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Abhstract

1) In experimental hyperlipidemia of male rats induced by 2% cholesterol-1% cholic
acid-diet for 9days, effects of ginsenosides from panax ginseng, saikosaponin from bupleur-
um, together with extracts from Syd-saiko-t6(Xiao-Chai-Hu-Tang)and Keisi-bukury6-gan
(Gui-Zhi-Fu- Ling-Wan), were investigated.

2 ) Statistically significant improvements were observed in serum cholesterol, TG, NEFA,
HDL-cholesterol ; serum VLDL, LDL, HDL ; serum apo-B; apo-AI-AIl ; plasma throm-
boxane A,, prostacyclin ; hepatic cholesterol, TG, phospholipid and lipoperoxide with oral
administration of several ginsenosides, especially Rb, ; saikosaponin ; hot water extracts
from ginseng, bupleurum, Xiao-Chai-Hu-Tang and Gui-Zhi-Fu-Ling- Wan.

Key words ginsenosides, saikosaponin, Xiao-Chai-Hu-Tang, Gui-Zhi-Fu-Ling-Wan,
hyperlipidemia, apolipoproteins, prostanoids

Abbreviations Al . atherogenic index, HDL ; high density lipoprotein, HDL - C ;
HDL- cholesterol, 6-% }-PGF,& ; 6- keto-prostaglandin F,;a, LDL ; low density lipoprotein,
LPO ; lipoperoxide, NEFA ; non-esterified fatty acids, S.E.; standard error, TC ; total cho-
lesterol, TG ; triglyceride, TXB, ; thromboxane B,, VLDL ; very low density lipoprotein,
Keisi-bukuryd-gan ; (Gui-Zhi-Fu-Ling-Wan) | B %A, Syb-saiko-t6 (Xiao-Chai-Hu-
Tang) : /NEERY;
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TableI Metabolic and endocrine actions of ginseng
saponins (Yamamoto, M. efal. 1969 ~).

Bone marrow
Synthesis of DNA, RNA, protein, lipid?
Cell division?
Testicle
Synthesis of DNA, protein?
Tumor
Synthesis of DNA, protein, lipid~
Tumor bearing animal : Lipogenesis?t
Adipose tissue
Lipogenesist, Lipolysis]
Hyperlipidemia (Cholesterol}, TG}, LDL|, HDLT,
Apo-B|, Apo-Al-Allf(animal, man))
Platelet adhesiveness|
Fatty liver (Cholesterol}, TG|, PLt, NEFA|, LPO|)
Cerebral circulation (man)
Blood hormone levels (man)
Glucose ., IRI~, glucagon~, GH~,
adrenalin? |, noradrenalin? |, gastrinf ~,
cortisolt(Nin DM), ACTH?

Table II Effect of red ginseng extract and ginsenosides on serum lipids of high cholesterol dietfed rats.

Total cholesterol HDL <holesterol TC-HDL-C/ TG NEFA
(TO ‘Prln%%lc) HDL-C mg/dl  uEq/l
Normal diet (6) 692" 47+1 0.5+0.1 81+4 138+ 14
High cholesterol diet
Saline (5) 181+8 66+2 1.840 2 101 %6 20511
Ginsenoside Rb: | (5) 142%13? 69+2T 1.2+0.1% 806l 168 =47
Rbz | (5) 110+4% 81+2¥ 0.4%0.19 6632 137152
Re (5) 119£5% 7312 0.6£0.1% 887" 1688V
Rgr | (5) 171477 6747 1.6+0.27 77450 15849V
RedGinseng  |(5) 154197 74£3 094019 8450 166D

*Mean£S.E. + : N.S.

DT HED LNz, RITY R, ¥R LENTH
/Jto
2. MFVARBEARUVT7RERQICHT HEED
/YA FeiI8KiBEpoOEE (Tablell, V)
miFEY REASEIZ DWW T VLDL (BIKLE
VREH) »EEC L /A F, & IZRbhR
Rciz L »TEHEL, LDL L ERnfEm 25 72,

1) P<0.05 2) P<0.01 3)P<0.001

miFE HDLIZDW Tk &S > 2 2% A4 Flz gk
FH LIz, LI Rb, BEELIERLZRL 2,

VLDL+LDL/HDL O H# & 2 & &fED > 4/
A FIZEDCTNLET TS, & <IZRb, I
BWTEAETH - 72, ASKMESH T L FENIER
A LD,

ME7REAICB VT, LDLOFELZT7 K%
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Table Il Effect of red ginseng extract and ginsenosides on serum lipoproteins
of high cholesterol diet-fed rats.

VLDL LDL HDL VLDL+LDL
mg/dl HDL
Normal diet (6) 24=%5* 8026 237+21 0.44

High cholesterol diet

Saline (6) 1279 298+ 18 114+ 8 3.73
Ginsenoside Rb; | (5) 94+147 236+ 9V  156%+10% 2.12
Rb: | (5) 70+4% 196+ 7% 23217V 1.15
Rc (5) 74+ 7®  210+10®  196+16V 1.45
Rgi | (5) 130117 220+ 9%  216%22V 1.62
Red ginseng (5) 8311V 261177  178+14 1.93

water extract

* MeantS.E. +: N.S.

1) P<0.05 2) P<0.01 3) P<0.001

Table W Effect of red ginseng extract and ginsenosides on serum apoproteins
of high cholesterol diet-fed rats.

Apo-B Apo-Al Apo-All B
mg/dl Al +Al
Normal diet 28+ 5* 59+ 7 12+ 2 0.39
High cholesterol diet
Saline 45+ 2 148 4 19+ 5 0.27
Ginsenoside Rb: 28+ 42 162+127 2617 0.15
Rbe 22+1% 216129 31+170 0.09
Re 27142 174+ 90 30270V 0.13
Rg: 27+ 3% 257 +25% 19+17 0.10
Red ginseng + 3 +
water extract 39+ 3 194+ 5 21+ 1 0.18

* Mean*S.E. t:

BTHLTEBIV /4 FIZEVEEICET
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4 F eIk mniZE (Table V)

N.S.

1) P<0.05 2) P<0.01 3) P<0.001
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Table V Effect of red ginseng extract and ginsenosides on plasma prostanoids

of high cholesterol diet-fed rats.

Thromboxane By

6-Keto-prostaglandin Fra

TX B2/6-Keto-PG

; (TX Ba) (6-Keto-PG)
! pg/ml
Normal diet | (@) 186=18" (5) 233=10 0.8
- - e s e
High cholesterol dlet)
Saline \ (6) 714+78 (6) 112+13 6.4
Gmsen051de Rb1 ' (4) 197 £ 20% (5) 89=*11 2.2
l (4) 262+14% (4) 233+19% 1.1
(5) 465178V (4) 320+ 98% 1.5
(4) 297+ 27% (4) 229+ 74® 1.3
Red ginseng (4) 307+339 (4) 190+ 281 1.6

water extract

* Mean+S.E.

1)P<0.05 2)P<0.01

3)P <0.001

Table VI Effect of red ginseng extract and ginsenosides on hepatic lipids

of high cholesterol diet-fed rats.

! Total TG Phospholipid FFA Lipoperoxide
“ cholesterol mg/g (C/P)  wEa/g nmol/g
Normal diet (5) 2.6£0.03* 5.9%0.1 5.7+0.1 (0.5) 16+0.1 2.7%0.2
High cholesterol diet
Saline (6) 8.4%£0.3 8.6%+0.2 3.0+£0.1 (2.8) 46*0.1 6.0+0.1
Ginsenoside Rb: | (5) 7.2+£0.1% 7.5+0.1¥ 3.8%0.19(1.9) 38+1¥ 2.5+0.1¥
Rb: | (5) 6.5%+0.2% 5.910.2% 4.0£0.2%(1.6) 29+1% 1.9+0.1%
Rc (5) 6.8%+0.1% 6.0£0.1% 3.4+0.17(2.0) 32+1% 3.3+0.1%
Rgr 1(5)6.7£0.1% 6.9%0.2% 3.820.1%(1.8) 421V 3.1+0.1®
Red ginseng
water extract }(5) 6.7+0.1% 6.8+0.19 3.7+0.1¥(1.8) 26+1% 2.2%+0.1%
* Mean+SE. 1)P<0.05 2)P<0.01 3)P<0.001
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Table Vi Actions of saikosaponins.
{(Yamamoto, M. et al, 1970~).

Anti-inflammatory actions (1970)
Anti-exudative
Anti-chemotaxic
Antigranulomatous
Anti-allergic (Arichi, 1977, Koda, 1981)
Metabolic actions (1970)
Hepatic protein synthesis?
Hepatic glycogen formation?
Hyperlipidemia-improving (1973)
Fatty liver-improving ; Lipoperoxide | (1981)
Hepatic damage-improving actions
ANIT (1981)
CCly, D-galactosamine (Abe, 1978 ; ’80)
ADCC- Activated macrophage (Mizoguchi, 1983)

Endocrine action
ACTH?, glucocorticoids?(Hiai, 1980)

BRIENMMEREDIER 2 A DB HPEEIINTH -
72,
6. MFE)AREBRUPREBIZNT S, 3Y
R L SEEAKIMHMOFE (Table IX, X)
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72
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72, T b b TC, TG, NEFA (Z{ETF, V88
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Table VI Effect of saikosaponin, bupleurum extract and some prescriptions
on serum lipids of high cholesterol diet-fed rats.

Total cholesterol HDL-cholesteros  TC-HDL-C TG NEFA

(Hrrll)gL/ii(l:) /HDL-C mg/dl  uEq/l

Normal diet (6) 69+2* 47+1 0.5£0.1 814  128*14

High cholesterol diet

Saline (6) 181+8 66+2 1.8+0.2 | 1016  205%11
Saikosaponin a (5) 91+6® 75+3V 0.3%£0.1%| 53%£2Y 142+11°
Buplewrum o (5) 10111 71+3 0.640.27 57439 122489
Syd-saiko-t6 (5) 17557 58+3 1.940.2T| 7744V 170+ 6D
Keisi-bukuryd-gan | (5) 158+97 65+3" 1.5+0.27| 82+50 180+13"

* Mean+SE.  +:N.S. 1) P<005 2P<0.01 3)P<0.001



Table X Effect of sakiosaponin, bupleurum extract and some prescriptions
on serum lipoproteins of high cholesterol diet-fed rats.

VLDL LDL HDL VLDL+LDL
mg/dl HDL
Normal diet (6) 24+5* 80+26 23721 0.44
High cholesterol diet
Saline (6) 127+9 298+ 18 114% 8 3.73
Saikosaponin a (5) 16+ 2% 205172 122%+127 1.81
Bupleurum
water extract (6) 50+12% 2041222  209+17¥ 1.22
Syd-saiko-to (5) 96+ 8V 25160 177167 1.96
Keisi-bukuryo-gan | (5) 44+ 9%  258+187 134+ 9T 2.25
*MeanxS.E. +:NS. 1P<0.05 2)P<0.01 3)P<0.001

Table X Effect of saikosaponin, bupleurum extract and some prescriptions
on serum apoproteins of high cholesterol diet-fed rats.

Apo-B Apo-AT1 Apo-ATll B
mg/dl Al +Al
Normal diet (6)28+ 5 59% 7 12+ 2 0.39
High cholesterol diet
Saline (6)45+ 2 148t 4 19+ 5 0.27
Saikosaponin a (5)24+ 3%  185+17Y 32+17D 0.11
Bupl
water extract 624+ 3% 154+ 77 26+1" 0.13
Syd-saiko-td (5)38= 11 179%120 24+ 27T 0.19
Keisi-bukuryd-gan |(5)31+ 32 162+ 6T 26+ 27T 0.16
*Mean+SE. t:N.S. 1)P<0.05 2P<0.01 3)P<0.001

Table X1 Effect of saikosaponin, bupleurum extract and some prescriptions on plasma

prostanoids of high cholesterol diet-fed rats.

Thromboxane Bz 6-Keto-prostaglandin Fia  TXB:/6-Keto-PG
2) (6-Keto-PG)
pg/ml
Normal diet (4) 186+18* (5) 23310 0.8
High cholesterol diet
Saline (6) 71478 (6) 122£13 6.4
Saikosaponin a (5) 240£38% (5) 119+ 37 2.0
Bupleurum
water extract (5) 353+50% (4) 184247 1.9
Syd-saiko-to (4) 307332 (4) 128%177 2.4
Keisi-bukury6-gan (5) 343412 (4) 1502471 2.3
*MeantS.E. + :NS. 1P<0.05 2)P<0.01 3)P<0.001



384

HER= - HAE ST KK 7azxs /4 F

Table XI Effect of satkosaponin, bupleurum extract and some prescriptions
on hepatic lipids of high cholesterol diet-red rats.

Total cholesterol TG Phospholipid FFA Lipoperoxide

mg/dl [C/P]  uEq nmol/g

Normal diet (5) 2.6X£0.03* 5.9%0.1 5.7%£0.1 (0.5) 16=%0.1 2.7+0.2

High cholesterol diet
Saline (6) 8.4+0.3 8.6x0.2 3.0x0.1 (2.8) 46%0.1 6.0%0.1
Saikosaponin a (5) 6.6+0.1 6.8%0.12 3.9+0.1¥(1.7) 31+0.1¥ 2.9+0.1¥
Bupleurum 3 3 2) kD
water extracs (5) 6.5x0.1¥ 6.3%0.1 4.3%£0.1¥(1.5) 36=%0.2 1.8%+0.1
Sy6-saiko-td (5) 6.9%0.1® 7.6x0.1Y 3.8+0.1°(1.8) 33%+0.6Y 2.6+0.2%
Keisi-bukuryd-gan |(5) 6.4+0.1¥ 7.3%0.1Y 3.6£0.1¥(1.8] 38+0.4"Y 3.0+0.1%
*Mean®=S.E. +: NS 1P<0.05 2)P<0.01l 3)P<0.001
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