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AR B ZHZR VEGF mRNA ik (P<<0.05); | T i&H% &I NAC ¥REHIHIK U421 VEGF. VEGFR2 (& H
Fik (P<0.05). £t R TZRZM HIF-1a /519 VEGF mRNA FiA G HIEEM, TR H Arer 440 i e 9 A4 o

MLz —
EHA: BB Tadith, SEFESHET-1o; MEARHBAEKET: IVRRE, BEEHEEN
hES S R2855 XEkFRERE: A NEHRE: 0253 - 2670(2019)02 - 0449 - 08

DOI: 10.7501/j.issn.0253-2670.2019.02.026

Mechanisms of Gexia Zhuyu Decoction on anti-angiogenesis of hepatic fibrosis
based on regulation of VEGF mRNA expression mediated by HIF-1a

CHEN Lan-yu, MA Ji-zheng, LIU Yong-mei, ZHANG Yun
Guang’anmen Hospital, China Academy of Chinese Medical Sciences, Beijing 100053, China

Abstract: Objective To explore the mechanism of improving angiogenesis of hepatic fibrosis by Gexia Zhuyu Decoction (GZD)
through the regulation of the mMRNA expression of VEGF mediated by HIF-1a. Methods A total of 108 Wistar rats were randomly
divided into normal group (n = 18), model group (n = 18), N-acetylcysteine (NAC) group (n = 18), high-dose GZD group (GD, n =
18), middle-dose GZD group (GZ, n = 18), and low-dose GZD group (GX, n = 18). Hepatic fibrosis model was established by
intraperitoneal injection of 50% CCls-olive oil solution (1 mL/kg) twice a week for nine weeks. Each group was administered while
model established, until the rats were sacrificed. Normal group and model group were ig given sterile water 10 mL/(kg d), NAC
group was ig given NAC 0.1 g/(kg 4), GD, GZ, GX groups were given 26, 7.8, and 3.9 g/(kg €) GZD by oral gavage. At 3, 6, and 9
weeks, rats in the corresponding groups were randomly sacrificed. Masson staining was used to make pathological specimens,
immunohistochemical analysis of Col-1V and laminin was also performed, and real-time PCR was used to detect the mRNA
expression of HIF-1o and VEGF. Western blotting was used to detect the protein expression levels of VEGF and VEGFR2. Results
Compared with model group, NAC group and GD group significantly inhibited the expression of LN in the extracellular matrix at 9
weeks (P<<0.05). Both NAC and GD groups significantly inhibited the expression of extracellular matrix Col-IV, especially at 6
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weeks and 9 weeks. NAC group, GD group, and GZ group can significantly inhibit the high expression of HIF-1a in liver tissue of
rats with liver fibrosis (P<<0.05). At 6 weeks and 9 weeks of administration, NAC and GD groups significantly inhibited the high
expression of VEGF mRNA in liver tissue (P<<0.05). Both GZD and NAC could inhibit the protein expression of VEGF and
VEGFR2 in liver tissue. Conclusion GZD can regulate the expression of VEGF mRNA mediated by HIF-10, which may be one of

the key mechanisms of its anti-angiogenesis for hepatic fibrosis.

Key words: Gexia Zhuyu Decoction; hepatic fibrosis; hypoxia inducible factor-1a; vascular endothelial growth factor (VEGF); collage
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BRAFD; il S 0L (Hitachi 247]); 5415R
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Tif CAAAGTTGTCATGGATGACC

VEGF it AGCGACAAGGCAGACTATTCA 217
T TCTTTCCTCTGCTGATTTCCA
HIF-1a I TGGATTACCACAGCTGACCA 190

T it ACAGAAACGAAACCCCACAG

W HL 138 , Bradford i & & K f5 70 %6, —80 °C
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LR FELUK 30 min, FRFE L E HINFESLIS, g BRI
% 100V. EHIEHEZE PVDF 1, 5% 54 3t i
1 h, TBST ¥#%, ¥ VEGF. VEGFR2 #ifAkLL 1X
TBST Mk ZE 4K E (1:1000), 4 CHFE LR
HRP (B —Hi IR & 1 h, TBST ek 3 &k, B
e, BIREBIEE RS T
26 GHESH

FH SPSS 19.0 #4347 Ge it AbBE, Z5HF X %
Fon, 1A HIF-1a. VEGF mRNA #£i& & M VEGF.
VEGFR2 & AL E W ECK HE SN &R I 77 £
3. 2% 4H A K BUTIE Col-IV. LN MOD fi FEb %
F BRI 2R T7 25307 o
3 &R
3.1 PTBERZIRZF4E Masson Rt sER

CCly 12 P FF 451477 8 2 35 39 I oK B 4 2L iR
iR, FEUTAHALEITER, NAC IR T IZ5H
AR R e AN FREFE DR/ CCly 1251 7 15
RKRAFHS R IR A 45 &, AER AR 4 st
T o I8 T BTG PO AT AL A T A7 AE 7 A
BEE = A g s (B L.
32 BRTEFRAN KR LN 2895200

XTI LU, CCly 185147 e S5 25 B K
RUTF4HIBAMERT LN FIRIE. SEAA LR, 7EiE
FEE 9 B, NAC. GD ¥JREA Rl A R AT 40 i
SRIERR LN Fik. GZ. GX Xf LN Fik R BRI
ZMAHIER . RNz H O RS LN 1)
FEIE FAT I AR AR, WA 2 Je3k 2.
33 BRTEMAX KR Col-1V HIFZNE

LR RRZH LA, CCly P2 45477 BE 2 35 1 KBS
JF4IMIAM R Col-IV 3Rk, SR LLE, NAC,
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E1 £&L4EKFAFAE Masson 2 EFEYE (X 400)
Fig. 1 Masson staining pathological section of liver tissue of rats in each group (><400)
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2 FEAXRATAE LN SZELTR (X400)
Fig. 2 Immunohistochemical section of LN of rat liver in each group (><400)

R2 BTEFANKEAA LN 2R (X £s,n=6)
Table 2 Effect of GZD on expression of LN in rat liver
(X £s,n=6)

1l FRS LN Rik &

(gkg™) 3 6 JE 9 /&
pagict 0.19+0.01 0.17+0.03 0.180.02
(e} 0.64+0.33" 0.88+0.31" 1.33+0.40°°*
NAC 0.1 0.56%0.27°0.77+0.21" 0.66+0.31*"
GD 260 0.5620.25"0.64+0.24" 0.71£0.13*

Gz 7.8 0.6610.23°0.79+0.12" 1.10+0.16™***

GX 39 068+0.27°1.05+0.27*°7" 1.12+0.17**"
SR "P<005; SHMAHE: “P<005; 5 NAC Zitt
B *P<005; 5 GD A *P<005; 5 GZ #Htf%: "P<0.05;
S 3 A TP<0.05: S4LA 6 At *P<0.05, T
*P <0.05 vs control group; “P < 0.05 vs model group; 4P < 0.05 vs NAC
group; *P < 0.05 vs GD group; YP < 0.05 vs GZ group; *P < 0.05 vs three
week in group; *P < 0.05 vs six week in group, same as below

HIRAEIEREE 6.9 A /R B B .. GZ.GX X Col-1V
FERHIHHEIEFIA 2 NAC #1 GD, W&l 3 &% 3.
34 BRTEAX KR HIF-la mRNA IR
A

55X HEAH A, AR R B4 2 HIF-1o mRNA
FiEAFRERT, NAC. GD Ml GZ ¥hEA %EmH
CCly i S 4L K RIFAHL HIF-1a mkik, H
H1 GD Fil NAC fEF . 5 NAC 4LkEs, GD #iiil
HIF-lo mRNA FiEPHERTERGE, 1RIE T3BR
i) CCly 5 5 118 M I B 45 K R4 2L HIF-1a
mMRNA £ik, HEGREAFERKESE R 4.
35 BRTERAT AR VEGF mRNA RiAHY
2

EXTHEAH A, B K BRI 4HZH VEGF mRNA
KILIKI- W RT, EGEHEE 6. 9 8, NAC A GD
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3 BEKXRATEE Col-IVERIEALYIF (X400)
Fig. 3 Immunohistochemical section of Col-IV of rat liver in each group (><400)

#=3 B TEFZRARITAE Col-TVERISE (X £5,n=6)
Table 3 Effect of GZD on expression of Col-IV in rat liver
(X £s,n=6)

* 5 BRTZERANKBRAFE VEGF mRNA RiAMFIT
(X £s,n=6)
Table 5 Effect of GZD on expression of VEGF mRNA in rat

|5/ Col-IVE & & liver (X £s,n=6)
4157 o - - - \ -
(9kg?) 34 6 /4 94 T VEGF mRNA #{# %k
ZH7
I — 017+002 0.15+0.02 0.17+0.01 (kg 3/ 6 9 i
5 1) o * *7r *7r
B 0'38?'12 0'6%0'33 X 0'73?'15 X A — 0424009 0334010 0.35+0.07
NAC 0.1 0.3040.13" 045+0.13" 0.4740.22" « .
. s s R — 1.61+0.55" 2.22+0.44"" 2.00+0.15
GD 260 0.22+0.07" 0.41+0.10™" 0.42+0.08 X . .
oz 78 0324005 0544017 0574012 NAC 0.1 1.1740.37" 1.66+0.25""" 1.68+0.19
ox 39 0.33; 0.07°° 0.63;0.1 e 0.65;0_13*“* GD 26.0 1.24+0.39" 1.60+0.31"* 1.51+0.24™
Gz 7.8 1.29+0.39" 2.00+0.24"*" 1.85+0.24**"
% 4 BETERFNAEE HIF-la mRNA FEME0 GX 3.9 125+0.40"1.98+0.49" 1.88+0.18""

(X £s,n=6)
Table 4 Effect of GZD on expression of HIF-1a mRNA in
rat liver (X £s,n=6)

5 biili= HIF-1a mRNA #H % 3k &
(g%g™ 3 & 6 9 J#
Xt B — 0.39+0.10 0.32+0.21  0.31%0.19
Rt —  1.23+0.72" 259+0.61" 2.57+0.95"
NAC 0.1 0.82+043 1.66+0.91"" 1.46+0.32""
GD 26.0 1.05+058 1.4440.22"* 1.3740.70"
GZ 7.8 1.06+0.83 1.95+0.74" 1.86+0.74"
GX 3.9 1.20+0.66° 2.19+0.71"*" 2.15+0.82""

BEH RdNH VEGF mRNA ERiE, GZ fil GX 41E

AAHE, %S,

36 BRTREFNAX AR VEGF EBRIARFN
YRR 3, SRR, AR K BT

VEGF HHAREEEFm (P<0.05). HEAIALL

B, NAC. GD 4 KM VEGF & H Rk W&

K (P<<0.05). Z4%5% 6. 9 J&, SHAIA A,
NAC. GD. GZ 4 K IE VEGF & HRIEK &
FFRK (P<<0.05). #&7RI8 N7 A NAC 3 5e4]
il CCly ¥ M FFLF 4tk K RFAH L VEGF AR
15, HH GD 5 NAC #URAMHY, T GZ, 1 GX
TERAE, WE6 KK 4.
3.7 BRTEMAMN KRR VEGFR2 EARIAH
A

NP 3. 6. 9JF, SXTIRALLE, BIRI4IK
RUHBE VEGFR2 S ARIA BT E (P<0.05). 5
R RS, NAC. GD. GZ 4 KR ATITE VEGFR2
RARIEEFHFC (P<0.05), HEFIEMRHM.
i) CCls B M55 K U 4H 2 VEGFR2 5
KIERZEFF, NAC FIlF N ZH7 ) aedifi] CCly
HAT A 4edb K BRAT4HZ VEGFR2 A FiL, NAC
5 GD fEHAHY, # GZ fEH ¥ 5k . GX %} VEGFR2
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*x6 RTERANKRATAE VEGF ZEERIEFN (X £s,

R 7 BRTERANKRAE VEGFR2 ERARIKHIFNT

n=6) (X £s,n=6)
Table 6 Effect of GZD on protein expression of VEGF in Table 7 Effect of Gexiazhuyu Decoction on protein
rat liver (X s, n=6) expression of VEGFR2 in rat liver (X £s,n =6)
5 7 &/ VEGF & FIAHX ik & i3 Fiilhevs VEGFR2 & FI AR F ik 7

(9kgh) 3/ 6 J4 9 (9kgh)  3M 6 J& 9 /4
of e 0.16+0.06 0.15+0.05 0.1540.05 of e 0.15+0.04  0.18+0.05 0.14+0.05
st 0.49+0.11" 0.74+0.16™  0.54+0.13"* R 052+0.11" 0.894+0.16"  0.59+0.13"™
NAC 0.1 0.32+0.10™ 0.38+0.09""  0.22+0.06"* NAC 0.1 029+0.06™ 0.3240.07  0.30£0.10"
GD  26.0 0.35%0.08" 0.44+0.10"  0.31£0.10""* GD 260 041+0.08"*051+0.11*  0.38+0.11*

Gz 7.8 0.4140.09" 0.61+0.08"** 0.35+0.09""**
GX 3.9 0.44+0.07 0.7240.14™°7* 0.454-0.07***

GZ 7.8 0.4040.06"** 0.631+0.13"***" 0.424+0.07*"**
GX 3.9 0.4740.09* 0.754+0.19"*** 0.4940.12***

3
VEGF -_— GEy T e o T

VEGFR2 TN R Smm— w— —

Bl oy o — —_— — -

6 J4
VEGF -— - o o o

YO e i - > o w—
L T ——
94

VEGF ---‘--

VEGFR2 = Gl - = T T

M B NAC GD Gz GX
4 RTEFATARA VEGF. VEGFR2 ERFRIAN
S
Fig. 4 Effect of GZD on protein expression of VEGF and
VEGFR2 in rats liver

EARIETHEZmWN. Wx7 KA 4.
4 g

TSR IR R, FFEF 4Rtk & T T4 o i
A S A . VEGF 24 BRI 35 T
M AR EZ T, PR AR S

B-actin

MEHAE, 5 VEGF 4 sl 245 M, fERF£F 4k
RIERFET VEGF K32 iRRIA /KT 2T ke,
VEGF 52 R IAH HAE H 2 40 R AR (R A4
ZAEP), AT W VEGF 78 FFF 44k 1 g A2 vh B &
BIER .

R SRR 21 2 A b R ot 2 v 32 T8 g B RS i 9,
HIF-1o 7E1X — i B FE Hh R 35 B T E A,
FRONEREE R <R TF e O, FERE B LR,
HIF-1oe A, 33017 5 B0 A A R IR IE R Y.
BrREEGEN FIEATE VEGF. VEGFR1 ik, skt
JRE AR L A2 R Col-I. Col-IVITUAR, BE4%Z 54T
YEAL 5 R EERRR  HIF- 1o J PR e 1k 389 in o JHF 21 4
A LA A B S B SR DTN B G B B, 2 — AN SR 1)
TEFFEFYEAL IR 7 (1 R 72324 FEBEIREE
- Hz 4 Cendothelial cell, EC) i#id HIF-10/VEGF
% F i VEGF.VEGFR [IRIA, MITEmFR HIF-1a.
VEGF 2[5, ShEHRIBOFARETS S VEGFR2 Rk
ST, R DA AT o Ak B A I A R
W, HIF-lo. VEGF 2%+ EEM1EH .

AT, 7RG 3 A, SXTHRA LR, B
RIH K BHTFAE HIF-1a mRNA FiA/K 5T,
i H R FiF 3L VEGF mRNA 1 VEGF.
VEGFR2 & A FIEAKF L. fEmERm, I
MR RRE . ATk KRB0, AL FEFEREE ik It A
FKIBACER LIRS . SAEREENE S LR
R R A B LR AR — 8 $27% CCly 18 BN RS 14 T
i, RN T I EREA MR B, HIF-1a Kk T
W, HERE I R RYPEREERIE, G
JIE LN Col-IVEE4H f 0 T AR R BR RS, e
B E A4 .
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CCly 12 -t Re i 175 5 K BUHIE HIF-1a A&
HFWRKE VEGF. VEGFR H#it B, 3FH
HIF-1o mRNA 7KV 5 A 4EACREFE 2 A OG, BIK
B JFF £ 24 AR I 5 2 2R i SR 52 1140 2 T
#H, %455 Corpechot 25122, Copple Z5 28I 7t
— 8., —EMER N, FiE sk R
HIF-1o. VEGF mRNA 7K-F-#1 VEGF. VEGFR2 &
38 K T BE 2 45405 R S [A] R 2 K i (3~6
JD, B4k K ML, NAC AIiE N Z5 iz A
HIF-1o. VEGF mRNA FIAH 8 [ R KT 1
%, BOFESCESY 9 FAWI TR, AHOCHE R I A Bl 45 I
) [ ZE K T R R T . ST AR 82 T4 3.
6. 9 J& 3 AMIFIA] A, A FRFR AR A4 R 7 2
BB T BT A CIE R mRNA RIA/K B3
RT B, $2RI0 T iEH7 . NAC B8 ol JH ik
(RRAECIRAS s A ) U 42 I A A e

JH 8 4 AV P A ofn 387387 AR 6 I VR RIS AT 3 B 1
SOUR, AR T PR IR AR IIRE, RS HEE C
J7 RIFER . AR AR I R AT
LFUEAIEARUE 2 — 7, JLP- R 5 I 27 4 r A
A MR NG ARTT A defh . AL SE “ifn
FUE” B2 BLT7 7)o ARBFIUEET HIF-1a /T B
LT S I A A LA AR A DGR bR, IRVTIR R
B O I A AL IS UE” 15T A AL,
TE— B FEJE LR T 47 A B2 s ALK 23 7
YRR, MWIIREZMEFE 7B “ M

IE )L/E\l o

SE
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