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Research progress on the mechanism of triterpenoid
saponins from radix Bupleuri in-treating liver diseases

LUO Ke,DENG Yu-lin,DAL'Rong-ji."

School of Life Science, Beijing Institute of Technology , Beijing 100081 , China

Abstract : Triterpenoid saponins are one of the main”active’ components. in radix Bupleuri. Their hepatoprotective effect have
gained extensive attention of many researchers. Itzhas been found that saikosaponins have estrogenic-like effects. They can
protect the liver by reducing hepatocyte damage, as well as inhibit ‘the activation and proliferation of hepatic stellate cells,and
subsequently inhibit hepatic fibrosis. They have potential anti-inflammatory , anti-viral and anti-tumor effects, and they can also
increase the liver targeting effect and the radiosensitivity of hepatocarcinoma cells in combination therapy. This article reviews
the latest research progress on the hepatoprotective mechanism of saikosaponins, aiming to provide literature basis and re-

search ideas for further exploring the clinical application of saikosaponins and guiding the design and development of new

drugs for liver diseases.
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Fig. 1 Structure type of triterpenoid saponins from radix Bupleuri
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Table 1  Triterpenoid saponins from radix Bupleuri
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No. Compound Type Structure Source  Ref Activity

1 & . A R, =B-OH,R, =0OH,R, =H, Lo 4 RS | LRCRAN N A ARERS
saikosaponin a Ry =B-D-glu-(1-3) B-D-fuc ) VI v

2 23-O-acetyl-saik i A ) B =B-OH.R, =0Ac,R, =H, 7 5 X
-0-acetyl-saikosaponin  a Ry= B-D-glu-( 13 48-D-fuc

R, =B-OH,R, = OH,R, = H,

R; =2""-0-acetyl-8-D-glu(1—3) -3-D-fuc

©
=

3 2'"'-0-acetyl-saikosaponin 3,8,10 6 X

4 3"-0-acetyl-saikosaponi o Ri=pOH.R, =OH.R, =H, 358,10 6 IX
", VA S R, =3""-0-acetyl-B-D-glu( 13 ) -B-D-fuc 2

5 490-acetylsaikdsapagi A Ri=BOHR, =OH.R =H, 3,00 7 IX
"Cracelylsalgapagg @ R; =4""-0-acetyl-B-D-glu(1—3) -B-D-fuc ’
R, =B-OH,R, = OH,R, =H,

R; =6""-0-acetyl-B-D-glu(1—3) -B-D-fuc

©
=

3,6,8,10 5 vites)

6 6"'-0O=acetyl-saikosaponin

S P . R =BOILR, =OH,R, =H, . N
-7 -iacelyl-saikosaponin a R; =2"",3" -diacetyl-8-D-glu( 1—3) -B-D-fuc

8 3'".4"-diacetyl-saik i y  i=pOH.R, =OH.R, =H, 3 7 X
4 -diacetyl-saikosaponin a R, =2'",3""-diacetyl-8-D-glu(1—3) 8-D-fuc

9 3 6" -di l-saik . A R, =B-OH,R, =0H,R, =H, 3 7 IX
0 ~diacetyl-saikosaponin a R, =2'",3""-diacetyl-8-D-glu( 13 ) -B-D-fuc
R, =3-OH,R, =OH,R, =H,
10 saikosaponin ¢ A Ry =B-D-glu-(1—6)-[ a-L-tha-(1—4) ]4-  1-10 5 vIt7el oyt
D-glu
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No. Compound Type Structure Source  Ref. Activity
[47-60] 1y [67] [yy[6768]
R, =a-OH,R, =OH,R, = H, 0, P I
11 saikosaponin d A 3 1,3,5,6,7,8,104 vl ’V[67f18, ,
R; =B-D-glu(1—-3) -B8-D-fuc VIO s ypppio]
12 2'"-O-acetyl saikosaponin d A i=eOHR, =OH.R, =H, 3,00 7 X
~Uracelyl satkosaponin R; =2""-0-acetyl-B-D-glu(1—3) -B-D-fuc ’
13 3""-O-acetyl saikosaponin d o i=eOHR, =OH.R, =H, 3,57,10 8 X
~Uracelyl saikosaponin R, =3"'-0O-acetyl-B-D-glu( 13 ) -B-D-fuc o
14 4""-O-acetyl saikosaponin d A i=eOHR, 2OH.R, =H, 2,7 9 X
~Cracetyl satkosaponin R; =3""-0-acetyl-B-D-glu(1—3) -B-D-fuc ’
IS 6'"-O-acetyl saikosaponin d o a=eOR, 20K, =4, 3,5,7,100 8 IX
~0-acetyl satkosaponin R; =6""-0-acetyl-8-D-glu( 13 ) 8-D-fuc o
16 2'",3""-diacetyl-saikosaponin d A M=l R, =OHL R, =1, 7 IX
»o ~dhacetyl-satkosaponin R; =2"",3""-diacetyl-8-D-glu( 1—3) -B-D-fuc
17 3"",4"'-diacetyl-saikosaponin d A i=eOHR, =OHR, =H, 3 7 IX
& -diacelyl-saikosaponin ¢ R; =3"",4""-diacetyl-B-D-gla (1—-3) -B-D-fuc
18 3",6"'-diacetyl-saikosaponin d o Ri=eOHR; 2O, § £ 15 3 7 IX
-0 -diacelyl-saikosaponin R, =3"",6"'-didcetyl-8-D gl (123) -8-D-fuc
19 4" 6 -diacetyl-saik in d 4 Ri=aQH Rys=OHR, =H, X ; X
-0 -diacetyl-saikosaponin Ry =4/7,6-diacetyl-8-D-glu(1—3) -8-D-fuc )
Ry=B-OH R, =H, R, = H,
o : [07]
20 saikosaponin e A Ry = B-D-glu (1553)-B-D-fuc 7,8,10 8 VII
21 3"-0-acetyl saikosaponi K, |, TBOPRR, =H.R, =H, 3 7 IX
~U-acetyl satkosaponin ¢ Ry =3'"-O-acetyl B-D-glu( 13 ) -B-D-fuc
2 lonylsaikosaponi A i =pOILR, =OILR, =1, 1,7 10 IX
malonylsatkosaponn & R; =6"-malonyl-8-D-glu-(1—-3) -8-D-fuc ’
23 lonylsaikosagonigyd o Ri=eOHR, =OH.R, =H, 1,7 10 IX
malonysaoseRon R; =6"-malonyl-B-D-glu-(1—3) -B-D-fuc ’
24 saikogenin g A R, =a-OH,R, =OH,R; =H,R, =H, 1,4,7 11 X
25 saikogenin f A R, =B-OH,R2=0H,R; =H,R, =H, 1,4,7 12 IX
26 prosaikogenin f A R, =B-OH,R, =OH,R; =B-D-fuc,R, =H, 2 14 X
27 prosaikogenin g A R, =a-OH,R, =OH,R; =B-D-fuc,R, =H, 9 13 X
R, = B-OH, R, = OH, R, = 6"-COCH, COOH-
28 malonylbuddleja-saponin V A B-D-glu 15 15 IX
(1-2) - [B-D-glu-(1—3) ]-B-D-fuc
R, =B-OH,R, = OH,R, =H,
29 chikusaikoside I A 16 X

R; =B-D-xyl-(152) 8-D-glu(1—3) 8-D-fuc
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R, =B-OH,R, = OH, R, = H,
30 chikusaikoside II A Ry =B-D-glu(1—6)-[ a-L-tha(1—4) ]-8-D- 6 16 IX
glu
31 16-epi-chikusaikoside I A MO TG =0 R =, 3 7 X
“epr-chikusatcosice R, =B-D-xyl(12) 8-D-glu( 13 ) B-D-fuc
R, =a-OH,R, =H,R, = H,
L 2 23/ vl
32 rotundioside f A R, =B-Lorha( 12 ) B-D-glu( 12 ) -B-D-fuc 14 17 I , VII
33 diosid A SO R =1L R =1, 14 17 2y
: rotundioside g R; =B-L-xyl(1-2)-B-D-glu(1—2) -B-D-fuc vy
3l_aceu1»1(y_16‘32}1}'](11‘[“)’[_;?)’ . 28-epoxy- R, =a-OH,R, =0Oac,R, =H,
olean-11-en-33-yl- -D-glucopyrano- Aol Al i
M T B stmcomrmie (1A Ra=[pD-ghn-(152) [ pD-ghi-(1-3) | 6 18 X
—3) ]-B-D-fucopyrano side B-D-fuc
3{3, 1?[15’, Zé;ri}iyﬁroxﬁy—llf ,1 28-epoxy- R, =B-OH,R, = OH,R, =H,
olean-11-en-33-yl- -D-glucopyrano- Ao T ATl /
35 120 1L B Decomyrme (1A Ra=[BDgn-(152) [ gD ghi-(1-3)1] 15 19 X
3) ]-B-D-fucopyranoside gluB-D-fuc
3{0-ﬁ-D-gluc<;P(yrlanﬂsévl)-% 1;5 LA R, =a-OH,R, =OH,Ry < H, -
glucopyranosyl-( 1 — -B-D-fucopyr- A, A4 & b N
36 anosyl-33, 16a, 23-trihydroxy-13, 28- A Ry =p-Dglu(1-2)-F8-P-gh(153) ] D 20 X
: fuc-
epoxyolean-11-ene
30 pD-gusynl(1-2)- 4.0 R, = a-OH = OFR, = H, .
sodium  sulfate-B-D-glucopyranosyl- _ okl - P
T D hearaeniag 1on.23. A Ra =AD-E(152) [40-NaS03-5-D-ghu-(1 20 X
trihydroxy-13 ,28-epoxyolean-11-ene —3) ] -B-D-fucs
1 . R, =B-OH,R,'< OH,R, = H,
3g  Sandrosapormm A R, 24780 38-D-glu(1-2)-[8-D-glu(1—> 12 21 k2!
3) ]B-D-fuc
“ o o J\Bi =0-0H,R, =H.R, =a-OH, U ” -
rotundioside q Ry = a-Lexyl (1—2) -B-D-glu (1—2 ) -B-D-fuc- Vi
0 diosid A R, =a-OH,R, =H,R, =a-OH, " ’ (23]
rotundioside s R; =B-D-rha(1—2)-8-D-glu(1—-2) 8-D-fuc- vit
41 diosid A R, =a-OH,R, =OH,R, = H, 1 ’; (23]
rotundiosicte § R = a-Lxyl (152) B-D-glu( 12 ) -B-D-fuc- - Vi
3-0-B-D-glucopyranosyl-(1—-2) -[ B-D-
glucopyranosyl-(1 —3 ) ]-B-D-fucopyr- R, =B-OH, R, = OH, Ry = -0-8-D-glu (1
42 anosyl-21-0-B-D-glucoyranosyl-33, A —), 12 20 IX
168, 218, 23-tetrahydroxy-13, 28-ep- R; = a-Lxyl(152) 8-D-glu(1—-2) -B-D-fuc-
oxyolean-11-ene
43 ikosaponin bl po o= ecOHL R, =OHLR, = Rs =CH, 1,23,4,7 24 [94]
saikesaponin R, = B-D-glu(1—3)-B-D-fuc ,2,3.,4, 1T
R, =B-OH,R, = OH,R, =R, = CH, ,
sai ; : : [94] 77l76]
44 saikosaponin b2 B R, =B-D-glu(13)-B-D-fuc 1,2,3,4,7 24 11 ,VI
45 2'"-0-acetyl-saikosaponin b2 g o 0K 2OHL R =R, =Cl, 1,7.8.,10,11 6 IX
~Uracetyl-satkosaponin R, =2"'-O-acetyl-B-D-glu( 13 ) -B-D-fuc A
46 3"'-O-acetyl-saikosaponin b2 p o om0 2O R =R, =G, 1,7,8,10,11 6 IX
2 -Cracetyl-satkosaponin R; =3""-0-acetyl-B-D-glu(1—3) -B-D-fuc o
R, =a-OH,R, = OH,R, = R; = CH,
47 6''-0-acetyl-saikosaponin b2 B ’ ) 1,7,8,10,11 6 IX

R; =6""-0-acetyl-B-D-glu(1—3) -B-D-fuc
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No. Compound Structure Source  Ref. Activity
R, =B-OH,R, =H,R, =Ry =CH; ,R; =H

48 saikosaponin h Ry =B-D-glu(1—6)-[ a-L-tha-(1—4) ]-3-D- 1,2,5,7 25 o8]
glu
R, =H,R, =H,R, =Ry =CH; ,R, =H

49 saikosaponin k Ry =B-D-glu-(1—2)-8-D-glu-(1—6)-[ B8-D- 4 26 IX:
glu(1-2) ]-B-D-glu
R, =H,R, =H,R, = CH;,R; =CH, OH,R,

50 saikosaponin 1 =0H 4 26 X
R; =B-D-glu-(1—-3) -B-D-fuc-

st " ) R, =H,R, =OH,R, =R; =CH; ,R; =H A - IX

saikosaponin m Ry = B-D-glu-(13 ) 8-D-fuc-

R, =B-OH,R, =0OH,R, =R; =CH; ,R; = H

52 saikosaponin n Ry =B-D-glu-(1—6) -[ a-L-tha-(1—4) ] - 4 27 IX
D-glu
R, =B-OH,R, =0H,R, =Rs =CH; ;Rs = H

53 saikosaponin o Ry =B-D-glu(1—-2)B-D-glu(1—6)-[B-D- 4 28 X
glu-(1-2) ]-8-D-glu-
R, =B-OH,R, =0OH,R,=R¢=CH, ,R; = H

54 saikosaponin p Ry =B-D-glu(1—6) -[ B-D-glu(1-2)-]8-D- 4 29 IX
glu-
R, =B-OH,R,~=H,R, =Ry =CH; ,R; =H

55 saikosaponin q R; = B-D-glu(1-—-2)-B-D-glu (1—6)-[ B-D- 4 30 IX
glu(1-2) ] -B-D-glu=
R, = a-OH, R, = OH,R, = CH, OH,Ry =

56 saikosaponin r CH;, Ry = H R; = 8-D-glu-(1—2)-B-D-glu- 2 31 IX
(1-53)-B-D-fue-
R, =a-OH,R, =OH,R, =R; =CH;,R, = H

57 saikosaponin s R; =B-D-glu-(1—6)-[ a@-L-tha-(1—4) ] 6- 2 32 X
D-glu-
R, =a-OH,R, = OH, R, = pentito-(1—1)-8-

. . D-glu-(6—)-COO-,Rs =CH; ,Rs =H

58 saikosaponin u . ‘ 33 IX
R; = B-D-glu-(1—2)-B-D-glu-(1—3)-B-D-
fuc-
R, =a-OH,R, = OH, R, = H, R; =-CO0-6-

59 saikosaponin v D-glu-CH,-(CHOH);-CH,OH,R, =H 2 33 X
R; =-B-D-fuc(3-1)-8-D-glu
R, = «-OH, R, = OH, R, = H, Ry =-CO0O-

60 saikosaponin vl CH,-(CHOH) ;-CH,OH,R¢; =H 1 34 X
R; = B-D-fuc(3-1)-B-D-glu
R, =a-OH,R, =OH,R, = H,R; =-CO0-a-

61 saikosaponin v2 D-glu-CH,-(CHOH);-CH,OH,R, =H 1 35 X
R; =-B-D-fuc(3-1)-B-D-glu(2-1)-B-D-glu
R, =a-OH,R, = OH,R; =B-D-fuc(3-1)-8-D-

62 scorzoneroside a glu,R, = COOCH, ( CHOH );CH,0-8-D-glu, 2 36 11Le0]
Rs =CH;,Rs =H
R, =a-OH,R, = OH,R; =B-D-fuc(3-1)-8-D-

63 scorzoneroside b glu,R, = COOCH, (CHOH);CH,0H, Ry = 2 36 1109%)

CH,,R, =H
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R, = @-OH, R, = OH, R; = B-D-fuc, R, =
64 scorzoneroside ¢ B COOH 2 36 k!
Rs =CH;,R, =H
65 ik . B R, =a-OH,R, =H,R, =Rs =CH; ,R; =H, 1 37 IX,
saikosaponin w Ry = B-Doglu( 1—3) -B-D-fuc-
66 diosid B R, =a-OH,R, =H,R, =R; =CH; ,R, =H, 314 3 &
rotundioside e R; =B-L-tha(1-2) -8-D-glu(1—-2) -B-D-fuc ’
R, =a-OH,R, =OH,R, =Ry = CH;,R{ =
67 rotundioside v B H, 14 23 IX
R; = a-Lxyl(1—52)-B-D-glu(1—2) -B-D-fuc-
68 diosid B R; =a-OH,R, =H,R; =Rs =CH; ,R; = H, 14 23 IX
rotundioside w R, = a-Loxyl(12) -B-D-glu( 12 -B-D-fuc-
Rl =@-OH,R2 =0H,R4 =CH;,
69 sandrosaponin u B R5 = COO-B-D-glu-CH,-( CHOH) ;-CH, OH 2 41 IX
R3 =pB-D-fuc(3-1)-B-D-glu(2-1)-B-D-glu
38,16a,23,28 ,30-pentahydroxyoleana- R, = «-OH, R, = OH, R, 3/CH;, Ry =
70 11,13 (18) -diene 3-0-B-D-fucopyrano- B CH,OH, 1 39 X
side R¢ =H,R; = B-D-fuc-
R, = «-OH, R, = OH, R, = CHy, Ry =
71 sandrosapnin VI B CH,0H, R4 =H,R; =B-D-glu(1-2)-[4- 14 22 X
S0, -B-D-glu(1-53 ) ]-B-D-fuc-
R, =a-OH,R, =0H,R, =Ry = CH;,R{ =
. H,
72 desulfated sandrosapnin VI B Ry =f-D-gliil {2 -[ fD-glu (153) ]--D- 14 20 IX
fue-
R, =B-OH,R3=SO3H, Ry =B-D-glu-(1—6
73 rotundioside a s Ve N it oy =pDoghu-(156) 40 IX
-B-D-glu-(1—2)-B-D-glu-(1—6) -B-D-glu
R, =H,R5 =SO3H,Rg =B-D-glu-(1-6) 4-
74 rotundioside b N Ry =pD-gh-(126) 6=, 40 IX
D-glu-(1—52) 4B-D-glu-(1—6) -8-D-glu
R, =H,R; =SO3H, Ry =B-D-glu-(1—6) 8-
75 rotundioside ¢ c o Ry =BDgl-(126) B, 40 X
D-glu-(1-2)-8-D-glu-(1—2) -B-D-glu
R, =B-OH,R; =SO3H, Ry =B-D-glu-(1—-2
76 rotundioside j C 1 =B 3 s =B-D-glu-(1-2) 14 23 IX
-B-D-glu-(1—6) -B-D-glu-(1—6) -B-D-glu
R, =B-OH,R; =SO;H,
77 rotundioside k C Ry =B-D-glu-(1—2) -8-D-glu-(1—6)-8-D- 14 23 IX
glu
3-0-[ @-L-rthamnopyranosyl (1 — 4) 8- R, =a-OH, R, = a-L-tha(1—4) --D-glu-, 13
78 D-glicopyranosyl ] oleanolic acid 28-0- C R =14 —D—Ui 42 X
B-D-glucopyranosyl ester s =-1--D-glu
3-0-[ a—L—rhamnopyranosy.l( 1 - 4) - R, =H,R; = a-L-tha(1—4) -8-D-glu-, Ry = -
79 D-glucopyranosyl ] oleanolic acid 28-0- C |-8-Del 13 42 IX
B-D-glucopyranosyl ester B-D-glu
) ) R, =B-OH,R, =0H,R, =0CH; ,R, =H s
80 saikosaponin b3 D Ry = B-D-glu( 1-53)-B-D-fuc- 1,2,5,7,8 6 mt
81  2'"-O-acetyl-saikosaponin b3 p T =BOH.R =0k, =0CH;. ] =1 8 6 IX
~U-acetyl-satkosaponin - b- R; =2""-0-acetyl-B-D-glu(1—3) -3-D-fuc-
R, =B-OH,R, =0OH,R, =0CH; ,R, =H
82 3""-0-acetyl-saikosaponin b3 D 8 6 IX

R; =3""-0-acetyl-B-D-glu(1—3) -B-D-fuc
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83 6'-O-acetyl-saikosaponin b3 p M =BOH.R =OH.R, =0CH;. R =H 8 6 IX
-0-acetyl-saikosaponin b Ry =6'-0-acetyl-B-D-glu ( 1—3 ) -B-D-fuc-
R, =B-OH,R, =OH,R; =H,Ry =H
84 saikosaponin  f D R; =a-L-tha(1—4)-[ 8-D-glu(1—6) ]-B8-D- 1,7 43 X
glu-
R, =B-OH,R, = OH,R, = 11a-OCH; ,R, = H
85 11 @-methoxy-saikosaponin D R; =a-L-tha(1—4)-[ B-D-glu(1—6) ]-B8-D- 5,8 6 IX
glu-
86 ikosaponin b4 p Rr=eOH.R =OHLR, = O0CH, Ry =M 1,454 44 IX
saikosaponin Ry =B-D-glu(1-3)-B-D-fuc- 4.5,
47 3.0 saik _— D R, =a-OH,R, =0OH,R; =0CH; ,Ry =H 5 . X
-0-acetyl-saikosaponin R, =3""-0-acetyl-B-D-glu( 13 ) -B-D-fuc-
6Ot b Ri=a-OH.R, =OH.R, = OCH; R, = H y 5 X
~Cracetyl-saikosaponin R, =6''-0-acetyl-B-D-glu( 13 ) -B-D-fuc-
89 3',4""-diacetyl-saikosaponin b4 p a=oOH,R, =OH, Rrag)Clighk, =11 3 7 IX
&4 rdiacetyl-saikosaponin Ry =3"",4""-diacetyl-8-D<glu (13 ) -B-D-fuc-
R, =a-OH,R, =H,R; = H Ry = H
90 rotundioside d D R; = a-L-rtha (1 —2)-8-D-glu (1—2) -B-D- 14 95 IX
glu-
o1 e " . D R, =B-OH,R, =0OH,R; = OH,Ry =H, ; 9 -
ydroxysaikosaponin a Ry =f-D-glit(1—3) -3-Dsfuc-
9 hvd " i d 3 R, =a-OH,R, =H,R, = OH,Ry =H, 7 9 X
1ydroxysaikosaponin Ry = B D-glu-( 153 ) 8-D-fuc-
R, =«-OH,R, =H,R, = OH,Ry =H,
93 hydroxysaikosaponin ¢ D R; = a-L-tha(1—4) -[ B-D-glu-(1—6) ]-8-D- 7 9 IX
glu-
o4 o b Ri=cOI.R, =OH.R, =a-0CH; R, =H, u ” X
rotundioside u R = a-L-xyl(152) B-D-glu( 12 ) -B-D-fuc-
05 Jiosid D R, =a-OH,R, =H,R; =a-OCH; ,Ry =H, " 23 X
rotundioside x R; = a-Lxyl(1—52) -B-D-glu(1—2) -B-D-fuc-
96 diosid D R, =a-OH,R, =H,R; =a-OCH; ,Ry =H, " ’ -
rotundiosice Ry =B-D-tha(12)-8-D-glu(1—2) -B-D-fuc-
o 2 b Ri=aOH.Ry =H R; =a-0CH; R, = OH, U ” X
R ostce 1 R, =B-D-tha(12)-B-D-glu( 12 ) -B-D-fuc-
08 iosid D R, =a-OH,R, =H,R; =a-0CH; ,Ry =OH, 14 2 X
rotuncioside p R = a-Loxyl(12) -8-D-glu( 12 -B-D-fuc-
R, =B-OH,R, =H,R, = H,
99 saikosaponin i E Ry =aD-gu(1-6)-[a-L-tha(1—4)]-8D- 1,5,7 11 13!
glu-
100 ikogenin h g N =AOILR, =0l R =H, 4 28 IX
prosaikogenin R3 :B.D-fuc.
101 fiosid poo R=ecoll, 14 23 (23]
rotundioside o Ry =B-D-tha(1-2)-B-D-glu( 12 B-D-fuc- vit
102 bupleuroside XIIT G R, =B-D-glu(1—-3) -B-D-fuc(1-) 1 45 1t4s]
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2:5% 1( Continued Tab. 1)

s (AR A S Al Eti) B3/ TN T
No. Compound Type Structure Source  Ref. Activity
103 rotundioside 1 H R; = a-Lxyl(152) 8-D-glu(1—-2) -B-D-fuc- 14 23 X
104 rotundioside m H R; =B-D-rha(1—-2)-8-D-glu(1—2) -8-D-fuc- 14 23 IX:
105 difolioside i ; Ri=oOHR, =H,R, =H, 14 46 (151
rotundifolioside 1 R; = a-Lxyl(152) 8-D-glu(1—-2) -B-D-fuc- &
106 difolioside j ; Ri=aOHR,=HR, =H, 14 46 {11
rotundiiolioside ) R; =B-D-rha(1—-2)-8-D-glu(1—2) -8-D-fuc- vy
107 difoliosid 1 M =oOHR; =H,R, =1, 14 46 (45
rotundifolioside a Ry = a-Lexyl (1—2) -B-D-glu (1—2 ) -B-D-glu- Vil
108 difolioside h M =oOHR, =OH,R, =H, 14 16 (451
rotundiiolioside Ry = a-Loxyl(152) B-D-glu (12 -B-Defuc- it
109 difoliosid 1 N =oOH,R, =OH,R, =8, 14 16 IX
rotundifofioside g R; = a-L-xyl(152) 8-D-gla (12 -3-D-glu-
110 difoliosid i Ri=eOHR =H RA=PIY 14 16 IX
rotundilolioside ¢ R = a-Loxyl(1552) 8-Digla(152) -B-D-fuc-
11 difolioside SN Al ¥ S 14 16 IX
rotundiiofioside Ry =BD-tha(1-52) B*D-glu(1-2) B-D-fuc-
112 rotundifolioside b il R5 =a-L-xyl(1-52) 8-D-glu(1—-2) -B-D-fuc- 14 16 IX
113 rotundifolioside ¢ J Ry =B-D-tha(1—2)-8-D-glu(1—2) 8-D-fuc- 14 16 X
114 rotundifolioside d K R; = a-Lxyl(152) 8-D-glu(1—-2) -B-D-fuc- 14 16 X
R, =COOH,R, =H,
115 fruticesaponin a L R; =B-D-glu(1—6)-[ a-L-tha(1—4) ]-8-D- 6 47 IX
glu
R, = COOH, R, = B-D-glu, R, = B-D-glu ( 4-
116  fruticesapfad) L o Ry = p-D-glu, Ry = f-D-glu( 6 47 47!
1) -a-L-rha
R, =COOH,R, =B-D-glu
117 fruticesaponin ¢ L Ry =B-D-glu(1—6)-[ a-L-tha(1—4) ]-8-D- 6 47 IX

glu

7 Ok IF Source
1. Jt &g Bupleurum chinense ;2. B 4580 B. scorzonerifolium Willd ;3. dE0F4E8H B. kunmingense Y. Li et S. L. Pan

4. MU B smithii Wolff;5. 77145 B. marginatum Wall. ex DC. ;6. KM-45#] B. longiradiatum Turcz
] B. falcatum ;8. AN VT.5¢%] B. rockii Wolff;9. 31| %65 B. wenchuanense Shan et Y. Li

7.

=gy

10. 28458 B. polyclonum Y. Li et S. L. Pan; 11. 40 5485 B. yinchowense Shan et Y. Li;12. Bupleurum rigidum. 1.
13. Bupleurum lancifolium ;14. [|M-2480 B. rotundifolium 1. ;15. Bupleurum fruticosum
QIFRAR I MR FT - T30 HSC A0S 53858 ; 11 ATMLORY 5 TP ARAE RN 5 IV G2 T 5 V s ik s VIPUIFR 5 5 VI B g ; VI 34 m
JHFIVE A 5 IX TEAH G I 4 3

Note; Liver disease-related activities:I. Inhibiting the activation and proliferation of HSCs; II. Hepatocyte protection; IIl. Anti-inflammattion ; IV. Immune

regulation ; V. Antioxidation ; VI. Anti-hepatoviruses ; VII. Anti-tumor; VIII. Increase liver targeting effect;IX. No related activity was reported.

P S8 FN 25 B4 0 55 K 22 Bk P v e 2

2 SHEEREIFRILE R RE
2.1 HBFAEUIER

HT4T- 44k ( hepatic fibrosis) EFEFREETEAT R g

(A AN IE R (ECM) (15 B ek RUTRU ™ o et

FEFHidl 2= S SO RE AL T RE L5 AT ko 1, 7
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R A PR AR AT IR YT . iF 2R
B ik BEDURRAY ECM AT RLZES 405458 1 ) d e, AT IO
GEMIR S BN HET T, BT 44k 52 02— ] 5 Y
[ 2 RN A SEZ PP g A3 €l 81 o 4 v
S IFET Ak B A TR YT 18 M S | 790 7 9 A A0 5
POt BRSPS gL pLER S EA LT
JiTf
2.1, 1 Fp) BF 2K 2 Mo 04 i vE Ae 3G 74

T B AR ZE M (hepatic stellate cells, HSC) 42 iF 4
—Fp A 268 AR E AR SE B AN, 45 45
Bb i 0 HSC 3 A6 h LA 4F 2 A 40 2 . HSC
& ECM (1) = 2RI, FEAE LR Ak & 2E ke vh k4%
FEAEHI

W R 2k I S X — Y L I il Ji ( DEN) A1 g
Akt (CCL) 75 S5 1Y T £F 2 Ak 3h i A5 70 5L A7 B i
MHTLFAEALAE R 3 HLBE s it AL S5
(i SRR BRUT 22 0 200 i Py 389 7 45 3% A o (ELIRT I
W3R 2 PRI 5 I P A 1 R i o7 FH 32 B B 1
GELY/ R DRI B R SR s H P ME R ety
B AR/, A YT T LT 4L i 25 Wit & BT
BERE , Lin 257 BRFSE & BLLE ] B AF ( saikosas
ponin,SS) d HAFMEMEFEMER . SSd i i 4T HERK
R (ER) B e 30E AE L, 895 MAPK 5 %8 %,
fEE P38 ZE (A BEIR 1L , 410 4 it PN R AR , T
il HSC-T6 4fi g 1% fk. Jf H SSd B #% 4 & 1
MMP-1 () 323k, 3 /0> TIMP-1 4% Feik 1, M 3 2>
ECM FYUTRL, Que 25 %3 SSd B #h H,0, i
S HSC-T6 41 Al 14 384 15 A , 1Ak SSd 93X
—fER Sk A T XFRERB BT, T Wang 265 1
MCF-7 21 it o [FlkE A IR 1SS 1 55 MEBLE REVE T

Chen 25 5235 F 1 SSa il SSd 7E 14| HSC-
T6 344 5 FI1 41 6 10 % 46y 1T 359 222 B [ R 5] AR
HUARASFAMMEIIT . tLoh, SSa fil SSd fE4% 1B 3%
REAR B HSG=To 41 Jifg v A JiE 57 4 45 % fig 1/2
(ERK1/2) it/ AT A= A K 32 4K 1 (PDGFRI1 )
(% 3k, PR R 8 5% 4L A K IR 81 Z 4R ( TGF-
BIR) \a- i UILBhEE A2 g A8 R KN 7. [
FHA S T HSC-T6 [y P38 fil ERK1/2 5 1 B B iR
Ao HeAh,SSa Fi1 SSd # ] LA FH W PDGF-BB Fil
TGF-B1 75 (1) HSC-T6 458 T %
2.1.2 A AR ERA BB

S N A A A A P T (chronic liver dis-
ease,CLD) /) &G ML h & #5845 EEAE A, JLT-

A CLD (111 PR RN S 56 % 17 #0460 0 380 1 4P 0, 3 1Y)
TEHE Y . HSC ENFLF 4iAb i & 28 F0 R J st 7 rp o
o528 H I e D3R A LR ZT 24 40 i
FEN R R A BAE IR A0 1) S LB YT 2T 4
PRl St Fple 25 T B T, ROS /K S T AT 3R A
75 L0 FNOEER e P 40 M 7= A AR 27 Ak A o, B
i HSC, S8 A KB Ak, 5 A i
T4 g it Ak 2 i — 25 (R E AR R ) A
W, T £T 4 At A o

Ge 2515 30 bR 5 TR 5 5 e S WS AT
o5 A FRURRE TR | 2 TP P30 2 I 2 K ) P 3
SAAL-P A K A7 0 S BORFIE 2 b S A A
En R LRSS 2 R SOD AKSE, M ik BB i
AR 1E F o« GSH 2 AR WY T 2211 [ Hy 275 B 77 &
PUEAETH, J& GSH-PX 1)), BRI 7= 4 £ fE
B OSH 45417, [ i 315 KR AE 11 T M, & T
Bl SEYRE5 TR S 2 A b AL RS
B GSH FiGSH-PX )& 4,

Lin %' i 1 CCl, %S HL-7702 40 7= 15 4K
FL I3, BN MDA $8Jin T-SOD 6 ¥ Ak, I3
3 'SSd 22 T i CCl, 5500 NLRP3 , ASC . caspase-
1.IL-1 IL-18 \HMGBI fJ mRNA FIZE (1L, AN
SSd AJ A3 o 7 ] HL-7702 41 it 5 1) S0 17 38 Fn
NLRP3 R PEAR S s % CCL, i 510 2 vk T 4 i
b

Fan 25" SR DEN gty K BFUITLF (e izt )
SR AT A5 75 1 i F 9 T SSd st o Ak e is
S A0 i R AR BT I DR AR . S5 SRR, SSd
AE 0 PR T 28 i e AR RITIAL Y ALT ZK K, ik
S LU I SREOGT T A0 L P 483455 o
2.1.3 #HEMAR

GERE S T AL R AN A T B0 M A1 3 R OB
PR EBERAY , BRI T 2 AT 2 2 ki A P iy — A bl
BEAE , R 9 RE BN S B AT 27 4 Ak B B3R YT SR g 2

[69]

Wu 257 7 CCL, 5 SR R 4 b v
B3 i 4 7T SSa BT LA T A 4% P 41 i N P
TNF-a | IL-18 F1 IL-6 3437 2] & 44, If H. &k 3 44
It 4 A 1L-10,

Zhu 27V (T R RE R W] SSa HAHLRAE,
HC3E T 9 5 R 208 (LPS ) il RAW264. 7 4ii fitd ==
(14 & i A I3 I ELATD ] 9 i AH 5&38 5 MAPK il NF-kB
W RAEHBURAE . bR T IR RAEMSCH T2
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HhTE Y LK 1, SSdBE S A I T 4 M 3 2
Wong 2™ {1 #F 58 & Bl SSd A AL g # # OKT3/
cd28 il i L N T 20 B B 3 B 8 g 40
PMA _PMA/lonomycin F1 Con-A 5 (/N T 41 ffg
4o JFH SSd Xf PMA 55304 T 20 i 383G A 300 1
e M) IKK F1 Akt 354, 8 NF-«B {55 F
Ko M, SSd BEAZ M PMA/ ionomycin H LAY T
YN DNA 25 4 36 P, LA & NF-AT Fli% oG 8 A -1
(AP-1) (R0, X BEE5 SR  NF-kB \NF-AT #I
AP-1(c-Fos ) (550 #2517 SSd i &1 T 4 fg i
. Sun 257 % B SSa 1 EA O/ EL T 40
IL2 IFN F1 TNF )74, 3f H i i T % CDK6 Fl
Cyclin-D3 Z 7K, L P27 & A K, 51T 1k
T /] GO/G1 BH , Sk A B e o7 W1 b T %, 400
B3 C LA ) B KR
2.2 mAtRE

Joa B MR T 98 2t LR AN [ 9 Wg T 22 5 e, LA
JHFRIE 2 AE IR AEH5 A5 by T2 B R LY — gk et
Pt TR RS TR 8 0 AT X, T 20 4
kP TR — H fE T IR E 8 AR O e s 0T
Z7I AR

Lin 2517 % $j 86 %A ¥3.97 ( SSa, SSb, , SSc;, SSd ) fig
VR AP BT 25 2 (HCV ) 3 A 20 L 40 1 SR
MRFEUR FETG PR, SC80 R FIAR 4R E HCV 15 3%
R0, K SS X EE A A U g g ) 9P T
XA HCV JE PR BY I R 73 25 MR AN A 248 e 1y
Puw s, SRR WLSS TR s M B T
FEA A5 ) A i (10 S %, HL 32 2 5 % 09 J2 i 5
A i A BB B o o Hb SS, & HCV LR
S A A AR, AR H S T R R ORL (7 1E
S B A AR A CRIRL & o W A R B
WEEREI S G 325 R W, SSh, fEFF HCV 1) E, B
AR R R R, e RO B R
P o /I A1, SSh, i RE A i JL A D] 7Y B ke 19 SRk
B L 1 37 A U5 P e o S s R S o

Chiang 25" (A 5% HP ¥4 T SSa, SSc 1 SSd
(20 L BE 1 AT & BT 5 9% 88 (HBV ) 36 P, 45
7R, B SSa FI SSd 41, HBV %% Yt (1 A -9 20 Jifd (2.
2015 4iff0) in A SSe Ja, fEHE IR I P L E PR
(HBeAg) /K- i ZFF&A% ., SSc it H A f#l HBV Ay
DNA Sl 75, FaxX A a4 IR AER B SSe B 4H
J A P BT 2. 2. 15 4R s Y5 .

2.3 mphEiER

JH- AR (HCC) J2 tH L9 Rl P i L 1 %
I 2 — IR Y R e i LR B — A b
T FEVELRER R HCC 2 1 T F A AL
RIEMEN ., BARFARUIER B BT A7 55
ZFMEYT RGO 4 B, (BB I AR AR
B ok 3 WL B 4k R PERR AR K o s
Y7 AT LA S 100 a9 A0 M G 5 5 R P A 1
TR B 56 RS 005G HTJa 40 I T 24 1 A s ML G
PE TS FH A B ) RN 2R SRR 4itia 9 H B, ok
7 B AT

WAL -2 (COX-2) ERHTH R R ™ i PR
it , 38 H PR ARE S S TR , A E I A 9 AR A
A AT 1 ISR BT SR T A i R R A
COX-2 iyt F k™, MFs8% M, C / EBPB & %
FE Y ECE YR, WA, C / EBPB (1 500E 2 -4
HEREAIT 2T Al A AT st iy — 2 Lu 45 @ 5
DEN 788D K A 75 5 T 40 it e B 8, Of & B SSd
FRI 25 20 255 A R0 20 A HE mT LA 3 R B €/
EBPB Il COX-2 (%35 , M i 8 il T 40 M g 04 & A

Hou 2" ¢ T SSd %t AJIT#E SMMC-7721 4
farh COX-2 1y 5Ema, A& Bl SSd 7£1% 5 i SMMC-
7721 ARG i SR TR TR BEAS R B E
H1 COX-2 ) mRNA J & FHKF, BEAIR COX-2 7 1,
il PGE2 (R, H A FH T A o 8 75 A s
Y iy HIF-1a/ COX-2, STAT3/COX-2 {5 5 3@ % 5
}ELSSJ 5

Jia %1% B 5% % PR, SS %o AT 41 i HepG2
F1 Hep3 B 14 H (1) 30 ] 22 70 AR 1 . SSd 3@ 155
NARAEEFE A p53 Feik fnift—4 E p21/WAF1 &
P13k, 76 G111 BEL W 200 e J&] 40 /) ok Joe . k&b, SSd
RERSHE M HI P 7 TkBa 78 40 )8 5 b il 22 25 940 )
Y A% NF-«B (I G M, B SSd i 24|
LI T2 1 Bel-XL /& HepG2 il Hep3B 4 fifd o iy 3
Ko Yang 257 [ B & B SSA AR FH T T 9 40 S bk
HepG2 2 g i &8 ™= A 1 3 W0 AR, 42 iF LC3-IT /Y
FRLUKE Mg, Chiang 5 Y HF57 F B SSd *F
HepG2 A\ T3 40 i 1) 200 Jifd 25 M 2 3 3 0% caspase
3 Fil caspase 7 RKiF5FANMIH T,

BIFFEIE KB, FEARSA A4, SSd BEAS Y in T
5 L PR ST BB o SR S PR B g R A
K —AFEFRHE B S SHEAE Y, B0
ST AL TF AP . Wang %5 SR 1 i T 1 4
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SMMC-7721 2t ff 7 37 S A A AR TR A AU, FE AR 4 2R A
T, 525 A B SSd fig 1 71 i MR 3 0 JH s 4 A 1Y
U . 38— AL TS R B, SSd g g
-9 PS3 FEPRIFN Bax, [] Bisf 7 il 48 S5 A7 T 3 sk 40 )
HIF-1o 35 AT T 18 Bel-2, I Hix $e/E H 7E HIF-
Lo FTHI50) PX-478 FFAE I Il 1 25 10 . IR N %K
Pl 7R SSd kA T vA T I LU SRR T T AR
il o AP A AE W A K. PR L, SSd AT AR SRy R T
7 TS TERG BOH
2.4 EEZAYEMEMYE

Feng 2"" 5@ 5256 % 30 SSa . SSc . SSd 3 1+ 1
WY s R G R 2 W R e AR o X =
SS Xt iz B S A AN R AR FE ()52 ), B AT 4B Re 41D
il Pgp 1k Fik 1) HEK293 #fi g i Pgp A9, I H
BN T OCT2 11323k 19 HEK293 4fi g v OCT2 fY IS
Y, 3 H SSc A1 SSd #1147 HEK293 4 fifurh £
2T 245 A5G EE (1 MRP2 (1975 4 LA &% BRL-3A 4fififg
MRP2 ) 15 F ik, 1M SSd HE % 1 i gsh Hill ¥ 1y
HEK293 4 ffirft MRP1 #3544
3 RE5RE

I AE AW 9T K IS T = 2 1T Al o L
B AN A AR A T R 2 BRAE T, R RE A
A A5 40, 470 ) i L DR 40 6 35 0% R v g s i
TR 4Edl, LUK P08 D0 IS 5 s
(177 AR BB 6 R SR, 1 REFERK 5o 1R o7 I 3
I 245 0 4 O g 2, DA R I S8 400 L i
SR, BETSI R TR BIIA2 K =R
A B 0 T A Ay o 3 MR L BE A 13 R 18 A7
ZHT AR LS AL T O AE R RE ELAT IR A5 A
) 1 RUFN ] BVEE R & B R T — & s P
e HErCA RS MR gT i, SSa' B fie b i 3 14t
RAE, SSd 5 Haflh, T A L 2 A 55 14 B R 1
FH,SSa il SSd [7] & A BULEH, H H 16 37 (52 FEHL
AR AT SSb, F1'SSc L SSa 11 SSd H. A B 41y
PURTEIRME . 580 SR X MR S50 1) 2 BTG
JELEA H B, HA AR B I R B A, X
FERFB AP AT R GE R A R SY, i — 2L Jie B
HAPE ] Soor AR IPL, 48 SR 2 it 5
FHEAERERKE L [ERERRRE, S5 )8 b =ik
ST R LA B S A ] 22 5 DRL I X S JE 24 4
AR R AL EE 2
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