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[ ZE] 06 RABRENHFE D AF @A ARG FRER, AR EHRELAEEE I
(bone morphogenetic protein—9,BMP-9) .3 M & A& Kk FF 165(vascular endothelial growth factor-
165,VEGF-165) & & # A4 Ab] . Fik 5 36 R D KRB F oA E B AR AR LM, 5412
RN REER A SRR AR 0 S 5 e 4Rl i 2 MR B R T IR AT Hul-7 fe e AR 2 S TR AR,
FHEREA, :‘i#ﬁﬁw&ﬁ,iééﬂ HEA A B R REA ALK, RIA A B MIRES SREEHR.
HE T4 RS AN AL R iE S (reactive oxygen species,R0S).A2 A k4% LB (superoxide
dismutase, SOD) Jﬁl%%’] B (malondialdehyde,MDA) & &t Ak it B 1t 49 8% (glutathione peroxidase,
GSH) & ik K- R RAF-F 4L 3 & 5% (hematoxylin—eosin staining,HE) LI &0 s R AFLA 42 o B 5 AL
DUy iB it iF A R IR A B4 X R M (reverse transcription polymerase chain reaction, RT—PCR)&%Q}E
S5 Bp it ik (western blot, WB) A& &40 .)s R AF2A 4% F BMP-9 . VEGF-165 mRNA R & @ Rk FiL, £ % . 578
2H b AR, AR 20 ) R 2B 4% 4w AR A% B &, o iE ROS MDA 7K P H & , SOD. GSH AP FAK. (35 P< 0. 05) ; FF 2042
BMP-9 . VEGF-165 ¢4 mRNA &% & £ A FF & (P<0.05). HaEA M4, 523040 RITAL @IeT 5 &,
A 7 ROS MDA 7K F 4%, SOD . GSH 7K -F &) 7+ (P < 0. 05) , AT 4@ it B AL B2 AR 47 B) 2 4% A%  FF 40 4% BMP-9 . VEGF~
165 49 mRNA & & & KX TR (P<0.05). % HRETRENFE AT @A HRYG , X TRESE
ARF 4% BMP-9 VEGF-165 2 A H % .
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Study on Intervention Mechanism of Puerarin on Oxidative Stress Injury
in Hepatocytes of Liver Cancer Mice
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1 Key Research Laboratory for Fortifying the Root and Nourishing the Essence in Malignant Tumors,
Shaanxi Provincial TCM Hospital, Xi'an 710003, China; 2 Shaanxi Provincial TCM Hospital, Xi'an 710003, China

Abstract Objective: To explore the intervention effects of puerarin on oxidative stress injury in
hepatocytes of liver cancer mice, and its mechanism of regulating the expressions of BMP-9 and VEGF-165.
Methods: A total of 36 mice were allocated to blank group, model group and experiment group with 12 in each
according to random number method. After one week of adaptive feeding, the mice in the model group and the
experiment group were established into liver cancer models by hypodermic injection of human hepatocellular
carcinoma HuH-7 cell suspension into left armpit, and the blank group was unhandled. After successfully
modeling, the blank group and the model group received peritoneal injection of physiological saline each day, and
puerarin injection was given to the experiment group every day. After four consecutive weeks of the intervention,
to detect the expressions of ROS, SOD, MDA and GSH in the mice of different groups; HE was used to observe
pathological changes of liver tissue in the mice of different groups; RT-PCR and WB were applied to measure the
levels of BMP-9, VEGF-165 mRNA and protein in different groups. Results: Compared with the blank group,
liver tissue cells were severely damaged in the model group, an increase in ROS and MDA, and a decrease in SOD
and GSH were found (all P<0.05); the expressions of BMP-9, VEGF-165 mRNA and protein were elevated in
liver tissue (P<0.05). Compared with the model group, the changes including significant improvement of liver
tissue cell morphology, the decrease in the levels of serum ROS and MDA, and the increase in the levels of SOD
and GSH were seen in the experiment group (P<0.05), oxidative stress injury of hepatic cells was relieved
obviously; the expressions of BMP-9, VEGF-165 mRNA and protein were reduced in liver tissue (P<0.05).
Conclusion: Puerarin could improve oxidative stress injury in liver cancer mice, and it might be related to the
regulation of BMP-9 and VEGF-165 expression by puerarin.
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B PR R W, 2 N G RHE Y R
Pueraria lobata(Willd. )Ohwi T-{AR A7 $2 B
SR RAT Y . W IR, B AR R Re A R
PNE N 2 AR S A S A  ak A T 9eE 44 e
51 2 A T L AH B AR A R AL v oK 5 42 B
o AT T E I 20 BT AR 26 s N B 4
i S A LA A3 ) T BUBOR , RO E TS R AR
I 9(bone morphogenetic protein-9,BMP-9). Ifi
BN KA K A F 165 (vascular endothelial
growth factor—165,VEGF-165)ZRE I IRHZE/ER,
PRIT BN 22 R4 P P40 o S e 2 8 £ PO L
| MRS HA
1.1 SKIGENY 36 2 BALB/c—nu#R i, 3 A
W TEPE M5 (10£2) g, W H P 22 32 00 K 4 R
ARSI B, SEES AN A PR VR RTIE 5 : SCXK
(B> 2023-002, sk 56 3 ) A H V¥ W] HIE 5 - SYXK
(BR):2023-004. BhWEEFRHFEAM R (2222)C,
FHXT R FE 60%, B OK RT3 & o it R e B
PG 22 A8 I K S B AR S B s ot o AN SEI6 G
A % T sh A0 B 5 48 1) I AE 3 48 B 351D &
(Bh¥ g ga vk W S B A L4 & VaFR 79 ) , I 22 Bk
VG A8 T R e S 6 A0 B 2% 51 s i (SZFYTEC-2023-
0022).

1.2 AFWENE BHRETIIRCE IEZ A
AR A LS 20100060, FEHS : 2 ml:100 mg) ;
N AT 90 i J 20 i & -7 Chuman hepatocellular
carcinoma—7,HuH-7) C L B B AE YRS A IR 2
A, {5 H110) ; P — % (malondialdehyde, MDA)
WX G 922 W B ) 52 Cenzyme—1linked immunosor -
bent assay,ELISA) B & (L5 : P31400R) 3 1t
4 (reactive oxygen species, ROS)ELISA | 5&
WA & (LS P3ITISR) , 43 bt H ik 3ok 481k 4o iy
(glutathione peroxidase,GSH)ELISA il % ix 77
&GS P31642R) I B ISR AR A
"] A2 77 s VEGF-165 Hit 44 (4t 5 : H10093)  BMP-9 it
P (A5 - M99513) F4 ) B b 1 08 A2 P B B AT R
A F R A MR R A & (polymerase
chain reaction,PCR)($lk5 :P2101) \ — Mk H iR
(bicinchoninic acid,BCA) K FI & & A MR &
(L5 : PROLTD  ~+ = Joe 5 T 2 B — 2R DA s T Je it
% B Yk (sodium dodecyl sulfate-polyacryl -
amide gel electrophoresis, SDS-PAGE) i 7| &
(645 :S964179) 10 [ 1 it 3 5e 5l A R A A
KD-2268 AL Y] Jy ML (L4 T BHE AL AR s iMark™
7R PiEEIEG e 928 A P A (3& [ BIO-RAD A ] ) ; BX53 7Y
1E B 6% B s CH A 0lympus A &) 33253 AL 1f

FEAY (26 EH 54 2 7)) s GR20. 22 UG IR /8y 3 55 0
HLCGEE Jouan 2 5] .
1.3 LMD ERFGE  SLI NS M
1R G, I IR BENL B TR NS A R A
LG R 12 R 2 A AN B BT R i
L, A S R R, AR ANR A L nl G
T VE SR S E 100 L HuH-7 20 i 76 /)N B8 25 0
B AR TR S S AT B IR AR, 1R S L e R Ak AR G
KA A E R I . I8 I G AT 70, 25 A
B AL /N B T AE R SR K[ 1.3 mL/(kged) B i
VEST, IR/ T B ARV ESRLL. 3 mL/(kged) ]
YA LS w (Y b OB (] E K S DUV 4N
B FIOIR S VIR IROK S L, 8 ) 2 i 1 2 i
R PRFA
1.4 WNEFRS
1.4.1 Hag@ltsFEue FmERE, h
BRZE 12 h, £ 3ME B 1L AL B8, 3G B 4 BT
HELFEET 4 %2 KFE24 h DL bl b 4
Pt fd 7K« 2RSS S, A U0 AL
BHYINEE 4 mm A D) . AT B
HE R 0 B B OK L PBS 2 R TR e S
o WA T B U O A5 AT Yt PRI R BR R LB
IR HRE B P M TR A S A R (X 200D
W82 2H 205 P 2 R 24 Chn 200 B A% [ 44 40 P 25 3
b FOE MRS , FE Il % .
1.4.2 B %8 22 BMP-9 #= VEGF-165 & & & ik 1
P B BT AL 233 i N RTPA 28 /8 22 vh i, $2 X
43 AT H 2 A8 B, BCA 2R AN 5 5 4
E/NRIFHL R E AR SR, SDS-PAGE X £ )i
TSR GBEPDVFIR, HFE T4 CHHM
—PiEBactinEEF LK. RKEHRN P, W
R E 2 h)5E H ECL R A AT 2%, 0
BMP-9 1 VEGF-165 & [ A X R 1B K.
1.4.3  JF 40 4% BMP-9 #= VEGF-165 mRNA & ik 1§
P R A ) B 7 S 3R EX ¢ DNA J5 e it 5
YIITFH , $E B 20 /)N SR 4H 249 2 RNA &, RT-PCR
VRS I A% 2 /N BROBE 41 21 7R BMP-9 1 VEGF-165
mRNA F ik T, R 22 ik dr Bl . 51
IR 1.

=1 SIS

B4 K (bp) JEH| (5 -3")
BMP—0 a1 J:%?:GATATTGACGACCCATGC
T : CGGTTAACCTAACGTCG
b % : AGTGTACGAAAAGCCTATCGT
T # : GCCTGAAAATGTTAGAGGTC
b3 : CTAAAGCCCTCACTATTCCACTA
T % : TAGAAGCCTGAGCAAATGTTCG

VEGF-165 176

B-actin 233
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1.4.4 B HARAFAEN TIERE, EAH
N R ER K I B T B O HL R, BAES 4R 15 em,
3000 r/min B0 15 min, 250 J5 BU F 37 K , ELISA
VRGN 2% 41/ BR L3 A A AL ) B AL I (superox -
ide dismutase,SOD).ROS.MDA.GSH 7K~F,

1.5 GitF 7% RAISPSS 24. 0 G it 840
s, R E R U x s Ron, R R T Z 5 T
Z A Le e, PR LA EE R ¢ K5 . P<<0. 05
RNEFEA G R L.

2 15

2.1 BFAARSFETHRER a4 /bR
Pl HE 51 5 4 5 8 , 4 18] B 240 20 99 A7 T 25 90 5 45 7R
N HE S 28, 85 M S 52 %8, 4 )
HHLBE 2 i S AN RO E SIE B R R
HiF1) e 1) B 55, 41 A 18] B 2 R ek 2L, U B 2L R AE
B WEIER . WK 1.

T

=kl AR el
Bl Z4/NRAFap A 28 A S B (HE, x 200)

2.2 BF4A 48 vh BMP-9 F1 VEGF-165 FE H R & 1F
N 5 AA b, R /N BT L2 A BMP-9 ATl
VEGF-165 & [ A AT 08 & 7 iy (P<0. 05) ; 5
ZH B AT , S5 20 /) B 2H 47 o BMP-9 AT VEGF-165
E AN RIEERIL(P<0.05). WE2.%2.

2.3  FF4H 48 Fh BMP-9 F1 VEGF-165 mRNA 3R i&15H
N5 A s, B2 N BT 444 BUP-9
A1 VEGF-165 mRNA 1At (P<0. 05) ; SR 21
Eb s, S8 20 /) BUFF 2H. 23 7 BMP-9 A1 VEGF mRNA

KPR (P<0.05)., W5 3.

2.4 FUHHEXENR STHHE, B
/INFR LI SODGSH 7K B4 (P<<0. 05) ,ROS MDA 7K
I R (P<<0. 05) ; H AR A b A, St 40 /) BRIV
SOD . GSH 7K ~F FF 15 (P<<0. 05) , ROS \MDA 7K ~F- [& A%
(P<0.05). W#4.

BMP—(  o———
VEGF-165 —— —o—

DT — —— —
=4 AL SR 4
2 B4/ BT 425 s BMP-9 u VECF-165 B 1 kah 4 it
+T2 HHHIRATLELE S BUP-9
FVEGF-165 ERFIF=ELE (R +s)

Eigl % BMP-9 VEGF-165
REH 12 0.62=0.049 0.55+0.016
A A 2 12 1.131 +0. 038" 1.01£0.026
S 12 0.97+0.038%  0.745+0. 058"

F 115.1 107.3
P 0.000 0.000

FEoeR T EREAANE,P<0.05; AR T A4
#,P<0.05

<3 HHFRATLEL A BMP-9
FAVEGF-165 mRNA RIZELLE (F+5)

Hp R BMP-9 VEGF-165
=4 12 10. 53 £ 0. 02 8.23+0.04
A AN 4 12 25.77+0.17 27.18 +0.13"
S 12 12,02+ 0. 05% 11.34 0. 212

F 8.174 11.221
P 0. 000 0. 000

HoR TG R AU, P<0.05; AR T GHA 4L
% ,P<0.05

®4 BENREAUNHEXBTRSERR G+

2 7 R# SOD/(ng/mL) ROS/(ng/mL) MDA/ (pmol/L) GSH/(mg/L)
= E 2 12 35.04+0.11 68.72+1.01 30. 77 £ 0. 85 170. 36 £ 1. 05
AR 12 14.08+0.07 178. 74 0. 99" 123.56 0. 76" 65.78 +0. 08"
SLh 4R 12 23.16 0. 02° 97.69 +1.33% 59.18 +0. 87 112. 05+ 1. 44°
F 11.743 10. 952 18.116 15. 307
P 0.000 0.000 0.000 0.000
FoxR TSR AA . P<0.05; AR TR A E, P<0. 05
3 W8 A

2020 € H [ s PR iR 2 2 IR PRI 2T
TRV IR JEUR M 88 £ e B R R o 1) o
2 Ja S VAL, FE T E R B AL o R 2 B
A Z RS 2R . BRERNTAEY
A G B A ) S 82 ELAT 5 R A 5 i HL RE 5 1 BE AL
RGP FR BT 5 o A1 S A I 5 50 11 A 4 20

TAT A B o, B A 2 R, N
P J R P DR 25 T LR S A e R T RBOR
AEES . BRI ] R B 20 545 B e AP A
AL P BN AL UIE , 2 18 AT 4L 2341 0 D RE %
RO SRR LA E 2R G2 LR IR AR 46
A4 1) 2 L5 s, LR AL R T RS A R R AT
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P2 B S

HE . WU E AL LB NI, 42U 7 A ROS 45

K& A 2, 3 EAH LG UL A & A R A

ROS 72 A A 580 A N 388 S I 1) B 3B 7 ), 2R B 2%

N, IR A ROS W] LA ML G BEANE R T4

A0 i i o A 7 MU MDA F 5 B B 2 T

FLOKP & DT I 20 6 S0 A A 0 1 EERE R ) S B 2

Pibr &Y. MDA & B2 5 B 3t g i id Atk

R AR R B 5 SOD W i Bk O BE 4 WA 1 R B

Hy 5, PR 20 i S 52 S8 AL R W A5 . GSH g%

MR FEME A T S A SR T S L f 7 2H R R % ) 45

UAPTE S N (IR ST N S il = a8

RYZH /I bR JH- 2 2R 40 B 453475 7™ 7, AL 75 Hh ROS MDA

SODGSH 7 & & 2B W R AR Ak, IR R W FHHee /s B AL 21

Hh e A B ) SR AL A A
BMP-9 f& TGF-B 5 ik H 2L (M AL 8 1, B

JE FEE S DR 200 B 7 A Sx ik TR A ) A AT e A

JHUT 5 VEGF-165 A2 — it — i 4 7 4% 1 [7] I — 2R

A A D9 ML/ A2 ) 2 D R 45 A K R 1 SR

VEGF-165 £ 175 3 3 25 L8 A7 [ I 56 7% b

BEEZAEH™ . A R BN, B D

JHF-2H 2 v BMP-9 H1 VEGF-165 mRNA J% £ [ % ik 4%

6B 8., 3 WA BMP-9 A1 VEGF-165 7E il R7 15 7 o K

ARHERIE. Z2ERR TG, SERBA A, L

06 AL /0N B SR L B BT B S PR, FEF A 23 4 i T

AUFEE , HIFZH 4 BUP-9 I VEGF mRNA J¢ £& (3%

W] G
B VG 5 AR TR ZE K R N R 5 AR 2R T e Y

TTBLE] A 735 B 3k DR A1 B2 O AR 3R IR 9T i e
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