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Renal endothelial nitric oxide synthase in hypoxia-induced apoptosis
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Abstract

Several facts are known : 1) endothelial nitric oxide synthase (eNOS) is expressed in
renal tubules, 2) nitric oxide modulates apoptosis, and 3) hypoxia induces renal eNOS
and apoptosis. Based on these, we hypothesized that renal NO/NOS might have effect
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on apoptotic related molecules for kidney is most susceptible to the hypoxic/ ischemic
injury. Chronic hypoxia (hypobaric, 380mmHg) enhances renal eNOS and this enables
us a particular condition to inhibit its activity with L-nitro-arginine methylester
(L-NAME) in the drinking water and thus to see its effect on the apoptosis. First, the
gene expression of Bcl-xL, Bcl-xs, and Bax was compared by reverse transcription
polymerase chain reaction (RT-PCR). Baseline value before hypoxia was evidently
higher in the L-NAME group than control (D-NAME group) after feeding for one
run-in day. The gene expression was increased at the first 24H and between 2 and 4
weeks, showing a biphasic pattern, but kept unaltered at 3 day and 1week. As
compared, the gene expression didnot increase further for the higher baseline value in
L-NAME group and that of Bax was evidently depressed at 2 to 4 weeks.
Immunolocalization demonstrate that in renal cortex the distribution of eNOS is
similar to those of Bcl-2 and Bax but reverse to those of Bcl-xL.. Westerb blot study
also showed a biphasic increase of BCL-xL protein in renal cortex and no effect of
NOS inhibition. The changes of these apoptotic molecules did not correspond to the
peak increase of renal eNOS. We concluded that under physiological condition, renal
NO per se is inhibitory to the apoptosis in renal cortex and NOS inhibition has adverse
effect on apoptosis. Chronic hypoxia induces a biphasic increase of apoptotic genes in
which NOS inhibition might have some beneficial effect in the late period .
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Fig. 1. The effect of nitric oxide synthase inhibition on the apoptotic gene
expression during chronic hypoxia. ([ : D-NAME ; @ : L-NAME)



Tab. 1. The comparison of gene expression of Bcl-xL, Bcl-xs, and Bax during

chronic hypoxia.

OH 3H

6H

24H

3D

1w

2W

4w

Bcl-xl/Actin D-NAME- 1.23+0.12 235+0.27
L-NAME 192+020 1.98+0.25

*

Bel-xs/Acti D-NAME 0.20+0.02 0.31 +0.03
L-NAME 0.35+0.04 0.28+0.02

Bax/Actin D-NAME 1.40+0.15 224+0.30
L-NAME 191 +0.17 1.58 +0.11

228+017
2244029

0.40 +0.05
0.35+0.02

1.34+0.10
1.45 + 0.19

234+0.18
1.77 +0.15

0.31+0.04
0.31 +0.02

1.66 +0.27
1.74 + 0.29

1.14 + 017
1.09 + 0.37

0.24 + 0.07
0.20+0.03

1.00+0.15
0.82 +0.06

1.48 +0.20
1.86 + 0.31

0.23+0.04
0.26 +0.04

0.99 +0.11
0.96 + 0.13

191+023
1.60 +0.36

0.31+0.06
0.25+0.04

'

151 +0.17
0.82 + 0.06

1.73+0.33
1.91 +0.33

0.31 +0.05
0.28 +0.05

1.81+£032
1.09 + 0.05

(* : p <0.05; %% : p <0.05)

Tab. 2 The immunolocalization of eNOS, Bcl-2, Bel-xL, Bax and Bad within renal

cortex.

Cortex
Glomeruli Prox. Tub. Dist. Tub.
eNOS —+ + 4+
Bcl-2 —_ + +
Bel-XL + + +
Bax -+ + +
Bad + — —
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Fig. 2.  Western Blot analysis of the effect of NOS inhibition on the Bcl-xL during
chronic hypoxia.




