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Tab 1. Effects of dihydropyridine calcium antag-
onists (DHP-CAs) on content of 24-h urine protein
of rats treated by doxorubicin(Dox )

Urine protein/mg-d =

Drug/mg-kg ™!
10 20 30 (d)
Control 0.44 £0.16 0.49+0.14  0.510.34
Dox model 0.77 £0.15* 10.28 £1.71* 5.80 =1.66 "
Nif 15 1.29 £0.42%  12.81 +1.81%  7.47 +2.68
Nit 10 1.52£0.51"% 15.64 =£1.83" 10.19 +1.00*
Aml 5 1.05£0.26*  12.03+2.09 4.07 +0.89"

Nif; nifedipine; Nit: nitrendipine; Aml: amlodipine. The rats of Nif,
Nit and Aml groups were given drugs po daily for 30 d after the single iv
injection of Dox 6.5 mg-kg™". ¥+s,n=7. ** P <0.01, compared with

control group;*P <0.05,%P <0.01, compared with Dox model group.
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mg-kg "' ZAX} Dox FFELHY I3 IR R A FILEF & & T
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Tab 2. Effects of DHP-CAs on contents of urea
nitrogen (UN) and creatinine( Cr) in serum of rats
treated by Dox

Drug/mg-kg ™' UN/mmol - 1,™" Cr/pmol - 1,7
Control 7.3+0.6 64 10
Dox model 8.5+0.4™ 110 £15™
Nif 15 8.6+0.6 104 £ 15
Nit 10 8.9+0.4" 129 + 14"
Aml 5 7.5+0.5* 89 = 10"

See Tab 1 for treatment. x £s,n=7. """ P <0.01, compared
with control group;*P <0. 05, compared with Dox model group.
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Tab 3. Effects of DHP-CAs on glutathione (GSH)
content and on glutathione-S-transferase ( GST)
activity in renal cortex of rats treated by Dox

Drug/mg-kg ™' GSH/pmol g™ GST/pumol-g ™" +min ™'
Control 0.15+0.03 36.4 3.2
Dox model 0.11+0.02° 31.7+2.1"
Nif 15 0.11 £0.02 30.4 2.3
Nit 10 0.09 £0.01° 26.1+1.7%
Aml 5 0.13 £0.01" 34.4+1.4

"P<0.05,"P<0.01,
compared with control group;*P <0.05," P <0. 01, compared

See Tab 1 for treatment. x £s,n =7.

with Dox model group.
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Tab 4. Effects of DHP-CAs on malondialdehyde
(MDA) content and superoxide dismutase ( SOD)
activity in renal cortex of rats treated by Dox

g/t ! MOV SO
Control 1.06 £0. 04 22.1+1.8

Dox model 1.27 £0.07™ 19.1£1.2"

Nif 15 1.29 £0.09 21.0+1.6

Nit 10 1.45+0.17* 16.6 +2.1*

Aml 5 1.18 +0.07" 23.4+2.6"

See Tab 1 for treatment. x +s,n=7. ™ P <0. 01, compared
with control group; * P <0.05," P <0. 01, compared with Dox

model group.
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Tab 5. Effects of DHP-CAs on nitric oxide (NO)
content and nitric oxide synthase( NOS) activity in
renal cortex of rats treated by Dox

NO/ pmol NOS/nmol - min ™" -

Drug/mg-kg ™'

g~ protein g~ protein
Control 0.186 +0.020 0.471 £0.016
Dox model 0.230 £0.018 ™ 0.522 +0.015
Nif 15 0.222 £0.018 0.528 £0.015
Nit 10 0.254 +0.021" 0.551 +0.031"
Aml 5 0.194 £0.021% 0.495 £0.019"

See Tab 1 for treatment. x +s,n=7. ™ P <0. 01, compared
with control group;*P <0.05,"P <0.01, compared with Dox

model group.
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Effect of dihydropyridine calcium antagonists on

doxorubicin-induced nephrotoxicity in rats

LIU Li-Lin,LI Qi-Xiong "
( Department of Pharmacology, Medical College, Wuhan University, Wuhan 430071, China)

Abstract; AIM To investigate whether dihy-
dropyridine calcium antagonists can protect rats
from nephrotoxicity induced by doxorubicin
(Dox). METHODS Nephrotoxicity was in-
duced in rats by single tail intravenous injection
of Dox (6.5 mg-kg™").
kg ~'+d~", nitrendipine 10 mg-kg~'-d~', and

Nifedipine 15 mg -
amlodipine 5 mg-kg ™' +d ™" were administered
orally after Dox injection for 30 d. Urine sam-
ples were collected respectively for measuring
the content of urinary protein on d 10, 20 and
30 and the rats were sacrificed 4 h after the last
administration, serum urea nitrogen ( UN) and
serum creatinine ( Cr) were tested. The con-
tents of glutathione ( GSH ) , malondialdehyde
(MDA) and nitric oxide( NO) and activities of
superoxide dismutase ( SOD ), glutathione-S-
transferase ( GST ) and nitric oxide synthase
(NOS) were measured in renal cortex. RE-
SULTS The contents of urinary protein on d
10 and 20 in rats given nifedipine were higher

than in those rats treated with Dox. The con-
tents of urinary protein on d 10, 20 and 30,
UN, Cr, MDA, NO and activity of NOS were
significantly higher, but GSH level and activi-
ties of SOD, GST were significantly lower in
rats given nitrendipine than those in rats treated
with Dox. The contents of urinary protein on
d 30, UN, Cr, MDA, NO and activity of NOS
were decreased, but GSH level and activities of
SOD, GST were increased in rats of amlodipine
group compared with Dox group. CONCLU-
SION Nifedipine can’t protect, while nitren-
dipine can aggravate and amlodipine can protect
against the Dox-induced nephrotoxicity in rats.
Key words; dihydropyridine; nifedipine; nit-
rendipine ; amlodipine; doxorubicin; renal tox-
icity
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