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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 year 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.
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BRROBERNOP T NRES, SHENEREEAYME T
DBRE, TORIZEEEEEBRESEDY S HREZEICH
FoTHLPWEREZE T Wi I E~ADOFHE* v
RIZWRLDEEZTBYET,

FAIAZES DB FBEIE S > K P w7 412 1969 EF D
3MLRAKRSIZES T 26 EM 30 FHAKICHZ D3
FERTWREEELL, TAYAEEERIFEL -
HOFUMAMOTERI, KRHEELERILSL DEAASE
ey %l T A2 720 2 D ASHIBEERFGRIC D ¢ &
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W57 ) Fu ) F BT BRSBTS E
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FilZ invivo T3 invitro THIEAEL F L 72, MIMEBLAs
1 /0 2 RFECIRIES N B Z & h SBRAITEL < TR
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THMANSREAIER #4555 EEABESOARKIZM T
Lidre BED (LA - W) 13T, 3
ABH R = LGS e & & N R ASELE &
ZEEHEE U 2 0E—FT LY REVES Y &
/4 ¥ Rby, Rb;, Re, Rgy k& &b B\v7zi7 %, 1972
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I3SERIC B HMIIE DNA S 47 ML, KA Bk
LERBEELET, P/ VA FREGTNEEN
L %9 (Table3), 1969 4F & Meigr (LA AE— Sk % Apulaic

No.
[} 3 e .l 5 }, 4
0.17 030 | 5 [ 009 0.9
%o Yo Yo Yo
44t o
oo eve|oe | 3 | e (oo o
. o ° 4 2 tee o _ A
. e 4 1 (- | o (oo [oce
3 BAa * (B EfY K] "
E M 3 M E M 3
control ginseng confrol ginseng
fr.3 fr.3
1week 2weeks

Fig. 1 Effect of oral administration of ginseng extract
fraction 3 (1 mg/100 g b.w./day) on numbers of mitosis in
hone marrow.? Numbers of mitosis among 2000 nucleated
cells 5 h after colchicin injection (0.1 mg/100g i.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.:e. was injected 7.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 ; **$<0.02 ; ***»<0.01.

(No.) Thymidine inco_rporated into DNA
(pmol/h/1X 107 cells) mean+S.E.
Control (5) 17.8+2.1
Ginsenoside
Rb, | (5) 18.0+2.0*
Rb; [ (5) 28.3+2.8*
Re (5) 31.0£3.0%*
Rd | (8) 21.2+2.4*
Re (5} 33.6+4.9*
Rf (5) 19.2%1.4*
Re: | (5) 25.6+1.9**
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Table 2 Effect of direct addition of ginsenoides b,, b, and
¢ 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/
1.4x107 cells) mean=*S.E.

35.8+ 5.5

Control (5)

Ginsenoside

mixture (GNS)
0.01 zg/ml | (5)

67.1:12.2**

0.1 (5) 86.3x12.0*"
1 (5) 779+ 8.8**
10 (5} 38.2+ 7.0°

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

Granulocytes (ﬁ;);?,:/icgg )
Non-treated .

Saline 1450130

Ginseng 1735+£175*

G-CSF 8750+660**
Cyclophosphamide-treated

Saline 275+ 30**

Ginseng 1395+120**

Hochu-ekki-to 1575+165**

G-CSF 2115+195*>

PRZ DN OIEIE & B RILEHIC Y 5 K2R
5 VIR ABRS ORI R ORE b SR T B ik
T NERIICII R AT 4 7CL22, Bsl -
fREER e & CHE S B R, MAMRIRAI AR Tl
e EHEELCHE N 2 L, SEE-FEARE L &b
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GMP M+ 7 ) » 2 ANP Hizb & #4585 Bk 3
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Table 4 Effect of a single

1.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 ; ***»<0.01.

Cyclic GMP (pmol/107 cells
(No) 4 meal:piS.E/. )
Control (5) 1.46+0.15
Ginsenoside
Rb, (s) 1.61+0.16*
Rb. (5) 2.52+0.30**
Rd (5) 1.3040.15*
Re (5) 2.3240.26%*
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.

Concentration Cyclic AMP level
(mol/1) (No.) [(nmol/1.5x 107 cells}
mean=S.E.
Control (5) 3.18+0.28
Ginsenoside
Rb, 1078 (5) 2.724+0.18”
Rb, Hi (5) 1.77£0.22***
Re 10710 (8) 2.4520.17*"
10-° (5} 2.390.19**
10-8 (5) 1.96+0.21**
107 (5) 1.21:£0.00%**
107¢ (5) 0.62£0.08***
R, 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
Fraction 4 was added

synthesis in rat testes® N=6.
to the incubation medium up to

the concentration of 50 zg/ml. Cycloheximide was in-
jected Zp. 3h prior to sacrifice (0.3mg/100g body
weight). * non-signiflcant ; **p <0.05.

DNA Protein

incorporated/h/100 mg tissue
(mgmoles of each precursor)

(X109
Mean=S.E | Mean+SE.
Non-treated
Control 0.47+0.06 2.15:£0.18
Fraction 4 0.980.15** | 2.9910.26"*

Cycloheximide-treated
Control

Fraction 4

1.09x0.17
1.12+0.09*

0.13+0.01
0.16+0.04*
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Table 7 Additive effect of ginsenoside on DN A-synthesis-
stimulating action of GM-CSF, IL-3 and IL-6 in rat
bone marrow cells.” Mean+S.E. *N.S. **» <0.05 *** p

<0.001
3H-thymidine incorporated X10~* %
Ginsenoside Rc Iug
NO. - +
Control (5) 543325 1067+ 68***
GM-CSF 5ng (5) TITE31*** 876 42+
IL-3 50ng (5) 12574:95%** 1251 +114*
1L-6 (5) 690+29"** 1059+ 46***

0.5uCi *H-methyl-thymidine, 2x10* cells in DMEM for 36hrs

AL —EH 52z Lok ) 2.
WEFIBMAIERAZ T, IL-3+1L-6 BizGM-
CSF A nfEf % 2 > /44 FA'in vitro TRT Z &
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HrirbANERA,
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EEME 2T a4 F - anF a4 F - fothn e 8
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FIEE & IR IR & OF4 Y MW T L 72,
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FnFrRFgEERELER 2V 2T e —0 - TG 2K
FlLELA, 439 R=>Tlda diclipar 27
v UETEB 2820, clciRER*#EHEHATLE
(1969—70 %) (Table8).,

Bl av Rz a dor=889T bbby 4
a7=r G Ficlfhav X7 a— T, “C-4-a 1
AT B—NEHBROMN L) DN EIEEERE RO T L
72(Fig.2) (¥4 37 =2 B3 fER% L)e 44 298
= a, AN, FEEP~ D a3 v 2T a— ARk
MR s TG TR b & v Lz (1970 BE
1971 fEOMWFE) (Table 9), i, “C-H 4 ¥ HR= |37
SHgd 1M E 23 TRESRICHEET b0y, Th
ISR SH B L 2RLTCE Y ¥, (k- 1A fg
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Table 8 Effect of saikosaponins on plasma lipid levels of rats fed a cholesterol diet. !
“Mean *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% cholesterol and 0.5 % cholic acid for 16 days ! mg/dl mg/dl g
Control 7 89+ 4 16810 210+ 6
Saikosaponins injected @ - " "

1 mg/100 g body weight/d.x12 d 7 694 wEF ) N6EEY
Glycyrrhizin injected o o 0
1mg/100 g/d.x 12 d. 7 43k 4 90+ 4 2095

B} Fed a diet containing No. of rats Cholesterol | Triglycerides | Phospholipids
2 % cholesterol and 1 % cholic acid for 9 days ) mg/dl mg/dl mg/dl
Control 5 160+ 6% 85+ 59 142+ 5%
Saikosaponins injected . c
1 mg/100 g/d. X6 d. 5 133+ 6% 65+ 59 122+ 4°
Saikosaponins a injected 5 41+ 20 S5+ 49 + 40
0.3 mg/100 g/d. X6 d. = x4 128% 4
Saikosaponins ¢
0.3 mg/100 g/d. X6 d. 5 152:£ 5% 76+ 8 132+ 5%
Saikosaponins d 5 181+ 79 4w o
0.3 mg/100 g/d. X6 d. = S 4 123 4
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Fig. 2 Effect of saikosaponins and saikogenins on extinc-
tion from plasma of rats ip. injected with [“C] 4-

cholesterol 19

Excretion %
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AV AFur—)L R, BIClAMOEEREET 2 Lo T
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Fig. 3 Cumulative excretion of saikosaponins a & d into feces & urine
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Saikosaponins a & d (66 : 34) (0.45 xCi/10 mg) was injected intramuscularly

Table 9 Effect of satkosaponins on fecal excretion i.p. administered cholesterol-4-*C and its metabolites. '
*)Mean+standaed error **0.5 zCi/100 g body weight.

Excretory rate of injected cholesterol-4-1C**

into feces collected for 48h as : (%)

Group No. ~ —
of rats . e on-saponifiable OH-sterols-1C
Total “C |Bile acids-*C. imaterials-1C 3 p-OH-sterols
Control (A) 5 21.6+2.1% 10.4:£1.3% 6.80.6 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 bow./d. X7 d. p<0.05 p<0.05 p<0.01 p<0.01
B/A 1.5 1.6 1.7 1.8
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Table 10 Effect of saikosaponin, bupleurum extract and some prescriptions in hepatic

ipids of high cholesterol diet-fed rats. ' Table 13 Effect of red ginseng extract and ginsenosides on serum lipoproteins of

high cholesterol diet-fed rats '®

Total cholesterol TG Phospholipid FFA Lipoperoxide VLDL LDL HDL " VLDL-+LDL

mg/dl [C/P] xEq nmol/g mg/dl HDL
Normal diet (5) 2.6+0.03" 5.9+0.1 5.7+0.1 [0.5] 16+0.1 2.7%0.2 Normal diet (6) 24+5° 80+26 23721 0.44

High cholesterol diet 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 Saline (6) 127+ 9 298:+18 11448 3.73
Saikosaponin a (5) 6.6+0.19 6.8+£0.1%  3.940.19 [1.7) 315019 2.9:40.19 Ginsenoside Rb, G) 9414t 236297 156107 212
Bupleurum Rb, (5) 70x4* 196+ 7% 23217 1.15
water extracs (5) 6.5+0.1® 6.3+£0.1% 4.3%£0.1» (1.5} 36%0.2% 1.8+0.1% Re (5) T4x7® 210210% 196£16Y 1.45
Sho-saiko-to (5) 6.9:0.1® 7.6£0.1" 3.8+0.1* [1.8] 33+0.6" 2.6%0.2¥ Rg, (5) 130x111 22099 216+22" 1.62
Keishi-bukuryo-gan | (5) 6.440.1% 7.3%0.10 3.620.1? [1.8) 38+0.4Y  3.0+0.1* Red ginseng (5) 83+11V 261+17% 178+142 1.93

Water extract
*Mean:tS.E. T N.S.

"p<0.05

1p<0.01 *p0.001

Table 11 Effect of saikosaponin, bupleurum extract and some prescriptions on

*Mean=SE. 1:NS.
Np<005 2p<0.01 Pp<0.001

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

serum lipoproteins of high cholesterol diet-fed rats'® Thromboxane B, 6-Keto-prostaglandin Fie  TXB./6-Keto~PG
VLDL LDL HDL VLDL+LDL (TXB,) (6-Keto-PG)
mg/dl HDL pg/ml
Normal diet (6) 24%5* 8026 237421 0.44 Normal diet (4) 18618 (5) 23310 0.8
i i High cholesterol diet
High cholesterol diet
S aline (6) 127+ 9 20818 114+8 3.73 Saline (6) 71478 6) 112+13 6.4
Saikosaponin a (5) 16& 2% 205172 122%12% 1.81 Ginsenoside Rb;, (4) 197£20® (5) 89+11 2.2
» (4) 233%19® 1.1
Bupleurum " > o Rb, (4) 262414
waler extract © sox1z 20422 20917 1.22 Re (5) 46578V (4) 320x98% 1.5
Sho-saiko-to (5) 96+ 8" 251+ 6V 177+16% 1.96 Rg, (4) 297x27% (4) 229£74% 1.3
Keishi-bukuryo-gan (5) 44+ 9 258181 134+ 91 . 2.25 Red ginseng (4) 307339 (4) 190+28" 1.6
*Mean+S.E. 1:NS. water extract

Yp<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.'®

*Mean:S.E. Yp<0.05

SWTHELE L2 (Table 10, 11, 12, 13), Zo#k
S b B3 is, VLDL-LDL 4&F - HDL L5

2p<0.01 ¥p<0.001

I AR 2 v R T o — VAT & D IR %
WerE Lizd, WP oL 27T o—nhikklio R

Total cholesterol TG Phospholipid FFA Lipoperoxide B, Bt 7R B- 7R CUNMET -7 K Al » #4160 BN L BT LY VIRED LR () t#RMBLE
mg/g  [C/P] 1Eq/g nmol/g ERHFE L, L7z (Table15), BART 770 Fu ) F 42 & - T HIZITR
Normal diet (5) 2.6+0.03° 5.9+0.1 5.7+0.1 {[0.5] 16+0.1 2.7+0.2 I /REESBE C, P TXB, 6T +6 # I+ PGF,« BROMREFSTE Y, WINLIFPLIBRILIEE DL
High cholesterol diet LR, MAORELE & B RSB L, EEoTWRZ L EBELE LR,

Satine ) 84203 8.6£0.2 30201 [28)  46%0.1  6.0%0.1 RBIEECHOTHE WA 5 o) in vitro DB X 7 TNFNYF> - D3k 24 ¥ OBIREEIRE RS
Ginsenoside Rb, (5) 7.2+0.17 7.5%0.1% 3.8+0.1% [1.9] 3819 2.5+0.19 DEE LN in vivo TIFY > /4 FRby, by ¢ g T BEARY /L FTeRy /4 FicHT s
Rbe | 0165202 5.950.20  4.0x0270[16]  29£17  Lox0.1 DCFNLEMTHSZ L EBENST L (Table  fREOBMIDDTORRGIRE TH 5 FEKE IR

Re (5) 6.8+0.1% 6.0+0.12 3.4+0.1" [2.0] 32+1® 3.3+0.19 14), MAPEE-Y) REAORE TS 2 R=4&1 HEREAE LML LTB Y 3.
Red ginseng | OTEVT 950N SSRODLE exr saz0 Uy /WA FoEH HDL %7 # Al AR g SRR ORIERE A b3 £k, &
water extract (6) 6.720.17 6.8£0.17  3.7£0.17 [1.8] 26£17 2.2+0.1% ThBEAEFE L2, A Y= - FEI Te & VIR REOMET LIEERIICEH SN L Sk
*Mean+S.E. "p<0.05 2p<0.01 ¥p<0.001 A FIZN 2 RSB AERTRE AUIC L 12T TR BRI N FE L7z, #ELIXI986FHRICBMESREIC & Hv

DMPEEDE L2,

L5 RS FH LR, EROEIELE »
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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 Gmsepg Glycyrrhizin
saponing

N s I . .

Cholesterol mg/g 6.10%= 0.256 | 5.73%£0.18 5.77+ 0.30 5.57+0.21 6.07£0.17
vrnnne werrre e s

Triglyceride mg/g 7.6 + 0.5 3.5 £0.40 | 4.4 = 6.0 £0.41 7.9 £0.5
. rrex senx .

Phospholipid mg/g 19.7 + 0.9 | 25.7 #1.57 124.7 = 1.31 | 23.6 £0.97 | 26.7 *x1.47
[P [T rxxrnr axax

FFA nEq/g 225 +21 78 &6 1 113 x14 | |48 11 | [48 3 !
PP PYTPI Frrves saxxns

Lipoperoxide nmol/g 163 +15 18 %3 | 42 + 8 69 =+ l 149 =*4

19 cholesterol-and 0.5 % cholic acid-diet feeding for 21 days. One mg/100 g b.w./d.x12d.
sMean®S.E. =sN.S. »v2p<0.05  #wxrp<0.02 #esrrp <001 *+rexxp <0.001

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'ro— TG NEFA Lipoperoxide

mg/dl mg/dl  genic index mg/dl uEq/1 nmol/mg
CONTROL N 360117 29+ 1 11.4 (100} 15813 1.21+0.07 5.7+0.2
1 Hatimi-zio-gan (7 313+17* 26:£2 11.0 (96) 15710 1.24%0.08" 4.7:%0.4**
2 Dai-saiko-to (7)) 297+25* 29+1* 9.6 (84) 120£12* 1.23:0.06* 4.9%0.3*
3 Sho-saiko-to (6) 257+30%* 30£3* 7.6 (67) 122+11* 1.25+0.05" 4.6%0.4"*
4 Saiko-ka-ryukotu-borei-to (7) 35621 29+2* 11.4 (100) 173&£17* 1.31%0.09* 4.9+£0.3*
5 Oren-gedoku-to n 392+33 2544 14.7 (129) 151%11*  1.41%0.10* 5.5%0.5"
6 Hange-koboku-to () 353x19* 28+1% 11.6 (102) 147x9* 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%£0.4*
§ Byakko-ka-ninzin-to  (7)  346x21" 25+3*  12.8 (112) 163+16* 1.30£0.08* 5.4::0.2*
9 Tyorei-to (7) 24932 3142* 6.1 (54) 128%7*  0.94%0.10" 5.3%0.3,
10 Hotyu-ekki-to (7) 314+£20” B2+ 8.0 (70) 112+14** 1.38+0.12* 5.3+0.2*
11 Bohu-tusyo-san (7)  257x27°*** 281 8.2 (72)  98%17*** 1.48+0.10* 5.3+0.3*
12 San'o-syasin-to N 1674£36***"  31x1° 4.4 (39) 128::6* 0.96+0.07*** 4.7+0.4**

*: MeanxS.E. * : Non-significant
* o p<0.001 ** o p<0.02 e p<0.01 *rer s p<0.001

Table 17 Effects of 12 traditional Chinese formulae on serum lipoprotein
levels from a high choledterol diet fed rats'®

LDL HDL v hylomicron
(No.) mg/dl mg/dl LDL/HDL mlg/?dlf cn}:go/dlc °
CONTROL (7)  430+23° 14912 2.9 (100%) 636%33 14616
1 Hatimi-zio-gan (7) 319+40** 17911 1.8 (62) 48458 8221
2 Dai-saiko-to (7) 294+46*** 16710 1.8 (62) 496+58* 62::25%**
3 Sho-saiko-to (6} 321:£39** 160+9* 2.0 (69) 453::55** 79£23**
4 Saiko-ka-ryukotu-borei-to (7} 330+37** 193x15* 1.7 (59) 608+41* 132418
5 Oren-gedoku-to (7) 365+28* 19015 1.9 (66)  661+47* 175£25*
6 Hange-koboku-to (7)) 420+22* 158:+11% 2.7 (93) 52640 1024:17*
7 Keisi-bukuryo-gan (7) 335+25" 188+13* 1.9 (66) 46364 6731
8 Byakko-ka-ninzin-to (7) 35624 172:x12% 2.1 (72} 535+35" 120+15*
9 Tyorei-to (7) 38627 17111 2.3 (79) 343+106"** 66£277"
10 Hotyu-ekki-to (7)  344+32* 225:+26** 1.5 (52) 411+76*** 75+25%*
11 Bohu-tusyo-san (7)  294:47*** 133x9* 2.2 (76) 350 77> 54+£29***
12 San'o-syasin-to (7) 312+46** 15810 2.0 (69)  253:+56**** 66:-30"*

*: MeanzxS.E. + : Non-significant
Frp<O05 i p<0.02 i p<001 i p<0.001
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DBz FURE L F L, TORR, 125 L PR HEMEMIERE £8Y, EEEASR27g/HEROH
He o) REESEEM 6 ORBEERERO I L B, 24Blch ) EEL E LTl Z ORRIES B
2y QTBRREER, SRR, SRELB, MRS BTy AR IV AF o - - P ) 2T A
B, HMESAFCECADELBREL LR (Table F-HDL-3 v 2 5 o—L- ByIREH LIRS, BRLIES

16, 17), AkcmApm 7o R 8 /4 Fiz2owTh TXB,- HEEOYMEFBOF L72(1982) (Tablel9), Znh'%
6% } PGF,¢ & LSO REHAOERICSEEMER FBC B BB EROBIEME COMRMREBEL
»E L7 (Tablel18). RRWMORETHLEELET.

b OEKLECEL T 6T ROERKEE PO LT WHO nElgingE s 4 73ic AT Ila, Ilb, IVEE

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

6-keto-PGF1« (B
oy TXEA . B A
CONTROL (5} 6319 §7+8 11.1
1 Hatimi-zio-gan (4) 464407+ 103+7* 4.5
2 Dai-saiko-to (4) 445£35**" 121+18* 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 Hange-koboku-to (4) - 85:£21% -
7 Keisi-bukuryo-gan (4) 303£27**** 163+12* 1.9
8 Byakko-ka-ninzin-to 4) - 813" -
9 Tyorei-to 4) - 878" -
10 Hotyu-ekki-to (4) 416+29**** 114+8* 3.6
11 Bohu-tusyo-san (4) - 130420 -
12 San’o-syasin-to (4) 355+45*** 43£2* 8.3
Red ginseng extract (4) 351:16**** 132424%* 2.7
Ginsenoside Rd. (4) 265+26**** 104415%** 2.5

*: MeanxS.E. +: Non-significant
L p<005 **:p<0.01 *rrp<001 *rr i p<0.001
TXB, : thromboxane B, 6-keto-PGFi« : 6-keto-prostaglandin-Fi«

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 2568 2409 22719 2127 21111 241+25 2159
(mg/d1) (67) (39)xxrre  (4B)xxsex  (36)xrrer (17)ese (7)»ex (B) x wxxr
HDL-cholesterol 42%2 443 43+2 4842 4743 42+3 50+5
(mg/db) (56) (24)soxsr  (35)exers  (30)mwxse  (13)wexxr  (5)werrr (7))
Atherogenic 5.7x0.4  5.0%0.5 4.7£0.5 3.6x0.3 3.9+0.3 5.2x1.1 3.6x0.6
index (56) (22)sxxrs (3D wrwer  (30)wwexr (13)wrr (5)«» (3)*»
Triglyceride 1609 1349 14111 119x7 116+ 10 129+18 143+18
{mg/dl) (67) (40)soxer (@) xrxer (3] awwns (17)xxexn (G)wrne (5)
NEFA 68545 59381 514142 44038 423::40 481452 434186
{(uEq/1) (67) (37) swnxs (46) »522x (36} »wex+ (16} #x=nx (6) %+ (4) #exx
Lipoperoxide 4.4+0.2  3.8%0.2 4.1%£0.2 3.6x0.2 4.0%0.2 3.7+0.5 3.8:0.4
(nmol/ml) (50) (20)p<0.1  (26) xxx+» (23) xeeax (9) = 3)= (5)p<0.1

Korean red ginseng powder : 2.7 g/day, p.o., ‘MeantSE, « N.S., *+p<0.05,
wrep <002, wrrrp<0.01, wrxrxp<0.001
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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/ml

Cases of TXB, higher than 90 pg/ml

BEFORE 3 5 Months
(No.) (6) (5) 4 2
Thromboxane B, 25066° 457 609 110*
(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) [¢)] (3 2)
Thromboxane B, 30x 4 58+11 55+13 55%
(100%) (193%) (183%) (183%)
p<0.01 p<0.05
: Mean=+S.E.

+ : Non-significant

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

BEFORE 1 3 § Months
(No.) (1) (9 W] 3
6-keto-PG-Fix 23 3" 28+ 2 43x 4 38*
(100%) (122%) (187%) (165%)
p<0.05 p<0.001

Normal level of 6-keto-PG-Fia : —24 pg/ml

© 1 Mean+S.E.
+ : Non-significant

LR R 12/8T 2 — F - h B AL G T LD
VI BTl 2.

BTN B L T 1983 4EYE L Y M L S PR
USRS RO (BETD), eI (kg
£ TR IS0 e o B B S TH Y
i¢o

FLE DI 119 o0 iv i A 2 SRR X, RSB % 1)y
+5#HM#UL§Ltme ﬁ-”mﬁu-?mﬁ
14 - IEMERER - 7O RS /4 FEHRMEL F L AokER
m¢mT ) REE - T REAOYGHAM O, Sk

WI EilmA 7 ¢ 7 EARTT & R,
TXB, & F 6 ~ } PGF ol LA HEIc#HE L
72 (Table 20}, AEGHIBIZ & B M/ANEHIH] - MG LIRS
I TR LR 2 RT b0 L H2 39, Fic=k
EDIERFTEE LT 3 PIORERITALIC B 517
47N 2 AEET OBES S Y T KBRS L 1L-6 &
DBEIZ L RREBBEORES L > B 7 L1 TF

251

b,

it -

N HERRSR & AR
EBHHERBE (R PV 7RV R E) 281
BEBAAZRGY > /%4 F Rby ORRITHSIE

BHIZ L B LS THE TTH(1985 ), b | OFERR

Table 21 Effect of adminstration of Red Ginseng Powder
in patients with diabetic neuropathy ¢

Ratio of Improvement (%)
6 Months

Pain on extremities 15/44 (34.8%)

Numbness on extremities 28/44 (63.6%)

Abnormalities of tendon reflexes 7/28 (25.0%)
Vibration sensation (mean of 4 limbs) 28 cases
Before 6.4+0.4% sec.
After 7.9%£0.5%*

*Mean£S.E. **p<0.05

Diet+insulin or S.U. at least for 6 months before ginseng
administration.

TIEHE VW by 4 MR T IER 2R T 22 LiEnE
E1bh AR 5N 5 & DPED YRS N, (INEETEI T
5)e

Lo L, BERIRAHHE L % 5 LRI ENTE Y
HE L UBDERFEERED BE TSRS

KN LU, A, BESERE BEHERESHCIONWT
—ENWELEHTH N 27 (Table 21), BENT L
7 RS DB BOBRMRII OV T LRI LD
EIAThLERWAELE L,
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vV FrfES CFnEs
FTCionE LAY A o= niikEiER
(Fig. 4) K EHIZ L O RNA - BHARIEEER
e b ATHRICHT BRFE BT L D FRENTE
0 % |72, 1980~ 1982 4ERTHEBY#AE & & CCl, 320K D-
HT 7 M LB IFEEL YA 2R = 2 H5l
prrEmEELELElY

BELE aFTT7FNLVFALTEA—F (ANIT)
O350 & DR L 2 FEEREE (79 F) IoBnT
B o R ERCBELMG T2 A RMLE
L7z (1983 )™ (Table 22},

WM S B IC A S N BB A 6 Fi & & f
Aoy ANIT 5P IEREZE 7 » Mo BT 5 M

27

80
> NS
[
€ NS
5 70 NS
5
% 60 p<0.02 p<0.05
- w
° 50 p<0.00) 9
£ ,,<n 001 <
w H]
g 2
> 40
G wh oy | number
Control L5 aik wns — |< ikogenin:
a b d  F(a) Alm,) Divy)
1 1 l 1 0.6 0. 6 0. G

mg/100g b.w./d. X 7d. i.m.

Fig. 4 Antigranulomatous action of saikosaponins and
saikogenins *"

FHEL T L7l safml i3 /N R A S AR B %
KL & 1) RoXesR Tl i B IEE RN A T
2o ¢ FEAINIC b3 2 fER 25k L 2 L 72 (Table 23), #
BRI RIS & E B HERTIRE L2 L s, ML
WG EBEMSNT T HESEIC IS 5 WikIEE
FEEREERL2EZOF LI LEBETLE,
ANIT¥5 5 o } TR To DNA £4 K00
FLETH, Pt/ ¥4 B aFR= B3/
B EL N BB S F L (19894)% (Table
24) NI I AL B B AT B & BICIFRGEOW D 2 &
LWL L) E Lz, BEEFSEIER X BH1E2
EELET,
FFAITassAERIc B WTEH, Y/ 4 FRb, ¢ g
Sl DNA A IRE L £ L7z (19884)

Table 24 Effect of various ginseng and bupleurum
saponins p.o. on DNA synthesis in ANIT-ingested

rat liver *?
DIET DNA
DPM
NORMAL 6793 (177%)
ANIT
Control 3841 (100%)
Ginsenoside
Rb, 5575 (145%)
Rb, 13576  (353%)
Re 7437 (194%)
Re, 8035 (209%)
Saikosapsuin d 7779 (202%)

50mg slices were incubated in 1.5 ml MEM containing 1xCi
thymidine-methyl-*H for 12hr.

Table 22 Effect of saikosaponin a administration on «-naphthyl-isothiocyanate
(ANIT)-ingested rats

GOT GPT ALP T.Bil. D.Bil.
NORMAL DIET
Control (7) 27012 24x5 45+ 5 0.10+ 0 0.10x0
Saikosap. a (6) 229% 7 412+ 51+5* 0.10x0* 0.10£0*
ANIT-diet 2d.
Control (7) 1449166 1489188 168+ 8 5.22+0.60 4.070.62
Saikosap. a (7)  1014£193* 594 1148*"* 98+15***  0.71%£0.30****  0.61%£0.33****
ANIT-diet 4d.
normal diet 1d.
Control (6) 478465 8627 77412 0.20%0.02 0.13+0.02
Saikosap. a (6) 369+39* 52:410* 98+3* 0.18+0.02" 0.10+0*
ANIT-diet 4d.
normal diet 4d.
Control (6} 29013 25x5 53+ 2 0.17+0.02 0.1120.01
Saikosap. a (6) 300+36* 2243 123+17**  0.20:0.03" 0.12:+0.02*

‘Mean=S.E. ANIT 45mg/kg Saikosap. a 0.5 mg/100 g
*N.S. **$<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 % \mprovement

%I mprovement
Formula —_—

H B. W
—Xiao-Chai-Hu-Tang 48 40 44
(GRS
Xiao-Chai-Hu-Tang
without bupleuri 19<33 %6
CUhRMBERA)
| ——Chai-Hu-Gui-Zhi-Tang 29 41 35
(SREENS)
Da-Chai-Hu-Tang 29 34 32
(KEESS) -

Gui-Zhi-Fu-Ling-Wam 25<39 32

dose of
Hepatocelt. Biliary Whole
each plant

Bupleuri 7 % # 43 39 41 3
Ginseng 3 A% 46 44 45 -1
Glycyrrhizae 2 H 38 40 39 44
Scutellariae 3 #® & k1 37 374 1
Zizyphi 3 X 26 36 31 9]
Pinelliae 5 # 3 20 28 24 -4 A
Zingiberis 1 % ¥ H <47 29-4 4
Pagoniae 3 & E 47 51 49 -4
Cinnamomi

3 8 K 26 28 21 -
Aurantif 2 B % 38 <70 54
Rhei 1 X K 47 51 49 -
Persicae 3 #% &= 55 <N 63
Moutan 3 HAK 61 <77 69
Hoelen 3 ® F 35 33 34
Artemisiae 4 BB 50 <76 63
Gardeniae 3 WEF 52 <7t 62

Table 25 Effect of ginsenosides on proliferation of
cultured liver cells ®

Ginsenosides Cell count (X 10%/well)

No addition 1.1%0.1*

Ro 1.3x0.2 N.8.
Rb, 1.6%0.2 p<0.05
Rb, 1.7£0.2 p<0.05
Rc 1.6x0.2 p<0.05
Rd 1.3+0.2 N.S.
Re 1.4%£0.2 N.S.
Rg; 1.6x0.2 p<0.05

37°C. 48 hours, viable cells
* Mean+S.E.. n=6
Newborn calf serum, 109
EGF, 1 ng/mi

(BEiE) (Table 25),

E b ORI feic /I SEiNi 2 485 L, A0 1 ERIELE
ERERRICECTEEL £ L, B IHES
He~C A 5 I3 i GOT B Jic kil T L 72
(1983 )™ ™ (Fig. 5), % = TI8BIIZ D\ T 5 EMIBE
L% L7 i GOT - GPT - y-GPT - ALP &34
BT L2 L7 (Fig.6). BRI ABIL )%
RRHBARTL (1985 4E), tw o v—2 5 > ) AR

(EREFR)
Yin-Chen-Hao-Tang 51<64 58
(EWES)
+N.S.
Sho-salko-to 7.5g/d. p.o.
GOT | 1049 1005 7778 Placebo

50 -

I s

AN
AN

6 12 Months

Mean+ SE. (No) *N.S. %% P<0.05

Fig. 5 Effect of Sho-saiko-to administration on serum
GOT level

BOREDKTLE, FEEICHT 2 RELEEEOH
FRIZ DT SE ERITEE I BT B /LR85 O TR
HL ANV S I FEN - FURAE RIS & v > 2 O
B HN—HMOWEsH N T NS B IiBH

FOBEE ISR (Vol. 13 No.1 1996) 13
/e .
200p
t NS, 1) P<0.05, 2) P<0.01,
2{7 + 3) P<0.001 °
é? n !
E 3 3
S 10 2 y
0] 3) 3
0 X
i} 1 2 3 6 g 12 18 24 30
CaseNo. 98 64 58 8 & 6 71 6 4 3 33 2 23 17 10

Meant 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 t 5.
3 (27) 79.3 5.
6 (23) 65.6 & 4.
Shosaiko-to plus
Red Ginseng

Before (23) 100

2 months (15) 66.7 t 4.5
3 (21) 67.2 * 4.3
6 (20) 61.1 = 4.7
Red Ginseng

Before (10) 100

2 months (9) 83.9%5.5
3 (9) 78.1 % 2.5
6 (8) 77.8t 2.6

3

#) NS, 0) p<01 ;1) p<0.05;2) p<001;3) p<0.001

L fidess, MIMSHER, REERS ELIICmy
CHEER T L0EH2TE :T,

BRI AEL LTCHICBW TMNERBICHS
BRI S &, SIREGE & FBNC M GPT 1 F A i
MRS BT B2 L6 2 BRSORMTHRALEL
72 (1993 4)™ (Table 26).

& T C R4, BB~ EERT2NEM
ET A EFRIELVbOTL L I DA F—
7 xaPEEIC LB 4 LR, —EESB I
RTTH, BELPLTNTHBTER VI hiF Tl
HYFRA,

SEFFFATLI=4 FET v bic 10BRMEOR
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Table 27 Effects of some traditional Oriental formulae and their combinations on EHH) - MEHEILIOEH] - MISEMAERELZBL T, T . g
: acitis -ntal formu’ae and the . .
thioacetamide-induced liver cirrhosis in rats3® B LU ERT ORI T A A RLTE Y £ i Ij\]ﬁ—:l\hl‘ ¥ *ﬂ,ﬁﬁf@ﬂﬂ
Feeding . . (No) Serum y-globulin  Serum albumin  Albumin/y-globulin To BE, WAHMKEERIRL O/ NERBICL B E M ANBEIE A - REREIEE L H T2 TS
% % R & IR SSEENIH O BRI BB L H Y 27, B Edbh, BRKILE VGRS TEEINE L
A) Normal diet 6) 17.4 58.3 3.35 2o BAAZIERSICLZEMANE L DER 22 F
£1.2 | enen +0.4 |+ L7z (Table 29}, BIZIZEEMIC BT 2 &ctm €5
) Thioacetanide dit TP e on lasmes hormonal levels B B BT T IO MRS AR LT % Lo 2 i
1) Control (7) 127.5 57.0 2.07 poncerone DWTUIRHEIR L D SJBOBEI»H N 24, Fhe
I 2.0 (veB-1)  *1.1 == Before 30 60 90 120 150min - i aisisnl AN >
2) Red ginseng (RG) ®  L21.g e 162.1 "o 2.84 Glucose 100 o1 88 91 % 8% g’% f%”&é‘“?w’ 1:9‘7%&?»2%%?:?\]&"?1&%ﬂ?f
0.2 +0.4 Immuno-reactive insulin 100 99 99 94 97 92 S VI BLERRN & 207 - ISR e
3) Sho-saiko-to U] 120.9 ** 159.4 * 2.84 Glucagon 100 92 100 96 100 > BABERPEF 2 BNBERIRR T o P TRIML 22 & & oh L
] +1.0 +0.4 Cortisol CBWIBL £,
4) Sho-saiko-to plus RG ) ll7.i 160.1+ - 3.38 Normals 100 120 160 139 112 109 # R NMEI TOBIRIE £, W ASBS SR
1.0 0.7 Diabetics 100 88 75 85 80 97 TR 7 0 b I FF 2 = ¥ 7 1= e -3
5) Keishi-bukuryo-gan M L218 v 59.4 + 2.72 ACTH 100 105 112 106 97 pigae R e o -
1.0 11 on 100 o s (Table 30) %W 54z L Lizhs 00 B EHEET
6) Keishi-bukuryo-gan 6 118.6 T62.1 ** 3.34 Prolactin 100 79 83 HOFXVANLEY LOFEEHR 5 LKA Z T
plus Sho-saiko-to +1.3 +0.5 . 3
. Adrenaline T
7 Hochu-elcki-to ® i“{IG RS 2.82 Increasing case 100 150 142 293 190 ZOMLE MzBvCHERABORIERIEER 2 L7
il - Decreasing case 100 40 38 27 38 HF L7z (19794, Luss e,
. ‘Mean=*S.E. +Non-significant *p<0.05 **p<0.02 ***p<0.01 ****p<0.001 Noradrenaline 100 83 93 79 95
Gastrin 100 119 143 123 100 W BbYIC
. . - » Ginseng powder : 4.5-6 g p.o. KA EER DAL Ee L2 Lo s m bl
1 RS e ] e L anen N
5 U 22 L X 55 5E L g Ll /N, By RO E D A TR N—GiR % IR Y B D kR L L

%, WHOGH, WIS/NENS, MRS, WEob
a1 gL - S gz 31 1A Table 28 Effects of some traditional Oriental formulae
g 1 2% A5 b Fegs MR L 2 ki .

H, ﬁh’h_ﬂl’tff(’ﬂ L’)‘«"C{E‘iﬂfqllll'j%ﬂ"}\ e Lz L, and their combinations on thioacetamide-induced

Z DFER T GOT I3 AL B0/ NGNS 77 KL%, H 5 liver cirrhosis in rats 3

Table 30 Effect of oral administration of ginseng sapounin fraction on plasma lipid

W/ 7T ARG L0 & B4, iz Feeding (No.) Serum collagen type levels in the tumor-bearing rats. *»
TNANT x AT 7 P —CBARNE, A%, WHEOH ) IV,7s  ng/m Number Cholesterol Triglyceride Phospholipid NEFA
Fick > TSN bl gLz, 2z &3 A) Normal diet ® 1.70 mg/dl mg/dl mg/dl #Eq/l
I - IREREENR ZRT L oTH Y $7, +0.11 e Non-tumor-bearing
KRERS 5 2 LI MEEEESEIC ST 205 TH B) Thioacetamide diet Normal diet 12 59.9+3.5° 84.1% 5.0 92.5+6.7 631% 66
NEF, y-7a7 ) i3 FATLsod FRTHL 2 1. Control 6) 15.13 Ginseng diet™ 12 64.8+5.8 87.6+ 4.7 103.829.4 640+ 47
S P e " . + + + +
T, KB - NSRS - WHOBETROMGIZ A, * . =0-16 - ’
A TETE A o SNBSS + T oy R T = 2. Red ginseng (RG) (D 4.72  + (vsB-1) AH 130 hepatoma-bearing
PRRERLHEAF L, - /NSRS - TR OB TERICHIR S n +£0.21 Normal diet 12 145.246.9 184.4+13.6 126.2+7.5 1389103
L7, fiPisRG bR H ) F L2 (Table27), 3. Sho-saiko-to @) 481 4+ Ginseng diet 12 119.3%8.8 130.2% 7.1 117.9:£8.5 999:£130
—HMET VT I IR BeNERS & OB, »5 +0.11 T+ T+t + Tt
R NEERIS X BRI E OB TR L £ L 722, A/ 4. Sho-saiko-to plus RG () 14.48  »es AH 41C hepatoma-bearing (1)***
BT b S| R K BT 5 A +0.10 Normal diet 12 98.97.2 95.0+ 7.5 109.6%5.2 9714118
53 lblirlf NS & @bffﬁjt‘uwlwﬁﬁ«ﬁ & AERE 5. Keishi-bukuryo-gan  (5) 18+ Ginseng diet 12 77.4%+8.1 71.3% 5.9 94.0+3.7 813+ 89
FREOVATRLESAAFTIEC LN L, +0.14 ++ +4+ ++ +
LN IIETH 2 MBE 4 M5 —5> (Ts) TL o 6. Keishi-bukuryo-gan  (6)  14.72  « AH 41C hepatoma-bearing (I1)***
&S THEBERIC L BIETREAES 5 E L7 (Table plus Sho-saiko-to +0.17 Normal diet 12 116.1%7.4 129.4% 8.5 117.4%5.3 1123+ 63
28). 7. Hochu-ekki-to (5) 5.02  + Ginseng diet 12 97.4%6.1 86.8+ 6.3 107.2+6.2 837+ 52
+0.10 ++ +H ettt ++ Tt

MEEI L AR RICIZIZ—IC L 72 R R
8 . “Mean=+S.E. +Non-signifi fp< (005 ** y * Mean+standard error

rELnE LI, ,-:6?20'01 onsry Zno'g‘dgf" fcant *p<0.05 h<002 ** 1 mg/100 g body weight/day of ginseng saponin fraction (fraction 3) orally administered.
P EO#ERIGEEN A > 5 —7 ~ vy FRERAHA *** Volume of ascites evoked by hepatoma was as follows : AH 130, 20-50 m! ;

N . . . . . AH 41C (), 4-6 ml ; AH 41C (II), 20-40 ml.

YI=T O BEZDL DI RIEHWIZ LT H, FFE +Non-significant ++p<0.05 +++p<0.02 ++++p<001 +++++p<0.001
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