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Abstract[JThis study was made to understand a hypoglycemic action of the fat soluble fraction of Panax
ginseng C.A. Meyer in streptozotocin induced diabetic rats by determining the activities of several enzy-
mes related to carbohydrate and lipid metabolism as well as several blood component levels such as
glucose and ketone bodies, and non-esterified fatty acids. Albino rats (Sprague Dawley, 170~200 g,
$) were injected once with 70 mg streptozotocin/kg body weight intraperitoneally and fed with ordinary
diet for 7 days, and then the fat soluble fraction (5 mg~20 mg/day/rat) was injected intraperitoneally
once a day for three days to rats having high blood glucose level over 340 mg/100m/. After a final
injection of the fat soluble fraction, rats were starved for 16 hours followed by the analysis of blood
serum and liver enzymes. It was found that increased levels of glucose, ketone bodies and free fatty
acids in streptozotocin induced rats were decreased appreciably by administration of the fat soluble
fraction. However, the amount of administered fat soluble fraction did not show any significantly different
hypoglycemic action. Decreased activities of glucokinase, phosphofructokinase, pyruvate kinase, 6-phos-
phogluconate dehydrogenase and acetyl CoA carboxylase of the liver of streptozotocin induced diabetic
rats were greatly modified suggesting that a hypoglycemic action of the fat soluble fraction was also
appreciable as ginseng saponin fraction. We also compared a hypoglycemic action of the fat soluble
fraction prepared from American ginseng and Chinese ginseng with that of Korean panax ginseng.
No significant difference of the hypoglycemic activity was observed beetween the above ginseng fat
soluble fractions, suggesting that a study of the fat soluble fraction might be one of the most interesting
subjects relating to diabetic hyperglycemia in the near future.
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Table 1. Effect of the fat soluble fraction of Korean Panax ginseng C. A. Meyer on blood serum composition

of streptozotocin induced diabetic rats

Glucose 3-Hydroxy  Acetoacetate Non-esterified

Group butyrate fatty acid
(mg/100 ml)  (umole/m!)  (umole/m{) (ueg/D

Normal rats (4) (normal group) 1244+ 68  0.311£0.03 0.195+ 0.02 365.6+ 62.0
Streptozotocin injected rats (4) (control group) 37471 28.7 0.692+ 0.08 0.355+ 0.04 791.0+ 66.8
Streptozotocin+ fatsoluble fraction 20 mg 1944+ 1359 0429+ 0.09” 0230+ 0.057 357.24 32.9°
injected rats (4)
Streptozotocin + fat soluble fraction 10 mg 1915+ 160° 0411+ 003" 0232+ 003" 4118+ 108.2"
injected rats (4)
Streptozotocin + fat soluble fraction 5 mg 1848+ 7.8° 041810057 0224+ 002" 5347+ 1466

injected rats (4)

¥p<0.05, ¥p<0.01, 9p<0.005.
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Table 2. Effect of the fat soluble fraction of Korean Panax ginseng C. A. Meyer on liver glucokinase (GK) of

streptozotocin induced diabetic rats

Glucokinase Relative Individual increase
Group activity of GK activity**
(unit*/mg protein) (%) (unit*/mg protein)
Normal rats (4) (normal group) 12,92+ 0.89
Streptozotocin injected rats (4) 8.92+ 0.55 100
(control group) R
Streptozotocin +fat soluble fraction 20 mg 1051+ 0.991" 127 D 143
injected rats (4) e 2) 1'73
3) 349
4) 191
Streptozotocin+ fat soluble fraction 10 mg 1094+ 0.64" 132 1 243
injected rats (4) e ’
2) 173
3) 343
4) 298
Streptozotocin+fat soluble fraction 5 mg 1147+ 0.64° 138 ) 251
injected rats (4) T 2) 4‘19
3) 3.26
4) 2.76

*One unit of enzyme was defined as the amount of enzyme to produce 1nmole of NADH per minute.
**Difference GK activity between the average value of control group and that of an individual fat soluble fraction

injected rat.
»p<0.01, @ p<0.005.

Table 3. Effect of the fat soluble fraction of Korean Panax ginseng C.A. Meyer on liver glucose-6-phosphatase(G6

Pase) of streptozotocin induced diabetic rats

Glucose-6-phosphatase Relative activity

Group (unit*/mg protein) (%)
Normal rats (4) (normal group) 90.8% 10.6

Streptozotocin injected rats (4) (control group) 150.8+ 10.7 100
Streptozotocin+ fat soluble fraction 20 mg injected rats (4) 1125+ 7.8” 75
Streptozotocin+ fat soluble fraction 10 mg injected rats (4) 112.0% 125" 74
Streptozotocin+ fat soluble fraction 5mg injected rats (4) 105.8+ 16.3” 70

*One unit of enzyme was defined as the amount of enzyme to produce 1nmole of Pi per minute.

»p<0.01.

sl 2 988 s G482 owld 9lomEg GKe
%}M;g]»ﬁ %Log].oﬂ xlzdzJo oi%k& u];‘d ﬂoi
s A 4A4E-4 5mg Foirle] GK #437)s}
Table 1o ZA1% "d7psl a371 #4433 10 mg
EE 20mg FolA Mol BEAg)e Fr)2e dojrt

Table 3 streptozotocin Foi2 &HAjo] ArSE
glucose-6-phosphatase(G6Pase) Xt .2l 4te] =] &4
5 Fo = 30~25% 7tslElgl o] G6Pased 7%
of £ 2)-8-AF-8 2] Folzte] 5mgolsle w7} 10 mg

T 20mg FIAlwEh 47F ZGAIRE E Ao
sk

Table 4,59 A3 vpe} ko] streptozotocin
o]2 #3}xl phosphofructokinase®} pyruvate ki-
nase?] #A4& dEFHc} mEelite] A LAEH
Fol2 7h7t 30%, 60% 4L o] FrtElo} &
o Zkel] ubE &AJZ7Lel Aol AA] ook} zevt
6-phosphogluconate dehydrogenase ] #4%71= A
44835 5mg FJ47} 10 mg =& 20 mg Fol4]



106 FZy . AR aledelAbeks] 2|

Table 4. Effect of the fat soluble fraction of Korean Panax ginseng C. A. Meyer on liver phosphofructokinase
of streptozotocin induced diabetic rats

Group Phosphofructokinase Relative activity
(unit*/mg protein) (%)

Normal rats (4) (normal group) 2320 0.79

Streptozotocin injected rats (4) (control group) 7.35+ (.89 100

Streptozotocin+ fat soluble fraction 20 mg injected rats (4) 9.79+ 149V 133

Streptozotocin +fat soluble fraction 10 mg injected rats (4) 9.80+ 1.18" 133

Streptozotocin+fat soluble fraction 5 mg injected rats (4) 9.49+ 1.08% 129

*One unit of enzyme was defined as the amount of enzyme to produce 1nmole of NADH per minute.
a)
p<0.05.

Table 5. Effect of the fat soluble fraction of Korean Panax ginseng C. A. Meyer on liver pyruvate kinase of
streptozotocin induced diabetic rats

Pyruvate kinase Relative activity

Group (unit*/mg protein) (%)
Normal rats (4) {(normal group) 3243+ 2.09

Streptozotocin injected rats (4) (control group) 4.58+ 0.69 100
Streptozotocin + fat soluble fraction 20 mg injected rats (4) 751+ 2.33% 164
Streptozotocin+fat soluble fraction 10 mg injected rats (4) 742+ 1.63Y 162
Streptozotocin+fat soluble fraction 5 mg injected rats (4) 747+ 2057 163

*One unit of enzyme was defined as the amount of enzyme to produce 1nmole of NAD™ per minute.
a)
p<0.05.

Table 6. Effect of the fat soluble fraction of Korean Panax ginseng C.A. Meyer on liver 6-phosphogluconate dehyd-
rogenase of streptozotocin induced diabetic rats

6-Phosphogluconate Relative activity

Group dehydrogenase

(unit*/mg protein) (%)
Normal rats (4) (normal group) 2043+ 3.32
Streptozotocin injected rats (4) (control group) 943+ 143 100
Streptozotocin+fat soluble fraction 20 mg injected rats (4) 12.97+ 2,029 138
Streptozotocin+ fat soluble fraction 10 mg injected rats (4) 1291+ 1.01® 137
Streptozotocin+fat soluble fraction 5mg injected rats (4) 14.25+ 2.94% 151

*One unit of enzyme was defined as the amount of enzyme to produce 1nmole of NADPH per minute.
a)
p<0.05.

Table 7. Effect of the fat soluble fraction of Korean Panax ginseng C.A. Meyer on liver Acetyl CoA carboxylase
of streptozotocin induced diabetic rats

Acetyl CoA carboxylase Relative activity

Group (unit*/mg protein) (%)
Normal rats (4) (normal group) 0.605+ 0.124

Streptozotocin injected rats (4) (control group) 0.150+ 0.022 100
Streptozotocin+ fat soluble fraction 20 mg injected rats (4) 0.280=+ 0.063Y 190
Streptozotocin +fat soluble fraction 10 mg injected rats (4) 0.271+ 0.041» 181
Streptozotocin+fat soluble fraction 5 mg injected rats (4) 0.262+ 0.052 175

*One unit of enzyme was defined as the amount of enzyme to produce 1nmole of malonyl CoA per minute.

P p<0.01.
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Table 8. Comparison of the fat soluble fraction of Korean, Chinese and American ginseng on blood serum compo-*
sition of streptozotocin induced diabetic rats. Figures in blacket are ralative per-cent (%) of the enzyme
activity assuming that of control group being 100

Glucose 3-Hydroxy  Acetoacetate Non-esterified
Group butyrate fatty acid
(mg/100 m/)  (umole/m!)  (umole/mi) (ueq/!)
Streptozotocin injected rats (4) (control group) 37471287 0692+0.08 0355+0.04 791.0f 66.8
(100) (100) (100) (100)
Streptozotocin + Korean ginseng fat soluble 1915+ 16,09 0.313£0.03” 0.232+ 0.03” 411.8% 108.2Y
injected rats (4) ( 51) ( 45) ( 65) ( 52)
Streptozotocin + Chinese ginseng fat soluble 206.2+ 36.3 0457+ 0.09” 0.235+ 0.03” 470.6% 127.8Y
injected rats (4) ( 55) ( 66) ( 66) ( 60)
Streptozotocin+ American ginseng fat soluble 2035+ 2119 04071 0.13” 0221 0.02» 4782+ 98.7"
injected rats (4) v ( 54) ( 59) ( 62) (61

.

"p<0.01, Vp<0.005.

Table 9. The comparison of the fat soluble fraction of Korean, Chinese and American ginseng on several enzymes
of the liver of streptozotocin induced diabetic rats. Figures in blacket are relative per-cent (%) of the
enzyme activity assuming that control group being 100

Glucokinase Glucose-6-  Phosphofructo- Pyruvate  6-phosphogluconate  Acetyl CoA

Group phosphatase kinase kinase dehydrogenase carboxylase
(NADH/min/mg  (Pi/min/mg (NADH/min/mg (NAD*/min/ (NADPH/min/ (malonyl CoA/min
protein) protein) protein) mg/protein) mg/protein) mg/protein)

Streptozotocin
injected rats (4) 8.29+ 0.55 150.8+ 10.7 7.35+ 0.89 4.58+ 0.69 943+ 143 0.150+ 0.022
(control group) (100) (100) (100) (100) (100) 100)
Streptozotocin+
Korean ginseng 10.94+ 0.64® 1120+ 125 980+ 1.18Y 742+ 1637 1291+ 1.01% 0271+ 0.041

fat soluble (132) (74) (133) (162) 137) (181)
injected rats (4)
Streptozotocin +

Chinese ginseng 10.16x0.75Y 1222+ 214  9.84+ 3.03 7.45+ 0.90° 12.50+ 3.92% 0.278+ 0.034?
fat soluble (123) (8D (134) (163) (133) (185)
injected rats (4)

Streptozotocin +

American ginseng 1025+ 0.67" 1152+ 153" 990+ 1.78 7.39+ 1329 12.26+ 1.289 0.282+ 0.072¥
fat soluble (124) (76) (135) (161) 130 (188)

injected rats (4)
¥p<0.05, Pp<0.01, 9p<0.005.
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|4 A9 Folx= #|% streptozotocin Fo]E
glucose®] sdut-g-Ale] &0 2 qlste] acetyl CoA

cin ¥ 2 Ao g9} #4de] A3 glucoki-
nase, 6-phosphogluconate dehydrogenase®] 7§41z}
Boll= ae{labe] Al &A4EE FolaFe] 5mgd Wt
10mg =+ 20mg FoA|2ch $3tor] 4ed ¥
Aol gl Akt ok} &Ado) 3R acetyl CoA car-
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boxylase®] &4 Aol A LAEE] Foleke) 27}
&5 UL A5E ketoneA gF FAJo) ol
phosphofructokinase, pyruvate kinase 28] 3. $4Jo]
%714 glucose-6-phosphatase 2] A7) AdellE Fo
ol whet 2 zle]7} glsich

weba] aeilate] SR Tl 2 ou)
Ahe) A 43840 "eprkal A48 Aty 244
dE-S Trleld 10mgy wid 3U7E Foigt F u)
astgich

Zhaabe] 2184 o] BF foixal "kl
ketone | 7l frel A uhat ko) 7slata-S
g) ot 3-hydroxybutyrate%kf)r Frel Al ko] A
ahabg-& S QlAbe] 244
tHTable 8). Lejv} glucose ¥,
ol el gele Zeatite &
skt

Streptozotocin F 2 2H4de] A3hel 74| glucoki-
nase, phosphofructokinase®} acetyl CoA carboxylase
X1} FAjo] F718 glucose-6-phosphatase 41 0]
BE Zpatale] X 4AEE oz §odel A
e el Zsakzke] A Ag-9] 2je)7) A9
gslont glucokinase #Adube] wmedqlibe] ajg4
Y FolA] Faakeld vlabe) A4 AEA R

o

acetoacetate &

el7d #2 s A

N

okt 7)& Wolrk
2 ¢
H T streptozotocin & gl wdETd gy
W Fof gl aeiglabe] A &AJR3e Hopr)slahe-
S AR 7he] o A A A B Fae B
A4 Eke] sk

3) #|(Sprague Dawley, 170~200 g, 3 )oll A E-5-A)
kgst 70 mge] streptozotocing ®7} Foisla 747}
AR Z AFSE 3 ¥dA]7) 340 mg/100 mi(340~
420 mg/100 ml)e]Akal oA gzl ojel 5~20
mge] At A EAE-ES U BEResln 2%
FoAE 1647 A A2 F "3} 7h-e 3 F 5ol

A8 7 BAae BAL st HETd v
a8kod ok

Sy

P41 wejelate

Streptozotocin Fof 2 A A5E Mool g
ketoned, frefA|ufak oko] QlAb x| §AJH-F] Folm
U3 FHez FslEgd ot Tzt w2 Hy
74t 2ol F xbel7) WA A edokrh £ stre-
ptozoticn Fo & Z}3}% 3| 7he] glucokinase, phos-
phofructokinase, pyruvate kinase, 6-phosphogluco-
nate dehydrogenase®} acetyl CoA carboxylase2]
= FoH o /fAENes 1A ginsenoside )
M ET e} vlawsdear 5371 9lsdgol REF ok

alm it Faak Qlakel A8 R3] duprtel
283 2 odgel A Al zedlabe] x84 R-3) 9]
Hrdst A4-g vwg Aa 2 zlole giden
Aikel A 4AAEE e dFAsl Aol I Ate
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