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(College of Pharmacy, Seoul Nalional University)

We have studied on the effects of Panax Ginseng on the carbohydrate metabolism of rat,

Ginseng does not so much effect on the body weight of the nutrition diet groups, but effects much
on the carbohydrate deficient diet groups; it remarkably inhibited the decrease of body weight.

Liver glycogen, both in the nutrition and carbohydrate deficient diet groups, is higher than that of
the control. Particularly, the increase of the glycogen is eminent in the nutrition diet-ginseng adminis-
tered group.

In the nutrition diet group, the blood sugar level of ginseng-administered rats is the higher, while,
in the carbohydrate deficient diet groups, the blood sugar level of ginseng-administered rats is decreased,
compared with that of control.

The oxidation rate of glucose by rat liver slice indicates that only in the carbohydrate deficient diet
groups, from the 6th to 15th hour, the oxidation rate of glucose in ginseng-administered group is
increased, compared with that of the control. But there is no stalistical significance between them.

It is thought that Panax Ginseng would effect more on the enZyme system involved in gluconeoge-
nesis and glycogenesis rather than that of carbohydrate oxidation.

(Received December 24, 1962)
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Table 1. Components of diet given to Rats

Nutrition Diet Carbohydrate Deficient Diet
Casein 20 55
Butter Fat 15 30
Lard 10 15
Starch or Dextrin 55 0
Dry Yeast 0.4 0.4

(2) ABKRES AR R HBHE
TR EEEGRLGE) 50g S % 250ml oF §l K¥ el Al bR Mk she) il MRS R AR
ol Ak RS 100ml 2 Fgdeh. o KBWE WBEIA L 0.5mg (ABELFIK 250mg & KE
ol B8 H)M 2 sonde & KM —EMEZIAl 15 BRI Sy o = o sk ol o
(3 Mm% % FF Glycogen 2| Rl%E
(A % R R H#E
PR RIS TOREROl v el 2005 MR E-S IR 100g o i3t Sodium-Nembutal -§-21(50mg/ml
“Abbott”) 0.1ml-& Bulpsy 714 &kel JRREA 7151 0.008ml(80unit)®] Heparin - JBeiiHkmAy i’fﬁ'l‘*M JiiR27
Pl Bhikste I ﬁi)ﬁh: S LJMTEel RS ERHEENIL o) A& Kohel A RS TR e —ilE PiREte v
2] k& Krebs-Ringer-phosphate Buffer $-1(pH 7.4)e) wled @y#iA 71 v —il+s Glycogen e
wok¥y fRTESEL)
(B) miERE(Hagedorn-Jensen %)
et PRIEMIES) 0.1ml -8 micro-pipette & TEfEE  Nigtel SKEALINSEY) BIREM:FSIE(N/10 NaOH 1.0mlH
0.45g/dl ZnSO4 5.0mDell Jigvl, o] A4 Kigfrel A Iudhsbe] Hul-d WEMEA N W il
N/200 KsFe(CNDg o —G 3 (2mD-5- matel SUORES Mafbal = Sie] KsFe(CND £ 12 Jh(KI-+ZnS04 ¥/
# 3ml &b FREfE 2ml 45 dnsked N/200 NasS:Os gl oox i) e #pistel Mistme s BEE Wy
& v
(0 ¥ Glycogen 2| HlE
o] Sk [l KA EE BIS iRMiA )iske]l Torsion Balance . e 250mg 4 -0 SR}, o] -8 #1#
AKipgdel A ngEsl 4 30% KOH i 2ml el %) 2 sefe] gikd wi7b= ff ﬁﬂi;’f’mé}“l TL% WA= A
96% Ethyl alcohol 2.5ml -3 skst 2v A & Griste] o rgistel WA slan LEgL A=deh o
FpfEo- 3] v 4 ob5- IN-HaSO4 1ml ul e dmlg-G hnekel Kol A 2~3 Kel ] mumm 7} ek
o) 71-5- Hagedorn-Jensen o= &orhk o d”lu i) o] Gl)cogcn hr o R MREEEkel
(4) Glucose FE{EgEC| A%
iiat Krebs-Ringer-Phosphate Buffer & fijro] #1419 B8 Shicer = F#1 0.2~0.3mm # ¢].3: slice ©
Fps] e 5% 1 30mg 4 % Torsion Balance & 1E#E ol hi{l%f’i Warburg HRESHR MERWEERS W
sealvh, M) JGHE L Warburg-manometer 5 (#i/flebgl o] [ BREE e BIE % s Sle RE Y
20ml FJIJ{éé o) EIRAES AR, 37.5°C oA E0E 3om & A4y 150 [ iR A KA vk Gas e

= % #&7 o o] 9l 1 FIEtel = 20% KOH 0.1ml = ##€, fZEel: 0.1ml & 0.1M-Glucose o -
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Table 2. Change of Body Weight of Rats (Carbohydrate Deficient Diet Group)

Ginseng Administered Rats

oh, #Efifi7F 5279 Manometer = [EigiH @ 10 48 Gas B & ob

R 1] 2] 3] 4 s 6]l 7l s ofw[unjrins|u|ns

A
B
C
D
E
F

184.0
181.8
194.2]
188.8
193.0
189.0

184.5
179.9
190.5
176.1
195.4
191.7]

181.5
175.0
187.0
176.6
189.0)
188.2

180.0]
175.2
185.0
179.0
190.0

185.5

175.0
175.0
181.6
174.0
187.8]
181.5

175.5
176.5
180.5]
174.6
185.5
180.0

174.0
176.5
182.5
173.0
187.0
176.5

166.5
178.2)
179.2)
173.0
194.0)
173.7

160.3
177.0
179.0,
171.5
194.0
173.0

163.5]

162.4]
179.0
179.5
169.5
199.5

165.0
183.5|
180.5
168.0)
200.0

174.5

174.0

166.0
184.0
179.0
167.5
197.0
176.0

Control

Rat ] 1

2 |

3 |

+ |

5 |

|

a

710]

1 |

12

.

14‘

15

e oW R

161.5
167.5
177.0|
163.0
150.5
157.0

160.1
166.0
174.0
163.5
151.5
156.4

159.0
163.0)
171.7
164.8
143.3
155.3]

157.0
160.1
170.0]
165.4]
136.0,
166.0;

151.4
155.5|
170.5
166.0
135.5
156.7

146.6
156.5
166.0,
158.5]
135.0
156.7]

147.2
151.4]
160.6
157.0
131.5

153.0)

148.0
146.5
163.5
148.5]
133.0,
157.0)

149.4
159.0
149.4
125.2

155.8

150.3]
146.5
157.2
143.3
120.5
166.5

147.5
145.5
155.8]
136.2
119.7
158.0)

146.8
143.5
158.5
137.3
118.5]

158.0

149.5)
145.01
155.5)
137.5
118.0!
156.0

149.0
143.0
151.0
136.0
118.0
160.5

146.0
142.0
149.5
131.0
118.0
153.5

Table 3. Change of

Body Weight of Rats (Nutrition Diet Group)

Ginseng Administered Rats

Rat

w

4‘5‘(5\7}87'9‘

10

1 |

12 |

13 |

14 |

227.7
219.0
237.5
223.5
221.5

247.0

227.0
217.5
236.2
226.5
222.7
241.0

227.5
217.7
239.0
224.0
221.7

242.0

228.5
210.0|
243.0
226.5
227.7

247.0

224.3; 22

211.6

244.0| 237

223.5{ 221.7

221.5) 2

246.0

220.0
210.5
244.5
220.0

5| 224.7

2411

213.0
208.5
246.5
217.0
220.0
245.0

207.5
203.1
246.0
220.0
224.0

242.5

206.5
204.0
248.8)
221.5
223.8
246.0

209.0
203.0
257.0
221.0
214.8

249.0

206.5
204.0
257.0)
216.0
208.5

206.5
199.0
258.5
225.8
212.5

245.0

246.0

195.5
195.0
257.0
213.0
206.0
241.5

Rats

2 |

® |

0 |

10 |

1 |

12 |

200.6
206.5
218.0]
2105
215.0

215.5

203.0
206.5
221.0
200.8

20.5

212.0

200.5
203.5
222.5
205.5
220.7
208.3

199.5
203.5
219.1
204.0
221.5
210.5

207.2
211.0]
220.5
204.3
227.5
213.0

200.7
209.0]
210.5
191.5
225.0
198.5)

199.5
207.5
200.8
186.5
226.7
104.2

196.0
205.5
205.7
180.7
231.0
195.0

195.3
204.0
200.5,
181.0]
232.5
192.2

190.3
204.5
195.0
185.0
232.5

194.2

193.4]
205.5
197.0
183.7
225.0
194.0

195.5
203.5
196.5
180.0
223.0
187.0

194.5
201.0
192.7
180.0
225.0
138.5
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Table 4. mg% of Liver Glycogen and Blood Sugar of Rats. (Nutrition Diet Group)

‘ Ginseng Administered Group

Control Group

E;\\\\l Glycogen Blood sugar ’ Glycogen Blood sugar
A 970* 139 700* 117
B 00* 139 35 75*
C 190 138 37 96
D 400 131 42 128
E 168 113 25 10§
F 540 136 53 120
X 322.5 132.8 38.4 113.5
U 180 10.1 10.3 12.7
(Carbohydrate deficient Diet Group)
‘ Ginseng Administered Group ’ Control Group
\\,{t\\ l Glycogen Blood sugar [ Glycogen Blood sugar

A 136 94 180 124
B 236 97 58 68*
C 149 93 107 110
D 129 89 340* 128
E 43* 90 56 110
F 372% 111 1080* 135
X 162.5 95.7 100.3 121.4
U 49.7 8.0 58.1 111

X: mean, “The values discarded by the statistical treatment.

u: standard deviation.
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Table 5. Oxygen Consumption of Rat Liver Slices in Glucose: Added Phosphate Buffer*

Nutrition Diet, Ginseng Administered Group

meed 1l 2] s 4] s s 7 s ol s |uls
A |198 97 78 51 73 36 | e | | | | uss uss| 145
B | 348 289 250 147 119 — 27.7 37.0 690 90.2 94.0{ 105.5 126.0, 1445 132.0
C {498 311 282 226 200 174 327 718 186.0] 159.0] 142.0 172.5 164.0| 238.0] 197.0
D | 325 265 226 101 138 111 134 39.0 548 1240 1765 215.0{ 201.0 196.5 1843
E | 347 247 194 20.6 167 208 69.1 144.0 122.0 100.3 106.0] 136.5 194.5 203.5 205.5
F {242 243 239 194 13.0 156 261 92.8 150.3 117.8 102.6 103.3 122.8 139.3 1505
X | 826 206 212 169 182 137 538 689 116.4 1183 1242 146.9 153.7] 178.4) 169.6
U 105 76 71 63 43 66 210 441 549 265 345 47.4) 383 37.6 28.0

Nutrition Diet, Control Group

}Wt 2\3\4}5 6| 7| s 9‘10‘11 12| 13| 14| 15
A 23.2| 1520 9.8 5.9 7.3 - —| 10.5 — —| 132.1| 148.8| 134.5; 137.0| 166.0
B 28.3) 28.6 20.20 10.1 7.3 8.9 20.3; 20.4] 65.0; 131.0] 132.1] 105.5| 140.0| 148.8 132.5
C 23.60 21.1) 14.1; 15.8 20.20 14.2) 23.7) 50.3] 88.8/ 121.5) 121.8} 102.9] 120.5 144.0] 152.0
D 36.1 33.70 24.2 171 20.7 21.1] 41.5 —1 146.3] 142.3] 169.0] 195.5 182.5| 154.5] 124.0
E 19.7) 15.6, 11.2] 10.6 7.1 8.0, 12,9y 231.0 63.00 187.3] 168.0] 151.0| 177.0| 200.0| 211.5
F 30.4] 25.5) 14.20 10.3 .31 11.9) 17.8] 46.1] 109.9| 176.3| 156.0| 199.0] 209.5| 219.5] 213.5
X 26.8)  23.3] 15.6] 11.6] 11.8) 12.8 23.2 31.7] 94.6] 151.7| 146.5| 150.6/ 160.8| 167.3| 166.6
U 5.9 7.3 5.5 4.1 6.6 5.3 7.20 15.4] 34.6] £28.8] 20.3] 39.6] 35.5| 33.9) 37.3

unit: pl. #0.01M. soln.
X: mean. *Krebs-Ringer Phosphate Buffer, pH. 7.4
u: standard deviation. Temp.: 37.5°C

it
Table 6. Oxygen Consumption of Rat Liver Slices in Glucose Added Phosphate Buffer®

Carbohydrate Deficient Diet, Ginseng Administered Group

rai ™ \2}3}4‘516[7‘8{9110111(12113.14‘15
A 324 SRl 2140 28.20 19.6) 23.3] 31.6) T6.0) 120.7) 156.2 —1 Z21.50 2h7.3] 174.9] 136.3
B | 219 176 163 146 142 111 155 404] 764 903 1060 126.0) 159.3 187.8 187.3
C 27.6)  28.G0 2h.5) 20.6) 180 1390 1050 3150 76.6] 148.3) 1650 204.5] 206.3] 178.8; 226.8
D | 305 226 136 235 1750 19 s2u 5oz 1038 143.0) 163.0] 1710 1835 186.5 173.0
E | 413 z4d| 258 246 254 236 423 - — 1515 179.00  —| 189.00 198.5 194.0
F | 289 2006 255 205 176 158 263 46.0 1285 166.0( 183.0 157.8 189.8 197.0 1325
X | 304 259 214 22.8 189 17.8 66.5 50.6( 103.0| 145.6 159.2 176.1) 197.5 187.3 175.0
u 6.3 5.5 5.3 4.8 3.7 5.1 9.8 17.4| 26.27 26.9] 31.0f 37.8 43 9.6 344
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Carbohydrate Deficient Diet, Control Group

. Time A
Rat~=\\’ 2 [ 3 } 4 ] 5 6 } 7 8 ‘ 9 ] 10 ' 1 } 12 ] 13 ] 14 1 15
A 36.3 16.9] 16.3] 15.7 117.7‘ 14.0’ 22.2 49.5' 82.4] 114.3] 92.0] 129.0] 183.8 134.8] 141.8
B 48.4] 30.1 27.5) 255 2420 24.2] 59.2] 101.5) 109.0] 112.5; 107.9] 124.7} 170.5 130.0; 181.0
C 38.4| 32.3] 27.2) 254 23.3 25.7\ .")f‘h‘?,| 108.5] 102.5] 102.8] 81.0f 1114 - - -
D 32,9/ 30.81 26.60 21.7) 14.7) 7.()‘[ 18.2]\ 3150 100.0) 134.8) 115.8) 131.8] 161.90 125.9] 107.0
E 31-6" 24.2 18.8, 19.1 1(5.83 14.8‘ 1.4 25.4 -~ 89.5 120.0] 133.8! 189.3] 170.3] 225.5
F 29.9; 22.31 23.9] 19.3 24'5. 15.6 24.0'] 26.5)  62.1) 129.0/ 140.3] 128.0; 169.8 193.2' 185.5
X 36.2] 26.1 23.4) 21.6 19.77 16.9 31.60 57.2; 91.2] 113.0] 111.0] 126.5/ 175.1] 150.9; 174.8
0] 6.5 G.3 4.7[ 4.0 4.4 l'i.9‘ 2().()\ 45.3)  19.0/ 15.0 21!.4L 8.0 ]l.lf 29.5/ 43.9
Unit: g t 0.01M. soln.
X mean. * Krebs Ringer Phosphate Buffer, pll. 7.4
u: standard deviation. Temp: 37.5°C
Table 7. Oxygen Consumption of Rat Liver Slices in Phosphate Buffer* Only
Nutrition Diet, Ginseng Administered Group
™l e el s el el sl e nelslu]s
A 12.3| 16.3] 16.3 16.3| 16.1] 17.4] 21.8] 57.6| 81.00 99.0| 86.3] 96.0 50.5 81.3 99.0
B 11.4 6.0 4.4 3.3 a.7 3.3 — — -— - — — 49.5 79.0} 107.0
C 35.1] 28.2| 24.2 16.2] 15.0 —| 34.5{ 13.2] 43.2] 84.0f 102.5) 113.2] 9.5 84.0; 96.5
D 24.3) 17.5; 11.3 8.5 5.7 6.8 3.4 -~ 82.8 232 62.1] 115.0] 113.5] 166.00 155.5
E 207 17.4) 11.2 7.8 5.1 2.2 5.6 --1 37.50 28.00 77.4] 115.0, 156.8 201.8/ 160.0
F 22.6 18.9; 17.0{ 15.8] 16.4 1.1 30.00 73.00 83.3 76.5 77.5 81.5] 66.7) 70.0] 96.6
X 21.1 17.3) 14.6{ 11.1] 10.0 8.7 19.00 41.5 55.5 62.1] 8L.1j 104.1) 87.1] 113.7) 119.1
18] 8.7 7.1 6.8 5.5 6.1 6.7 14.1} 28.4) 24.4) 34.4] 14.8) 144} 458 545 30.2
Nutrition Diet, Control Group
&‘ET?TCII‘Z ‘;’4[5|6|713§9|10 1| o1z 13‘14'16
A 15.8/ 17.0| 15.5 9.0 7.1 6.0 12.0 20.9 50.0] 81.0| 150.0| 99.31 5.2 V7.4 910
B 20.1] 22.4| 20.1 13.8] 11.5) 24.2 12.4} 58.0 103.5| 116.0| 93.2| 74.8] 77.G| 84.5( 113.0
C 18.0| 16.9] 12.0 7.6) 114 8.7 12.6] 24.5] 50.00 107.00 95.0{ 132.0{ 153.0] 132.0{ 150.0
D 37.91 356.7) 27.6| 27.00 29.9 24.2 57.0 — = —1100.9] 89.2] 91.5] 97.8 126.5
E 15.8) 16.4] 14.1} 11.3 6.8 6.2 11.9] 22.00 60.0/ 123.0 14.0; 96.00 91.5 97.2| 121.5
F 14.6| 11.8 7.8 5.6 3.9 61.5 7.3 13.4] 25.8 65.0] 100.0] 117.0] 90.3| 87.0] 100.0
X 20.3] 20.0 16.1] 12.4] 11.7| 21.8] 20.5| 27.8; 57.8] 98.4 101.3) 100.4] 96.5 96.0] 117.0
U 8.8 8.4 6.9 7.7 9.3 21.3] 18.5] 17.4) 28.4] 245 7.5, 19.6| 28.3] 17.6| 21.7

Unit: wl.  x: mean.

Table 8. Oxygen Consumption of Rat Liver Slices in Phosphate Buffer* Only

Carbohydrate Deficient Diet, Ginseng Adm

u: standard deviation. *Krebs-Ringer Phosphate Buffer, pH. 7.4

inistered Group

Temp: 37.5°C

\Tlmellzl3

Rat ™
A 31.1
B | 21.3
c |28
D |213
F 35.6

F
X 26.5
U

23.4
15.0
20.7
13.8
22.6)
23.5
19.8

4.3

25.1
14.4
18.0
20.2)
23.2
17.9
18.8

4.0

el sl ol o] s ofw]mn]

15.8
14.4
18.0
19.0
22.0
22.8
17.0

3.3]

18.0] 28.9{ 49.5 —| 115.0; 84.5
10.9) 12.1| 23.0) 43.7| 80.5| 78.8
13.6| 12.5 21.2) 49.0; 112.2] 133.5
24.2) 36.8) 62.1) 85.7] 96.0 93.2
22.6/ 33.4] 77.5 112.0 —| 141.0
16.8) 16.3] 34.7 72.3] 85.0 93.5
17.7] 23.3; 46.21 60.5 97.7 104.1
=

12

5.1 11.0] 23.3] 30.7 47.6| 26.4

95.5
65.5
144.0
91.0
120.0]
70.5

97.8
29.9

13

128.0
67.3
145.0
92.5
109.5
50.0
102.1

14

15

188.0]

81.7
143.4
107.0y
112.0

89.0)
120.2

31.3

42.0)

310.0
122.5
197.v
129.0
146.5
106.4
168.6

76.0
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Nutrition Diet, Control Group

pareel 1| 2| s 4\5\617[819t10 112 ] 13| 14|15

A 32.00 179, 16.3} 15.1] 11.2 8.9, 16.3] 29.7| 76.2 90.3 75.6 76.5| 108.5; 139.0| 165.0
B 33.9] 26.2 24.00 21.8/ 22.90 30.5] 55.0| 63.8) 68.4] 68.4] 72.0, 66.5] 51.3 65.0] 88.4
C 19.0; 19.0 17.8 16.1] 10.4 3.5 12.1] 13.2] 29.4| 76.5 74.7) 76.0 54.6/ 67.3] 86.8
D 30.00 20.9] 17.5| 17.5( 17.5/ 17.0) 15.8] 33.3] 52.0] 88.2] 87.0| 66.7| 64.4] 95.0 127.7
E 21.8 17.4) 17.9] 12.9 18.5 15.7 21.8) 27.4 53.2] 92.5{ 89.2| 79.0 64.5 84.5/ 128.0
X 27.3 20.3) 18.7 16.7| 16.1] 15.1] 24.2; 33.5, 55.7| 83.2] 79.8 73.00 68.7/ 90.2] 119.2
U 6.6 3.6 3.0 3.3 5.3 10.2] 17.6| 18.6, 18.2 10.3 7.9 5.9/ 23.0 29.9, 32.6

Unit: gl *Krebs-Ringer Phosphate Buffer, pH. 7.4

X: mean. u: standard deviation. Temp.: 37.5°C

(3) Table 5,6,7.8 KFf RFUJ ol 43t JoREM SAFCSL BEBER D pl Wi(L2 FORT ZAolvh ‘.ﬁ"‘r_ sdist
o -3 GRS FEEAY ERDT R o slond, 2 DYl s ASEEET BREE Abele) #ie.
2 ERE Roln gt EE Al 9,1014 = Hakme s FEMO A RAREERS A REe) ‘l‘ﬂ*’li
BEBe] BBl Jhdhel SEERY LItk MEEIfEEECl B4 Mnska glvh. Table. 7% 8 HE A
Glucose ¥-2- etA olv s}a. FrEjf=h-4 Krebs-Ringer-Phosphate Buffer §-o4 o 4] FIRMEE-SG ME3 #4558
BREAR gods AR WEM WL BIRET O n JORMESBRE AR 99 HEHESE B
ol v} £ FiEtio s HEMS YA Eskn gleh

PlES) HERREES Ridstel Wl #fffel Ao AZEHGYL fEC) 2o Bgs a1 gkm gload 32
KAPERZ LA ol Al BFEE Mme] WA st ol

MBEE el BEARN NS AZHREE Has miEe \inE Lo FnL g ot SRS il
A 288 s

IF Glycogen B2 Wifife] =5 ASHELR Pocte]l Bmstw ook 4 SHERdd A= ABREZ Ky
BB HElel B Glycogen o] MR+ gin=! st FRsel mBHET FEMI S Bins 245Fm 9

FF81 2 Glucose BfbfiBel Slol A== iBE 2lo)o] HEMYE ERZ % 5 Q).

o] FERE Moh AZE AN BRI Mikel BEerE BEFER fEA Y »obE= Gluconeoge-
nesis & Glycogenesis off Rffilel = BFER {FHdHs 2ol ol 7 ER= v

AR 196LEE FT Ok WMl k3t Zols oo s Mgiels uloldh
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