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Alteration of Growth Factor Expression after
Acute Ischemic Renal Injury

Yang Sim Koe, M.D., Soo Yeon Lee, M.D., Won Kim, M.D.", Soo Chul Cho, M.D.
Pyoung Han Hwang, M.D., Jung Soo Kim, M.D. and Dae-Yeol Lee, M.D.

Department of Pediatrics, Internal Medicine”, and Research Institute of Clinical Medicine,
Chonbuk National University Medical School, Jeonju, Korea

Purpose : Regeneration and repair after ischemic renal injury appears to be modulated by circulating
or locally produced growth factors. This study examined the changes of serum insulin like growth
factor(IGF-I) and renal expression of IGF-I and II, vascular endothelial growth factor(VEGF), trans-
forming growth factor- 8 (TGF-£), and connective tissue growth factor(CTGF) during the active
regeneration period after acute ischemic injury.

Methods : Sera and kidney tissue samples(whole kidney, cortex, outer medullae and inner medullae)
were obtained before and after one, three, five and seven days of 40 minutes bilateral renal pedicle
clamping. Acute renal failure was assessed by measuring the concentration of serum creatinine. Se-
rum IGF-I level was measured by radioimmunoassay. The mRNA expression in kidney was mea-
sured by RT-PCR. The distribution of IGF-I and CTGF was detected by immunohistochemistry.
Resuts : Serum IGF-I concentration after one day following acute ischemic renal injury was signif-
icantly decreased compared to preischemic value. The mRNA levels of IGF-I, IGF-II, TGF-81 and
VEGF in whole kidney were temporally decreased on day one of ischemic injury. IGF-I and IGF-II
expressions in outer medullae were significantly decreased on day one after ischemic injury. TGF-
B1, CTGF and VEGF expressions were markedly decreased in medullae after one day of ischemic
injury compared to other kidney sections. IGF-1 was markedly decreased in cortical tubules on day
one of uremic rat. CTGF was markedly increased on tubule within three days of ischemic injury.
Conclusion : These findings suggest that IGFs, TGF-A81 and CTGF may involve in the pathogen-
esis or the recovery from acute ischemic renal injury. (J Korean Pediatr Soc 2003;46:687-694)

Key Words : Acute ischemic renal injury, Regeneration, Growth factor, IGF-I, IGF-II, TGF-581,
CTGF, VEGF
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@ IGF-1I sense: CGATGTTGGTCTTTCTCA
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@ TGF- 81 sense: CGCTTCTGCTCCCACTCC
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Table 1. Body Weight Losses(A), Serum Creatinine(Scr) and IGF-I Levels after Acute Ischemic Renal Injury

Days after ischemic injury

0(n=10)

1(n=10)

3(n=8) 5(n=8) 7(n=6)

0.0*£6.0
0.89+0.17
4526128

ABody weight loss(g)
Scr(mg/dL)
IGF-I(ng/mL)

146+1.8"
41+0.22"
382.6+29.7°

20.8+4.6"
6.3510.38"
516.3+35.2"

12.7+31
3.12+0.21"
471.8+41.3

542+21
1.21%+0.36
463.1+21.2

Yalues are mean* SE
P<0.05 compared with day 0

antisense : CCGTCTCCTTGGTTCAGC

@ CTGF sense: CCAGTGTGAAGACCTACC
antisense : ACCTTAGTGTGCGTTCTG

® VEGF sense : GACCCTGGCTTTACTGCT
antisense : AATGCTTTCTCCGCTCTG

B -actin sense : GCCAACCGTGAAAAGATG
antisense : CCATACCCAGGAAGGAAG
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> 2l F 194 38261297 ng/mLE & A9 4526+
8 ng/mLoll HEte] @A A AR THP<0.05). 2 Al
b 397 ell= 51631352 ng/mLE S7HEATTE 5UAH-H
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Fig. 1. (A) Expression of growth factors following acute
ischemic renal injury. Total kidneys were obtained on day O,
1, 3, 5 and 7 after ischemic renal injury. (B) Graphs are gen-
erated from densitometric analysis of mRNA level of growth
factors.
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Fig. 2. (A) Expression of growth factors following acute ischemic renal injury. Kidney
samples were obtained on day 0, 1, 3, 5 and 7 after ischemic renal injury. (B) Graphs
are generated from densitometric analysis of mRNA level of growth factors.
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Fig. 3. (A) Expression of IGF-I and IGF-II following acute ischemic re-
nal injury. Kidney samples were obtained on day 0, 1, 3, 5 and 7 after
ischemic renal injury. (B) Graphs are generated from densitometric ana-
lysis of mRNA level of growth factors.
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Fig. 4. (A) Expression of TGF-£1, CTGF and VEGF following acute ischemic renal
injury. Kidney samples were obtained on day 0, 1, 3, 5 and 7 after ischemic renal injury.
(B) Graphs are generated from densitometric analysis of mRNA level of growth factors.
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Fig. 5. Representative photomicrographs of histologic section stained with anti-IGF-1 an-
tibody (A, %X250) and anti-CTGF antibody(B, x100). Sections are representative of those
originating from 3 rats in preischemic and postischemic rats.
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