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Effect of enalapril on apoptosis of renal tubular epithelial
cells in renal interstitial fibrosis in rats

YANG Hui, ZHANG Weiru, XIE Tingting, WANG Xuan, NING Wangbin

(Department of Rheumatology and Immunology, Xiangya Hospital, Central South University, Changsha 410008, China)

ABSTRACT Objective: To observe the effect of enalapril on the apoptosis of renal tubular epithelial cells in
renal interstitial fibrosis rats and to explore the mechanism of enalapril on renal interstitial fibrosis.

Methods: Twenty-four SD male rats were randomly divided into a sham operation group, a
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model group and an enalapril group (n=8 in each group). The rats in the model group and the
enalapril group underwent the operation of left urethral obstruction to establish the animal model
of unilateral urethral obstruction (UUO). Fourteen days later after the operation, all rats were
sacrificed and their obstructed kidneys were collected for HE and Masson staining to observe the
pathological change of renal tissues. Terminal deoxynucleotidyl transferase-mediated (dUTP) nick
end-labeling (TUNEL) staining was used to detect the apoptosis of renal tubular epithelial cells.
Immunohistochemistry and Western blotting were used to detect the protein expression of Fas-
associated death domain (FADD), apoptotic protease activating factor-1 (APAF-1) and C/EBP
homologous protein (CHOP).

Results: Compared with the sham operation group, the renal interstitial injury index and renal
interstitial fibrosis index were significantly increased in the model group (P<0.05). Compared
with the model group, the renal interstitial injury index and renal interstitial fibrosis index were
both significantly decreased in the enalapril group (P<0.05). Compared with the sham group, the
apoptosis rate of renal tubular epithelial cells was increased in the model group (P<0.05); compared
with the model group, the apoptosis rate of renal tubular epithelial cells was significantly reduced
in the enalapril group (P<0.05). The protein levels of FADD, APAF-1 and CHOP in the model
group were significantly elevated than those in the sham group (all P<0.05), which were reversed in
presence of enalapril (all P<0.0S).

Conclusion: Enalapril can alleviate renal interstitial fibrosis through inhibiting apoptosis of renal

tubular epithelial cells in UUO rats.

renal interstitial fibrosis; enalapril; apoptosis
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Figure 1 Pathological changes in renal tissues (HE, X200)

A: Sham-operated group; B: Model group; C: Enalapril treatment group

B2 SHEAMREZEKE (Masson, x200)
Figure 2 Pathological changes in renal tissues (Masson, X200)

A: Sham-operated group; B: Model group; C: Enalapril treatment group
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Table 1 Comparison of renal interstitial injury index and renal
interstitial fibrosis index in obstructive kidney tissues in the

difference groups (x+s)
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E{RFARALLE, *P<0.05; SR LEE, TP<0.05
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Figure 3 Apoptosis of renal tubular epithelial cells (TUNEL, x400)

A: Sham-operated group; B: Model group; C: Enalapril treatment group
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Figure 4 Expression of FADD in renal tissues by immunohistochemical staining (x200)

A: Sham-operated group; B: Model group; C: Enalapril treatment group

Fz2 BASHL FADD, APAF-1FICHOPREZE AL N ZEETEEL F (vts)
Table 2 Semi-quantitative results of immunohistochemistry of FADD, APAF-1 and CHOP in renal tissues in different groups (x+s)

205 n FADD/% APAF-1/% CHOP/%
BFARA 7 0.45%0.16 0.410.14 0.43%0.12
EIARIZ 7 2.53+0.37* 2.73+0.26* 3.7240.29*
AR F3aT 720 8 1.92+0.32%F 2.11+0.31*F 2.46+0.27*F

S5RFARLILE:, *P<0.05; SHINA I, 1P<0.05

Es 'SHPAPAF- 15 & AL (x200)

Figure S Expression of APAF-1 in renal tissues by immunohistochemical staining (X200)

A: Sham-operated group; B: Model group; C: Enalapril treatment group

§ g ‘.a§ £ Senem A
Ele BHLACHOPRE AR N FLEE(x200)

Figure 6 Expression of CHOP in renal tissues by immunohistochemical staining (x200)

A: Sham-operated group; B: Model group; C: Enalapril treatment group
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Table 3 Comparison of FADD, APAF-1 and CHOP protein expression in renal tissues in the difference groups (n=5, xts)

ZH 5 FADD/GAPDH APAF-1/GAPDH CHOP/GAPDH
FAR4 0.98+0.39 0.08+0.15 0.43%0.12
(ERIEE| 2.83+0.51* 1.51+0.35* 3.7240.29*
AR FITGT 74 1.47£0.49%F 0.80+0.42*F 2.46%0.27*%

SBRTARHIE, *P<0.05; SHTIL LI, TP<0.05
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ROD| e - -
CHOP | -- 26 kD

GAPDH -—# 36kD

E7 ZANTERNEEHEHLAFADD, APAF-1H
CHOPHJE B &KX
Figure 7 Expression of FADD, APAF-1 and CHOP protein by

Western blotting in renal tissues in the difference groups

1: Sham-operated group; 2: Model group; 3: Enalapril treatment
group
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