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Purpose: Insulin-ike growth factor-| (IGF—I) is known to increasa renal function

when administered in vivo, and nitric oxide (NO) is known to play a dominant
role in the homeostatic regulation of glomerular, vascular and tubular function

under normal and pathological conditions. To elucidate the effect of extemally

administered IGF- during compensatory renal hypertrophy in neonatal rats, the
change in renal function, nitiric oxide synthase (NOS) activity and expression
of endothelial NOS {(eNOS) mRNA, were investigated.

Materials and Methods: Sprague-Dawley rats were classified according to the
criteria of operation time and experimental methods. Unilateral nephractomy
{UNx) was performed at 7, 14, 30 days after birth and recombinant human
IGF-I (rhIGF-l, 3mg/kg/day) was administered for 3 days after nephrectormy.
The glomerular filtration rate (GFR) and effective ranal plasma flow (ERPF) were
determined in the serum. The NOS activity and expression of eNOS using

reverse transcription-polymerase chain reaction (RT-PCR) were determined in

the contralateral kidney tissues.

Results: The GFR/g wet kidney weight, ERPFig wet kidney weight and NOS
activity were significantly increased after the administration of IGF-| in the
unilaterally nephrectomized group. A significant difference in GFR/g wet kidney
weight, ERPF/g wet kidney weight and NOS activity were observed in all of
the 30 day groups regardless of the expearimental metheds. RT-PCR of aNOS
in the rat renal tissue revealed an eNOS band at 819bp. The corrected
densitometric values (% of sham operation group value) of eNCS band in the
naphrectomized group significantly increased comparad to the sham operation
group regardless of IGF-1 administration. A significant difference in densitometric
values of eNOS band was observed in all of the 30 day groups regardless of
the experimental method.

Conclusions: rhlGF-l improves renal function via a vasodilating mediator NO
by effectively increasing renal perfusion and GFR during and after the cellular
growth phase in rats. In addition, considering the fact that IGF-| administration
is more effective during the neonaial period, it may facilitate improvement of
renal function after renal damage during this period.

(Korean ¢ Urol 2000; 41: 1163~-71)
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Fig. 1. GFR/g wet kidney weight (WKW) after unilateral
nephrectomy and/or IGF-1 treatment.

The GFR was significantly increased after the administra-
tion of IGF-I in the unlaterally nephrectemized group. A
signficant difference in GFR was obscrved in all of the 30
day groups regardless ol the experimental method. Values
are represented as mean + SEM.

UNx%+IGE-I: thIGF-1 was administered for 3 days after uni-
lateral nephrectomy. UNx: unilateral nephrectomy. Sham+
IGF-I: 1hIGF-I was administered for 3 days after a sham
operation. Sharn: sham operation. *p<0.05: compared with
UNx group. *p<0.05: compared with 30 day group.
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Fig. 2. ERPF/g wet kidney weight (WKW) after unilateral
nephrectomy and/or IGF-I treatment.

The ERPF was significantly increased after the adminisira-
tion of IGF-I in the unlatersily nephrectomized group. A
signficant dilference in ERPF was observed in all of the 30
day groups regardless of the experimental method. Values
are represented as mean - SEM.

UNx+IGF-I thIGF-1 was administered for 3 days after uni-
lateral nephrectomy. UNx: unilaleral nephrectomy. Sham+
IGF-I: thIGF-I was administered for 3 days after a sham
operation. Sham: sham operation. *p<0.05: compared with
UNx group. ‘p<0.05: compared with 30 day group.
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Fig. 3. Activity of Nitric Oxide Synthase enzyme: after uni-
laterat nephrectomy and/or IGF-I treatment.

The NOS activity was determined by 14C-labeled L-
arginine/citnulline conversion and prelein assay. The NOS
activity was expressed per gram of tissue {% conversion/
mg prolein). The activily was significantly increased after
the administration of IGF-T in the unlaterally nephrecto-
mized group. A signficant difference in NOS activity was
observed in all of the 30 day groups regardless of the ex-
perimental method. Values are represented as mean+SEM.

UNx+IGF-I: thIGF-1 was administeted for 3 days after uni-
lateral nephrectomy. UNX: unilateral nephrectomy. Sham+
IGT-I: thIGI-1 was administered for 3 days after a sham
operation. Sham: sham operation. *p<0.05: compared with
UNx group. "p<0.05: compared with 30 day group.
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Fig. 4. Reverse wanscription-polymerase chain reaction
of ondothelial NOS mRNA of rat kidnoy after unilateral
nephrectomy and/or IGF-1 treatment.

ToP: RT-PCR of endothelial NOS mRNA of the rat kidney
in each group. An eNOS band at 819bp was detected in
each group. Bottom: Densitometric analysis of the top
eNOS 81%hp band. Mean and SEM of densitometric values
are expressed ad (od-Bkgl/mm?® M: slandard molecular
marker, 1 —4: 7 day group, 5-8: 14 day group, 9~ 12 : 30
day group, 1, 5, 9 UNx+IGF-I, 2, 6, 10: UNx, 3, 7, 11:
Sham+IGF-1, 4, 8, 12: Sham

*p<0.05: compared with 30 day group group.
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ol Al e IGF-I NS A &Ey 2 A3
HEA Wt 28 A3 2404 IGF10) ¢o] Frla
Che WnPo) ofd)) GHoll 923814 @i GH indepen-
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