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Abstract: Shandougen (Sophorae Tonkinensis Radix et Rhizoma) is collected from dry roots and rhizomes of Sophora tonkinensis
which has the effect of clearing heat and detoxifying swelling and benefiting pharynx. Alkaloids are the main active components and
main material basis for the pharmacodynamic and toxic effects of Sophorae Tonkinensis Radix et Rhizoma. In addition to alkaloids,
flavonoids are also one of the active components of Sophorae Tonkinensis Radix et Rhizoma, with antitumor, anti-inflammation, anti-
oxidation, anti-bacterial, anti-virus, anti-cardiovascular diseases and other pharmacological effects. Research progress on chemical
constituents, pharmacological effects and mechanisms of flavonoids from Sophorae Tonkinensis Radix et Rhizoma were mainly
summarized in this paper, in order to provide a reference for further studies, development and utilization of flavonoids from Sophorae
Tonkinensis Radix et Rhizoma.
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Fig. 1 Chemical structures of flavones from Sophorae Tonkinensis Radix et Rhizoma
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Table 1 Flavonoids from Sophorae Tonkinensis Radix et Rhizoma

P AR U SCHR
1 7,4"- —FFE IR Ri=R3=R4=Rs=R¢=Rs=Ro=H, R,=R7=OH 11
2 HIE Ri=p-D-Glu, R=Rs=R7=0H, R3=Rs=Rs=Rs=Ro=H 12
3 bayin Ri=B-D-Glu, R-=R7=0H, R3=R4+=Rs=R¢=Rg=Ro=H 12
4 sophoraflavone A R1=Glu-Glu-Rha, R»=R7=0OH, R3=R4=Rs5=R¢=Rs=Ro=H 11
5 sophoraflavone B Ri1=R3=R4=R5=R¢=Rs=Ro=H, R,=OH, R7=0-3-D-Glu 11
6 “RoSER Ri1=Rs5=R¢=R7=Rs=Ro=H, R>=0-B-D-GIcA, R3=R+=0OH 13
7 EESEE R1=Rs=R¢=Rs=Ro=H, R4+=R7=0H, R2=OCHj3, R3=0-B-D-Glu 13
8 Wiz 25 Ri=R>=R4=Rs=Ro=R10=H, R3=R5=R7=Rs=OH 14
9 3,4- - 7- AL E R Ri=R2=R4=Rs5=Rs=R7=R¢=R10=H, R3=OCH3, Rs=OH 11

10 EWE Ri=R>=R4=R¢=R7=Ro=H, R3=Rs=Rs=R10=OH 13
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11 6,8-Z 2k L 25 Ri=Rs=R7=Ro=R10=H, R2=R4=isoprenyl, R3=Rs=Rs=OH 10
12 i Ri=B-D-Glu, R2=R4=R¢=R7=R10=H, R3=Rs=Rs=Ro=OH 15
13 &7 Ri=B-D-rutinoside, R2=R4=R¢=R7=R10=H, R3=Rs=Rs=R¢=OH 13
14 8-S et 1L 25T Ri=R4=R=R7=Ro=R15=H, Ro=isoprenyl, R3=Rs=Rs=OH 16
15 KAl Ri=B-D-rutinoside, R2=R+=R¢=R7=R10=H, R3=Rs=Rs=OH, Ry=OCH3; 13
16 &2kt R1=B-D-Glu, R2=R4=Rs=R7=R10=H, R3=Rs=Rs=Ro=OH 13
17 M Ri=B-D-Glu, R2=R4=R¢=Ro=R10=H, R3=Rs=R7=Rs=OH 13
18 2'4',7-=§53%-6,8-X(3-F 3-2- T /2 ¥l Ri=Rs=isoprenyl, R2=R7=Ro=0H, R4=Rs=R¢=Rg=R10=H 17
19 HER Ri=R3=R4=Rs=R¢=Rs=Ro=R10=H, R:=R7=OH 18
20 JHE Ri=R¢=isoprenyl, R,=R7=OH, R3=R4=Rs=Rs=Ro=R¢=H 16
21 85K HE-7,2 4 - = IR FE IR TR Ri=Re=isoprenyl, R2=R7=Ro=OH, R:=Rs=Rs=Rs=Ri0=H 17
22 SRR Ri=Re¢=Rs=isoprenyl, R-=R7=OH, R3=R4=Rs=Ro=Ri¢=H 6
23 shandougenines C Ri=R3=Re=isoprenyl, R>=R7=Rs=OH, R+=Rs5=R¢=R10=H 17
24 6,8- 57 M EE-7,4- R LR Ri=Rs=isoprenyl, R-=R7=0OH, R4=Rs=R¢=Rs=Ro=R10=H

25 HSMEE Ri=Rs=isoprenyl, R2=R4=R7=R¢=0OH, Rs=R¢=Rs=Ri0=H,

26 wHZ Ri=C10H17, R2=R7=R¢=0H, R3=Rs=R¢=Rs=R10=H, R«=OCH3 14
27 A Ri=R3=Rs=R¢=Rs=Ro=R0=H, R,=Rha-Glu, R=R;=0OH 13
28 I EAREN F Ri=Rs=isoprenyl, R-=R7=0H, R3=R4=Rs=Ro=R10=H, Re=C5HoO 19
29 2-RFEOLH R Ri=Re=isoprenyl, R2=R7=Ro=OH, Ri=Rs=Rs=Rs=Ri0=H 20
30 sophoratonin F Ri1=R3=R¢=Rs=isoprenyl, R2=R7=0OH, R4=Rs=R¢=Ri0=H 21
31 lonchocarpol A Ri=Rs=isoprenyl, R,=R4+=R7=0OH, Rs=R¢=Rs=R¢=R10=H 21
32 AR ) Ri=Rs=isoprenyl, R-=R¢=R7=OH, R3=R4=Rs=Ro=Ri¢=H 7
33 L EARTEE G/ R1=CsH90, R>=R7=OH, R3=R4=Rs=Ro=R1¢=H, R¢=Rs=isoprenyl 19
34 RAMEIEHER Ri=isoprenyl, R>=R7=OH, R3=R4=Rs=R¢=Rs=Ro=R0=H 7
35 lespeflorin B4 Ri=R3=Re¢=isoprenyl, R-=R4=R7=R10=OH, Rs=Rs=Ro=H 22
36 sophoratonin G Ri=Re¢=isoprenyl, R.=OH, R3=R4=Rs=Ro=Ri0=H, R7=Rs=OCHCH 21
37 BEAHE Ri=R3=R+=Rs=Rs=Rs=H, R2>=Rs=OH, R7=OCHj3 23
38 84 FREL-7-FAE I R R R1=R7=0H, R»=0OCHj3, R3=R4=Rs=R¢=Rs=Ro=H 23
39 ekl Ri=R3=Rs=R¢=Rs=R¢=H, Ro>=0-B-D-Glu, R«=R7;=0OH 17
40 BLEXH Ri=R3=Rs=R¢=Rs=Ro=H, R»=R4=OH, R7=0-B-D-Glu-Rha 17
41 wighteone Ri1=Rs=R¢=Rs=R9=H, R2=R4=R7=0H, Ri=isoprenyl 17
42 57,2 4-PUFR I 5 2 R1=R3=Rs=R¢=Rs=H, R;=R4=R7=Rs=OH 23
43 73-HRHE-5 - HU A R Ri=R3=R4=Rs=R7=Ro=H, R2=Rs=OH, R¢=OCH3 23
44 74 FRH3 - S R Ri=R3=Rs=Rs=R¢=Rs=H, R»=R7=0H, Rs=OCHj3 23
45  73-T33k-8 4 T I B R Ri=R7=0CHj3, R==Rs=OH, R3=R4=Rs5=Rs=Ro=H 23
46 KE & Ri1=R3=R4=Rs=R¢=Rs=Ro=H, Ro=R7=0OH 14
47 TEWTEER Ri=R3=Rs=Rs=R¢=Rs=Rs=H, R,=OH, R7=0CHj3 14
48 SERER Ri=R3;=Rs=R¢=Rs=Ro=H, R,=R4=R;=0OH 17
49 8-HEH ¥ Ri=R7=OCHj3, R:=0H, R3=R4=Rs=R¢=Rs=Ro=H 14
50 KE R _HE Ri1=R3=R4=Rs5=R¢=Rs=Ro=H, R2=R7=OCH3 7
51 73 4-=RFEFHET Ri=R3=R4=Rs=R¢=Ro=H, R,=R7=Rs=0H 23
52 7,8-FRdk-a- L R TR Ri=R2=0H, R3=R4=Rs=R¢=Rs=Rs=H, R7=OCH3 23
53 WZELO Ri1=R3=R4=Rs=R¢=Rs=Ro=H, R2=0-Xyl(1—6)-Glu, R7=OCHj3 11
54 THRAEH Ri=R3=Rs=Rs=R¢=Rs=Ro=H, R,=0-B-D-Glu, R=OCH3 24
55 KEE-T-FRAWE-4'-7 & 05 Ri=R3=Rs=Rs=R¢=Rs=Ro=H, Ro=a-L-Rha, R7=0-B-D-Glu 14
56 &R E-T- R4 A Ri=R3=Rs=R¢=Rs=Ro=H, R+=OH, Ro=0-L-Rha, R7=0-B-D-Glu 14
57  7-methoxyebenosin Ri=isoprenyl, R-=R7=OCHj3, R3=R4=Rs=R¢=Rs=Ro=H 21
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58 SRITEMIR R1=OH, R>=OCHj3 25
59 homopterocarpin Ri=R>=OCH3 21
60 demethylmedicarpin Ri=R,=OH 17
61 S EEMIFR-3-0-B-D-ML M £ HE-6"- LR TR Ri=0-6-Ac-Glu, R,=OCHj3 20
62 (60R,110R)-3-O-B-D-FH Mo H] 47 W e S 32 Ri1=0-Glu, R,=OCH3 24
63 =TT Ri=R3=Rs=H, Ro=0-p-D-Glu 14
64 FINFLER Ri=Ro=Rs=Rs=H 14
65 =M EMHE-6"-TN MR Ri=R3=R4=H, R>=0-6-O-malonyl-B-D-Glu 14
66 HHEER Ri1=R3=Rs=H, Ro>=CH3 14
67 (6aR,110R)-1-F25:-4- 5 I - J AR R Ri=isoprenyl, R-=R4=OH, R3=H 10
68  (60R,110R)-2-F25E-3- I - 1-57 R 2 A 2= Ri=H, R>=R3=0H, R4=isoprenyl 20
69  sophotokin Ri=H, R>=0OCHs, R3=0OH, R4=isoprenyl 25
70  pterocarpin Ri=OCH3, R>=R3=R4=Rs=H 20
71  lupinifolin Ri=isoprenyl, R2=R4=OH, R3=Rs=H 20
72 2-(2',4'-dihydroxy-phenyl)-8,8-dimethyl-10-(3-methyl-2-butenyl)- Ri=isoprenyl, R2=R3=H, R+=Rs=OH 10

8H-pyre-ano[2,3-d]chro-man-4-one)
73  flemichin D Ri=isoprenyl, R2=R4=Rs=0OH, R3=H 6
74  5-dehydroxylupinifolin Ri=isoprenyl, R2=R3=Rs=H, R«=OH 17
75 dehydromaackiain R=OH 21
76  flemichapparin B R=0OCHj3 21
77 WHEHEEB R=OH 20
78 3-HIEMHERE R R=CH3 20
79 SRR Ri=Rs=isoprenyl, R-=H, R+=OH 21
80 I EARTEE H Ri=isoprenyl, R2=R3=H, R4=CsHoO 19
81  2-[(7'-hydroxy-2',2'-dimethyl-2 H-benzo-pyran)-C6'-yl]-7-hydroxy-8- Ri=isoprenyl, R=OH, Rs=R+=H 3

(3-methyl-2-butenyl)chroman-4-one
82  sophoratonin D Ri=Rs=isoprenyl, R,=OH 21
83  euchrenone a2 Ri=isoprenyl, R,=OH, Rs=H 22
84  sophoratonin A Ri=H, Ro=Rs=isoprenyl, R3==OH 20
85 sophoratonin B Ri=isobutenyl, R>=Rs=isoprenyl, R3=OH 20
86  (3S4R)-4-72Hk-7,4"-— AL 7 B Wi-3"-O-B-D-7 % BE E Ri1=R4=0CHj3, R>=H, R;=0-Glu 23
87  7,2'-dihydroxy-4'-methoxy-isoflavanol R1=R>=0H, R3=H, R4=0OCH3 16
88 butesuperin A Ri=OCHjs, R=H 11
89 butesuperin B Ri=R>=0OCHj3 11
90 LSRR/ M/N Ri=Ro=isoprenyl 19
91 WA O/P Ri=Ro=isoprenyl 19
92 ILEARTEE K Ri=isoprenyl, R>=OH 19
93  2-{[2'-(1-hydroxy-1-methylethyl)-7'-(3-methyl-2-butenyl)-2’,3'- Ri=isoprenyl, R-=H 26

dihydro-benzofuran]-5'-yl}-7-hydr-oxy-8-(3-methyl-2-butenyl)

chroman-4-one
94 bolusanthin IV R1=OCHs, R,=0OH, R3=H 20
95  2-(2,4-dihydroxy-phenyl)-5,6-methy-lenedioxybenxofuran Ri=OH, Rz, R3=0OCH-»0 20
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96 FHEZR Ri=R»=R4=Rs=H, R=OH 20
97 sophoradin Ri=OH, R:=R4=Rs=isoprenyl, Rs=H 14
98 I EAREEE L Ri=H, Rz=OCHs, Rs=isoprenyl, R—OH 19
99 sophoratonin H Ri1=OH, R,=R4=OCH3, Rs=isoprenyl 21
100 (2S)-7,4'-dihydroxy-5'-aldehyde-8,3’-(3"-methylbut-2"-enyl)flavanone =~ Ri=R>=isoprenyl 25
101 sophoradochromene Ri=Ro=isoprenyl 14
102 tonkinochalcone Ri=Ro=isoprenyl 19
103 sophoratonin C R=isoprenyl 21
104 tonkinochromane A R=isoprenyl 6
105 Ll SRR ) 25 - R=isoprenyl 19
106 sophoratonin E R=isoprenyl 21
107 tonkinensisol R=isoprenyl 25
108 7,2- " dk-47 50 W AU AU e Ri=R>=OH 12

2 HIE{ER R

L T AREESE Y A RE IR G, H
ol TARER . SRR . S TS, MR
KEMAE R L AR R S 252, fHEEN
TETE AR R T), SRR 6,8- 7 M E-7,4'-
TR MR AR A R L R R
BAREC o 1 S AR R DL AR AL S B B
DI 117> 712 AN 7N N 11 == D W Y 1 K =5
RIS . A, 1 EAR ST TR B
iH, EEAYREREIER, LR EYEE R
BT ENEEA R EN.
2.1 BB {ER RALH

L S AR S R L AR A i R R =
G MR R TR RSEHEA —E
R e, @S SR A e T R
S M S TR A A 5 A 5 DA A A e 2
AR 28 RN 7% S5 07 T R AR UM A -
211 FEFMREAIRE T iR T R e R A
BRI E ERE T, WA — R VIR
W RIBUUSAEEER . W RIE R RN
AL AV T S R AU R A 1228, Hashemzaei
SEROMEARANSEIG TR E 9 AR ANNAE 10, 20,
40, 80+ 120 umol/L itz ZAFEH 24, 48, 72h Ja |
TR, 25 BIR BT W B IO B 2 A0 B A I E
s JF BB & R RE R, F0HIE bl 2 3
SR ANSLIR T, SRR/ ip MR R, ARER
T 96 /I8 BRMORE AR R D, /N RAETE R . SR

Annexin V-FITC/PI X 444 LA k& TUNEL 246 I 4 iy
PHTAE DL, 45 FRIAE 4 FhiR 40 R (S5 CT-
26 ZHd . WEE A0 IR PC-12 UM 705198 LNCaP
AT PC-3 4D v, Hif Bz 238 Ao 75 3 40 L 1 i 410 1
98 240 i P A G

Ly AR B T A O A R I R R & R
(cystein-asparate protease, Caspase), =40 IHT:
FHORIERURFEDUMIRAE R o 4R MV S S B0 5T & I A
% WA AL Caspase-3/8/9 LLJ DNA &=,
T B E4IHIE-2 (B-cell lymphoma 2, Bcl-2)
Ak DA 2 e B A AR S R e
W C(extracellular regulated protein kinases, ERK)
G5, MIMEF 2 KYEERER NCI-H929 4
I TS . Lu 5B R I = 55 1 ml S0
Caspase-3/9 LA} DNA 1258, 5li& Bel-2/Bcl-2 AH
XK X HH (Bcl-2 associated X protein, Bax) FiA7K
R AR, AR BT, TS E
MKN45 40 & AP T o [R] B IS 3R B AR K R 7
(epithelial growth factor receptor, EGFR) {5 5 i@,
RINANMI TR PRAC, Son =M S8R aed
EGFR-22 2535 A0 A (mitogen-activated protein
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A8 Ly AR T R (R B 28 TR PRI RS, [R] N B2 3
WHICRI, RIEBo EE A SRR b e =
T\ GURIRE | UG R SEES AT A (2 R A A T
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Foak, IS BIHNE] 2R H) B B4, FREEESIE A
RINTERRTEZ T IE A 2 BYZR AR 5 1 s R 45
Prd B RIEER . fERMFIR R B RN
PR A 1 B 8 /N BRARE RS o, SR T P A 3R AE U
WIHHEAT ig T4 2. SEEMAMLEL, TSfERA
(K] IL-4. IL-5 1 IL-9 “5ZHf0 P51 F 7K 12 35 A
IXECTR T (R E DL 2 B G e B R T S B0
PERAE) F R R R R W R T WRAE R A /DN R
H KA, R A IR 2 e, SRR R
FESUEATIA EAT R B4 e e PR

FREE JENRE A 2 PP 22 P AR AT MRS A 4 4%
BT IR IR HE BRI 22 RAMEREARE S5 1 E ZH L 2 —
PR JOREIE R RN —Fh B B,
JB 5T A L IS R 28 SNE AR BRI 5G . B 9T o
1 Rz 25 AT 4t s 22 655 5 0 TNF-a A IL-10 I ERIA,
BEAIG /N S A B ) s, Al 28 SOIE ) A A ), [
I3 ] A R G 22 05 5 00 /N IR P R B R ik — 4R
R, AR 2@ ] NF-«B 155 Nrf2/1
L F A A -1 (heme oxygenase-1, HO-1) &2 KA
FH, ERRZPERNEUER T, Wk
W HO-1 R HIFFRILET,

L GAR ML R B n] 4] E W4 g NF-
kB Hl MAPK HJ¥0E, M R+ —F B &
( nitric oxide synthase , NOS ) Fl1 3 & & B§ -2
(cyclooxygenase-2, COX-2) H153#k, I RIEPT %
(R 81, Chae <5010 FH i 22 0 o) 5 50 4 = 2
RRERL, Wi AR R SRR E ) 6,8-— I k-
7A4- BRI AR SN RAE AT BT, 45 R
SN A /I i 00 R R A S e S B
TNF-a. IL-1p Fl IL-6 FIFRIA. [RIFIE ] i )]
ERK1/2 Al NF-kB MBEF AT R . SRR
WA IR 2 B A JOE SN T R o
RN, e R AR MR TP B AC T 10 mmol/L,
&R RFRE 1. 5. 10 mmol/L F Al B/n P4
YER - &8 o 3R A FRAICNIE 2 W55 3 1) AMPK 5 7%
IKF, W8> NF-xB I8 E I30E, [RS8 n] #)
TNF-o #1 IL-6 [ FERIA

=% 7 S5 OV R A SR A B 1L AR T,
KA L1-Z 2R -2- =R E 2K E (1,1-diphenyl-2-
picrylhydrazyl radical, DPPH) 7 7€ Ll AR & 25 1
(1 H GRS, SR BN, AL S
JREWR LR, B B R AR ) b 2
AN S IR I, 1L AR B A E 6~30 mg/L i

XHEEE . BE A A DPPH H HEMIER
YEF 27 &AM RMEBY, Eren-Guzelgun S505215206 3R
B, A AN GBI AR B R G TeH IR, ]
JURIRH S K G e A RSB, 35
RGBT S K G ToE AR o i e EH
2.3 MERFESIER

L AR ERA SV BA —E WA, X
DB PRV 4 FH DR /N 9 4 B0 (i 26 R T > 00 [T B >
BV > B AT B > K AT i > B RS, Bi3%
LGOI TARIE T BB AT R — A B, IR
13 2N H AR SV 70 I BEAT R S 06 . A ARR
Ll GAR IR T B AL T ) 3 AN SRR AL S Y0 S R
W e ORI AEBRE . SIRATE . KEFrE e 6
IR AAMEER, FIRGEREI 2.477- = -
6,8- X0 (3- F1 k-2 2k ) B i T 5 kA X 41 B8 Y
TR B A R R

PN B X Ty RE ) A R 2 SR AT 2 T N Joi DA SN2 38
i e 2 T R A B DX S S A AR AT o AT
w B3 mEEE, ATAARREVEONLE, SECLIL
M5 B T o R R AT FEAR o-Jun N S £ 1
(c-Jun N-terminal kinase, JNK) #EERAL /KA1 K
Caspase-12. H & FE T H (glucose regulatory
protein, GRP78). GRP94. C/EBP [A]J5 25 4 (C/EBP-
homologous protein, CHOP) £ [ 131A, 1X Bl
P 25 R R A2 8 A 400 1) A 5T SR 9k A b A 1
B3 i BRI LT 51 R RO U LZH B 150531 P 3
JiiEF (respiratory syncytial virus, RSV) &Y £ 5]
B4 LI IR i, # AR EE E 70 Cheat shock
protein 70, HSP70) 7E/& G h A3 HE —EHITEH .
Witz 2R T 1 HSP70 (18 (AN Y RSV G5
A A IR AR AL TR, AT RSV FRIHETEY
it e 2R A0 S B T A SN KR IR T 2 T 7R A
NEAmEMES], JFHEAMBEIEN. ik
FORI S R rE T 2 PR EER IE BER R
1193 B SR AR AT Y Ak A R A 51,
24 ORIMERIPIER

i LA R 5P FH RIATL ) 3 S0 T R S
{7 NN 2 (1 WS W& 7 i) 47 = 2 R s N | )
FRME —H IR Z R (asymmetric dimethylarginine,
ADMA ) 7] 5 3 I8 40 i K AR R E N, R
ADMA 5 AN L% M B 4 B Chuman brain
microvascular endothelial cells, HBMECs) #7173 #5714 ,
PRI 2 250 HBMECs 45455 H ORI EF - 5 X HEZH.
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FHEL, # R K AT H = HBMECs 240 ik, FRARTLIR
it St K T B B T U R P R R IR, IR T
AT PR 242, A B A NOS ERIE, {Ridk
FEAN AL BRI, AR ADMA 5]
A A N JE R 1 Bel-2 25 3R A i Bax
HAMRIE K Caspase-3 HITEPER/C AT, Hit
R FIB 0] INK A1 p38 MAPK etk . Kbl
R E AT RE BT AT INK/p38 MAPK 15 5 i % 22 i
H 480 S 3 5] 2 Y HBMEC 20 B 451451561

G T R AN PR B I R A 1
A, ATSEEEFRCGAEA, $ e K R R R
PEV D RIERRAE . RIPIIE . FRRIME. X
RAEEIME RS2 2 FG, KRN C EA
M S5 R 1 &= RS, PR ED-1 M
I I 975 B R AR KT TR 70, Sk sk e A
PRS2 O BB [ W R, e — g e . &
R R B PSIGR R IER, R REZ
AL/ AR ELVE A0 RAW264.7 4Hiff, 448 i
H AL RAW264.7 410 2 h J5, FE5HE 2 PEILE
B 24 ho ZRER, RMEASEREETLIEH
TNF-a. IL-6. COX-2 LJ¢ NOS HHRIAME N, 4
ERWETLEE, RO HEARE, i
RAW264.7 4HHBIH T . RN 21895 2 5 10 miR-
21 FEAY, MRS miR-21 _FRAS R AT 30 5
Z PEEML 5 CHOP. Caspase-3 KL, FEFFAK
RAW264.7 0B T2 %, 187 8/ 2 miR-21 F
WS & R R AW FEER, Fi CHOP.
Caspase-3 [FJ3RiL . RIPLHE R RIERE RAW264.7
YA AT A BELE R N miR-21, [FINHEE A R
WIREE R, 320 RIS K PR B4R FH 8L,
25 HitEA
251 PuERWER  HEPEREIZE A 4 (glucose
transporters 4, GLUT4) & —fiifizEHz —,
GLUT4 83 A3 v e 081 2708 1R 1L G AREE R 2
BRI A B RSy, HEERR £ R
By al i i v 0% AMPK @, %S AMPK
R, {23t GLUT4 567 KA 2 BUOBE IR i
BRI . RIS I AT PR B T = vk DA
e RE IR, 383 e e b PR 5 | ) I AR
PRI IRR RS, BRI AR AR B 4545220, (L
MR AT {23t GLUT4 (540, 1 GARERIR EELE 10
umol/L LARE, GLUT4 Fyf 28 Hi 2 AH 1 5
WRERT 10 pmol/L i, GLUT4 5 73 3 A {455

15 2.7 fi5 FE A7 10,
252 BHEER LSRRI Z# R
BRI 5] /N RIRS RIS BRI HE 2 i o
A, GEK AR S B R) . VR AL AT A
IR R R R PP AEPILRAER, 1A E T
FETERIROR . 1L AR SRS HUIE T 2% i B 19 AR
W51 RS 2 o U 4E, B UIREEAR DG, {E
FAMLHI AT e 2 Ji i I 56 4 07 s L 3L 40 & 108
SERTRRVAELTE Y I NN TR S =g IO L e
253 FTENBRRYIEH &%7ERENEKR
B (0.01~50 pmol/L) R A {gik & P AR - 5
HEEC 403458, £ 48 h I e s mUR oA i & .
£ 2 ANANEREERE MBS T, SR RE RN
HEEC 4 AN RIIVE A o M RN 1X
108 mmol/L W}, £ 7R AEMLIKE (0.01~1
umol/L) "X} HEEC 40 B/ th (e s 58 1 1, MEVEK
#= %MK (estrogenreceptor, ER) o/ERB{H & ; 7
R (10~50 umol/L) N ll#] HEEC 41 4H,
ERo/ERP 18 FFf. M —EEMKEEH 1X 1076 mmol/L
B, AR E S E 5 RG] HEEC 41
%, [FKT ERo/ERP H FRF. BHEE R RATE
gt HEEC 4 e s 5 WA 2%, [
ISyt AT ] HEBC 200 386 58 1 F517 1 = Ay et
ik FE B B 0

L AR ER A S 2 B0 A L) L 2.
3 SESRE

W AR 4, FLEPE R BRAEDDBRAL
HHEI. 20, B AR MR ICRE R
5% B SLIGHE TS IARWIRN, 1 EAR B R 2 Ak
EYIRZEAE FARE R B, 1L SR A
BAEPMIE. iR RyiEN. Pi LPURiEE2 M
ZIPRPER, LR B R E R A R T ek
WIYEYT, TEWGIR S T A 3 — P K R A
R ILAE LB A AR N, ARG, R
Hil 7B RN AR S . S E RS YIR AE R
AT REZ BT AR AR E T, [RI B 2R A &4
2 TE AN I sema, K235 B AERNLSE
itk —B 9T . O 08 1L EARTEEH S R 4 T g
TER— SR R RN, (L GARBATEAR SN LA —
SHAEFIE, A A SREe HR] R E T KA PR ZE TE A
SRR, EIAE LR G, Bk, AKX
L1 AR T A Ay A AL 75 2 — 2D B, DA
P R A RN
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Fig.2 Pharmacological effects and mechanisms of flavones from Sophorae Tonkinensis Radix et Rhizoma

T IR SIS ARR R E R, KR
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