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TABLE 1.

Effects of Bupleurum chinense, cultivaled B. falcatum var. komarowi and B. kaol on

CCls-induced acute hepatic damage In rats.

Liver function Dase sGOT sGPT Total bilirubin Total protein | Total cholesterol
test | (ml100g) (1ur1) (1UA) (mg/di) (g/dl) (mg/dly

Groups

(A} Normal 0 83.03+ 5.3° 47.72¢ 3.4° 0.3+£0.03 6.2+02 559+105
(B) Olive oil 0.3 98.12+ 5.3° 4412+ 3.2° 0.3+0.03 5.9+0.2 63.6+ 29
{C) CCls/olive oil 0.3 369.0 £17.0 237.0 £10.2 0.4 £0.03 58+0.2 49.01+12.8
(D) B. chinense 1.0 2500 +£13.0™ 178.0 222" 0.3+0.03 6.1+0.2 645+ 65
(E) B. falcatum 1.0 1450 = 3.02* 97.0 *12.5" 0.4+0.02 59+03 602+ 5.6 -

var. komarowi
(F) B.kaoi 1.0 1700 +12.8* 1249 + 54° 0.3+£0.02 6.1+0.1 622+ 3.7

Each value represents mean £ S.E. of 6 rats
Statistical analysis was carried out by means of the Student's t-test, and was significantly dilferent irom the CCla group.
'p<0.001, **p<0.01, **p<0.05

TABLE 2.

The pathological change of liver under different drugs group treatment.

groups | CCls/olive oil B. chinense B. falcatum B. kaoi
pathologi- var. komarowi
cal change
lymphocyte ++ + + + + + + ~ + + + ~ + +
increase
kUpffBI’CE" + + + + + + + 4+ ~ + + + o~ 4+ +
increase
cell necrosis + + + + + + +
ballooning + + + + + + + + - +
degeneration
fatty change + 4+ o+ +E o+ +~ 4+ +~ 4+ 4+
cytoplasm loss + + + + + + +

+ + + +! very significant,
+ +! moderate change,

+ + +: significant,
+: slight change.
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Hepatic protective effects of Bupleuri aerial parts extracts
on the CCls-induced SGOT level increase. Animal groups of (A)
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B_._k.uu'_erUE ( var, group. Each value
represents the meantS.D. (N=6). Values sienificantly different
f(‘rgnp%ﬁll)..ogr)-eated group vere evaluated by Student's t-test.

60 -l_
I

%

10

A B C D E
Fig. 4

Hepatic protective effects of Bupleuri aerial parts extracts
on the CCla-induced SGPT level increase. Animal groups of (A)
Normal rat group (B ) Olive oil erou (C) CCla group (D)
i group var. Eﬂnﬂ_r_nj_Lsr‘oup. Each value
represents the meantS.D. (N=6). Values significantly different
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TABLE 3.

Effects of saikosaponins and the fractions of MeOH ext. from
Bupleuwrum kaoi root on SGOT activities in D—galactosamine treated rats.

Treatment groups

Time after D-galactosamine injection (h)

0 12 24
Serum GOT

D-Galactosamine 189.8423.5 749.3+138.3 669.3+84.6
Saikosaponin-a (3ng/kq) 198.0+7.1 556.1+110.7*  362.9+84.0%
Saikosaponin-d (3mg/kg) 189.5+11.3 285.4471.8"%  286.0475.4"*
Saikesaponin-f (3mg/kg) 178.0418.3 627.9471.4 498.9+90.2
Crude saponin (3mg/kg) 177.846.7 576.24+115.1  409.3+107.4%
HyO-layer (10mg/kg) 190.4+11.8 572.74+140% 351.5493.6*

Effects of saikosaponins

Bupleurum kaoi root on

and the fractions of MeDH ext. from
SGPT activities in D-galactosamine treated rats.

Treatment groups

Time after D-galactosamine injection (h)

0 12 24
Serum GPT
D-Galactosamine 32.944.5 432.7435.4 298.1+48.7
Saikosaponin-a (3ng/kg) 36.44+4.2 232.3452.8+ 109.5416.1*
Saikosaponin-d (3mg/kg) 33.44+4.4 133.9427.9%%  130.0447.0%
Saikosaponin-f (3mg/kg) 34.444.3 398.4+125.0 233.2484.2
Crude saponin (3ng/kg) 41.8+43.4 315.0472.3% 154.3442.4%
H0-layer (10mg/kq) 34.443.9 241.64-85.9* 140.8452.7+

Rats were i.p. administered drugs,
D-galactosamine (400 mg/kg) was i.p
the indicated time. Each value represents the mean+S

and 2 hr after the administration,
- injected and blood was obtained at
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TABLE 4. The mean ratio of thymus veight to its body weight
of BALB/c mice from drug treatment

Time after drug administration (veek)

Groups i - B e i
- = = 1t

Contr)-ol 2.92+£0.72 2.86x0.68 2.81+0.47 2.82+0.53

(N/S

Saikosaponin-a  3.08+0.86 2.63x0.41 2.35+0.47 2.54%£0.45
(1eg/Kg)

Saikosaponin-d 3.53%0.43 2.82x0.55 2.444+0.51 2.34+£0.64
(1eg/Ke)

Saikosaponin-f  3.52£0.81 2.81£0.84 2.36+0.52 2.32£0.47"
(3me/Ke)

Crude saponin 3.28£0.32 2.88+£0.78 2.70£0.72 2.61£0.64
(3mg/Ke)

Hz0-layer 3.09+0.65 3.04%£0.65 2.71£0.77 2.20+£0.68"
(10mg/Ke)

Each value represents mean*S.D. of 10 animals.
Statistical values significantly as ¢ *“p<0.05.

TABLE 5. The mean ratio of spleen weight to its body weight
of BALB/c mice from drug treatment

Time after drug administration (veek)

Groups -- - - e e e S
. = = Ju|

Control 3.57+0.64 3.66£0.59 3.61+£0.62 3.70£0.68

(N/S)

Saikosaponin-a  3.64%£0.89 4.50%0.34"" 4.96%+0.68"" 5.36%0.74"""
(I1mg/Ke)

Saikosaponin-d 5.14%0.82"" 5.35+0.76*"** 5.80%+0.95""" 6.28+0.82"""
(1mg/Ke)

Saikosaponin-f 3.79%£0.84 4.18+£0.81 4,82+0.65*" 5.32+0.88"*"
(3ng/Ke)

Crude saponin 3.86+0.76 4,53+0.98" 5.01+0.67"* b5.67x0.70"""
(3ng/Ke)

Hz0-layer 3.67£0.63 4,08x0.47 4.81£0.51"* 5.42x0.67"""
(10mg/Ke)

Each value represents mean*S.D. of 10 animals.
Statistical values significantly as ¢ "p<0.05;5 ""p<0.01; “*"p<0.001.
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TABLE 6. T helper/T suppressor (Th/Ts) values of BALB/c mice
after treated vith drugs

Tise after drug administration (veek)

Groups ————r—— B
— = = lut)

Control 1.54+0.14 1.56£0.16 1.67£0.12 1.57+0.14
(N/S)
Saikosaponin-a  2.48%0.16""" 2.09+0. 42"~ 3.14£0.87"* 3.07%0.48%*"
(1eg/Kg)
Saikosaponin-d  2.64+0.39"" 3.21£0.65%* 3.14£0.75* 2.96+0.64""
(lmg/Kg)
Saikosaponin-f  2.43%+0.46" 2.58+0.46"" 2.99+0.49""" 3.02+0.64""
(3mg/Ke)
Crude saponin 2.46£0.50"*  2.81£0.50"* 3.03+0.58"" 2.98+0.74""
(3me/Ke)
Hz0-layer 2.28£0.16""" 2.50+0.509" 2.56+0.35""  2.73+0.19°="
(10mg /Kg)

Each value represents mean+S.D. of § animals.
Statistical values significantly as ¢ "p<0.05; “"p<0.0l3 *""p<0.001.

TABLE 7. The serum IL-2 concentration (/ml) of BALB/c mice
after treated vith drugs
Time after drug adainistration (veek)
Groups - ——— --- -—= -
== = = 1t}

Control 5.1%1.3 8.7 EL.8 8.24+1.3 6.4x1.5
(K/S)

Saikosaponin-a 9.5x2.1"" 14.3+£2.3** 24.3+3.8"" 9.5£1.7"
(Img.’Kg)

Saikosaponin-d 7.3£1.6" 16:0£3. 1% 11.3&2. g*~ 10.2+£2.3"
(1eg/Kg)

Saikosaponin-f 5.5%1.2 21,542, gns 8.3%£1.6" 13.3+2.4="
(3re/Ke)

Crude saponin 6.6x£1.9 18.1L£2.00 16.7+2,5"" 11.7+£2.1""
(3ee/Kg)

Hz0-layer 8.5+£1.9" 11.5%2.9*% 13.5+2.6~~ 1102, 1
(10mg/Ke)

Each value represents mean+S.D. of 6 aninals.
Statistical values significantly as ¢ "p<0.053 ""p<0.01: """ p<0.001.



SREHNERRRENIMS 67

TABLE 8. The serum IgA concentration (mg/l) of
BALB/c mice after treated with drugs

Time after drug administration (veek)

Groups s s v i G
— - = jut]
Control 444 ND ND KD
(N/S) 400 ND ND ND
444 ND ND ND
444 ND ND
504 ND ND ND
566 ND ND ND
Saikosaponin-a 444 566 1040 966
(lmg/Ke) 693 504 566 1110
400 444 629 1110
444 758 896 1460
1040 566 629 966
400 629 966 1110
Saikosaponin-d 566 1110 1180 1110
(1meg/Ksg) 629 759 896 1670
896 759 896 1566
566 1040 693 1566
693 566 896 966
693 693 896 566
Saikosaponin-f 444 566 566 1420
(3ee/Ke) 566 566 566 1110
444 444 444 1110
444 683 1190 759
444 566 693 1110
400 566 896 1110
Crude saponin 566 504 759 896
(3mg/Ke) 400 629 759 1260
400 896 693 1260
1190 566 966 1040
400 1190 1040 1750
444 886 629 1260
Hz0-layer 504 693 629 960
(10mg/Ke) 444 504 966 960
504 444 444 1110
400 693 566 966
444 504 629 1190
566 504 896 1180

TABLE 9. The statistical values of IgA concentration differ
from each drug treated and control eroups.

Tice after drug administration (veek)

Groups = memmsemsseemeeeeceemeeseeo——o—ooo-o-ooosses
=3 ft = 18]

Sa kosapamn a - — p<0.006 p<0.004
(Ieg/Kg)

Saikosaponin-d p<0.007 p< 0,006 p<0.004 p<0.006
(Img/Ke)

Sa;kosaponln f - p<0.04 p<0.03 p<0.004
(3mg/K

Crude saponin - p<0.01 p<0.005 p<0.005
(3me/Ke)

Hz0-layer = - p<0.03 p<0.005
(10mg/Kg)

Statistical significance differ froa drug treated and
control groups ( 6 animals ) were evaluated by
Wilcoxon 2-sample test. p<0.05 vas confirmed significant.
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TABLE 10. The serum IgG concentration (mg/l) of
BALB/c mice after treated with drugs
Time after drug administration (week)
Groups ~ cemmmemmm el
- = = jut
Control 1730 ND ND ND
(H/S) 980 ND ND ND
1430 ND ND HD
1980 ND ND HD
1150 ND KD ND
1580 KD ND ND
Saikosaponin-a 2540 1980 4000 9130
(1mg/Ke) 1150 2710 2150 9130
980 1580 2290 4600
2370 2580 5230 7820
1730 2010 1430 5670
1280 1280 3240 4600
Saikosuganin-d 2540 2540 5230 89130
(Img/Kg 1150 2370 2540 9130
2370 2540 4810 6580
4810 6360 6360 4810
1150 4600 2880 6590
1150 1580 7070 6060
Saikosaponin-f 1730 2370 1290 3060
(3mg/Ke) 1150 2710 1890 3420
1150 2880 4000 6590
2370 1730 4390 5670
1150 1290 1150 7070
1730 1010 3590 8860
Crude saponin 2540 1010 980 5450
(3mg/Ke) 1010 1280 1180 5670
990 1010 6360 8860
4000 3240 4600 9130
2880 2710 1290 7320
2710 3880 4600 5450
Hz0-layer 1890 1290 2880 6590
(10mg/Ke) 880 1730 4190 4810
980 1580 990 5450
2710 1150 1010 5450
1010 2040 3420 2200
990 1010 2200 3240

TABLE 11. The statistical values of IgG concentration differ
from each drug treated and contro] groups.

Time after drug administration (veek)

Groups s e
- = = 2]

Salkosaponin-a - - p<0.03 p<0.005

(1mg/Ke)

Saikosaponin-d - p<0.02 p<0.005 p<0.005

(1ng/Kg)

Satkosaponin-f = - - < 0.005

(Snafﬁgg P

Crude saponin - - - p<0.005

(3mg/Ke)

Hz0-layer - - - p<0.005

(10me/Kg)

Statistical significance differ from drug treated and
control groups ( 6 animals ) vere evaluated by
Vilcoxon 2-sample test. p<0.05 vas confirmed significant.
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TABLE 12. The serum IgH concentration (mg/l) of
BALB/c mice after treated with drues

Time after drug administration (veek)

Broupis,. = 0 e i i o i
— o = i
Control 177 ND ND HD
(N/S) 188 RD HD HD
241 ND ND HD
223 ND ND ND
241 ND ND ND
263 ND ND KD
Saikosaponin-a 275 348 336 361
(lmg/Kg) 275 361 263 361
177 241 311 374
275 263 414 361
336 374 348 361
299 299 275 375
Saikosaponin-d 263 374 387 361
(lme/Ke) 263 374 348 471
361 361 361 336
336 299 3306 374
336 5156 336 471
299 471 311 361
Saikosaponin-f 241 241 263 361
(3me/Kg) 241 361 241 361
241 252 361 361
241 252 361 361
252 287 230 361
252 252 209 361
Crude saponin 241 252 336 361
(3mg/Ke) 241 252 252 361
177 230 241 361
374 252 387 387
287 374 361 361
299 471 263 374
Hz0-layer 299 374 263 361
(10mg/Kg) 230 361 252 430
230 336 208 428
374 263 241 A1l
230 219 289 374
241 230 336 328

TABLE 13. The statistical values of IgM concentration differ
from each drug treated and control eroups.

Time after drug administration (veek)
GEoups: === = EedEEe e e e S rEa e el

Saikosaponin-a - p<0.02 p<0.006 p<0.004
(lmg/Kg)

Saikosaponin-d p<0.008 p<0.005 p<0.005 p<0.005
(Ing/Ke)

Saikosaponin-f - p<0.04 p<0.05 p<0.003
(3me/Keg)

Crude saponin - = p<0.02 p<0.007
(3me/Ke)

Hz0-layer — = = p<0.005
(10me/Keg)

Statistical significance differ from drug treated and
control groups ( 6 animals ) were evaluated by
Vilcoxon 2-sample test. p<0.05 was confirmed significant.
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TABLE 14. The productive activity .of IL-1 by macrophage stimulated with
different concentrations of saikosaponins, crude saponin and
Hz0-layer extracted from i

Concentration of drugs administration (ug/ml)

Groups e
5 10 50 100 200
Saikosaponin-a 22.5 * 24.0 37.0 35.0 31.0
Saikosaponin-d 24.0 31.0 40.0 34.5 36.0
Saikosaponin-f 24.0 28.0 32.0 30.5 28.0
Crude saponin 23.5 32.0 34.5 32.0 26.0
Hz0-layer 22.0 25.0 31.0 30.5 25.5
23-0-Acetyl- 21.5 21.5 35.0 30.5 30.0

Saikosaponin a

" All values vere assigned the Intensity from 8 -counter absorbance
as c.p.n.

TABLE 15. Comparison of IL-1 productive activity by saikosaponins,
crude saponin and Hz0-layer at the concentration of
50xg/ml in different BALB/c mouse

Groups Intensity from 8 -counter absorbance
(c.p.m.)

Control 21.3+3.1
Saikosaponin-a 38.2£3.4 =~
Saikosaponin-d 42.8+ 4.1 ="
Saikosaponin-f 30.0+£2.4 =~

Crude saponin 34.6£3.2 ="

Hz0-layer 30:.1£3.5 ™
23-0-Acetyl-Saikosaponin a 3522, T =

Each value represents mean:S.D. of 8 animals.
Statistical values significantly as ¢ *n<0.0135 ""p<0.001.
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Development of Crude Drug Resources
and Evaluation of Bupleurum kaoi

Chun- Ching Lin and Ming- Hong Yen
School of Pharmacy, Kaohsiung Medical College,
Kachsiung, Taiwan, R..O.C.

Abstract

Bupleuri Radix is well known as a valuable crude drug of Chinese medicine.
To develop new crude drug resources of Bupleuri Radix, the pharmacognostical *
pharmacological ~ pathological and immunological studies of B. kaoi were made .

The results indicate that liver protective effects of B. kaoi and B. falcatum
var. komarowi are better than those of B. chinense; the gemmate percentage of B.
kaoi is better than the cultivated B. falcatum var. komarowi in cultivated study.

The three major bioactive principles:saikosaponin a, ¢, d, contained in b. kaoi
are greater than those of B. gslvstum var. komarowi aand B. chinense in TLC
scanner quantitative analysis .

A mixture of B. kaoi saonins, containing saikosaponin -a, -d and -f, showed
anti-inflammatory effect against carrageenan-induced plantar edema in the rat.
The crude saponin mixture and saikosaponin -f exhibited a dose- dependent inhibit-
ing effect. Antihepatotoxic activity was investigated in rats intoxicated with s-D-
galactosamine. Except for saikosaponin f > administration of the other compounds
significantly reduced the sGOT and sGPT levels.

Pathological changes in rat hepatocytes such as inflammatory infiltration
around the portal area, focal necrosis in the liver parenchyma, and hyaline degen-
eration, have been improved in all drugs treated groups.

The saikosaponin a, d, f, crude saponin mixture and H20-layer components
which isolated from the root of B. kaoi, demonstrated an immunomodulatory effect.
Mice of the BALB/c strain were injected peritoneally with drugs to assess immune

responses weekly over a 4 week period. The results showed that the mean ratio
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of helper T cells to suppressor T cells (Th/Ts) from mice treatd with SSf and
HLC gradually increased: however, in mice treated with saikosaponin a, d and
CSM, the ratio rose to a maximum at week 3 and then decreased ; the IL-2 level
of treated mice was significantly higher than that of the control group throughout
the test period ;the ratio of spleen weight to body weight in all drug treated
groups increased weekly ; the activity of B-cell stimulation in mice was promoted
week by week ; levels of Ig-A + IgG and IgM in serum of saikosaponin d and a
treated animals increased. An in vitro study, involving stimulation of IL-1 demon-

strated the folowing oder of potency : saikosaponin d>a>23-O-Ac a and CSM>f
and HLC.





