a6 B BT B R AP K FZ W] RB 20O Vol. 46 No. 7

2018 4 7 A Journal of Northwest A&.F University(Nat. Sci. Ed.) Jul. 2018
[0 2% M RCRF E] - 2018-03-09 1709 DOI:10. 13207/j. enki. jnwafu. 2018. 07. 001

R 2% H B ok < http: //kns. enki. net/kems/detail/61. 1390. S. 20180309. 1708. 002. html

HSWA PN FL R ERMAEIGE AT R
AW EE TR I

== 1,2 X1 S 1 g = | Y 1 N, 2]
FAGEY M F',0 B AR HNEL, HEE
(1 FRR: WO RERP SHHATWESLRE . THE )1 750021 ;

2 VEAL AR AR K2 sh¥p BE2FBe . BE VY A%k 712100)

[ ZF] [EHMY HWIEE SO ARSNE IR i 4= 2L b K40 i (BMECs) 3878 L P8 = R P b ie sz m . 5
%Y RIS 0CA 41).25(B 41) .50(C 41) . 75(D 40 Fl 100 pg/mL(E 41) ¥ 20 0 55 32 5 8 52 05 R LR b e 4. ol
Jo PR A e R (MTT) 4l BMECs 3 4 SR T 30 2C 4 B A ( AnnexinV/PT X3 35D K ) 37 2 5 %F BMECs 4 1=
PR 5 ) o I A6 I 1 25 8 % BMECs $t 0 fk i 18 1 B 9 — B (MDA) 5 3 (19 5% 10, & i} real-time PCR %} BMECs rf1
Caspase-3,p53.STAT1 FI SOCS3 He[H M A XS KX #FATR I . L& R JUZ 5 d 0 AR BT ALV 2 (25 F 50 pg/ml) &
Z g BMECs 3458 B A AR #E4E T 5 0 4 Wk B2 (75 1 100 pg/mL) 15 S50 4 it 38 58 5 A 0 i 4 T s B~E 41 BMECs
M TR IR B W T A 41(P<<0.01);B~E 4] BMECs #4557 W NO F17L 8 I A i (LDHD KB 8 % 7 A
#H. B~E % BMECs it S AM (CADEES L A HG, K CHARPES T A HP<0.01);;B~E ARSI
Jik it AL W (GSH-Px) IR MR B 8 T A 41 (P<<0.01), E 4 1y 88 & AL 9 B AL B (SOD) K Eifk B E & T A 4
(P<<0.01), %41 MDA &R LB ZEMHES, 5 A4MEL.ESW L T B~E 41 BMECs 1 Caspase-3. p53.STATI
M SOCS3 JEH A AT ik . [E5IB Y AR & ¥ B 7 2 00 e A8 4 2 BMECs 3 4 . 25 B 8 ¥ B2 7 2 9 ) 2 00 11
BMECs 1451 ; A [F] 5 2 ik B2 37 2 44 7 42 & BMECs Bt b 88 1, Horb 50 pg/ml 35 25 $2 & BMECs $it & L fig
YRR W] W

[XBA] SS006:T4 IR 400 40 M 5 5 40 08 T s b A kg

[(FESES] S823.9'1 [x#trEmm] A [xEHS] 1671-9387(2018)07-0001-06

Effect of matrine on proliferation,apoptosis and antioxidant ability of
bovine mammary epithelial cells

LU Jinxia"?, HE Fang' ,FENG Feng',GUAN Cuiping',
LIU Junhong' ,ZHOU Xuezhang'

(1 Key Lab of Ministry of Education for Protection and Utilization of Special Biological Resources in Western China »
Ningxia University ,Yinchuan s Ningxia 750021 ,China;2 College of Veterinary Medicine ,
Northwest A&F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective)] This experiment was conducted to study the effect of matrine on proliferation,

apoptosis and antioxidant ability of bovine mammary epithelial cells cultured in vitro. [Method) Groups A,

B,C,D and E were set up and treated with matrine at concentrations of 0,25,50,75 and 100 pg/mL, re-

spectively. The activity of BMECs was detected by MTT assay. The effect of matrine on apoptosis of

BMECs was detected by flow cytometry (Annexin V/PI double staining). The effect on antioxidase activity
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and malondialdehyde (MDA) content were also detected. The relative expressions of Caspase-3, p53,
STATI1 and SOCS3 in BMECs were detected by real-time PCR. [Result] Low concentrations of matrine
(25 and 50 pg/mL) promoted cell proliferation after 5 days, while high concentrations (75 and 100 pg/mL)
inhibited cell proliferation. The apoptosis rates of groups B—E were significantly higher than that of group
A (P<C0.01). The levels of NO and LDH of groups B—E were significantly higher than those of group A
(P<C0.01). The CAT activities of groups B—E were higher than that of group A and there was significant
difference between group C and group A (P<C0. 01). GSH-Px activities of groups B—E were significantly
higher than that of group A (P<C0. 01). The SOD level of group E was significantly higher than that of
group A (P<C0.01). There was no significant difference in MDA content. Compared with group A,matrine
increased the relative expressions of Caspase-3, p53,STAT1,and SOCS3 in experimental groups. [Conclu-
sion) Low matrine concentrations promoted the proliferation of bovine mammary epithelial cells, while high
concentrations inhibited cell proliferation and increased the antioxidant abilities of BMECs. Group C with
marine concentration of 50 pg/mL was the most effective.

Key words: matrine; bovine mammary epithelial cells;proliferation;apoptosis;antioxidant ability

WA= 2 5 R FRW A= FLBR & (Bovine mastitis) ,
WA FUIR S W B AL S R W AR R — R
RAE LA, & — P I J% 10 FL IR 55 A A0 35 L R
e FLIR AAE L FL 5 UG R s AR DL 2R R
T E W ELI AT g AR 5 0 A BT S
TR R WIS, TEFLIR R B AR R
a2 R E 48 g (Bovine mammary epithelial
cells, BMECs) B A5 0 Jx 4 F » 2L RE % K it U531 g it
PR i At B A 1 A OSSR Y e g A L
M7 2 P S 2 B A T RESY o B AT i 28 A iR
FIRY A BB 2 s R ] 08 3L o o S B ™A B K i
RIGTT 5L R W R PUAE R T2 Wik B o 8
W RS R 2R IT ARG R.E H
fit A N A BT R .

T2 8 (Matrine) & & B ¥ 17 2 (Sophora
flaescens Ait.) B E BG4 WA T HEF
(S. alopecuroides 1..), ] E MR (S. subprostrata
Chun et T. Chen) H1, 3 248 H A 2 Fh A= B2 15 14
HA W RYUA Pl o0 R FESFERY . A
FER I ST RE 2 3 R AN M T R I i
B BT IR IV 28 ¢ i 2 1 R 23 R 0 B 1 Y e 4R
SR T A S AN A dE A VR Y . dE RGE .
FE RS PSR S PR AL R B T
HEE WO I R B L P R IT R THAER FER
B4R R AR ON . B ST SR R A
7 1) BMECs 558, 08 1= Kt 48 46 5. J) 52 mi 1) F
GEARDLARIE . Ay i s A6 68 AT R o Sy A
S ) e FEAE S A 3L B 4% B T v i L 4 AR 1Y
PSR

IR ik

L1 # &
1.1.1 #m B BMECs A 525 % i o 41 21 B 85
Fr 1803 B U E T A

L2 &X#AEME (DA, &30 B
99.22%) . — H 3L M (DMSO), 1§ [ Solarbio 4
s i AR LT W A Gibeo 24 H] s WAL, DMEM/F12
iR sk, 3 HyClone 23\ ; S AL B9 AL L5 2
P VAR L A 8 Sigma 24 A s RNA $2 B )
& A RRAEABHHARA A —HAAE(NO) L
g FLER I A M (LDHD It & . A b H K 1k
Py (GSH-Px0 1A & 3 A AL 20 i (CAT) i &
P (MDA IR & i A A6 ) B AR T (SOD) il X
& AnnexinV/PT X4 40 Mg 78 72328 5] &L U 2
R R (MTT) 2 4 A 4 78 K 4 A 25 P A6 i a0 &
B0 r st EL AR A Y R A R A D

(XA . SW-CJ-1F 35 i TAE & (i 4 141 95
MERERFEAREF R A, HFI0CO, 18 7 55 # 44
LTy R 2= AR A BR A |]D » AE2000 8] 5 A 22
%8s (Motic 247D , TDL-40B B0 HL (¥ 20 5 F)
A 2 7D . CyFlow Cube it 5 40 g 4% (48 [
Partec 22 #)) , 680 fiff bR AY Al 1Q5 % & i &# PCR X
(&£ E BIO-RAD 2y #]) , Nanodrop2000 # ik £ 47 ¢
Y63t (3£ E Thermo Fisher Scientific A #]) o
1.2 #SW BMECs #EA &M

2 1.0X10" fL "By fE 4 BMECs #5505 96 L
M4 AB.C.D M E S 4,44 3 MEE .9
T 0,25,50,75 f1 100 png/ml 7 2 66 1) 15 757 3 47



&7

PR AF W S U A FUIR b R MO A U T R A AL RE T S 3

RF T FRME 3.4.0 R.AEEERR . AT
A 50 pL 1XMTT,37 ‘CHEF 4 h J5 35 34k dm
A DMSO 150 pL/ AL~ HRE R 15 5 J5 - FTEE AR X T
490 nm I P 5E WO BE (Digo ) o
1.3 ESWI BMECs EE MBI NNZMm
e 7.0X 10 L B % BMECs 2/ 3] 12 4L
B A dlRnAb B ik 6] 1.2, FREFRNEE 5 K, 40l
FNO 205 & LDH 3 & 00 22 40 355 77 b
NO 5 LDH % ##.,
1.4 E&wHE3 BMECs AT
Fie 1X10° L' 4% BMECs 427 3] 6 fLAR
SRR IR A 1L 2, TR AE 5 K R AR
YA CAnnexinV/PT RS 75 I 5520 e 95 1%

1.5 ESWEI BMECs iR 8 TR0

2 7.0 X 10" 4L AR BMECs #7002 12 £
B, o AL B D7 208 1. 2, TREFRAYEE 5 K. AR
R F & 2 CAT . GSH-Px,SOD i #: & MDA 4
Ly
1.6 EZ®HEX BMECs f1 p53.STAT1.Caspase3

1 SOCS3 = FE mRNA ik 7k F B 80

PL Bactin NS HH, K real-time PCR £

R 2 O W5 4 LR B B A p53. STATL,
Caspase-3.SOCS3 3K mRNA & ik 7K 5 18 52 I,
S22 R 7 11t p53.STATI1.Caspase-3,SOCS3
Bactin 3£ real-time PCR 5|4, 51 ¥ )3 51 WL %
L5l Wy Bl A TA ) TR A A BR 2 \) & .

&K1 p53.STATI.Caspase-3 F1 SOCS3 W5 ¥ F TN RF=HWKE

Table 1 Primers and product lengths of p53,STAT1,Caspase-3 and SOCS3 gene
F A Gene 2| ¥ ¥ %] (5'>3") Primer design(5'—>3") P /bp Product length
p53 F.CGTCTAGGGTTCCTGCAATC;R: CTCACAACCTCCGTCATGTG 194
STATI1 F. TTCAACATTCTGGGCACTCA;R: ATCACCACGACGGGTAGAGA 236
Caspase3 F.GACAGTGGTGCTGAGGATGA;R: AGCCTGTGAGCGTGCTTT 167
SOCS3 F:GGCCACTCTCCAACATCTCTGT; R: TCCAGGAACTCCCGAATGG 99
Pactin F.:GACATCCGCAAGGACCTCTA;R: ACATCTGCTGGAAGGTGGAC 205

iz 1.0X10° L " BMECs 51 5] 6 L4, 4k
PRJF i 1L 2, 85598 5 d g A R B AR B RNA
PRI R & Ul B 4 B4 i B RNA, ff ] Nano
Drop a5l 7€ & RNA ¥ JZE M4l 75, R i Takara
F e st 0 & i AT cDNA G . 4% 4% IR Takara
PR & U 45, FC i 20 pL real-time PCR i hif {£
% :SYBR iR & ik # Ex Taq [ (Tli RNaseH
Plus) 2X10 pL.10 pmol/L PCR IE[# 5[4 0. 8 pL.
10 pmol/L PCR JZ [ 319 0. 8 pL.cDNA #i#i 2
pL, K ZMK 6.4 pL, PCR W AN 95 CHi
AR 30 5595 CAEPE 5 5,60 CiR k 20 5365 °C ZEff
15 s, 3 40 MEH . W FEA S 1Q5 real-time PCR
System SZI PCR kI & 48 F 17,
1.7 BESH

FH Excel 5% £ 48 #5647 Pl 4b 34, 25 2R DL P 1y
= bR 227 KRR s R ] SPSS 17. 0 AR R Jy 22504
(ANOVA) 2 xf i 95 8 4 i# 47 52 11 4 i, P<<0. 01
FHRLEFWMEFE . P<0.05 FRESLFE. FHHM
X FRIRE R 272 kA T A
2 HiR 5ot
2.1 ESWE BMECs #3588 %0\

1R SRS 3 K B~E 4 BMECs 1y
BPEKFRT A4, b CD.EAS A A ER

WEE(P<0.01); %% 4 K,B.C.D.E 4
BMECs 4 i35 /K -5 A 4l AH bb TC 8 35 1 25 57
B FRe5 5 R, BIC HANMIE s KV T A4, Hp B
M5 A ST (P<<0.01),D.E 21 40 it 3% 74
AT AR T A 2, Ud BT AR BT R W R (25 R 50
@/ ML) ¥ 2 X 2 i 46 G A R T i o
WP (75 1 100 pg/ml) 5 2 0 % 40 i 184 78 H A5 4
il e
2.2 EZWI BMECs EEMMiDFL8E B2

LDH J2& #14 BE 1t A 72 o % 5 22 1 . B i 1k
LR 58 A 8 P T TR — A A T 20 N 4 i
Z A 2 ik M A B SR BAE . A 2w
HL,B~E 41 BMECs L5+ NO KFEH & T A
4. Hh CAmEE R T A4(P<<0.0D), KHHwS
B AT A2 & BMECs b #L M fE: BL.C.D f1 E 4
BMECs 40l Fi5w a9 LDH KEH L A Hi0mE .,
Hrp B.D ik B3 & (P<<0.0D),.C HEB E T &
(P<C0.05) , Ut W 75 2 X 40 B 1 o2 et — 2 1)
WeIRAEH
2.3 ESWEI BMECs AT XM &M

H & 3R], AN TR ) w2 AE T BMECs
Jei o X 20 M R T S ARV RR B s, BLC DL E
4 BMECs iy - R R 8 FHm T A HP<
0.01), Hrr B 20 40 il 4 1% e ey



4 P JEAMB R 722 4R CB AR 4 O 5 46 %

1.0 O A4 Group A; ABH Group B; C1C4 Group C; Qe
EI D4 Group D;CIE4H Group E
08 | ) j_
—T—} — L
foo6t ‘L Z e
s i =
04t L H .
02 N —
0 1 4 1 '5' J
% 2 J5 i E)/d
Days after administration
5 AHIE, » R 257 BE(P<0.05), x x RIRNZEFHEE(P<0.0D), FTEME
Compared to group A, * indicates significant difference (P<C0.05) and * x indicates extremely significant
difference (P<C0.01). The same below
L S 9% BMECs 34 58 1) 5% 1
Fig. 1 Effects of matrine on proliferation of BMECs
160 @NO;OLDH 12000 301
25 * %k * %
I, = I ~
—~ ar = [
T,o120r A 115007 L L s
=& 2 - o
i3 T L =
£ g 28 ¥3
25 sof frooo s g
i O ws E2
4o o < 10}
S sl 1500 §
S~ "8 ¢ b & " — X "B ¢ D E
44 5l Group 20 7] Group
Bl 2 200 BMECs $3% LW NO Al Kl 3 i Zggk BMECs I/ -3 5 i
LDH & #1152 Fig. 3 Effects of matrine on apoptosis rate of BMECs
Fig. 2 Effects of matrine on NO and LDH contents in
culture supernatant of BMECs
2.4 EBWI BMECs fi S8 1890 0.01);Fr C 415, B.D F1 E 41/ SOD i 1 fi & % =
m & 4 B, B.C.D.E 41 BMECs ) CAT {Eﬁ 5 e i B T e R E AR B T
Wi A d s Hd C 4B EF & (P<<0.0D);B.C (P<<0.01);B.C #1 D 411 MDA & &5 A 4 F .

D.E 41 fi§ GSH-Px 3§t ¥ B % @ T A 4 (P<< £ Eal 0,35 20 T $2 25 BMECs B3t AL fiE
O A4 GroupA:H Béﬂg*roup B:@ C4 Group C;N D% Group D: O E4 Group E

40r 15
L
I L N R
P 1 =
7B = - o =
o 1S g 13 88
s N = Eg
2g 20 N = £3
a N = |, Bz
el N H a£s
2 & H <
LI | SN = =
— = |-
0 i ) | = ) =k , 0
CAT GSH-Px SOD
F8 ¥R Index

B4 S g0 45 A4 ZL I b B 4 it AL iR g /Y R i)
Fig. 4 Effects of matrine on antioxidant ability of BMECs



&7

PR L AF W ST A LR B MO AR A T R 4 AL BB T RS 5

2.5 #ES@3 BMECs # p53.Caspase-3.SOCS3
# STAT1 EE mRNA FiER M
5 WAL B~E 411 Caspase3 FE A XS =
KENETA4A. P BDE4REERT A4
(P<C0.01);B.C.D 411 p53 K& [ A X 3= ik it 2

FET AHMP<0.0D) .M EHAMMKT A4 w3
BT 45 LH AN B i STATT PR AR X 28 3k | 6 B & 5
M ; B.C.D Ml E 411 SOCS3 % B A X 3 ik & Bk
BEET AHP<0.0), FREEREBIH, &S0
" _FiH Caspase-3.p53 Fll SOCS3 K H)F ik &,

3.5 i O A4 Group A:BB# Group B:[ C41 Group C; N D4 Group D; O E4 Group E
o

[54
W
T

[T

5 AR X R IE
Gene relative expression

*
*

Exd

1.5F o é s
S =

. . =N

0.5 (_ N —‘ .‘ |‘E§
Caspase-3 - p53 SOCS3

F [ Gene

B 5 EZHX BMECs 4 Caspase-3.p53.STATL Fl SOCS3 £ mRNA 335 £ (4 52 1
Fig. 5 Effects of matrine on expressions of Caspase-3, p53,STAT1 and SOCS3 mRNA of BMECs

31w

BMECs 2 3 4= #1455 S 5 1 42 42 fok ) 240 S A=
“hy L 97 A 55 D T A A ) S — 7 2 R R R
o At 2 5 SRR A AR A A A 2 A L TE S
B it FE v B T A/ . A G B A T
IF1) 1) 3h 25 - i S dE FE LIRS ) — AN E =y K,
AARIZE R 0 S E T BMECs % 5 K,
IR 7 5 (25 1 50 pg/ml) 259 BE v 412 4 441 it 34 4 S
AR RN R T, R (75 F1 100 pg/ml) S
A A0 ) 240 L8 2 T A B R T o S BT R
A BV AT A2 2 240 A G 7B ST A2 A 40 B O L D R R g
SR T MM SO VR RE T 2 OGS 0 G B 5 e g T
T S O 4 L O T 0 S e 2R G 3R B R o 2 AR
200 L 345 B 5 T AE R U R R I L A S B AT A ) 24 A
T GH AT A 2 O T 2 3R I A A ) A e
B 5 W FL I s L FLBR P NO i & & kb,
HE m AW FLET 5 4 R )5 38 B & K. AT W NO
SRS FL A EEAEH . AR s 2 4
AR NO & &, R BIH A DR & BMECs 1)
W FLIERE .

FEAUIA AL g ot B b 25 77 2k B (i fig
YERTH B i 5L (2L 09 B N 7E 5 1938
Bl o 2 80 ok DA S X LR T A i . X A
B L AT 5 A AR T S 23 X PR AE 41 2K F 4l Bk
s K A SRR R A R BRI S

A

Zi0 K HENY, GSH-Px,CAT 5 SOD &4 ¥l ik
WH BT A 7EVE BR B B 5 HL O, Flid 4k
YL B pdi b F gk B T A T R A R
MIVER . MDA 2 [ e J8 6 A A IS 5 12 51 &
14 g BT ot A8 A AR B 7 4 L5 o ) 22 /0 ) 4 s
T UM A b . L, a2 AL ik SOD,
CAT.GSH-Px i&#: K& MDA & &, fF— /R L]
DA BEHLAR I B A AL RE 1 . ASBIF 98 45 R R L 9
208 7T 42 & BMECs 1§ SOD,CAT,GSH-Px 3§ 4.
AL MDA & i, 32 B 15 206 n] 42 = 48 i 1) Bt A1k
£,

Zhang Y HEGT K B 9 B B N L0 ET i R
K562 2 i it 1 78 4 ) 2 it 280O0C R MBS R0 R, 2
T S0 0T W FE O 200 pg/mL HAEF T 400 3 d
Ji » A 4 B R Y N U % 5 2 S e i ek N T
200 pg/mL B, X A LL I K562 41 g 34 48 JC B
AR 5 240 S 000 BE KT 200 pg/mL H
YERT 2 d B, 40 f 38 i A2 20 B 5 400, OF 2 30 i
A0 0. B K. 500 ~2 000 pg/mL
148 S o0 45 9 SWL16 20 Jifd 1) 38 5 HL A il 35
HlE . A5 LM, 25~100 pg/mL w7 Z 58 4E H]
3 d W BMECs #3458 52 240 il 5 25~50 pg/ml &
AR 5 d B RO A Y 1 A L 5T vk
£ 75~100 pg/mlL AT 40 3 58, H 5 25 2=
B et v B 2 UM DG . ZR B TR AE AT R Al
R AN [) 5 PN 018 5 2 0% A () 400 B4

o



6 P JEAMB R 722 4R CB AR 4 O

546 &

AR B R AE I R F IR ST W5 48 3L 55 48 I R 4 A
V18 2 B e R 2 D 5 36 U B 1 A I 4 i Y
ST 75 AR A R T R S T R

PR AR ORI N . E R R
FI i (Caspase) F 5 & A0 T e A% 19 2 2R 4y Hon]
Iy HIAT H (f3 45 Caspase-3.6.7) Fl J5 3h & (4045
Caspase-8.9.10), Hith Caspase-3.6.7 B & H K
fiff B PN 5 A8 2 1 RN D RE A 1 DA 5 LAk O T A A A
(EPSNR IR NCIBCRUNER X (A= TR U Wi SC RN i]
Caspase-8.9.10 7£ 252 {55 4 5 fg il & [ 57 4
TS » AT 5| A2 Caspase I p - . Caspase-
32 VR 0 B O T ) O B R L AN MR T A S
%34 5 Caspase-3 G fLAT &Y, p53 Ji4& — 4k
A BH3 X &E H L B4R E T Ih e+ B
FH, p53 5 STATL LA ) 44 N F T 40 Jifa J&) 11
5590 B 0R T A F B LR AE B0 A0 e A e A
2 M A 15 5 % S i 85 (-3 (SOCS3) B 7 i 4y
Z R AN R R (R4S LIF IR A KR
ik &5 28 A 20O 7 AR IR T AR Sl R X e
AL T B AR R P R ) T ) S E L AR LR
AREEHE IS . BRI, SOCS3 w1 LI
# LPS,LIF,1L-2,1L-3,1L-4 . IFN-y il IFN-¢ =4
M 516 S B . BRI, SOCS3 HAg 4l Al
BT 5 5 1% B 1 . eSS b, 3 S0
W T Caspase-3.p53.SOCS3 )31k . 3 B H Al 2 i
20 L0 T DB A S

[ 5 % 3Tk ]

[1] Gibbons W ]. Disease of cattle [J]. American Veterinary Publi-
cations,1963,46(7) :427-453.

[2] Schalm O W. Bovine mastitis lea and febiger [ J]. Philadephia,
1971,34(2) :1-26.

[3] Genini S,Badaoui B, Sclep G, et al, Strengthening insights into
host responses to mastitis infection in ruminants by combining
heterogeneous microarray data sources [ J]. BMC Genomics.,
2011,12(1).225.

[4] #demn. B PR, 5. & 2008 1 MAPK 55 % 538 %

et U937 gl T [J]. [ w25 2 7, 2009, 34 (12) . 1553-
1556.
Yang Z S,Mou J,Chen J B, et al. Apoptosis of U937 cell line
promoted by matrine through MAPK signal transduction path-
way [ J]. China Journal of Chinese Materia Medica, 2009, 34
(12) :1553-1556.

(5] B ORAE  AROBSC. Sl v 2 0000 18 1 & B0 48 R84 1 3 400 i 1)
TR AEALTE AR 2 e [T, vh [ vp g B 45 A 4435 . 2008, 28
(1):17-19.

Shen B S,Song X W. Effects of oxymatrine on serum cytokines

L6l

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

and hepatic fibrotic indexes in patients with chronic hepatitis
[J]. Chinese Journal of Integrated Traditional and Western
Medicine,2008,28(1) :17-19.

ERL RSP EARE 55, 57 8 B 0 ROk I R 2L % 4R 3L
R A Y7 om g L)), i B PR 45, 2011.47(12) . 57-58.
Wang X H, Liang J] P, Wang Z X, et al. Effects of compound
madder infusion on mastitis of clinical dairy cow []J]. Chinese
Journal of Veterinary Medicine,2011,47(12) :57-58.

TR A FE L B SF. B AE R X US55 g 4R 3L IR
R S (] Bk ¥4, 2015, 24 (12)
139-145.

Su X S,Zhan ] S,Zhan K, et al. Proliferation stimulus and an-
tioxidant effect of alfalfa flavonoids on dairy cow mammary epi-
thelial cells cultured in witro []J]. Acta Prataculturae Sinica.,
2015,24(12) :139-145.
BB LW A MR R X Caco-2 4R BT A AL
DirensZman sy (11, 2h# 8 3% 4k . 2011,23(2) :293-298.
Cui Z W, Huang Q, Huang Y. Effects of Bacillus subtilis on
antioxidative function of Caco-2 cells []J]. Chinese Journal of
Animal Nutrition,2011,23(2) :293-298.

Shao H M, Yang B W. Matrine effectively inhibits the prolif-
era-tion of breast cancer cells through a mechanism related to
the NF-«B signaling pathway []J]. Oncol Lett, 2013,69(2):
517-520.

JE 5 5 b AR ST SRR BE 0 R S0 B 4 O s 1 E R R LL 8
(1. DAEBFST.2010,39(2) 1 164-167.

Zhou S S, Yang Y X. Progress and comparison of evaluation
methods of antioxidant ability in witro [J]. Journal of Hygiene
Research,2010,39(2) :164-167.

Li L L.Hou Z P,Yin Y L,et al. Intramuscular administration
of zinc metallothionein to preslaughter stressed pigs improves
anti-oxidative status and pork quality [J]. Asian-Australasian
Journal of Animal Sciences,2007,20(5):761-767.

Mccord J M. Oxygen-derived free radicals in postischemic tis-
sue injury [J]. New England Journal of Medicine,1985,312:
159.

o B RN ACHT L SRR T AR BE XS/ BRUBL A BT 4 A O 1
NO.MDA &H# 195 m [J]. ZH A& B .2008,29(5) :65-
68.

Li X,Liu Y M, Qi Z M, et al. Effect of Zn on activity of an-
tioxidation enzymes and content of MDA and NO in mice [J].
Acta Ecologiae Animalis Domastici,»2008,29(5) :65-68.

Zhang L. P, Jiang J] K, Tam ] W, et al. Effects of matrine on
proliferation and differentiation in K562 cells [J]. Leuk Res,
2001,25(9) :793-800.

BB R, & S 5 SW1116 41 i
B e sk A PR R [T, A 2541 ,2009,32(6) :923-925.
Zhou X H,Wei X, Huang Z S,et al. Effects of matrine on pro-
liferation and telomerase activity of colon cancer SW1116 cells
[J1. Journal of Chinese Medicinal Materials,2009,32(6) :923-
925.

(F4:% 14 70



14

P JEAMB R 722 4R CB AR 4 O

546 &

[21]

[22]

(23]

[24]

[25]

[26]

quations for national biomass estimation in China [ D]. Bei-
jing: Chinese Academy of Forestry,2011.

Parresol B R. Assessing tree and stand biomass: a review with
examples and critical comparisons [ J]. Forest Science, 1999,
45(4):573-593.

FESFOE BB 2, 290 2. Go it 5 A W B0 B O R
CM. b5t Bk ek 2009.

Tang S Z,Lang K J,Li H K. Statistics and mathematical mod-
el calculation ForStat Course [ M]. Beijing: Science Press.
20009.

FESFIE. 2 B — R 2 ovAR &t B iR 2 AR S R T T
sk [0, A2 4) 1996, 11(1) ( 23-27.

Tang SZ,Li Y. An algorithm for estimating multivariate non-
linear error-in-measure models [ ] ]. Journal of Bioma the Mat-
ics.1996.,11(1):23-27.

FFFN B TR DA 0 A 2R Ui AH 25 0 2R 1 ik A5 8 Al 1k 7 vk
i e [T ARl R 4% ,2014,50(6) - 42-55.

Fu L Y,Lei Y C.,Zeng W S. Comparison of several compatible
biomass models and estimation approaches [ J]. Scientia Silvae
Sinicae.2014,50(6) ;:42-55.

SRJRH L PR T RS AR R T Al 2t B R R 25 I AZ AR A A
AP [T ] ARAEARE 224 4. 2014.,42(9) - 28-32.

Cai Z W,Sun Y J,Shi P C. Compatible tree biomass models
for Chinese Fir plantations based on nonlinear measurement
error [ J]. Journal of Northeast Forestry University,2014,42
(9).28-32.

B A AR BE I SR E. R A [l 5 S e [T Mol B2
1999,35(5) :5-11.

Zeng W S,Luo Q B, He D B. Research on weighting regres-
sion and modeling [J]. Scientia Silae Sinicae, 1999,35(5);5-
11.

[27]

[28]

[29]

[30]

[31]

[32]

WA AR L R SF IE. AR 2R AR 2R X 00 [T 05 A i 2 A5 A B 5 A [
VAR B g e LI, Aol B W5, 2011, 24(2) £ 137-143.
Zeng W S, Tang S Z. Bias correction in logarithmic regression
and comparison with weighted regression for non_linear mod-
els [J]. Forest Research,2011,24(2):137-143.

R A 2B AL LA A T b AR TR ASL R B 4 B A BT LT ol B8
JRAE L 2013,10(5) :55-61.

Zeng W S. Comparison of different weight functions in weigh-
ted regression [ ]]. Forest Resources Management, 2013, 10
(5):55-61.

WA AR T AE. 37 OR A R R O E T M RORE R 43 AT
LI Aok B2 ,2011,47(11) : 106-113.

Zeng W S, Tang S Z. Goodness evaluation and precision analy-
sis of tree biomass equations [ J]. Scientia Silvae Sinicae,
2011,47(11):106-113.

B TR E A PN N AEL 2 A B b B A SR e R
[J0. Bkl B2 BF 5% . 2012,25(2) : 163-168.

Chen F, Wang ] M,Sun B G,et al. Relationship between geo-
graphical distribution of Pinus yunnanensis and climate [ ]].
Forest Research,2012,25(2):163-168.

WL A T IAE S s AR SR [T Ak
e 2742 .2006.,26(2) : 138-142.

Dai K J,He F,Shen Y X,et al. Advances in the research on
Pinus yunnanensis forest [ J]. Journal of Central South for
Restry University,2006,26(2) :138-142.

B SOMR B 7 A T AL e b AR R R AR SR [T
Z RIS . 1994, 16(1) :90-92.

Pi W L,Luo F S,Wan G H. The earlier-later period correla-
tion of increment of Pinus yunnanensis []]. Acta Botanica

Yunnanica,1994.,16(1) :90-92.

(8% 6 7)

[16]

[17]

[18]

[19]

Chowdhury I, Tharakan B, Bhat G K. Caspases-an update
[J]. Comp Biochem Physiol B Biochem Mol Biol, 2008, 151
(1):10-27.

Watt W, Koeplinger K A, Mildner A M, et al. The atomic-res-
olution structure of human caspase-8,a key activator of ap-
optosis [ J]. Structure,1999,7(9) :1135-1143.

B RGX BLLEA Y. I A A O RO PR O LR 1 P

A (A 9T A T AL B 5T [T ). s E 2 e i
2015,40(21) :4234-4239.
Hu Y W.Liu K, Yan M T. Effect and mechanism of icariin on
myocardial ischemia-reperfusion injury model in diabetes rats
[J]. China Journal of Chinese Materia Medica,2015,40(21) ;
4234-4239.

Alvarez S,Drane P,Meiller A. A comprehensive study of p53
transcriptional activity in thymus and spleen of gamma irra-

diated mouse: high sensitivity of genes involved in the two

[20]

main apoptotic pathways [J]. International Journal of Radia-
tion Biology,2006,82(11):761-770.

Vanlandingham ] W, Tassabehji N M, Somers R C,et al. Ex-
pression profiling of p53-target genes in copper-mediated
neuronal apoptosis [ J]. Neuromolecular Medicine, 2005, 7

(4):311-324.

[21] Chatterjee P K. Hepatic inflammation and insulin resistance in

[22]

Pre-diabetes-further evidence for the beneficial actions of
PPAR-gammaagonists and a role for SOCS-3 modulation
[J7]. British Journal of Pharmacology. 2010, 160 (8);: 1889-
1891.

Qin H, Wilson C A,Roberts K L,et al. IL-10 inhibits lipopo-
lysaccharide-induced CD40 gene expression through induc-
tion of suppressor of cytokine signaling-3 [J]. ] Immuno,

2006,177(11):7761-7771.



