemic activity of the saponin

in streptozotocin induced diabetic rats, for which much work have to be done.
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Table 1. The effect of panax ginseng saponin on blood serum composition of normal and streptozotocin induced
diabetic rats. Both normal and streptozotocin (intraperitoneally) injected rats were fed with ordinary
diet for seven days prior to three (once a day) intraperitoneal injections of Panax ginseng saponin
mixture or purified ginsenoside (10 mg/rat/day). Numbers in brackets are the number of rats analy-

zed

Glucose B-Hydroxy-

Group butyrate

Aceto-
acetate
(mg/100 m/) (u mole/m/) (u mole/m/) (m mole/l)

Lactate Non-esterified Triacyl- Total
fatty acid glycerol cholesterol

(u eq/) (mg/100ml) (mg/100 m/)

Normal

1139+ 563 069+ 0105 0.103+0012 599+034 5205+ 737 783+ 650 541+ 178
(normal group)

| Saponin miXture o oy 600 044+ 0,067 0170+ 0080 568+ 081 5353+ 1621 736+ 445 688+ 174
injected rats
Ginsenoside Rgi 10044 109 0554004 01460047 496+ 081 5833+ 280 866+ 1241 769+ 11.08
injected rats
Streptozotocin
injected rat 5569+ 156 1.09+ 025 0350+ 0.045 817+0.75 960.6+ 1558 191.4+21.0 66.1% 10.0

(control group)
Streptozotocin +

saponin mixture 139.2+ 10.6° 0.55+ 0.08” 0.245+ 0.025” 3.75+ 0.67” 7780+ 56.6”56.6+ 11.327 70.3 9.95

injected rat
Streptozotocin +
ginsenoside Rb,
injected rats
Streptozotocin +
ginsenoside Rb,
injected rats

1294+ 10.6” 041+ 0.08” 0.235+ 0.010° 524+ 0.217 797.3+ 59.9Y50.0+ 4.23° 722+ 8.96

1927+ 30.37 041+ 0.057 0.240% 0.045” 6.01+ 0.34” 8025+ 52.7792.1% 13557 65.5+ 8.69

¥p<0.05, Yp<0.01, “p<0.005
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Table 2. The effect of panax ginseng saponin on liver
glycogen level of normal and streptozotocin
induced diabetic rats. Both normal and strep-
tozotocin  (intraperitoneally) injected rats
were fed with ordinary diet for seven days
prior to three (once a day) intraperitoneal
injections of panax ginseng saponin mixture
or purified ginsenoside (10 mg/rat/day). Nu-
mbers in brackets are the number of rats
analyzed

Group Glycogen (mg/g liver)

Normal (4)
(normal group)
Saponin mixture
injected rats (4)
Ginsenoside Rg
injected rats (4)

208+29

189+ 23

172+ 24

Streptozotocin

injected rat (4)
(control group)
Streptozotocin -+
saponin mixture
injected rat (3)
Streptozotocin+
ginsenoside Rb,
injected rats (3)
Streptozotocin+
ginsenoside Rb,
injected rats (3)

8.6t 4.6

163+ 1.8%

I

143+ 5.2

16.6+ 2.1%

#p<0.05
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Table 3. The effect of panax ginseng saponin on liver
phosphofructokinase of normal and strepto-
zotocin induced diabetic rats. Both normal
and streptozotocin (intraperitoneally) injected
rats were fed with ordinary diet for seven
days prior to three (once a day) intraperito-
neal injections of panax ginseng saponin mix-
ture or purified ginsenoside (10 mg/rat/day).
Numbers in brackets are the number of rats

analyzed
Group Phosphofructokinase
(unit*/mg protein)
N
ormal (4) 75+ LA@)
(normal group)
Saponin mixture
+

I injected rats (4) 74+ 06(4)

Ginsenoside Rg,

+

injected rats (4) 75+ 0.84)

Streptozotocin

injected rat (4) 4.8+ 0.2(4)

(control group)

Streptozotocin +

saponin mixture 65+ 1.1(3
1 injected rat (3)

Streptozotocin+

ginsenoside Rb, 6.7+ 0.9(3)*

injected rats (3)

Streptozotocin +

ginsenoside Rb, 7.4+ 0.8(3)”

injected rats (3)

*One unit of enzyme was defined as the amount of
enzyme to produce 1nmole of NADH per minute un-
der the experimental condition as described in the
text. ¥p<0.05, "p<0.01

glucose®} insulinel 9l Fx=E= 7o oedxd
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Zro] ATl A Q) 43%0) E-3slsi o strepto-
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zotocin F-oJ &
Fod st HAlT 5w A TT; A} ']g}.‘_—:.
glucokinase #&4-2 vehll= 7
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A=)
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Table 4. The effect of panax ginseng saponin on liver
glucokinase activity of normal and streptozo-
tocin induced diabetic rats. Both normal and
streptozotocin (intraperitoneally) injected rats
were fed with ordinary diet for seven days
prior to three (once a day) intraperitoneal
injections of panax ginseng saponin mixture
or purified ginsenoside (10 mg/rat/day). Nu-
mbers in brackets are the number of rats

RES

T2 Q14retE %)

Table 5. The effect of panax ginseng saponin on liver
glucose-6-phosphatase of normal and strepto-
zotocin induced diabetic rats. Both normal
and streptozotocin (intraperitoneally) injected
rats were fed with ordinary diet for seven
days prior to three (once a day) intraperito-
neal injections of panax ginseng saponin mix-
ture or purified ginsenoside (10 mg/rat/day).
Numbers in brackets are the number of rats

analyzed analyzed
Group Glucokinase Group Glucose-6-phosphatase
(nmole/min/mg protein) (Pi nmole/min/mg protein)
Normal (4) 244+ 36 Normal (4) 17.9+ 3.3
(normal group) (normal group)
Saponin mixture Saponin mixture
+ +
I injected rats (4) 279145 I injected rats (4) 16.1%5.1
Ginsenoside Rg, Ginsenoside Rg;
9+52 . 6+ 1.
injected rats (4) 24.9%5 injected rats (4) 166= 15
Streptozotocin Streptozotocin
injected rat (4) 104+ 7.2 injected rat (4) 359+ 22
(control group) (control group)
Streptozotocin+ Streptozotocin +
saponin mixture 281+ 7.9 saponin mixture 29.4+ 5.0V
1 injected rat (3) 1 injected rat (3)
Streptozotocin + Streptozotocin +
ginsenoside Rb, 26.2+9.17 ginsenoside Rb, 286+ 2.7
injected rats (3) injected rats (3)
Streptozotocin+ Streptozotocin +
ginsenoside Rb, 257+ 34" ginsenoside Rb, 29.3+2.3%
injected rats (3) injected rats (3)
2p<0.05, "p<0.01 2 p<0.05
Boshe EaBol YL Ao Pl td AW AF ) RAREUA mE v]e) insu-
2 Aol A A3} streptozotocin TR 3| FLE  linFe] A EFelAe Go.8 AFEHolof &
HAZT)ANAE Table 50 EAIGH upe} o] 7ke]  Fojrh

glucose-6-phosphatase®] #AXjo] AAFRcl €x]3}
Al 2o} Zrtskeloh 914 saponing A4
EEPE

gdee 7

+ phosphatase &4jo] <14} saponin &
3= oAl “45°] $lelevt streptozo-
tocin FodT(HEZD)ol| F-IPg vl 2Tl vl
9l Ak saponin E§E9 A5 HETF9) 84%, ginse-
noside Rb 8] 7$= thxiel 82%, Rbyel 74w
272 84%

el A =23 streptozotocin -
&t a4t saponin®] A&7} 914t saponing] A
HAl Aagyg 2Hgalr wme Qi Atz Fojz

B olFox {EE streptozotocin FolF glE
dpzr), dHe| ketond F7}, FRIAWAF Z7}
A ArZz7)e) 7relA]2] phosphofructokinase &4 3}
glucokinase &4 2] #138}, =] glucose-6-phospha-
tase®] &A=} 2 glycogen ¥k 4 Sl m]A+=
FAbE E§Ee] od8ke wAsty] $l8) strepto-
zotocin FoIT(EFT)e] 3UzF wlad FAF Az
AAE ginsenoside)& 10 mg/rat/day<

N
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