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[ ABSTRACT ] Aim To explore the effect of Baicalin on blood pressure and left ventricular remodeling in rats with
renal hypertension. Methods Amogn 40 male Wistar rats 10 were randomly selected for sham operation group, which
renal hypertensive rat model was established by using two kidney one clip method. The rats with renal hypertension were
randomly divided into model group and Baicalin group after 6 weeks, eventually alive rats were devided into sham operation
group (n=9), model group (n=10) and Baicalin group (n=11) for 4 weeks intervention. ~During the experiment, the
general situation of rats was observed, and the blood pressure were detected before operation, operation after 6 weeks, and
intervention for 4 weeks; high frequency echocardiography were detected after 4 weeks and the cardiac function indexes
were measured. The rats were sacrificed and the heart was removed. The morphological changes of myocardial tissue was
observed by using HE staining, Masson staining. The myocardial apoptosis was detected by TUNEL method and the ex-
pression of endoplasmic reticulum chaperone glucose regulated protein ( GRP78) , glucose regulated protein ( GRP94) in
myocardial cell of rats were also detected by real-time PCR and Western blot.  The expression of CCAAT/enhancer binding
protein homologous protein( CHOP) and Caspase 3 was monitored by Western blot. Results Compared with model
group, there was significant change of blood pressure in Baicalin group ( P<0.05), and the indexes of left ventricular re-
modeling were significantly improved after the echocardiography (P<0.05). Compared with model group, the integral of

pathological myocardial fibrosis and fibrosis related factors matrix metalloprotein-9 ( MMP-9) , matrix metalloprotein-2
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(MMP-2), connective tissue growth factor( CTGF) and transforming growth factor-B1 ( TGF-B1) expression was signifi-

cantly decreased in Baicalin group( P<0.05).

Caspase 3 and apoptosis of cardiomyocyte were significantly decreased in Baicalin group( P<0.05).

Compared with model group, the expression of GRP78, GRP94, CHOP,

Conclusion Ba-

icalin had a certain antihypertensive effect, it could improve the left ventricular remodeling in renal hypertensive rats, re-

duce myocardial pathological changes, ease the endoplasmic reticulum stress and reduce apoptosis in myocardial cell.
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®1. ZREIWER

Table 1. Reference primer information

HEHAFR 51 HHES

GRP78 F.5'-GATAATCAGCCCACCGTAA-3'
R:5'-TTGTTTCCTGTCCCTTTGT-3'

GRP94 F:5'-GATGTGGATGGCACGGTAG-3’
R:5'-GTTCCCTTATTTGTGATGCA-3'

B-actin F:5'- CTACAATGAGCTGCGTGTGG-3'

R:5'-CGGTGAGGATCTTCATGAGG-3’

1.10 Western blot M| FAHAXBROEAAHA
GRP78 ,GRP94 ,CHOP F Caspase 3 RKi%k

AN RIPA Z#E 7R & & B 41 %] 7 PMSF, #2 B
BE R, N E R E, B 15 ul B 10%SDS-PAGE
LK, B LR R MR 95 # AL, A — 30 anti-GRP78
(1 :500) . anti-GRP94 (1 : 500 ) . anti-Caspase 3
(1:500) % anti-CHOP (1 : 200) 4°C % & o 7%,
TBST ¥t Jit. 5 minx3 K, #AR L A A BEAT 30 — 0 % I
#% % 2 h, TBST % it 10 minx3 &, ECL 1t 2% &
2B,
111 SEitFEaE

K SPSS17.0 3k 3T #AE AL 3, T E R A
Phwts R, ALK ¢ 050, ZHZ H FF L
BERHA q 5 ,P<0.05 h £ FEARITFE L,

2 & R
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PRI HCE AR IR BRI 2,

2. SALWARMFAREFEZMEREBINE] H(%) ]
Table 2. Survival rate and success rate of the rats in the ex-

periment| n( %) ]

5 A n FARBI) AR

BFARA 10 9(90.00) 9(90.00)
TR 15 13(86.67) 10(66.66)
WA 15 14(93.33) 11(73.33)

22 EEEISMSMEXRMERSZMk
ST AR AH b, B R 4 R R i R B T
(P<0.05) ; SEIRVA AR L, 5 251 4l R BRUA YT A I
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A T IR (P<0.05;% 3) .,

3. BEAKXRMETL (xs)
Table 3. Changes of blood pressure in rats of each group(x+s)

gy # n GEBEET(KPa) &S (kPa) IRYT )5 (kPa)
BFARA 9 16.53£0.43 16.32+0.64 16.82+1.04
I 10 16.47+1.85 22.54+1.33" 23.53 + 1.94°
R 11 1591132 23.53x2.42° 19.67+0.76"

a A P<0.05, 5FARLL L ;b ol P<0.05, SR LA,
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Figure 1. Heart color Doppler ultrasound images
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B 2. SAKXBROENE HE £BE R (x200)

A

BN R, LYK, A5 6 & R Fr s = &
PR s, 5B R 41 M LE, B AE 4K R TVSd
LVPWd 3 25k % , LVIDd W] & 2k 3 ( P<0.05) , %
B E SR 1,

F 4. FERRSAOHEBERHETN (7
Table 4. Ventricular structure and ejection fraction in rats

with dilated cardiomyopathy (x+s)

i) n  IVSd (mm) LVPWd(mm) LVIDd( mm)
WFEARHE 9 1.93+001 1.8 +0.04 4.85+0.28
i il 10 2.54 + 0.02° 2.37 + 0.13" 5.64 + 0.31°

EAHMH 11 2.05 £ 0.08" 2.03 £ 0.09" 5.03 + 0.39"
a } P<0.05, 5IFARLLILE ;b A P<0.05, SHEHI i,

A HBFARYL; B ABIIAL; C A4,

AR ENAL R WAV A ST H 25
I3 ,CVF K 3.74% + 0.41%, FE5I4 R BRIk
YR L, SRR T RO LA LR L, CVE Dy
13. 76%+1.37% , 518 F- AR 4 AH L0 % WL 8L 4
B/ H (P<0.05) , BEHHKELEN CVF Ky
8.63% + 0.47% , SAHIL F i, O WLET de AL 72 5 B
TBREA% (P<0.05; 8 3) .
2.5 TUNEL ERNEAKRROENMAT
RTFARL K ERC 2 WILAR LA A /D 1 8 T %) 4 i
(A1=2.78%=+1.14%) ; ST AR A A A BRI K
ST 5 (A1 =21.98%+2.1% ,P<0.05) ; 5#iHI2H
KEAA RS, A AR RO LA AT S97.43%+
0.72% , JA TN & 1H BId/ 0 (P<0.05; %1 4)

TRy P —

A NBRTARA,; B BRI COHmEHAH,

Figure 2. Results of light microscopic HE staining of ventricular muscle in each group( x200)
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3. EHEKBOEAISE Masson L5 R (x200) A NIRTFARA, B AMKIA, C HEATH,

Figure 3. Light microscopic Masson staining results of ventricular muscle of rats in each group(x200)
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Figure 4. Apoptosis of ventricular myocytes in rats of each group(x400)

26 HBHKXROENMEE MMP-9, MMP-2, CTGF  (P<0.05;%5) , MMP-9 } MMP-2 #4784 & 7304, K]
1 TGF-B1 FKi& Pl BRI 1 i O R IRERGE BRI 1 SR el

SRFARGM L, BRI K O E NI MMP- 53535 CTGF & TGF-B1 AT E /8T, &l b i ol
9 MMP-2 CTGF #1 TGF-B1 Bl ETH(P<0.05) ;8% $&0T 1 Il (NIRRT 1 s B 8 Rk
114 MMP-9 MMP-2 CTGF 1 TGF-B1 FikWl g EIrP R AN B FR (K 5)

% 5. BAKXBOUHE MMP-9, MMP-2, CTGF #1 TGF-1 FiE 254 (x+s)
Table 5. The relative expression of MMP-9, MMP-2, CTGF and TGF-B1 in myocardial cells of rats in each group(x+s)

| MMP-9( g/L) MMP-2( png/L) CTGF (ng/L) TGF-B1(ng/L)
RFARH 107.53£8.31 125.37+10.63 376.22+24.61 294.31+19.66

AL 365.06+21.75" 254.31+27.46" 742.45+46.32"° 643.96+53.01"
HATR 158.64+9.77" 139.53+7.54" 458.52+31.91" 375.04+28.48"

a i P<0.05, 5FRLLE ;b b P<0.05, 5HRIL AL,
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Figure 5. Heatmap of metabolites between each groups
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¥ g gk ik
GRPY4 | . [ /\
B-actinﬂ 2z ]\_~_/ \

Figure 6. The amplification curve and dissolution curve of GRP78 mRNA and GRP94 mRNA

x6 FHEHAROENMAMH GRP78 ,GRP94 mRNA 7k F
AL (ws)

Table 6. The relative expression of GRP78 mRNA and GRP94
mRNA in myocardial cells of rats in each group(x+s)

| GRP78 mRNA GRP94 mRNA
RFRA 1.00 + 0.01 1.00 + 0.02
TR 2 2.59 + 0.12° 1.45 + 0.11°
AU 1.85 + 0.08" 1.17 + 0.06"

a k) P<0.05, SRFARAE ;b N P<0.05, 5HEAIL i,

B-actin

CHOP |

B-actin |

A B C

H7. £EXROEINHAME GRP78,GRPIY4, CHOP F1 Caspase 3 &Rix

2.8 HBAHAKXKBROEINAELE GRP78, GRPY4, CHOP
#0 Caspase 3 ik

SF AR A e, B8 2 K EGO = LA R
GRP78 .GRP94 .CHOP [ Caspase 3 #iATHE , A4
HHFE X (P<0.05) 5 SRR 4 R L, 252505 4k B
OE LA GRP78 ,GRP94 ,CHOP & Caspase 3
IR AR (P<0.05; & 7 f146 7)

GRP94 & - ——

A B C
Cspaed o W—=
B-actin m

A B C

AHBRTARA,; B WERIA; C A,

Figure 7. The expression of GRP78, GRP94, CHOP and Caspase 3 in myocardial cells of rats in each group

R7. EAKXKROEINHALA GRP78,GRPY4 CHOP #1 Caspase 3 1BIF ik (x+s)
Table 7. The relative expression of GRP78, GRP94 and Caspase 3 in myocardial cells of rats in each group(x+s)

a: ! GRP78/B-actin GRP94/B3-actin CHOP/B-actin Caspase 3/B-actin
BFARH 1.00+0.05 1.0020.01 1.00+0.01 1.00+0.03
PRI 3.69+0.25" 2.36+0.18" 2.84+0.09° 1.93+0.02°
B 1.95+0.22" 1.54+0.08" 0.94+0.02" 0.86+0.15"

a N P<0.05, 58FRHE ;b N P<0.05, SHAEILH AT,
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o gk AR ; b Western blot 55 real-time PCR
FARUETEA KWL GRP78 .GRP94 [ & [
FIRKF-5 mRNA F 5 S8 KA SR TR, 6 IH 85 5-
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