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Abstract

AIM: To investigate the efficacy and mechanisms
of action of valsartan on portal hypertensive
gastropathy in rats with gastric mucosa lesions.

METHODS: Forty-eight SD rats were randomly
divided into a sham-operated group, a portal
hypertension gastropathy group, a valsartan
prevention group, a normal dose valsartan
group and a high dose valsartan group. Portal
hypertensive gastropathy was induced by the
partial portal vein ligation method. Gastric mu-
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cosa TGF-B1 expression and microvessel density
(MVD) were detected by immunohistochemical
staining method. Gastric mucosa Smad2 and
Smad7 protein expression was detected by West-
ern blot. Plasma levels of rennin activity (PRA),
angiotensin Il (Ang II), alanine aminotransfer-
ase (ALT), and albumin (ALB) were determined
by ELISA.

RESULTS: Compared with the model group,
gastric mucosa TGF-B1 (11.58 + 2.27, 13.29
2.82,13.15 + 3.36 vs 24.25 + 3.48, all P < 0.05) and
Smad?2 (0.86 + 0.59, 0.82 + 0.36, 0.83 + 0.49 vs 1.60
* 0.77, P < 0.05) protein expression was signifi-
cantly decreased in the valsartan prevention
group, normal dose valsartan group and high
dose valsartan group. Smad7 protein expression
in the valsartan prevention group, normal dose
valsartan group and high dose valsartan group
was significantly higher than that in the model
group (1.59 £ 0.72, 1.65 £ 0.80, 1.69 * 0.85 vs 0.58
1 0.35, all P <0.05). Plasma PRA (16.49 ng/mL *
2.77 ng/mlL, 15.92 ng/mL £ 4.30 ng/mL, 16.72
ng/mL + 548 ng/mL vs 11.49 ng/mL + 2.12
ng/mL, all P <0.05) and Ang II (1664.44 pg/mL
+ 285.47 pg/mL, 1686.82 pg/mL + 499.16 pg/
mL, 1734.07 pg/mL * 326.66 pg/mL vs 1110.38
pg/mL = 193.85 pg/mL, all P <0.01) were also
significantly higher in the valsartan prevention
group, normal dose valsartan group and high
dose valsartan group than in the model group.

CONCLUSION: Valsartan can improve portal
hypertensive gastropathy probably by down-
regulating TGF-B1 and Smad2 expression and
up-regulating Smad?7 expression.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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Fik: 48R § SDR ALY ABRF KA. 1]
Fhk S M H R A, YT L. H
WA HLF B A Y 3 A AE R B . R
W VM bk £ T % % K5 & 113 Bk & Rk
AmBEA. ZIR AP F R E RN EE KR
RF FERR 2 R AL A K B F-B 1 (transforming
growth factor-p1, TGF-B1)&ik . & % JE
(microvessel density, MVD), Western blot%#7
A #6020 22Smad2. Smad7% @ £ik. ELISA
A &-20 & 7 B & (plasma renin activity,
PRA). £ %7k % Il (angiotensin II, Ang
). 5&B % & H(alanine aminotransferase,
ALT). &% & (albumin, ALB)7K-F.

R BT, W AR F e et A
24 H FEEAL FTGF-B1(11.584+2.27, 13.29
+2.82, 13.15+3.36)%] 24K T #4240 (24.25
+3.48)(P<0.05); 4V, & HA &
20 e A AE N F 40 F B ARl AR (12.08
+2.34; 13.13£1.42; 12.04+1.02) 78 B 1%
T AL (17.091+5.52)(P<0.05); #y32fRky
2B, WHLN BB Fe AN F LR AL AL AR
P Smad2% & £1£(0.86+0.59, 0.82+0.36,
0.83+0.49)4 # A 20(1.60+0.77)H 2 F %
(P<0.05), 123 TR F R4, Smad7%®& & &&
(1.5940.72, 1.65%0.80, 1.6940.85)4x 4% A 20
(0.58+0.35) 27 & (P<0.05), 124& TR F
RA. BRI A., FHF F L8 Fe e fE )
220 PRA(16.49 ng/mL=+2.77 ng/mL; 15.92
ng/mL=+4.30 ng/mL; 16.72 ng/mL+5.48 ng/
mL). Angll (1664.44 pg/mL.+285.47 pg/mL,
1686.82 pg/mL +499.16 pg/mL, 1734.07 pg/mL
+326.66 pg/mL)7K-F 4 A2 A 28 (11.49 ng/mL +
2.12 ng/mL, 1110.38 pg/mL +193.85 pg/mL)it
58 2.9t & (P<0.05, P<0.01).

BiR: MR R ENHIRESERE R
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TGF-Bl. Smad24kik, LiflSmad7 & ik & #
1EA.
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Vi ik =1 P 15 9 (portal hypertension gastropa-
thy, PHG) 3= 2 W, T Ak ] ik & B E (portal
hypertention, PHT)E 2. 5B HLHLHI" 2 —
Tl 8 BV R L M A, A 2R 2R AR A R
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I, AngID) IR SZ ARFEHUAA BRAGT T bk s
U T 4 A0 R 23 1 R A i 4 L, LR
BLHI AT B85 #0740 AR K PR B 1 (transforming
growth factor beta 1, TGF-B1)IMA B AMIEA
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BANHITGF-B1 5 TGE-B1 11 B S2 A ) & N ik
TR AT AR BT AR i I 0 R IR
YO IE AT T K TGF-B1 IR R IE, BRI
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AP N PHG K WU K L A8 BT — 8 ¥A
7 A Y, AR DG L5 T 280 M6 o 99 25 1) 5
PARAE LD ARSI SUOU G AT E 0] 5 bk v s
P K Bl 2R B A i A 2R 1 5 i A AR
B

1 #RFITSA
L1 A SEEEh W) 4 A & Sprague-
Dawley (SD) K48 -, 1£)5i#200-220 g, 1 |
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WA 2 AT B 2 w5, 465 X0830); TGF-BI
Pifk(Santa CruzA ], 575 Hsc-146); Smadfifk
(Santa Cruz/a &), Smad2 %% 5 sc-135644; Smad7 5%
“Fs¢-11392); CD344UMA(HE NI B AE M HATF K
MR, SABCHUH & (U A8 =My T
ABRAF]; = ARBOAFECE & RAEDE AW

FUITHRAIL).

12 Fix

1.2.1 i fe A 50 KR BEHL /iS4,
BTFARARXBA @2 = 6). BIH @ =6). 4iv»

WA (@ = 12) Sy A B4 @ = 12).
HyP SRR @ = 12). B4R R T
SERA L TC B R ALK S R IE ) Bk
FRAEI R R 7, 120 10 R R R R
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FETMALAL, 4 wkic 54Tl — KT
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T H R0 AR I s 70 B 2 AR IE AR S 23 4
Y, T H RIS R 20 me/kg AR RER, 17k/d;
JE#E40 me/kgR R ERER, 1k/d, ZEL22 wk. i
R AT AR T AR5 2838 145 50.9%NaCl
WHE S, 42 wk.

1.2.2 B F5BE R ARAT AR & A4 whm K flAE
12 h, ¥R7K, 3% B EE320.1 mL/100 gl s A R
Jii # R P SO 4, LLO.9%NaC I M 5 M
24, BTEUE 2 mm X 4 mmAK/NZHZR2E, 1
PUBANA% 2 5 F e 8] 5 A A3, 4 pom S0 4L
VI ATHER (D, o — P H IR 21-80 °CIRAT-
1.2.3 % B Z (plasma renin activity, PRA). 2%
%7k % Il (angiotensin I, Angll). AR5 4% R B
(alanine aminotransferase, ALT). # % & (albumin,
ALB)#: AbFEK UG B IKCR L3 mL, 4%/
ELISAJ5iLMI5EPRA. Ang II. ALT. ALBiK
FE, FLAD IR SR 70 G Ul B P A

1.24 Sz B4 3 Eeml § 261820 R TGF-B1
Faik: RHISABCE. W& A Ul 4 A4k
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A2 G0 )5 S ARG B T OE PELEE, 20065 mi i
B AR E 3N LT, diad WA AR R S
TG, 0BG o BT A E R s 4 ZR4E 2
SRR AT 2 A AR B PR TR 22, B
JPEIMA.
1.2.5 2R MBALF L E N F FEEM o F 5
JE: KHSABCIE, W& B A N I8 AW+
ARTIFRATBRA w77 b, P F i W AT 4R A
MVDFIN 7740 R (1)CD34BH P LAILAS Py Bz 4
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1.2.6 Western?7 & 447 § £5/£Smad2. Smad7%
B FA K B RSV S IR, 4
O R 4 vl W P AR EAT . AR 3 B A A o
AN5%SDS# 10 min, 250010 min, $EH I,
BCAM & 8 1 7 . BOE R FEAIIAN10%
1 e SR RN - R N M It Z (SDS-PAGE) &R
i, U AR AT 4 R, I N S%BNE Wik
P2 h, DA P AR S B S0 . RO
FH 5% 5t g 0ok #s e 1K) — PR R, 4 CHEIK
R, TBSTHE3 VR, H:1K20 min, 2 Ji ¥ B H
5% Bt 5 Wk W RE () — B R, 4 CRRIRER
4 h, 25 HTBSTYE3 IR, #FX20 min. KHECL
ez R JeER N E A& &, TRETHRT R
W i, BRI ER. HGENEA
] MG AL PR AR AT 23 4T, 5 H 3L R 5 B-actin ()
W ' U AL

it AR K HISPSS13.04 i #dt, s
B imean + SDFE /N, £ 41 7] L8R LR 2%
T3 ZE 53 M, #5707 22557V, PP LR FILSDYE, #7
75 ZANF%, K HDunnett T340 5. P<0.054 22 54
vk L

2 BR

2.1 #ALE OL AP WA R AR AT I3,
L2 Ul FHEE ez, s 00T, 1HENE
AP I s TR e, b YE T S7 AR R R 7R A A Sy
A2 R RAET:, SRR REE ez, = E.
IR T ARA T RIET.
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?ﬁWﬂ B ) 2 RN A3 7 2K B A

HZTGF-BIFHPERIA R BOERLA FEAR, 273
i 2 L (P<0.01, P<0.05)(Kl2, #1). CD34
BH M 2 T8 2 2 L1 I3 P B Al M R 2 v, A
kR gt L — R R AL, B
6 UL I P R A S ROIR BRI AN 38 5 43
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JE MR AL B
o T @M. BT
AL R Y PHG
KA F FEIE o
By, B2 R
EALHE; IFA A&
S PR A A
B, THae%a
A Y, TR ES) A%
LR —Z R4
JA, A ls RAE R 4
WImA AT %
RIE.

3 REAREFNNBSHHRMIMERBEBEIRSABC x 200). A: {EFARL; B: i, C: Ay MEFINGA; D: 4y )
FH; B GRS A

R 1 BEKRFBBHLATGF-PI. Smad2, Smad7ZRIEFIMVDEELY (mean + SD)

DR n TGF-B1 MVD Smad? Smad7
BFARE 6 859+1.10° 854+132° 062+033"  202+0.93°
pey LA 6 24.25+3.48 17.09 +5.52 1.60+0.77 0.58+0.35
B 10 11.58+227° 12.08+234°  0.86+0.59° 1.59+0.72°
ANBEMFIEE 10 13.29+2.82°  13.13+1.42° 0.82+0.36°  1.65+0.80°
GHMBNEHIEA 9 13.15+336° 12.04+1.02° 083+049° 1.69+0.85°

°P<0.05, °P<0.01 vs SfEH. MVD: HINBBE; TGF-p1: L EKAS-p1.

xR 2 BEKEIBPRA. Ang-Il, ALT, ALBSELELHE (mean +SD)

pax:l n PRA(Ng/mL)  Ang Il (pg/mL) ALT(U/L) ALB(g/L)

BFARAE 6 12.06+1.93 9559911291 65.50+16.80 27.37+0.95
pey LA 6 11.49+212 1110.38+193.85 79.00+42.69 24.00+1.89
A B5E 10 16.49+2.77° 1664.44 +285.47° 57.00+10.00 25.48+1.89
ANBEMFISE 10 15.92+4.30° 1686.82+499.16° 68.90+29.48 27.86+0.75
AUMBINEHIEE 9 16.72+548 1734.07+326.66° 67.22+22.61 26.24+0.92

P<0.05, °P<0.01 vs ¥EI84H. PRA: IIEISE; Ang |l - B EHE I ALT: SERESET; ALB: BES.

2K B R SV S I R A
LA, 22 8 Ge it 2 5 L(P<0.05)(1&13).

2.4 FAEA22Smad2. Smad7& @ REH A
Western blot45 R o, SEFARAMLL, @
HARREF AL Smad2 & (1 RIEW BT
(P<0.01), T Smad725 1R IA ] . FEIK(P<0.01).
Gpb PSRBT R e AN I % ) e 2 R A
A1 ZS mad2 8 (RIS IIK T 1E AL 41 (P<0.05),
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Smad 74 [13RIE 3 B T4 (P<0.05)(FK 1, K]4).
2.5 f275PRA. Ang-11. ALT. ALBA¥ 4iyb
TETRBHZH % R 2 R0 035 7 e 2K B L
PRAZKT-IH & 3 T A 41 (P<0.05); Ang- 11 & &
e T IS RZH (P<0.01); bR FT AL W L)
2RI A AR A M ALT KPR T A4l
ALB s FIs il 15 sl i 2= 7 0
Gt L (3R2).
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1
Smad7 - - —— -

B-actin

4 Western blotD#TB55R4A4Smad2, Smad7EBR
IRBYERRKRE. 1: (R TARL; 2: 1R, 3: Gy bIHTABGAH, 4: 4
PHEERIFEAA; 5 4y HEImRE .

3 111E

H T 2 3024400, PHG & — ROy (1 1t 5 ok
PRt T T v A B0 K K [ A2 B, A
HEFG NI 1L, b sk i pe R 22, 5 el
REJR L. 7R K0 R s AR T, 7 RE
TR N AR B N, TS R R A i AR /)
KRS R R e, R MUYk, e
JE L PR RO T 40 R i
A, A RSN 0 R 1) S IR 3 0, S 3
BN R 7K, SEmE FR TR L. A, TRk
e s BT R0 ML P AR R D9 SS, B R
R 05 5B 52, TR 51 R T RIS HH i) o
LR gz 1,

AR I, BT AR K4 wkin B BB
M55 S R e 48, 7 RE e, JEARTA B ff
HWEY IR, ERERE; B0 R,
ik WAL, 5 SRR IS — 3. A I T
B 2H i R R A ) 2K B R
A s ke, B il B B D, B
oKk, FHCD34kR I AR S 1 (1 A 3
HFNGRYP TG4 L R S AR A% R s A
By v TR T RA, Sy 4l. o)
5 2 RO 75 e 2 o A A I A A L A
H B2 57(P<0.05), $EoREiyD T 105 b
FEL7K Pl L3 5 K SO L, i U LR,
R G A B s, R R T — e iRTAE
)EH[IZ].

BEAG I i ik 70 42 ¥ T PHG I 8, Hiin 2
A 2 25y i e D i K L B R
L85 BEL 7 A BEARG T T Bk s 1), (H G O — Tl 2l
VIR REPRAR TR ), SR BT AR A I T
WS A P D $E I — P 1 A G 1 5
P SR LA 5K K (Ang 1) T B2 A4 H5 507, i
WEPEPEVE T Ang 111852 08 K 35 B AR At R A
HAT VR SRR . Bt
F. WFFCUESE, S5 HH BEAE 45 L B 1 B £ A8
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BV ), IF R YU A 4 AR A
U8 LT A0 AR ] B T8 7 PR Ang 116
TGF-B1 H 4 IE R EH, MHITGE-B1 3L
ZAR(TRII mRNA)KI& ROREIE, AR
AN MGG Ak HETE AL, I8 AN B AN IR T A
B, AT R AEPU EF A, (e b 1]
ik s 7 FF) B AR 21,

TGF-BIEA T4 I . A 1L B R
FNYL LR LT 4 4 %5 )5 TS 3 24 F 222 TGF-B1
Wi SmadfF 57 51l M R AE LAY AN T
MTGF-B15TGF-B1 1T #4524 (TGF-BIR 1T )45
&G, SMTELTGE-B1 1 BZAK(TGF-BIR 1),
WEPETGE-BIR [ X HE Al Smad2. 3H
SR A, 5L A A Smad4 B K T IR 5 R
W EY), AR B4 Rk, N5
TGE-BIIZEY AN, Ml Smad6. 7/241
MR TGF-BIR I Pt A, e IS5 TGF-BIR
[ iy, (2 EiEKSmad2. 3BERAL T BT {5
GG, CE U SE, IS4 R A
KJEH, AR AN i (hepatic stellate cells, HSC)
KEKILTGE-pIAISmad2. 4, MSmad7#&ik#l
PRS2 A S 5 % I I AR A K R A A )
TGF-B1MISmad2 £ (1415 W] 3858, Smad7
HARIE Y WIEIC, SIRTARA L ZE RS
TH R L(P<0.01). SEH 25 R, IR H &R
HLE WA KESmad7R A MTGF-B1. Smad2#
/b, PHG K i R4 21 Py Smad 73831 B {2 9 /b
IMTGF-B1. Smad2 W &G 2. W HI 4D 17
JE %A KB E FETGE-pl. Smad2f1Smad7&
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