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Improving Effects of Ginseng Saponin on Cholesterol
Metabolism in Rats
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Improving effects of ginseng saponin on hyperlipemia due to a 1% cholesterol diet feeding to rats
were examined. Among the ginsenosides tested, administration of the ginsenoside-Rb, and -Rc resulted
a striking decrease in the LDL-cholesterol, total cholesterol, and free cholesterol in the serum. A
significant decrease of triglyceride level in the serum was also observed by the intraperitoneal admini-
stration of these ginsenosides. On the contrary, the level of HDL-cholesterol was higher significantly
in the ginsenoside-Rb, treated group as compared with the control group. In addition, decreases in
the serum LDL-cholesterol, total cholesterol, and free cholesterol were observed by the 20R-prosapogenin
treatment.
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Ginsenoside-Rb, Ginsenoside-Re

R;=glc-glc R, =glc-rham
R;=glc-glc Ry=glc
Ginsenoside-Rb, Ginsenoside-Rg,
K;=glc-glc R, =glc
Ry=glc-ara Ry=glc

Ginsenoside-Rc
R, =glc-glc
R, =glc-ara*

glc: §-D-glucose
ara: ¢-L-arabinopyranose
ara¥*:

Ginsenoside-Rd a-L-arabinofuranose

R;=glc-gle rham: «¢-L-rhamnose
R,=glc
Chart 1 Structures of ginsenosides
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Effect of semi-purified ginsenoside on serum lipids
of rats fed on a laboratory pellet chow

Table |
MEYER) 3hs & 3EH b =
RV, BUEERESIT 7 ginsenoside- S e
Rb;, -Rb;, -Rc, -Rd, -Re, -Rg;
AAEEARKCERLER T A
72. ## prosapogenin 1L, JI Control
BOHBEDC S HE L 220R- Rb,, b,
prosapogenin & U8 20 S-prosapoge- mixture
nin  7r L 7)) 2 — i sus- Rg:, g
pend L, ERRCH . mixture

HDL-C  LDL-C TC TG
(mg/dD) (mg/dD) (mg/dl) (mg/dl)
55.0+1.1 25.5+1.2 101.4+£1.8 88.9% 4.2
(100 (oo 100 aom
55.2+2.3 12.0i3.2* 102.6£4.0 80.3+21.8
(100) C4n aon 90
54.2+1.7 19.2i1'6* 97.5£2.8 83.7£12.1
(99 ) 9 L))
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10 mg/rat in saline, i.p., 3 times

** p<0.01
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Semi-purified ginsenoside 55 &% 1 %AVAT
a—-LE7 v roMFEERICRETZE
LoitiglERE 5 » b &R Rb-M J 0 Rg-M
w1%avAaFa—fs, M3 REHEE T E 1
10 mg % i LickiR, Table V o 'k < Rb-
M ERECERE 2 VAT » — VIEREE R

%) (g/6 days) (g/day)
- 0 T 540* 4 Hbhhiz, Thbb, IDL-2 v AFTe—, a2
0x1. . . .
(oo RN A, S VAT R MEERERAY, 28
%, 45% DA E I 538 e HDL- = U %
0.5 43.61.5 14,011 %, BHOTREBSTRRE R, Wic HDL-= v >
8> 89 7 —AE30% WML, Lo L TG bR
1.0 48 .0%1.1 14.8+1.5 Wwhhiehotc, ¥, Re-MBFTHEVTFRLHERE
€8 C94) KR B T
1.5 %fﬁ;? 12.2+1.6 #£18 ginsenoside @1 %3 LAFA—LEF o +@
. AREC RS
ok p<0.001 BEERSELL 72 Rby, Rby, Rc, Rd, Re % X U Rgy #
Table [ Serum lipids of rats fed on diets containing various cholesterol levels
" Cholesterol  HDLC  IDLC  TC - FC
level (%) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
0 65.9+3.2 26.5t 2.7 1104+ 3.4 14.8+ 1.0
oo Q100) (100 Qo
ook Aok ook s
0.5 39.5+£2.6 143.5+ 9.9 216.9£11.5 38.9+ 3.2
C 60 (542> (196 (263)
Hokok ook Hokk Hopok
1.0 33.9+1.6 287.5+14.1 375.1+17.4 65.6+ 7.5
5D (1085 (340 (443)
ook Kook ok ook
1.5 271.6x1.1 397.0£26.6 484.3+32.8 93.0+13.2
42 (1498) (439 (628)
* p<0.01, ** p<0.001.
Table IV Effect of semi-purified ginsenoside on serm lipids of rats fed
on a 1.0% cholesterol diet
~ HDL-C  LDL-C TC Fc TG
(mg/dD (mg/dl) (mg/dD) (mg/dl) (mg/dd)
Control 41.7x1.3 235.8+18.2 309.8£12.5 75.7+£5.4 52.916.0
aom (100) (100> (100 aom
ook *x ok Hokok
Rb;,b, mixture 54.1x£2.0 138.0+£14.9 219.4£11 1 41.8+£3.8 53.4£8.9
a3m (59 cmm (55 oD
Rg.,8; mixture 46.7+£3.4 227.0£13.6 299.4%£13.2 62.4£2.6 57.4£8.1
m €9 9D (82) (109>

107mg/r>a't/7¢71ay”in saline, 1.p., 3 times

** p<0.01, ¥+ p<0.001
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Table V Effect of each ginsenoside on serum lipids of rats fed on a 1.0% cholesterol diet

~ HPLC  LDLC TC FC TG
o (mg/ap (mg/dl) (mg/dD) (mg/dl) (mg/dl)
Control 37.542.7 215.4423.1 289.3+725.3 67.3+6.6 72.3%3.6
(100) 100 (100) (100) (100)
Rb, 43.241.4 179.4%+15.4 264.8+19.2 62.8+6.8 67.1£6.9
(115) (83) 92 (93) 93
* ki *k ko *
Rb, 45.3%1.6 113.1£16.6 183.8418.7 35.744.7 51.5+5.7
azv (53) (64) (53 cmn
sk * ok *
Re 34.1£2.1 107.9423.5 184.9+£725.6 37.7+7.4 49.7+7.3
9D (50 (64 ( 56) (69
Rd 33.4%72.5 177.0£25.6 240.4£726.6 51.947.4 64.5+4.5
( 89) ( 82) (83 o 89
Re 32.9+1.7 188.9+11.2 268.4+13.6 59.6+3.0 58.8+7.6
(.88 ( 88) (93 ( 89) (&:1D)
*
Rg, 32.8+4.1 238.6+16.1 350.6+18.3 76.7%5.3 56.0£5.7
(88 amn an ma cm
10 mg/rat/day in saline, i.p., 3 times ) * p<0.05. ** p<0.01
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Fig. 2 Ultracentrifugation pattern of lipoprotein
in rats of the ginsenoside-Rh, treated group
(TC: Total cholesterol, PL: Phospholipid)

Table V| Effect of prosapogenin on serum lipids of rats fed on a 1.0% cholesterol diet
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LHEEY RS ed o, LnLHDL-2 L A5 -
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Chart 2 Structures of prosapogenin

HDL-C LDL-C TC FC TG
- 7 gmg/dj? (mg/dl) (mg/dD) (mg/dlr)r (mg/dl)
Control 33.7x4.1 228.4+£21.7 324.4+£20.3 69.0£5.0 59.2x£3.2
(100) (100D (100 (100D (100D
*kk kekok ek *
20 R-prosapogenin 30.4+2.1 114.4+ 8.7 186.0x£10.9 44.2x£2.7 71.5£2.3
(@[0)) C 50) 50 68 azn
*
20 S-prosapogenin 26.9+1.1 210.6+18.9 294.0£21.4 62.6+5.0 47.8x22.7
(@:[8)] 9D 9D 9D 8D

10 mg/rat/day in 80% propylene glycol, i.p., 3 times

* p<0.05, ** p<0.01, *** p<0.001
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