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Effects of Antihypertensive Drugs on Renal Function and

Glomerular Morphology in Chronic Renal Failure Rats

Sung Jin Hong, M.D.", Kyo Sun Kim, M.D.", Pyung-Kil Kim, M.D.”,
Kyung Hwa Park, M.D., Kee Hyuck Kim, M.D.

Deparment of Pediatrics, NHIC Ilsan Hospital, Koyang, Korea
*Department of Pediatrics, Konkuk University College of Medicine, Chungju, Korea
" Department of Pediatrics, Kwandong University College of Medicine, Koyang, Korea

Purpose: Hypertension accelerates the progression of chronic renal disease, whether it
results from, or causes, the renal disease. Therefore, the control of hypertension is one
of the important factors that retard the rate of renal deterioration. We compared the
effects of different antihypertensive agents on renal function and glomerular morphology
in subtotal nephrectomized rats.

Materials and methods: After induction of chronic renal failure with 5/6
nephrectomy, the rats were divided into three groups; control group (Group C), enalapril
group (Group E), and nicardipine group (Group N). Systolic blood pressure was
measured by tail cuff method every 4 weeks until 12 weeks after nephrectomy. At 12
weeks after nephrectomy, all rats were placed in metabolic cages for 24 hour urine
collections to measure urinary protein and creatinine excretion. After urine collection
and blood sampling for serum creatinine, all rats were sacrificed. The renal tissue was
processed for morphometric study with light microscope and electron microscope.

Results: 1. The blood pressure of Group C increased progressively, but both enalapril

and nicardipine prevented the development of hypertension, and the two drugs were equally
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effective in maintaining normal blood pressure throughout the study.

2. Twenty—four hour urinary protein excretion was lower in Group E compared to

Group C and Group N.

3. Mesangial expansion score in both treated groups were significantly lower than the

control group. Mean glomerular volume in Group E was significantly reduced compared

to Group C and Group N. There was no significant difference in mean glomerular

volume between Group C and Group N.

4. There was no significant difference in podocyte structural changes, estimated by

filtration slit length density, among control, enalapril and nicardipine treated groups.

Conclusion: Control of hypertension with enalapril or nicardipine afforded considerable

protection from mesangial expansion in the rat remnant kidney model. But protein

excretion and glomerular growth were significantly reduced in Group E compared to

Group N. There was no significant difference in podocyte structural changes among the

3 groups. (J Korean Soc Pediatr Nephrol 2002 ;10 :

Key Words: Antihypertensive drugs, Chronic Renal failure, Rats
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Fig. 1. Electron microscopy photomicro gra-
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phy (x20,000) with superimposed
test grid used for estimating surfa-
ce density of the peripheral glome-
rular basement membrane (PGBM)
and length density of the filtration
slit to PGBM surface. The unbiased
counting frame contains 6 grid poi—
nts; forbidden lines are solid and

inclusion lines are broken.
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& Fo) Almsh 45E

O

7+ F AEHQ AT F
o 99 AlgE AHF (125, CF 390 = 05 g/
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7k Aol 7h gldnt.

NAA F 25 AR FAI 57 &
e "RzTAA Aoz Fristd 49
8F ARE U4E Folato H|de f{osHA
=g9to ™, enalapril F°¥ ¥ nicardipine ¥
ool AF 7 F A4 ol A
H Ak (Fig. 2).
ANAAH 125 & 543 creatinine clearance
gz 4 09 £ 0.1 mL/min, EZolA 14
0.1 mL/min, N4 1.3 £ 0.2 mL/min
o)l dEZRFAA EZH No| H 3l
creatinine o #&o] Famo AReH 3T
BEo A 7jzke] A stel] uhzl A 3] A
AxAoez FAPHon BI|ARAFTOE
e o= §ldch. (Table 1).

247t a e YxFolA 74 + 16 mg
o2 ExolMe 51 = 8 mg Bt} FolatA #
gto} Nitol e 656 £ 14 mgade §9%
a0} 7t glglch Exol A Nol vls) §93
A aaM ol Zaxo] Tt (Table 1).
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130 A = enalapril

~-s--nicardipine

120

weeks after 5/6 nephrectomy

Fig. 2. The course of systolic blood pressure
after final surgical procedure in 3 gr—
oups of rats. Blood pressure was me-
asured by tail cuff method.

* P<0.05 versus enalapril group and nicar-

dipine group.

Table 1. Renal functional data in rats at 12

weeks after surgery

Creatinine clearance Urinary protein

(ml/min) (mg/24 hour)
Control 09%0.1 74+16
Enalapril 14+0.1" 518"
Nicardipine 13%02" 65+ 14

#P<0.01 vs. control

nsion scorer WFE A 229 £ 0.09= ¥
a¥gA FAFET 196 £ 0.04, NI 1.96
+ 00D wste] FolstA FrHE A EXT
I Nwzre] Aol ¢llth. (Table 2). B
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AT xR NFH = fog Aol
ATh(Table 2). AAFAl 7149 &
g AFEA] A e HoldEE
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Table 2. Renal morphometric data in rats at 12 weeks after surgery

Mesangial matrix

expansion score

Mean glomerular
volume (x10° zm®

Filtration slit length/
PGBM area( g m/ ¢ m*)

Control 2.29£0.09
Enalapril 1.9620.04"
Nicardipine 1.96+0.01"

150£0.11 3317078
1.35+0.08" 3.30£0.63
1.39+0.15 3.27+0.63

PGBM, peripheral glomerular basement membrane *P<0.05 vs. control
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