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Abstract

Studies of the biochemical, pharmacological and endocrinological actions of active principles from
panax ginseng, bupleurum falcatum and liquorice, along with various traditional Chinese formulae and
their clinical applications, were presented as serial works throughout Osaka University, Chiba Univer-
sity and Nissei Hospital for 30 years. Over 30 presentations were done from us to this Society and its
predecessor.

In the earlier period, we reported that panax ginseng principles, which we later proved to be
ginsenosides found by Shibata, stimulated cell proliferation with increased DNA synthesis in rat bone
marrow cells, which was later showed to be effective, as comparable to cytokines. In testes, liver cells,
fibroblasts, efc., stimulatory actions were become obvious.

Experimental hyperlipidemia-improving effects of saikosaponins a and d, as well as panax ginseng
saponins, were first repoprted from us. Elimination of radioactive cholesterol and fecal excretion were
accelerated by saikosaponins and ginsenosides. Blood lipoproteins and prostanoids were also improved
by saikosaponins and ginsenosides, as well as 12 traditional Chinese formulas. Fatty liver were improved
with ginsenosides, saikosaponins and glycyrrhizin. Improvements of blood lipids, lipoproteins, lipoperox-
ide, were observed with long term administration of red ginseng in patients with hyperlipidemia. Plasma
prostanoids with fibrinogen were improved with Dai-saiko-to administration.

ANIT - induced hepatobiliary damage in rats, was reduced by saikosaponins, ginsenosides,
glycyrrhizin, along with 5 traditional Chinese formulas and their composing medicinal plants. Restora-
tion of DNA synthesis depressed by ANIT was seen with ginsenosides, saikosaponins and Sho-saiko-
to. One year controlled study and 5 vear follow up study of Sho-saiko-to administration revealed the
favorable effects in patients with chronic hepatitis.

Though much more studies are necessary, possible contribution in the coming elderly society are to
be expected.

Key words ginsenosides, saikosaponins, Wakan-vaku (Kampo midicine), bone marrow suppres-
sion, hyperlipidemia, fatty liver, hepatitis, cirrhosis, diabetes.
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Fig. 1 Effect of oral administration of ginseng extract
fraction 3 (1 mg/100 g b.w./day) on numbers of mitosis in
bone marrow.? Numbers of mitosis among 2000 nucleated
cells 5 h after colchicin injection (0.1 mg/100g 7.p.)

Table 1 Effect of a single 7.p. injection of several kinds of
ginsenoside on DNA synthesis in rat bone marrow cells.
0.5 mg of each ginsenoside/100 g b.w. was injected i.p. 4h
before #sacrifice. Bone marrow cells were incubated in 2
ml of medium 199 containing *H-thymidine-methyl (5
«Ci, 40 nmol). *Non-significant ; **p <0.02 ; ***p <0.01.

(No.) Thymidine incorporated into QNA
(pmol/h/1 X107 cells) mean+S.E.
Control (5) 17.8+2.1
Ginsenoside
Rb, (5) 18.0+2.0*
Rb; | (5) 28.3+£2.8%*
Rc (5) 31.0£3.0%**
Rd (5) 21.2+2. 4%
Re (5) 33.6+4.9**
Rf (5) 19.2+1.4*
Rg, | (5) 25.6+1.9**
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Table 2 Effect of direct addition of ginsenoides b:, b, and
c mixture (GNS) in vitro on DNA synthesis in rat bone
marrow.? *Non-significant ; **p <0.01.

Thymidine incorporated into DNA
(No.)| (pmol thymidine incorporated/h/
1.4 X107 cells) mean+S.E.
Control (5) 35.8+ 5.5
Ginsenoside
mixture (GNS)
0.01 gg/ml | (5) 67.1+12.2**
0.1 (5) 86.3+12.0**
1 (5) 77.9+ 8.8**
10 (5) 3821 7.0%

Table 3 Effect of Korean red ginseng on periferal cell
counts in normal and cyclophosphamide - induced
hematopoietic damage” *N.S.: **»<0.001

count/cmm

Granulocytes (mean~S.E.)

Non-treated .
1450 +130

Saline

Ginseng 1735+175*
G-CSF 8750 660**

Cyclophosphamide-treated

Saline 275+ 30**
Ginseng 1395+120**
Hochu-ekki-to 1575+165**
G-CSF 2115+£195**
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Table 4 Effect of a single 7.p. injection of several kinds of
ginsenosides on cyclic GMP content in rat bone marrow
cells.? 0.5 mg of each ginsenoside/100 g b.w. were inject-
ed 20 min prior to sacrifice. *Non-significant ; **p <
0.02 ; ***p <0.01.

(No.) Cyclic GMP (pmol/107 cells)
mean* S.E.
Control (5) 1.46+0.15
Ginsenoside
Rb, (5) 1.61+0.16*
Rb, (5) 2.52+0.30**
Rd (5) 1.30+0.15*
Re (5) 2.32+0.26**
Rf (5) 1.94%0.21*
Rg, (5) 2.41£0.23***

Table 5 Effect of direct addition of ginsenosides Rb, b,, ¢
and g, on cyclic AMP levels of rat bone marrow

cells.” *Non-significant ; **p <0.05 ;

**p <0.01.

Cyclic AMP level

(,on(cne]r;;;zli;lon {(No.) | (nmol/1.5X 107 cells)
mean+S.E.
Control (5) 3.18+0.28
Ginsenoside
Rb, 1078 (5) 2.72+0.18*
Rb, 1078 (5) 1.77+£0.22***
Re 1071 (5) 2.45+0.17"*
107° (5) 2.39+0.19**
107° (5) 1.9640.21**
1077 5) 1.21+0.09***
1078 (5) 0.62+0.08**"
Rg, 1078 (5) 1.95+0.24**

Table 6 Effect of cycloheximide pretreatment on
stimulatory action of ginseng extract fraction 4 in vitro
on DNA and protein synthesis in rat testes.” N=6.
Fraction 4 was added to the incubation medium up to
the concentration of 50 xg/ml. Cycloheximide was in-
jected 7.p. 3h prior to sacrifice (0.3mg/100g body
weight) . * non-signiflcant ; **p <0.05.

DNA Protein
incorporated/h/100 mg tissue
(mymoles of each precursor)
(X107
Mean+S.E. Mean+S.E.
Non-treated
Control 0.47+0.06 2.15+0.18
Fraction 4 0.98+0.15** | 2.99+0.26%*
Cycloheximide-treated
Control 0.134+0.01 1.09+0.17
Fraction 4 0.16+£0.04* 1.12+0.09*
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Table 7 Additive effect of ginsenoside on DNA -synthesis-
stimulating action of GM-CSF, IL-3 and IL-6 in rat
bone marrow cells.” Mean+S.E. *N.S. **p <0.05 *** p

<0.001

*H-thymidine incorporated X107* 9%

Ginsenoside Rc Iug

NO. — +
Control (5) 543+25 1067+ 68***
GM-CSF ang (5) 777131+ 876+ 42**

IL-3 50ng (5) 1257 £95%** 1261+114*

IL-6 (3) 690 £29*** 1059+ 46***

1.5uCi *H methyl-thymidine, 2x10* cells in DMEM for 36hrs
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Table 8 Effect of saikosaponins on plasma lipid levels of rats fed a cholesterol diet. '
aMean +standard error. ®Non-significant. 9p <0.05, ¥p <0.01, ®p <0.001.

A) Fed a diet containing No. of rats Cholesterol | Triglycerides | Body weight
1 9% cholesterol and 0.5 % cholic acid for 16 days ' mg/dl mg/dl g
Control 7 89+ 4@ 168-+10 210 6
Saikosaponins injected | s ~

69+ 49 70+ 59 206+ 52
1 mg/100 g body weight/d.x 12 d 7 >
Glycyrrhizin injected - . :

43+ 49 90+ 49 209+ 5
1mg/100 g/d. x12d. !

B) Fed a diet containing No. of rats Cholesterol | Triglycerides | Phospholipids
2 9 cholesterol and 1 % cholic acid for 9 days ' mg/dl mg/dl mg/dl
Control 5 160+ 6™ 85+ 59 142+ 59
Saikosaponins injected - e . .

133+ 6 65+ 59 122+ 49
1 mg/100 g/d. X6 d. 7 33
Saikosaponins a injected . _ .
5 141+ 29 55% 49 123+ 49
0.3 mg/100 g/d. x 6 d. 0
Saikosaponins ¢ _ s
1524 5% 76+ 8% 132t 5"
0.3 mg/100 g/d. X6 d. 2 6
Saikosaponins d . .
5 131x£ 79 56+ 4” 123+ 49
0.3 mg/100 g/d. x6 d. 7 3 6
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Fig. 3 Cumulative excretion of saikosaponins a & d into feces & urine *'¥

Saikosaponins a & d (66 : 34) (0.45 xCi/10 mg) was injected intramuscularly

Table 9 Effect of saikosaponins on fecal excretion i.p. administered cholesterol-4-'“C and its metabolites. 'V
©Mean +standaed error **0.5 4Ci/100 g body weight.

Excretory rate of injected cholesterol-4-"*C**
into feces collected for 48 h as : (%)
Group No.
of rats Total ¥C | Bile acids-"C. Non~sa?on1f1al?le 3 p-OH-sterols-"C
materials-**C

Control (A) 5 21.6+2.1% 10.4+1.3% 6.8+0.6% 4.9+0.4°
Saikosaponins injected (B) 5 32.8£3.5 16.8+1.1 11.6+0.9 8.8+0.6
1mg/100 g bw./d. X7d. p<0.05 p<0.05 p<0.01 p<0.01

B/A 1.5 1.6 1.7 1.8




Table 10 Effect of saikosaponin, bupleurum extract and some prescriptions in hepatic
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ipids of high cholesterol diet-fed rats. '®

Total cholesterol TG Phospholipid FFA Lipoperoxide
mg/dl [C/P] uEq 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
Saikosaponin a (5) 6.6x0.1% 6.8+0.1% 3.9+0.1% [1.7] 31+0.1% 2.9+0.1%
B
upleurum (5) 6.5+0.19 6.3£0.19  4.3+0.19 [1.5] 36+0.22  1.8+0.19
water extracs
Sho-saiko-to (5) 6.9+0.1¥ 7.6+0.1" 3.84£0.1% [1.8] 33+£0.6Y 2.6+0.2¥
Keishi-bukuryo-gan | (5) 6.4+0.1% 7.3x£0.1Y 3.6+0.12 [1.8] 38+£0.4Y 3.0£0.1%
*Mean+S.E. T N.S.
Dp<0.05 2p<0.01 ¥p0.001
Table 11 Effect of saikosaponin, 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 237121 0.44
Hi holes i
igh cholesterol diet 6) 127+ 9 298418 11448 3.73
Saline
Saikosaponin a (5) 16+ 2% 205+17% 122+£12% 1.81
Bupleurum (6) 50+£12% 204 +22% 209+ 179 1.22
water extract
Sho-saiko-to (5) 96+ 8" 251 6" 177+ 16? 1.96
Keishi-bukuryo-gan (5) 44+ 9 258+ 18 134+ 9% . 2.25
*Mean+SE. NS
Dp<0.05 Pp<0.01 ¥p<0.001
Table 12 Effect of red ginseng extract and ginsenosides on hepatic lipids of
high cholesterol diet-fed rats.'®
Total cholesterol TG Phospholipid FFA Lipoperoxide
mg/g [C/P] nEa/g nmol/g
Normal diet (5) 2.6+0.03" 5.940.1 5.7+0.1 [0.5] 16+0.1 2.740.2
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% 3.840.1% [1.9] 381 2.5+0.1%
Rb, (5) 6.5+0.2% 5.9+0.2% 4.00.22[1.6] 29+1% 1.9£0.1¥
Rc (5) 6.8+0.1% 6.0+0.1% 3.4+0.1 [2.0] 32+1¥ 3.3+0.1%
Rg, (5) 6.7+0.1® 6.94+0.2% 3.84+0.1{1.8] 42110 3.1£0.1%
Red ginseng (5) 6.7+0.19 6.840.1%  3.7+0.1°[1.8] 26+ 19 2.240.1°
water extract
*Mean+SE. Yp<0.05 2p<0.01 #p<0.001
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Table 13 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* 80+26 237121 0.44
High cholesterol diet

Saline (6) 127+ 9 298+ 18 1148 3.73

Ginsenoside Rb, (5) 94+14% 2369 156 +102 2.12

Rb, (5) 70x£4® 196+ 79 2324179 1.15

Rc (5) T4+ 7? 210+10% 196 16" 1.45

Rg, (5) 130+11t 220+ 9% 216+ 220 1.62

Red ginseng (5) 83+11Y 261+ 17t 178+ 147 1.93

Water extract

*Mean+S.E. T:N.S.

Dp<0.05 Pp<0.01

¥p <0.001

Table 14 Effect of red ginseng extract and ginsenosides on plasma prostanoids of
high cholesterol diet-fed rats.'®

Thromboxane B, 6-Keto-prostaglandin Fie

TXB,/6-Keto-PG

(TXB,) (6-Keto-PG)

pg/ml
Normal diet (4) 186218* (5) 233+10 0.8

High cholesterol diet

Saline (6) 714+78 (6) 112+13 6.4
Ginsenoside Rb, (4) 197+20% (5) 89+11 2.2
Rb, (4) 262+£14% (4) 233+£19% 1.1
Rc (5) 465+78Y (4) 320+98¥ 1.5
Rg, (4) 297+27% (4) 229+74 1.3
Red ginseng (4) 307+33" (4) 190+28" 1.6

water extract

*Mean=S.E. Yp<0.05
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Table 15  Effect of saikosaponins, ginseng saponins and glycyrrhizin administration
on hepatic lipids and lipoperoxide in rats fed a high cholesterol diet *®

Control Saiko. a Saiko. d s(;gljsifs Glycyrrhizln
Cholesterol mg/g 6.10+ ().2; 5.73i0.1§* 5.77% ().3(*)* 5.57i().21* 6.07i0.1;*
Triglyceride mg/g 7.6 = 0.5 3.5 if(;j*l* 4.4 i*(’;fyl* 6.0 iO.Z*l* 7.9 iO.S**
Phospholipid mg/g 19.7 £ 0.9 | 25.7 i’lﬁf\%}* 24.7 = ITET 23.6 i()f;)*f* 26.7 if:l*T*
FFA nEq/g 225 *21 78 £(§***i* 113 t14***f* 48 £ﬁ**i* 48 I’g***i*
Lipoperoxide nmol/g 163 £15 18 1:,%**1* 42 i*é*”f 69 £****l* 49 £me

1 % cholesterol-and 0.5 % cholic acid -diet feeding for 21 days. One mg/100 g b.w./d. <12 d.
+Mean=S.E. #xN.S. #xxp <0.05  #xx5p <002 #x52xp <001  #xxx2xp <(.001]

Table 16 Effects of 12 traditional Chinese formulae on serum lipid levels
from a high cholesterol diet fed rats'®

(No.) Total Chol. HDL-Chol. A.the.rof TG NEFA Lipoperoxide
mg/dl mg/dl  genic index mg/dl uEq/1 nmol/mg

CONTROL (7 360+11 29+ 1 11.4 (100) 158+13 1.21+0.07 5.710.2
1 Hatimi-zio-gan (7) 313+17* 2627 11.0 (96)  157+107 1.24+0.087 4.7+0.4**
2 Dai-saiko to (N 297 +£25* 29+1° 9.6 (84) 120%12* 1.23+0.06% 4.9+0.3*
3 Sho-saiko-to (6) 257430%** 30+3% 7.6 (67) 122411*  1.25+0.05° 4.6+0.4**
4 Saiko-ka ryukotu-borei-to (7) 35621 2942% 11.4 (100) 173+17° 1.31+0.09° 4.9+0.3*
5 Oren-gedoku-to (7 392+33° 25+4* 14.7 (129) 151411 1.41+0.10* 5.5+0.5
6 Hange-koboku to (7 353+19* 28+1" 11.6 (102) 147+9* 1.18+£0.05" 5.3%0.3"
7 Keisi bukuryo-gan (7) 322+13* 341> 8.5 (75)  143+13" 1.17£0.04" 5.3%0.47
8 Byakko-ka ninzin-to (7)  346%217 25+37 12.8 (112) 163%x16* 1.30%0.08" 5.4%0.2"
9 Tyorei-to (7 2494 32*** 31x£2* 6.1 (54) 128+£7* 0.944+0.10" 5.3%0.3¢
10 Hotyu-ekki-to (7) 314 +20* 35%2%* 8.0 (70) 112+14** 1.38%+0.12" 5.3+0.2*
11 Bohu-tusyo-san (7 25727 28E1" 8.2 (72) 98+17*** 1.4840.10* 5.3%0.3*
12 San’o-syasin-to (7 167 £36****  31+1* 4.4 (39) 128+6* 0.96£0.07"** 4.70.4**

" Mean+S.E. +: Non-significant

* 1 p<0.001 ** o p<0.02 *EE L p<0.01 FEEE o p<0.001

Table 17 Effects of 12 traditional Chinese formulae on serum lipoprotein
levels from a high choledterol diet fed rats !*
(No.) nig%] ES/L& LDL/HDL r‘ng)d]i u;’l’g)/’;lc“’“

CONTROL (7) 430=%2% 149+12 2.9 (100%) 636+33 146+16

1 Hatimi-zio-gan (7) 319%40** 179+11* 1.8 (62) 484 £58** 82+21**

2 Dai-saiko-to (7)  294+46*** 167+10" 1.8 (62)  496+58" 6225

3 Sho-saiko-to (6) 321+£39** 160x9* 2.0 (69) 453 £ 55%** 79+23**

4 Saiko ka-ryukotu-borei-to (7) 330+37** 193+15* 1.7 (59) 608+41" 132+£18*

5 Oren-gedoku-to (7)  365+28* 190+15* 1.9 (66) 661 +47F 175+25°

6 Hange-koboku-to (7)  420+22° 158117 2.7 (93) 526+ 40~ 102+17*

7 Keisi-bukuryo-gan (7)) 335£25* 188+13* 1.9 (66) 463 64> 67+31%

8 Byakko-ka ninzin-to (7} 356+24* 17212+ 2.1 (72) 535+35* 120+15*

9 Tyorei-to (7) 38627 171+117 2.3 (79) 343+106%* 66-£27**

10 Hotyu-ekki-to (7)) 344+32* 225+26%* 1.5 (52) 411+76*** 75+£25%*

11 Bohu-tusyo-san (7)) 294+47*** 133+£9* 2.2 (76) 35077 54 £29**~

12 San’o-syasin-to (7) 312+46** 158+10* 2.0 (69) 253+56%** 66 +30**

°: Mean+S.E. +: Non-significant
*op<0.05 *r o p <002 o p<0.01 K p<0.001
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BRI B 2580, FATHAL S A 2.7 g/ TR IRE
(A & D IR % il L G, 2EMIc b 00EEL £ Ll 2 oA R SR
I, MR @fZ&HU@MWHVZTD—w-%U7Ut74
(Table l\ -HDL-2 v 27 w—/ - ShikeF b fiads, @ fbine s

122wy TXB,- IZHTFOWE LD E L 72 (1982) (Table 19)o n»s%

U & 2 mu S BT DS RO IR M TR R & Bt L

READREETHDL EHEZ2 T,

Hols & F WHO ok ¥ 4 7 Mic 4 C 4 Ia, IIb, IV 5 &

Thle 18 Effects of 12 traditional Chinese formulae on plasma prostanoid levels
from a high cholesterol diet fed rats'®

(No.) TXB,(A) 6-keto-PGFi. (B) A/B
pg/ml pg/ml
CONTROL (5) 63119 57+8 11.1
1 Hatimi zio-gan 4) 464 £40**** 103 £7* 4.5
2 Dai-saiko to (4) 445 35%*** 121418 3.7
3 Sho-saiko-to (4) 589+51" 105+20* 5.6
4 Saiko-ka-ryukotu-borei-to  (4) 499 - 23* >+ 92 +4* 5.4
5 Oren-gedoku-to (4) - 106+13* —
6 Ilange- koboku-to (4) — 85+21* -
7 Keisi-bukuryo-gan (4) 30327 163+12* 1.9
8 Byakko-ka ninzin-to (4) — 81+3* —
9 Tyorei to (4) - 87 +8* —
10 Hotyu-ekki-to (4) 416+ 29**** 114 £8* 3.6
11 Bohu-tusyo-san (4) — 130+£20* -
12 San’o-syasin-to (4) 355+ 45 %+ 43427 8.3
Red ginseng extract 4) 3514 16%** 132 24%*** 2.7
Ginsenoside Rd, (4) 265 £ 26**** 104 +£15%** 2.5
°: Mean+®S.E. * . Non-significant
*op<0.05 FF o p<0.01 o p <001 o p<0.001
TXB; : thromboxane B, 6-keto-PGFi«: 6-keto-prostaglandin-Fia
Table 19 Effect of Korean red ginseng powder on serum lipid levels
in patients with hyperlipidemia (67 cases) *®
Before 1 2 6 12 18 24 Months
Total cholesterol 256+8 24019 227+9 212+7 211+11 241+25 215+9
(mg/dl) (67) (39) #xxx (46) #xxxx (36) %xxxx (17) #x+ (7) % (5) * wxxx
HDL-cholesterol 4212 44+3 43+2 48%2 47+3 42%3 50+5
(mg/dl) (56) (24) »xxnx (35) kwx=x (30) x#xsx (13) % exx (5) xaxns (7)==
Atherogenic 5.7+0.4 5.0+0.5 4.7+0.5 3.6+0.3 3.9+0.3 5.2+1.1 3.6:x0.6
index (56) (22) % %xxx (31) wxaxx (30) %% (13) +#% (5) *= (3) %=
Triglyceride 160+9 13449 141411 119+7 11610 129+18 143 %18
(mg/dl) (67) (40) #%xxx (47) xnxxx (37) % *xrx (17) #xxx (6) »xxx (5) ==
NEFA 685+ 45 593+ 81 514+42 440+ 38 423+ 40 481+52 434186
(«Ea/1) (67) (37) #xxx (46) #xxxx (36) ##xnx (16) #+xxx (6) »xx (4) %rxx
Lipoperoxide 4.4+0.2 3.8+0.2 4.1+0.2 3.6*0.2 4.0+0.2 3.7%£0.5 3.8%0.4
(nmol/ml) (50) (200p<0.1  (26) xxxxx (23) wxxxx (9) *+ (3)* (5)p<0.1
Korean red ginseng powder : 2.7 g/day, p.o., ‘Mean+S.E., * N.S, #p<0.05,

wxx ) <0.02,

wrxxfy <(.01,

wxexxx p <().001
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Table 20
a) Effect of Da-Chai-Hu-Tang administration on plasma thromboxane B, level in
patients with hyperlipidemia ¥ Normal level of TXB, : —61pg/mi

Cases of TXB; higher than 90 pg/ml

BEFORE 3 5 Months
(No.) (6) (5) (4) (2)
Thromboxane B, 250+66° 45+ 7 60+ 9 110*
(100%) (18%) (24%) (44%)
p<0.001 p<0.001
Cases of TXB, lower than 90 pg/ml
BEFORE 1 3 5 Months
(No.) (5) (4) (3) 2)
Thromboxane B, 30+ 4 5811 55+13 55¢
(100%) (193%) (183%) (183%)
p<0.01 p<0.05
©: Mean£=S.E.

t : Non-significant

h) Effect of Da-Chai-Hu Tang administration on plasma 6-keto
prostaglandin-Fi. level in patients with hyperlipidemia 2

BEFORE 1 3 5 Months
(No.) (11) 9 (7 (3)
6 keto-PG-Fia 23+ 2° 28+ 2 43+ 4 38"
(100%) (122%) (187%) (165%)
p<0.05 p<0.001

Normal level of 6 keto PG-Fia : —24 pg/ml
*: Mean+SE.
: Non-significant

LR R L7287 A — 7 =L BRIy T8EESI NS Table 21 Effect of adminstration of Red Ginseng Powder
Y T L 7 in patients with diabetic neuropathy **
) IR C Zo

VEHCHEFNCEE L T3 1983 4FBT L Y En g 0 GO B Ratio of Improvement (%)

AR HER L (A A>, JHE (AL 6 Months
BV U L GEINEED) Y i o s W X T H Y Pain on extremities 15/44 (34.8%)
$ 4. Numbness on extremities 28/44 (63.6%)
/F/ E Lt 11 Bl e s A S Or, KBRS A 1Ty Abnormalities of tendon reflexes 7/28 (25.0%)
54 MBS LFEL f;;“m] WEEY - ) REF - TERE Vibration sensation (mean of 4 limbs) 28 cases
CFEER - o2y o FEANEL L AR, Before 6.4x0.4" sec.
Jfll wm ) R - T RE O RFEMI O, Bk After 79205
WX k7 4 7 S EARTE & laER i, Jfep *Mean+S.E. **p<0.05
TXB, TLMR F+64 F PGF,offio ' HAAZICEBOE L Diet+insu1i}1 or S.U. at least for 6 months before ginseng
administration.
7z (Table 20), KZEHEIZ & B M NRHIH) - LB DL R
I EE ML 2R T b EF 2 9, HICZA
EDIEMEGE & LT 31 BloBHRW o B A1 7 TS FE WS D MOBEEE N & e § 72 A2 b o e
4T R R OB ) T RS & L6 & A LIS & DRTHHIL S E § (NI TR #dz
DELEIZ D RASHEBINH DRI L > RO 7 o 11 TAy 56
by L L, BERM Ak & 7% 5 L RIS Tl ),
&b L 44 BIOB BRI ERIFEEEE O L THRIBH 12
v FERRTS & FIRE SO LU, HiA, BMATEE, IREPEREFICOVT
EBROURERE (2 b L TRV R L ) 2B ENYGEE R RS TE ) 37 (Table 21), PN T L
LIHANBRE Y > & /A4 F Rby ORIHITREEDI# 73 PIRISHT B AL ORISR oW T LR EL D

EEHIZ & B 2 e THE T AH7(1985 4F), & b OHEIRIG EXATHHRw L E L,
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ERGTL £ L 2V S8R TN R S B R 8 e

vV IEE e fmEE FEEHE & D LX) T S S IE R D AT

Tl E LA a0 K= of kR 7o < HFHIBIC L 4R e i & a3 L £ L 72 (Table 23), %
(Fig. 4) A 258042 b O RNA « th 114 MUt A4 1 BRI BN T DI THG L F L hs, /il
T Eh L AT LRI 28083 L Y r*“éﬂ(iﬁ A I BRI T T oA I IR S B v IR

0 % L7z, 19801982 4ERTERBI AL & (3 CCly SRz

FPERGER s RH Z L2 3B TL L,

A iéﬂh&%ﬁ%jﬁmﬁ/bmmf ANIT B 5 7 » + TLIFMIL T DNA 4 4% H74%
prrafrLELESY FLETA, 2ot/ B0 24 =2 i3
BrilzaFr7F04VFEA LT 4A—F (ANIT) £ ENBENF N R IBHE S L2 (1989JI) (Table
LERE 2 & 0 25 L 22 BFRGERREE (7 F) loB v T 24) , ANEERISHIT AL B & ST 2 X WIS IO 1 B 2
WA 3R = R 2 R B T % Hmti LIS e ) E L, BEERMERE & RS
L7z (1983 4)™ (Table 22), rHEZET,

P 48

JUE AN I Jé’\ﬂéiéé)j‘}j}’?ll 58 & 2 DM

FrmpasigERicBvTh, P> /%4 FRb, ¢, g

BUEF O ANIT £ 5 M ke o Mo 2 A SRS DNA AR 2L 2 L2 (19885*9(”
Table 24 Effect of various ginseng and bupleurum
80 saponins p.o. on DNA synthesis in ANIT-ingested
& NS rat liver **
o &
5 70r [] L NS DIET DNA
3 NS it
£ DPM
% 60f P~ 0.02 p<0.05
5 {» u NORMAL 6793 (177%)
o L p <0.001
® 50 p<0.001 g ANIT
2 40+ 2 Control 3841  (100%)
> e .
a ] oy jrol jol fe ol [10] 10 nomber Ginsenoside
=gy d=e I~s)
Control L_SalkosaponmsJ lSaikogeninsl Rb 5575 (145%)
=20,
a b, b, d F(a) A(b) D(b,) Rb: 13576 (353%)
i 1 1 1 06 06 0.6 Re 7437 (194%)
mg/100g b.w./d. X 7d. i.m. Rg. 8035  (209%)
Saikosapsnin d 7779 (202%)

Fig. 4 Antigranulomatous action of saikosaponins and

saikogenins *”

50mg slices were incubated in 1.5 ml MEM containing [xCi
thymidine- methyl-*I1 for 12hr.

Table 22 Effect of saikosaponin a administration on a-naphthyl-isothiocyanate

(ANIT) ingested rats*”

GOT GPT ALP T.Bil. D.Bil.
NORMAL DIET
Control (7) 270+1 2 245 45+ 5 0.10+ 0 0.10£ 0
Saikosap. a (6) 229+ 7% 41+ 2% 51=5* 0.10= 0" 0.10£0*
ANIT diet 2d.
Control (7) 1449 1:166 1489+ 188 168+ 8 5.22%0.60 4.07+0.62
Saikosap. 4 (7)  1014+£193* 594 - 148*** 98 15***  0.71£0.30****  0.61+£0.33****
ANIT-diet 4d.
normal diet 1d.
Control (6) 478165 86+ 27 7712 0.20=0.02 0.13x0.02
Saikosap. a (6) 369 +39* 52+10* 983 (.18+0.02* 0.10 0%
ANIT-diet 4d.
normal diet 4d.
Control (6) 290+13 25+ 5 53+ 2 0.17£0.02 0.1140.01
Saikosap. a (6) 300x36" 22+ 3* 123+17* 0.2040.03* 0.12+0.02"

‘Mean+S.E. ANIT 45mg/kg Saikosap. a 0.5 mg/100 g

*N.

S, *Fp<0.05 **p<0.01 ****p <0.001
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Table 23 Improvement of ANIT-induced hepatobiliary damage with various
medicinal plants and their combinations **

Plant Relative

% Improvement % |mprovement
dose of — Formuta —
Hepatocell. Biliary Whole H B. W
each plant
Bupleuri 7 % M8 43 33 41 Xiao-Chai-Hu-Tang 48 40 44
Ginseng 3 A B 46 44 45 x('J\‘;f:igi_’E”_’: .
i jao-Chai-Hu-Tang
Glycyrrhizae 2 H 38 40 39 without bupleuri 19<C33 26
Scutellariae 3 # & 37 37 37 (NERRHEYER)
Zizyphi 3 XK = 26 36 31 Chai-Hu-Gui-Zhi-Tang 29 41 35
Pineliae 5 % X 20 28 2 (SedtEtR)
Zingiberis 1 4% * 1 <47 29
Da-Chai-Hu-Tang 23 34 32
(KEE85)
Paeoniae 3 5 E 47 51 48 4 45
Cinnamomi
: 27 - 14
2 :i : ;: ig 54 t—Gui-Zhi-Fu-Ling-Wam 25<39 32
Al tii ' < —
R:ra'n “ 1T XK H 47 51 49 (ERESR)
EI_ __ Yin-Chen-Hao-Tang 51<64 58
Persicae 3 #H 1 55 <N 63 (BHES
Moutan 3 H#HAK 61 <77 69 -
Hoeten 3 & F 35 33 34 B
Artemisiae 4 HEHRE 50 <76 63
+N.S.
Gardeniae 3 WEF 52 <N 62
Table 25 Effect of ginsenosides on proliferation of
cultured liver cells ® [ Sho-saiko-to 7.5g/d. p.o.
Ginsenosides Cell count (x10%/well} G? 1049 1005 V77777 Piacebo
No addition 1.1:£0.1%
Ro 1.3+0.2 N.S. *
Rb, 1.6+0.2 p<0.03 100 ; .
Rb. 1.7x0.2 p<0.05 {:*
Re 1.6+0.2 p<0.05 %*
Rd 1.3:20.2 N.S.
Re 1.4+0.2 N.S.
Rg, 1.6x0.2 p<0.05 0T
37°C, 48 hours, viable cells
*Mean+S.E., n=6 5 a g
Newborn calf serum, 109
EGEF, 1 ng/ml
0 3 12 Months

Mean* S.E. (No.) *N.S. x% P<0.05
(LY ) (Table ‘75)
. . Fig. 5 Effect of Sho-saiko-to administrati se
t }\ mI l/[ /J\f‘kl"-l!x} (&/J % 1[:”‘[ "%U 1 J!:[ ]"J}:,JHL‘ li\;()?l‘ 16V:]C3t:”() 0O —Sa1lKo O adminstration on serum
LA & i iwﬂs 2L F L7, ””bfj’ | 0D i
e~ ?xr’j‘ FETIZ M GOT A Ay i i ¢ L 72

(1983 40) ™ (Fig. 5), # = T98BIIz Sus T 5 EHIBLEE WOHE D KTU 7, BFBEHIZ 51T 26008 L 84 Dl
L £L7207 i GOT - GPT » 9-GPT - ALP %34y (212 DV T IR 12 BT 2 /88 O Ilh

AR L £ L7 (Fig.6), BRIk AB L )% LKA B S0 B - DU ARG & o 2R R
@ﬁ*k?ttU%&MO&m:yﬂ—yayéﬂﬁﬁ Bz s e s s ) 230 e 2 B b



FIPEB IR T ML (Voll 13 No. 1 1996) 13
/8
200¢
t N.S. 1) P<0.05, 2) P<0.01,
? + 3) P<0.001
= % 57 Do
(@) ? Dy 9 2)
iy
(O]
’ éé%é SR 2y 10
0 // / / !
0 1 2 3 6 9 12 18 24 30 36 42 108 54 60 months
Case No. 98 64 58 87 81 60 al 61 49 35 33 22 23 17 10
Mean+ S.E.
Fig. 6 Effect of long term administration of Xiao-Chai-Hu-Tang on serum GOT levels in patients
with chronic hepatitis 3%
Table 26 Comparison of the effect of Sho-saiko-to, Red Ginseng and their combination
on serum GPT in patients with chronic hepatitis **
Serum GPT
Shosaiko-to (No.) Mean % S.E.
Before (29) 100
2 months (24) 82.7 £ 5.0 3 —
3 (27) 79.3 £ 5.3 3 —
6 (23) 65.6 * 4.3 3 —
Shosaiko-to plus 3
Red Ginseng 1
t
Before (23) 100
2 months (15) 66.7 = 4.5 3 — —
3 (21) 67.2 *+ 4.3 3 — —
6 (20) 61.1 t 4.7 3 — ]
Red Ginseng 3
1
Before (10) 100 3
2 months (9) 83.9 t 5.5 3 —
3 (9) 78.1 +t 2.5 3 -
6 ( 8) 77.8 t 2.6 3 -—
-} NS, 0) p<01; 1) p<0.05; 2) p<0.01; 3) p<0.001
L7z Huseds, #MRsByet, s So 8ianuic gy BT C RN R AITAEZS, Wi~ & #ET 2 0 %#R
THFEEEZ IS 2 b H2 TEN £, L3 2 FERELVWLOTL L 9 b, WA~ 7 —
eSEPENF & & LT CRUZ B v TNRIMBS I 2 7w I & B 4 U, R I L ]
PR D &, SEBRHCHT & MRz mii GPT K A He RETTH, BELr s TXTOBTLEIE V) b Tt
W T 2 2 e 6 A HS s T L £ L BN FEHA,

7= (1993 fF) ™ (Table 26). ARFIEF AT 2524 KT b1z 10 BRI
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Table 27 Effects of some traditional Oriental formulae and their combinations on
thioacetamide- induced liver cirrhosis in rats *

Feeding (No.) Serum y-globulin Serum albumin Albumin/y-globulin
% %
A) Normal diet (6) 17.4 58.3 3.35
+1.2 LEER +0.4 +
B) Thioacetamide diet
1) Control (7 t27.5 57.0 2.07
+2.0 (vs.B-1) +1.1
2) Red ginseng (RG) (6) 121.9 *** T62.1 *xrx* 2.84
+0.2 +0.4
3) Sho-saiko-to (7) $20.9 *** 159.4 ¢ 2.84
+1.0 +0.4
4) Sho-saiko-to plus RG " L17.8 *** T60.1 ** 3.38
+1.0 +0.7
5) Keishi-bukuryo-gan (7) 121.8 *** 59.4 + 2.72
+1.0 +1.1
6) Keishi-bukuryo gan (6) L 18.6 *** t62.1 *xx 3.34
plus Sho-saiko-to +1.3 +0.5
7) Hochu-ekki-to (5) 1212 *** 59.8 + 2.82
+1.6 +1.0
‘Mean+S.E. + Non-significant *p<0.05 **p<0.02 ***p<0.01 ****p<0.001

5me%§mUé%a£% LUy /i, 41
B, OGN, WIo/NSEE, MR, ot
M, AT D CIEIEI IR R 2 4T L F L7,
Z ORI GOT IZALBX/ NG 77 2%, » 5
VNS 7T AR LRI & B, S
TOAAY T x AT 7 I —EIINRMB, ATLE, i of
ok - TSN s 2 b F L2, 20z &3
HE - IR RECER 2059 b Th D £ 7,

KA H 5 2 ST IEE VA SIS N T 22008 Th
hEg, y7D7U/i%#Tt774bﬁf AL F
I h, = 5” Mﬂ%”ﬁﬂ) HCRLIIHIE N, F
TR R AL - J Hibs - it OBFHTTH I HIHI 2 1
F L7 fliPRsRis %MJH\?‘)\ 0 F 7 (Table27).

—HIMFETNT I AIRER NN & O, $ 5
W NEEE MRS L E o R TRI L 2 L2 A/
G IBIZ A2 & ARG & O R ORI /N e & REAER
B EDHN TR LA BRI ) 2 L7,

W bDIEETh MG 4 M F5—7r> (Ts) TH I
HITHGEIZ kAT R st E L7 (Table
28),

MURESEEIZ L AL AT IS 13
AL NE L7,

PLEoo#E R A
P F—=T7x Y BHLEE DL DI ST

e

=y
REdg

Eabh s UVAL ' E A S

BN v F—T7 L FHEHDA
iZLTL, IR

Table 28 Effects of some traditional Oriental formulae
and their combinations on thioacetamide-induced

liver cirrhosis in rats

39)

Feeding (No.) Serum collagen type
IV, 7s ng/m
A) Normal diet (6) 4.70
+0.11 *¥
B) Thioacetamide diet
1. Control (6) 15.13
+0.16
2. Red ginseng (RG) (7) 4.72 + (vs.B-1)
*=0.21
3. Sho-saiko-to (7) 4.81 }
+0.11
4. Sho-saiko-to plus RG (6) 1 4.48 ok
+=0.10
5. Keishi-bukuryo-gan (5) 4.82 +
+0.14
6. Keishi-bukuryo-gan (6) 14.72 *
plus Sho-saiko-to +0.17
7. Hochu-ekki-to (5) 5.02 +
+0.10
‘Mean+S.E. + Non-significant *p<0.05 **p<0.02

***p

<0.01 ***p<0.001
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Table 29 Effect of single administration of ginseng
powder on plasma hormonal levels *”

Before 30 60 90 120 150 min

Glucose 100 94 88 91 89 86
Immuno-reactive insulin 100 99 99 94 97 92
Glucagon 100 92 100 96 100
Cortisol

Normals 100 120 160 139 112 109

Diabetics 100 88 75 85 80 97
ACTH 100 105 112 106 97
GII 100 97 83
Prolactin 100 79 83
Adrenaline

Increasing case 100 150 142 293 190

Decreasing case 100 40 38 27 38
Noradrenaline 100 83 93 79 9
Gastrin 100 119 143 123 100

+ Ginseng powder : 4.5-6 g p.o.

Table 30
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VI o & FHEEE 2 nfth

BRI - IEREER 2479 2 wig o b
L i, BIRRLELGWADOHMD TEINE L
7o, HMAAZ VI Ho L KRR LELOEHZ LS
L7> (Table 29), WIZIZWHELNIC BT 2 LERLE> 2

1)

BAZ AT THIBER DTSR LT L Tk L7, #B97ic
DWTIKMBELE S D 2B OB H ) £F, 21s

DIEHE & 51D, 1972 RU TR TINFHA L i
AR —‘FJF'}Z%IHBLE%%EW SR TCREEE = ol N (Vo
>R A ISR T o b TRIL 22 2 o L
<MwWLi¢

IR MEEN Y TR IR e % ff““-JH/\Z%D)‘Z}’:J\ AR
’J@ﬂn%‘f%m Ll wT 52 IR T A
(Table 30) #WisAaIc L L7z miﬁtﬂ%l_%i&

5D FXYVRILEY LOELR x}zétfﬂi%(ﬂw\ltf‘
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Effect of oral administration of ginseng saponin fraction on plasma lipid
levels in the tumor-bearing rats.

41)

Number Cholesterol Triglyceride Phospholipid NEFA
mg/dl mg/dl mg/dl uEq/1
Non tumor-bearing
Normal diet 12 59.9+3.5* 84.1+ 5.0 92.546.7 631+ 66
Ginseng diet** 12 64.8+5.8 87.6+ 4.7 103.8+9.4 640+ 47
+ + + +
AH 130 hepatoma-bearing***
Normal diet 12 145.2+6.9 184.4+13.6 126.2+7.5 1389103
Ginseng diet 12 119.3+8.8 130.2+ 7.1 117.9£8.5 999130
++ ++++ + T+
AH 41C hepatoma-bearing (I)***
Normal diet 12 98.9x7.2 95.0%+ 7.5 109.6+5.2 971+ 118
Ginseng diet 12 77.4%+8.1 71.3+ 5.9 94.0+3.7 813+ 89
++ +++ ++ +
AH 41C hepatoma-bearing (II)***
Normal diet 12 116.1£7.4 129.4+ 8.5 117.4+5.3 1123+ 63
Ginseng diet 12 97.446.1 86.8+ 6.3 107.2+6.2 837+ 52
++ +++++ +++++

* Mean + standard error

**1mg/100 g body weight/day of ginseng saponin fraction (fraction 3) orally administered.
*** Volume of ascites evoked by hepatoma was as follows : AH 130, 20-50 ml ;

AH 41C (D), 4-6ml ;
+ Non-significant  + +p <0.05

AH 41C (II), 20-40 ml.
+4++p <002 + 4+ +p<0.01

+++++p<0.001
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