= D SR B R T A B O s PR 5

2 BV AR BAUVLIEYEAAZARTAHALAFTHE LS R E/0F 4 55305 & Bl
HRAEEFELSLRE,HE 3300042 IR ELAREEMUERTE, @S 330004)

hESES R285.5 XEARERE A XEHRE  1001-0408(2019)19-2645-05
DOI  10.6039/j.issn.1001-0408.2019.19.11

B E B R ZRELERY R L REAREERIRLG AT BAER , A LR g E 3 ey if sk RELAE . F k. R A
MTT Al R B 5 R JE 6 Z Bk I 32 B4R M B G i Bk | B L Bg | B T B Aw K B 25 B3R 34 AT I8 2 AR HepG2 A 8 4 6,
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Study on Anti-tumor Effect of Ethanol Extract of Smilax trinervula and Its Different Polar Extract Parts

LU Yu"’, YU Yingcai’, LIANG Yonghong'(1.Key Laboratory of Modern Preparation of TCM, Ministry of
Education/State Key Laboratory of Efficient Energy-saving and Consumption-reducing Pharmaceutical
Equipment, Jiangxi University of TCM, Nanchang 330004, China; 2.Biochemistry Laboratory of Jiangxi
University of TCM, Nanchang 330004, China)

ABSTRACT OBJECTIVE: To study the anti-tumor effect of ethanol extract of Smilax trinervula and its different polar extract
parts, and to provide reference for the screening of anti-tumor active parts. METHODS: MTT method was used to detect the
inhibitory rates of different concentrations of ethanol extract of S. #rinervula, its petroleum ether, ethyl acetate, n-butanol and water
layer extract parts to the proliferation of human hepatocellular carcinoma cell line HepGZ2, human lung cancer cell line A549,
human breast cancer cell line MCF-7 and MDA-MB-231, human cervical cancer cell line HeLa and human ovarian cancer cell line
HO-8910. Semi-inhibitory concentration (ICs) was calculated. A total of 80 KM mice were subcutaneously inoculated with S180
cell suspension in right forelimb axilla to induce tumor-bearing mice model. The mice were randomly divided into 8 groups: e.g.
model group (normal saline, twice a day, i.g.), cyclophosphamide (positive drug) group (0.025 g/kg, once a day, ip.), S.
trinervula ethanol extract high-dose, medium-dose and low-dose groups, ethyl acetate part of ethanol extract high-dose,
medium-dose and low-dose groups (0.1, 0.05, 0.025 g/kg by extract, twice a day, i.g.), with 10 rats in each group. The mice in
each group were given medicine for consecutive 14 days. The inhibition rate, spleen index and thymus index of mice in each group
were measured after fasting for 12 hours after the last administration. RESULTS: In vitro experiments showed that S. trinervula and
different polar extracts inhibited the proliferation of 6 kinds of tumor cells in significant dose-effect manner, especially ethyl acetate
part of ethanol extract. ICs of it to tumor cells was 40-210 pg/mL, that of it to MCF-7, MDA-MB-231 and HeLa cells were
70.56, 83.58, 44.67 pg/mL, respectively. In vivo experiments
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showed that the tumor mass of mice were decreased
significantly in each administrations (P<<0.05 or P<<0.01) ,
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mice was decreased significantly in cyclophosphamide group, S. trinervula ethanol extract high-dose group, ethyl acetate part of

ethanol extract high-dose and medium dose groups, compared with model group (P<<0.01) ; thymus index of mice in

cyclophosphamide group was increased significantly, compared with model group and other administration groups (P<<0.01).
CONCLUSIONS: The ethyl acetate part of ethanol extract of S. trinervula has the best anti-tumor effect and less

immunosuppressive effect.
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7 AT HA B osEE T Y, A BRI R
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1.1 {38

MK- 1T B i A7 A 3111 78 — 4 b il b5 3548 (£
Thermo Scientific 23 & ) ; TS100-F 48] & i {45 ( H A
Nikon /A ] ) ; RE-5205 T i i 7 ke # (1 37 562 A= AR AR
#8) ) ; DZF-6030B # B 25 T (L1 —E Rl # A
FRZNF] ) s HHS-11-2 FY i $AE R /K 4 (R sl A
FRAF]) s TDZ4A-WS B & 22O HL (VDI 0
MU A R W) s SW-CJ-2F Rk v TAE & (T3 26 %%
SERFARGIRAF] ) ;BS124S HlT7 43 2 — K[ B 2 R
BR2E AbaD) fA A F.

1.2 Zm5iiH

SWkFEBLZ R T 2016 429 Ay R VLA HE
B L B A, VLV B 2 K i BB S e N H
A BHEY) = K IE L (S. trinervula Miq.) B 25 ; DMEM
o B RS FR 5L (S H Hyclone /& H , #ib5 : AAJ207791) ; /i
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A M3 CHT VAL R AE BB Iy A BR A vl 5 .
20170124) ; MTT (41t 5 : 303HC510) i 56 FH I 4A H5 AR
(L5 :320B022, 4l Ji . =98.5% ) Ji4E (1 1iF-EDTA 151k
W (fit5: 20170623) . F 5E % R IR AW (100x) (4t .
20170625) ., — H 3L 7 (DMSO, it 5 : 20180608 ) 14 it
St e /NI RS W a3 AN LT 3 QR4 IE T
AR A BRA AL S 11729054, 465 :97% )
LM AT L O OB OFE T BRI A 254 A
AR A RS WL 25k oAt
1.3 zh¥

fad5E SPF L KM /MR, & IRl (20 £2) g,90 H,
FH VLG b B 24 R 2= s ) s i b Atk S0 sl A e v
AJIES: SCXK (#5)2018-0003, /NG AJG , SPF bRt
T F% SR ASE 6 0 0] 7 DAL B RS AAROK , I IER /I
FUR B IR AR . 1 55 RS2 00 1 (8] i B E A & L K
Bl R AT LI s P AR B
1.4 4HBEKK

98 40 B Bk HepG2 . Al 40 ik A549 . A FLAR
I 20 JiL bk MCF-7 F1 MDA-MB-231. A B %5 9 21 Jifd bk
HeLa . A B 5598 40 il bk HO-8910 LA K /)N KL A 94 41 Jifd ik
S180 A5 - [ Bl g it 20 B 2B 0 AF 9 BT A %
2 FHik
2.1 ZRkIREEFREY R H SR IEABAIZE R A #l &

FREUTJ8 0 = WKL AN 25 14 kg, VIR, 70% £ B
TNFR AR 3 Yk, R 1 h, i B )5 A IR R, R e 4
ZTOREA 15 3 = KR SR HUY) SR T40 g (153,
5.286% )., HUEIRHE 675 gl 2 Tl s 28K, Ak
FAATTE | 2R TR IE T B AR, DR 4 J5 40 5l
P31 = k35 SRR £ AL TR < A T kv 4%
G 5.5 g (151 0.043% ) | 2R £ TR AL 26 BUGH A7
65.9 g(1455:0.516% ) . 1E T FE A HOGRA7 123 g (155
0.963% ) ; HAHGA T /KIS R 45 , 15 31— ke BE R
WIAK)ZT07 372.2 g(135:2.915% ) .
2.2 FFNEERBARHN &

MR a6 25 5, 20 PR B = k12 SR 3R iR B
200 mg i HH) A T ok 2 BGHR (5 RN ) £ R L TRR 2 L
TR B % 50 mg BEFEY)IE T B AL GR A 2 100 mg
FK 2B 8 200 mg, BT 1 mL AR, A
DMSO i ff - E 2 2 1 mL, 15 2 [a] Ji 2 v B (35 DL

TEHEE 2019FEF0FF 1088



BT P BRE : = DKL BERESE Y 200 mg/mL R Y)
A1 0 Pk A OB AV AN B A 2, R 2 TR 2K GRS A3 15 Ry 50
mg/mL FEREYIIE T B2 G R 100 mg/mL FEFEA 7K
JZEAL A 200 mg/mL. B F AR, T 0.22 pm il fL i
JERS LIRSS BT 4 CUKAR TP ORAE & I R, BOE
IR SRR (S 1% S5 H XA WM 10%
A ML Y B DMEM 35 35 56 ) F R 38 i o o s Mk B
2.3 fHREiESR

M —80 CUKFE B & 21 bk B R AF S E T
37 CAKBH K2 1 min, 5825, ¥ A& 5 mL
SEABEFRFEAY B R, LA 1 000 t/min 8.0 3 min, 3 |
T, A 6 mL 58 2355758 BT 37 C L& 5% COHEF*
FEThEE SR, 05 24 h EARIE SR Z J5 5 2~3 d X4
MLEAT—RABAX, AR AR 2 DL b n) i
2.4 MTTER = RkIR 2R K& H AR E R 1 ZEEED
(LR ST IR & 1

IO A I A0 A, ol TR A0 5 T 98 2 15 9%
FE VR VR B T A LB BE A 5% 10" mL ', #5¢45£L 100 uL
P4 2 A TR A 2 96 FL AR AR L — &L i A 100
uL BERRER S h (PBS) , AR 1E 3400 o 440 il &+
37 C & 5% CO N FeA P35 24 h)m , Wl s,
AR5 25053 . AR ORI 45 R, — Ik B gt
W B LA [RI A P A BRGER A, 43 ) 15 2 5 1> 4 24 ot dt ok
(B ) « = kPR SRR Y MR IE T FEAR L
BRI A1 000,500,400, 300,200 pg/mL, FEHE Y41
ik 2 BUHR 57 24 200,150,100, 75 .50 pg/mL, B34 2,14
AL R 200,100, 75,50, 37.5 pg/mL, B4k
JZEBAE A 2 000,1 500, 1 000,500,250 pg/mL, 454>
WREE Y BE 5 A AL, BT 25153736 100 pL. FF 5
T T B2 VR X6f BE (3] FH 58 4 35 77 SR IR il
BT R R 16.4.1.,0.25.,0.062 5 ug/mL IV , B4~
Jo iR B 1 5 AN S AL, LA 2B #5100 pL) AN
25 AR IR (BEFLINA 100 L 58 b5 57 5, Bl fL4n i A
By NERIEETR) . RS AREERT TR 48 h, BRI,
BN MTT %  (5 mg/mL) 10 pL (% JG il 37 15 7
110 pL, K220 75 4 h J5 2R3 7R I W B B3, A
DMSO & 100 pL, 7% 10 min, i 25 5 5007 (A
T FEREE) , SR (e PRSI T 490 nm P AR 2 4L
R (A ME, C R, 3 08 LR 2 25 4 g s s i)
YA IR (% ) = (1 — A g/ A spvarmn ) X 100% o
Ff FH SPSS 22.0 F A 5 — kb SR ) B LA
PEAEEGHAXT Frfa 240 B %) > B il e B (1) o
2.5 ZHkIEEEERYIRE 2B ZEEEBAIXT S180 L4y
INRBOR SR A T

WA AL TR IR S180 4il ity , I HEA T4 K 3% 20t
B K. A PR KRR AN R 2x10" mL ', £
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HUNRIE I FESS 0.5 mL Ak . W9 7 dJs , MBS K
/N R R R AnBRobR , 08 W R /K AR HE R . SUHE A
AbHE/INER, TG B B A U 7K, A B ER K R 3 /N U 7K
HS180 AU i 5 Bl 2x 10" mL ™', 5B 80 HU/NRL, T4
FUNEURT #5681 0.2 mL 7K 20 i A2 i 52 1l S180 S 44
/N, 24 h5 , AR TR BELE 80 H/INRBEAL S
SR TIZE (A= BEER K, 20 mL/kg) ERBEE R (B2 )
4H(0.025 g/kg) , =Wk B EEER Y= L AKGRI 2 (0.1
0.05.0.025 g/kg, LLRE 1) FIEEEEY) LR L B2 BEHR AL
R 2H (0.1,0.05,0.025 g/kg, IR E ) , BR4H
10 Ho BRIOBEIE G ZH /N BV R ME T 59 25 24 1 IR Ak,
AL/ RUE ' 2 YO I 2453/ H FRER K, 45 41/)N
BRI SL45 25 14 d (S50 SOk, MR I 2= TR
PRI 2 AT R, — DRER SR ) M R TR AE L
T = P AR N BRI 45 2 5 0 A 2 T A H
Y5245 25.12.5.6.25 g, SIEFL KK H - 10~15 g fF
B s B IE R /)N B2 24 AR I DR T 4 5
133, g 2 AN A IR . RIRG 25, T LA
B A/INREEE AT 12 h, ZJF A0 B0/ R, B Hom 41 41
I BB M B 2 2, R 6, 3 TSR0 S R 2 (9 g
BR)FEH, T AR < SRR (% ) = (R TR 21 98 okt
it — SR 2 R O A ) B TR 29 T < 100 % 5 IR (R g
PR HEEL( %6 ) =k (ML M i) o et /1A B 1< 100 %
2.6 ZitEFHE

K SPSS 22.0 e it #3478 o3 dr o Ecis
x s Ko, Z L] HECR K 2 5 22 34, 26 18] PR 7
HASR ] eh T . P<<0.05 FnZE A G245 X,
3 ZR
3.1 Z=RkIREEFRY R E AR ZEEER AL YT 6 Fh
85 40 R O A SN S0 6 4 FR U RE 45 R

KRB B AR AR IR A3 XoF 6 R 20
IR i P 35 S B S SO AR o e DL = ks
FLFEHEWY) TR T A G XoF b8 200 J6 174 15 5 90 il 4
PR3, 4% B8 210 0 49 1Cs0 7 40~210 pg/mL 22 Jii] , 1
X} MCF-7 4 it i) 1C5 4 70.56 pg/mL, ¥ MDA-MB-231
2 i1 Y 1Cs0 A 83.58 pg/mL, %t HeLa 4 Jifd i) 1Cs 4 44.67
pg/mL, BXEER = KR B 0BT IR A U o v REAE TR AR
FEEEY) £ TR £ TR ARG o H 518 58 (B e 244 It
FHAH T , = DK BLRE ) e LA AR A€ BGER 457 X 6 A
T AL TICs0 038 R o — kB BERESE ) S HOA [ 1k 2
SEUHTSASE X P Tz 24t P 488 2400 ) 253000 5 45 R L3R 1, 1C50 0]
ELERIFE 2,
32 Z=BkEREERYKRE 2B ZERFEERAIT S180 7
ENRMEERNES R
3.2.1  ZPkIEFLIRESRY) S H LR LR A BUER 67 % S180
i de /N BUMRE AR K s = kR SRR P S S L
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®1 ZhkEZERY R ER BRI ZEREM X iR
R IBTE D I M ELE R (%)

Tab 1 Inhibition rates of ethanol extract of S. trinervu-

la and different polar extract part on tumor

cells( %)

Fhi TR, pg/ml HepG2  AS49  MCF7 MDA-MB231  Hela HO-8910
=Bk 1000 8368 6230 8479 83.67 756 T3S
500 057 2810 8024 66.73 463 489

400 370 1874 6252 5646 3897 29.90

300 1281 1646 3732 a1 I3 24

200 390 899 285 2846 1887 -12.43

0 0 0 0 0 0 0

AR A 200 740 4516 8749 75.18 8786 68.18
TRz 150 5290 3123 66.66 63.79 099 4812
100 347 85 3937 40.10 265 3108

75 1996 1828 2585 3338 1655 2526

50 1565 1024 1866 2465 978 1345

0 0 0 0 0 0 0

RS 200 7555 6952 8135 76.26 85.05  49.11
I 100 4046 1107 80.89 74.02 66.10 1411
75 818 563 6476 7121 5970 12,01

50 1938 291 317 64.03 5336 354

315 548 567 556 54.00 483 070

0 0 0 0 0 0 0

FEARAIE T A 1000 7445 8059 7943 84.00 8865 7617
T 500 5221 400 5641 741 84T 6595
400 4600 2814 3600 6521 200 9

300 4058 2646 2244 53.02 982 4027

200 3176 1508 1135 4“4 584 3744

0 0 0 0 0 0 0

Ak (i 2000 71715600 65.76 8028 0 7307
1500 611 358 5416 7322 6408 5510

1000 8751932 430 5139 093 832

500 2406 986 2832 1359 N4 187

250 1700 634 690 317 16021050

0 0 0 0 0 0 0

Il 16 8401 7849 8035 8422 9048 8494
4 .00 7124 6208 1174 9193 8357

1 6216 2208 3907 443 4554 4665

025 171 1318 1085 17.12 476 09

0.0625 1539 707 217 175 2523 1061

F2 ZBRIREERY R E AR ZEE AR AL XT i 4
BBy ICs i E 45 R (pg/mL)

Tab 2 1C; of ethanol extract of S. trinervula and its

different polar extract part on tumor cells

(ng/mL)
Fil HepG2 A549 MCE7  DA-MB231  Hela  HO-8910
“lkssRE 53575 196941 374143 48544 515379 606368

EATIEEERGEG 135292 240045 108226 10228 12326 144259
BB BATER 116,821 163.148 70.562 83.577 4673 202100
FEVRIIIE T BEACHHL 426,678 548789 502.068 U5193 632021 354961
e i 977285 >1000  >1000 >10000 >1000  >1000

iy 0.692 2479 2350 1.476 0456 1.021

TR 2 IS ZEBGRAV KT S180 fap g /) Bl e 2k K HLAT &
ANHIRCR , HHA —E M E-80oe R . 5EAI s,
B IUL/N R R R YR R RE B RRAR , H 22 R I 48
P18 X (P<<0.05 8% P<<0.01) ; 5 B4 g, —
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ik B B IR i ) 5k 2 R = ik BERE AR Y £ R LR ZE

IR AL v v ) /0 TR B A B D ] R (P<

0.01) , JRF A TE85% L) | o 2% L/ B IR Joi ik K 41

TR E LRI 3,

®3 BENMRHBRERNEZNESLER (xts,n=
10)

Tab 3 Tumor mass and inhibitory rate of mice in

each group(x*s,n=10)

415 i, g/ke BfE g %, %
{AA 2294088

bt | 0.025 0874033 6222
e Sty el 0. 033£0.19° 85.67
ezl 005 099+055° 56.98
Y ¢ie e 0.025 1.19£030° 4798
B CIRC A O F A 01 0334029 85.85
B CIRC ARG 0.05 033£0.18° 85.48
TR LR AT AT 24 0.025 168+0.71° 26.96

T SRR H R, * P<<0.05, * * P<<0.01; 5 R BE Rk 41 A
"P<<0.01

Note: vs. model group, * P<<0.05, *
mide group,“P<<0.01

3.2.2 = RkILFLEESEY) K LR LTRAEBGHALNS S180
g /N BRUBE AR R O o A R A A, R BRI
A KR SRS i R RN KR SR SR ) LR &
P A IBCGRANE ey Fh ) ek 2/ B L AR08 I 25 AR (P <
0.01) , H.FF i P9 11 2 /) e i Jig 4% K5 2 35 B A1 (P<
0.01), M HAR G254 FiktEbr 22 RIS 2 X (P>
0.05) ; 5 IBEMENG A U, — Ikak SEpe s b A7) i
FIBEAR M) LR L TR 2 IO AL AR 0] ek 21 /) BB B8 50
T (P<0.058 P<<0.01) , = Ik 3245 44 25 241 /N LAY
i A K4 B2 THE (P<<0.01) o DA _E45R4RIR, =ik
BB WRIGE I FAT BN S e A o 25 4/ B
FALAE R e iR R 4 R I 4

F4 BENRBIBEHFBBRIEENESLER (x5, n=

10)
Tab 4 Spleen index and thymus index of mice in each

*P<<0.01; vs. cyclophospha-

group(xts,n=10)

413 Al g/kg TR AL % MO, %
{4 072013 023£0.10

b8 0.025 031+0.10°" 0.05£0.04"
BUcEE il 0.1 0314008 025007
B sl el 0.05 049+020° 020£0.06”
ISR R4 0025 0.54£0.18" 027£0.127
B IR RO  A  A 0.1 034£0.12° 027£0.07°
BRI LR AT R JE 0.5 0.34+0.08" 026+0.09°
T M BTG TR R 0.025 062+0.16* 023+0.03*

T I UL, P<<0.01; L ERMBEENE L LL AL, "P<<0.05,"P<
0.01

Note: vs. model group, **P<<0.01; vs. cyclophosphamide group,

P<<0.05,%P<<0.01
4 itig
AW R MTT %, 58T = k3 3L EE 3 ) S L
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AR A ZE GRS X A9 At Ak HepG2 . A il g 20 i i
A549 A FL g9 40 il Ak MCF-7 . MDA-MB-231, A g %
RN AR HeLa F1A B HLJ8 41 A% HO-8910 76 Py 331
6 i e 2 R AR P 38 B B R VE R, D T T ke
P S AR B IR v T . 5 SRR IR, KR B R Y
TR TR AE G 1) 240 P 338 B 41 o) el R i, S BB &
M -ROR 7R, I H = WK SRR ) £ R TR 25 BGHR Aor
X N LR 98 40 i MCF-7 (ICs 4 70.56 pg/mL) . MDA-
MB-231 (83.58 wg/mL) FI A B 30 4 41 fifl HeLa (44.67
pg/mL) ARG 5 3 B H BT 8O , iR — ik
iz ST IR 0 1 oy T RE AR AE KR B L R L TR AR
B . 25 B AR S RN, — Wk 5 13RI
b Je AR A BT B R P A — B, (B = kSR
TR TR BGHSASE Xt I8 40 B 7 390 T 3 S i T 4 B R}
HAtJE AP LR TR ZE BT AL (1G5 K Z7E 100~300
pg/mL 2 [a]) U I Ja 40 i i AR R S 25
ELA AN A, T B0 R 20 i DNA & il 72, I 45
LA RRASE b S AT BRI TR R . EADE
GO, VKR B A B AN [ 2 BGHR AS7 X6F 6 Fof
Je A R 1C s B AU 150, 3 55 AR v 9T R o DR L
WA —E KRR, =Wk S R M b g 280 B i ) g
AR A B AR Al

HRA A S P A R0 25 5, A 5 i — 2D S B — ik
BERESREY) B . LR LR A TGO HEA T BT e S 36
WL X S180 fap e /1N BRI AL K I IR . S5 2R 3%
B, 76 0.2 g/kg H 45 2570 1y — kg sE s ) 2
izt £ TR L 2GR, LR 0.1 g/kg H 45255 T Y
BESZY) IR TR 2 GRS X S180 a6 /) Bl i g A=
B I AR B 50, 993 223978 85% LA |, ¥ F
0.025 g/kg H 7l & N IRBEMERE . 75 4, IS L .
AT ISR BUMRAVE R e R Bz R (R R R
AR B IAE R . WA B e 2 I
VA UL 40 386 B 1) K 2 — AR X O ) B g 40 i i
o TEABIGE AT 045 24 J5 PRI IE R4 /)N B AL A
B B H S S R T R B R A
K = DK FEFIBEAR Y £ R T8 A BGHRARR) B 4 /N LA
IR 2 /N U e S0 25 T i, — kR B )
H 2R TR 2 BGHR A 45 791 5o 4 A PR B IR e 21 /)N BRUA) g
JRFE B B2 T, XN Pk EE SRR K 2R 2
ik A% BGHAS 5 PR B I AR B , X6 /0N B A Gz 41 o 1 PR A
/I, BRI FTAEXT 8K

L5 TR, Bk SRR YY) O R LR AU A
R AHT I ORIk S BT IR 1 1 8 ] RE SR
R AEBGRAL . AWFFCE TR N SN IR 5T 45 5
T T = kFE SO iR BAA M SIVERT, S0Pk 1

HEZED; 2019455 30 5 19

PR IE PEARAL , (HOC T H A AR Lo A FH AL

T EE I B

S 3k

(11 BRI PNATR, KRR A, <. 2014 45 v [ 53l DB e
SRR FIBET= 43 BT[], o B A 5% , 2018,27(1) : 1-14.

[2] XIS, s HUMIRRY 7 250 il 55 BN 5Tk
SR #7254 %,2015,16(24) : 1916—1920.

[3] LING C,YUE X,LING C. Three advantages of using tra-
ditional Chinese medicine to prevent and treat tumor[J]. J
Integr Med,2014,12(4):331-335.

[4] TERSE B, RO, 5. FEHHE: 5 155 ML
AR R, 1978:196.

[6] HERAMEG 2 P EAREAE . —3[S]. 20154
RELAE ST H 2 25 R A, 2015 308.

[6] HULL,CHEN DS,WANG YY,et al. Smilax China L.
rhizome extract inhibits nuclear factor-x B and induces
apoptosis in ovarian cancer cells[J]. Chin J Integr Med,
2015,21(12):907-915.

[7] EXUE, 2200, ERE , & 5 LR ORI THP-1
U5V A7 A 240 A AH [ f2 75 FH A SREBP-1 3R 152 [J]. F
F gy 5 4 %,2014,20(3) : 137-140.

[8] KHAN I,NISAR M,EBAD F,et al. Anti-inflammatory
activities of sieboldogenin from Smilax China Linn.: ex-
perimental and computational studies[J]. J Ethnopharma-
col,2009,121(1):175-177.

(91 XU, AARAR 205, 3 = ks sk 2 i e 0],
P25 4 %,2016,41(3) : 446-450.

[10] ARVLEN, RARAE RI5, 5 = Wk B p RN Z 2 oy
WX % 2544,2016,39(4) : 782—785.

[11] SEREHY BRG] =R B EBAE T4 %,2016,4
(2):66-67.

[12] 220 B, 2208, 3 KA KB BH 25 AR A
X9 /0N BB L IR A TR (D). F B 25 45, 2015, 26
(31):4339-4341.

[13]  BRAF. ¥ 25 25 AR 5 7 ok MDA AR DA A,
2006:33—34.

[14] SR, R RBET , F 3E L LR CBRERALN oo fif
Ja8 /N BRI A B LRI B 5 [0]. o B 24 5, 2016, 27
(31):4370-4372.

[15] BIFH KRB, WL, 4 94 3208 11 X B 9 BGC-823 4 fitl
Bel-2  Bax i 1o [ 3B 5 W (1) L I F 5T [J].F B B 25
$61,2018,16(18):1-2.

[16] THEF5, SANES , B , 5 J& SO RIS OB AL Bl S 20
JL B HE S IR [T, o 12 25 0%, 2015, 18(3) : 373-375.

(ks H 391:2019-05-18 & [A1 H 1 2019-08-01)
(bR 5

China Pharmacy 2019 Vol. 30 No. 19 - 2649 -



