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Zhenwu Decoction delays ventricular hypertrophy in rats with uremic cardiomyopathy
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Department of Cardiology, Heart Center, Zhujiang Hospital, Southern Medical University, Guangzhou 510280, China

Abstract: Objective To investigate the inhibitory effect of Zhenwu Decoction on ventricular hypertrophy in rats with uremic
cardiomyopathy and explore the mechanism. Methods Cardiocytes isolated from suckling rats were divided into control
group and indoxyl sulfate (IS) group, and the protein synthesis was assayed with ["H]-leucine incorporation and cellular
protein expressions were detected using Western blotting. Fifty SD rats were randomly divided into sham operation group,
model group, and low- and high-dose Zhenwu Decoction treatment groups, and except for those in the sham operation group,
all the rats underwent 5/6 nephrectomy. Four weeks after the operation, the rats in low- and high-dose treatment groups were
given Zhenwu Decoction via gavage at the dose of 4.5 g/kg and 13.5 g/kg, respectively; the rats in the sham-operated and
model groups were given an equal volume of distilled water. After 4 weeks of treatment, serum levels of IS were determined,
and cardiac and ventricular mass indexes were measured in the rats; cardiac ultrasound was performed and Western blotting
was used to measure the expressions of BNF, p-ERK1/2, p-p38 and p-JNK in the myocardium. Results Rat cardiomyocytes
treated with IS showed significantly enhanced protein synthesis and increased expression levels of BNP, p-erk1/2, and p-p38 as
compared with the control cells (P<0.01), but the expression of p-jnk was comparable between the two groups. In the animal
experiment, the rats in the model group showed significantly increased serum creatinine (SCr) and urea nitrogen (BUN) levels,
24-h urine protein (24 hUpro), plasma IS level, left ventricular mass index (LVMI) and whole heart mass index (HMI)
compared with those in the sham group (P<0.01); Both LVESD and LVEDD were significantly reduced and LVAWS, LVAWD,
LVPWS and LVPWD were significantly increased in the model rat, which also presented with obvious cardiomyocyte
hypertrophy and increased myocardial expressions of BNP, p-ERK1/2, p-p38 and p-jnk (P<0.01). Compared with the rats in the
model group, the rats treated with low-dose and high-dose Zhenwu Decoction had significantly lowered levels of SCr, BUN,
24 hUpro and IS (P<0.05) and decreased LVMI and HMI; LVESD, LVEDD, LVPWS, LVAWS, and LVAWD were improved more
obviously in the high-dose group, and the myocardial expressions of BNP, p-ERK1/2, p-p38 and p-JNK was significantly down-
regulated after the treatment. Conclusion Zhenwu Decoctin can reduce plasma IS levels and inhibit ventricular hypertrophy to
delay ventricular remodeling in rats with uremic cardiomyopathy.
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Tab.1 Comparison of biochemical outcomes in different groups

Parameter Sham Model Low-dose High-dose

Scr (umol/L) 40.79+£9.23 83.06420.19** 62.93+15.44" 59.89+12.74%%

BUN (mmol/L) 7.36+0.32 13.92+1.66** 11.43+£1.22%% 11.03+1.04%%

24 h Upro (mg) 7.81+2.62 33.99+7.40%* 20.35+7.10* 18.99+7.89%

IS (mg/L) 5.90+0.99 8.24+1.04** 7.19+£1.28 6.1£1.21%*
**P<().01 vs Sham;*P<0.05, “*P<0.01 vs model group.

R2 BEXROHERESER

Tab.2 Comparison of HW, LVM, BW, HMI and LVMI among the groups

Parameter Sham Model Low-dose High-dose

HW (g) 0.97+0.11 1.2140.04** 1.03£0.18 1.06+0.05%*

LVM (g) 0.56+0.09 0.82+0.07** 0.78+0.13 0.66+0.07*

BW (g) 406.48+49.20 326.81£17.12%* 347.97+14.32 359.56+21.44%

HMI (%) 0.25+0.02 0.37+0.01** 0.29+0.06 0.28+0.03*

LVMI (%) 0.14+0.01 0.24+0.027%* 0.20+0.04 0.18+0.02°*

**P<(.01 vs Sham group; “ P<0.05, ““ P<0.01 vs model group. HW: Heart weight, LVM: Left ventricular

mass, BW: Body weight, HMI: Heart mass index, LVMI: Left ventricular mass index.
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Tab.3 Comparison of echocardiography parametersat different groups of rats

Parameter Sham Model Low-dose High-dose

LVAWSs (mm) 1.58+0.11 2.15+0.25%* 1.93+0.32 1.77+0.16"
LVAWd (mm) 2.72+0.31 3.60+£0.34** 3.17+0.45° 3.17+0.19°
LVPWs (mm) 2.74+0.17 3.57+0.40** 3.34+0.27 2.94+0.15"
LVPWd (mm) 1.61+0.15 2.06+0.29* 1.94+0.30 1.79+0.09

LVESD (mm) 3.57+0.20 2.30+0.88%* 2.97+0.77 3.46+0.43"
LVEDD (mm) 6.73+0.38 6.05+0.51** 6.33+0.52 6.57+0.37"

*P<0.05, **P<0.01 vs Sham group; “P<0.05 vs model group.

Sham
E2 FEXROREBEER

Model

Low-dose High-dose

Fig.2 Echocardiographic presentation in different groups. A, E: Sham group; B, F: Model group; C, G: Low-dose group; D, H:

High-dose group.

Model

Sham
E 350 ok
300 1
—~ 250
£ 200
Z 150
O
100 1
ol
o0
Sham Model
Wit e i B

Low-dose  High-dose

UEAFR , PREFAETE ZO CME R BRI A2 T
ORI HIESE =, 1S 2 —FhEi K AP R 7K
THIERER . OATRA I EYIREE A I, A
ML TEIANT, 25240 BRI ERT 18> BF
FERW, e FIIREIE H B M LA IS, ikl
& W IIRE R, F 1S AP IZHTTHS , Al RN 22

Low-dose High-dose

B3 SAKRROEHERE

Fig.3 Pathological changes of the heart tissues in different
groups (HE staining, original magnification: x400). A-D: HE
staining in sham group, model group, low-dose group, and
high-dose group, respectively. **P<0.01 vs Sham group; “ P<
0.05, ##P<0.01 vs model group.
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Fig4 Myocardial protein expressions in different
groups. A: Western blotting showing BNP, pERK, ERK,
pP38, P38, pJNK, JNK and GAPDH expressions; B-E:
Densitometric analysis of Western results. **P<0.01 vs
Sham group; “P<0.05, ““P<0.01 vs model group.
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