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EFFECT OF GROWTH HORMONE AND THYROXINE ON RENAL

DEVELOPMENT IN SNELL PITUITARY DWARF MICE
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From the 2nd Department of Urology, School of Medicine, T oho University

To elucidate the effects of growth hormone (GH) and thyroxine (T;) on renal development,
we biochemically and morphologicaly examined the renal tissue of Snell pituitary dwarf mice (dw/
dw) at different developmental stages. Differences in DNA, RNA and insulin-like growth factor-1
(IGF-1) content between the dwarf and normal control mice first became apparent on the 10th
day of age, and from this time that of dwarf mice showed no further increase in DNA and RNA
content and decrease in IGF-1 content, whereas that of tne normal control mice continued to

increase.

These findings indicated that GH and T, may have effects on the renal development, and
deficiency of these hormones to affect renal development from the 10th day of age.

(Acta Urol. Jpn. 41: 419-426, 1995)
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Table 1. Body weight and organ weight of the kidneys from normal

control (+/?) and Snell dwarf (dw/dw) mice, at different
development.
All data are expressed as means®SD, with the number of
animals shown in parentheses. The significance of differences
between dw/dw and -+/? was evaluated by Student’s t test *,p
<0.00D).

Age Body weight (g) Wet organ weight (mg wet wt.)

(day) +/? dw/dw +/2 twdw

0 2.22+0.31 (27) 2.21+0.35 ( 8) 9.92+0.64 (27) 8.31+£1.07 ( 8)

10 7.3540.64 (13) 6.05%£0.76 ( 5) 38.4+2.36 (13) 31.6£3.09 ( 5)

20 11.1£0.64 ( 9) 6.181+0.54 ( 6)* 75.5+4.42 (9) 27.6+£2.06 ( 6)*

30 18.2+1.19 (13) 5.98+0.72 (12)* 109 £3.96 (13) 28.5%1.49 (12)*

40 23.2+1.93 (10) 5.75%£0.60 ( 9)* 163 £8.97 (10) 25.2+1.16 ( 9*

Table 2. RNA and DNA contents, protein/DNA ratio and RNA/DNA
ratio of the kidneys from normal control (4/?) and Snell dwarf
(dw/dw) mice, at different development.

All data are expressed as means+SD, with the number of animals

shown in parentheses.

The significance of differences between

dw/dw and +/? was evaluated by Student's t test (*, p<<0.001;

¥+ p<0.01; ***, p<0.05).
Age total RNA (ug) total DNA (ug)
(day) +/? dw/dw +/2 dw/dw
0 45.3% 5.12 (27) 46.5% 6.17 ( 8) 136+ 12.1 (26) 140+53.9 ( 8)

10 202+20.1 (13) 174£13.6 ( 5) 499+ 39.8 (13) 378+92.1 ( 5)
20 381+10.9 (9 113+ 8.06 ( 6)* 953+ 35.3 (9) 468+38.2 ( 6)*
30 504+26.2 (13) 122+12.0 (12)* 1025+114  (13) 526%53.8 (12)*
40 516+45.2 (10) 109+ 4.82 ( 9)* 1273+ 61.4 (10) 434+36.9 ( 9)*
Age protcin/ DNA RNA/DNA
(day) +/2 diw/ dw +/2 dw/dw

0 3.51£0.36 (27)
10 14.8+3.06 (13)
20 14.84+1.69 ( 9)
30 20.5+1.70 (13)
40 26.2+1.56 (10)

3.22+1.04 ( 8)
17.7+3.89 ( 5)

12.4%+1.59 ( 9)*

9.4310.43 ( 6)**>
12.4%1.89 (12)**

0.38+0.09 ( 8)
0.69+0.28 ( 5)
0.2540.02 ( 6)**
0.30+0.07 (12)***
0.35+0.09 { 9)***

0.32%0.01 (27)
0.51+0.14 (13)
0.77+0.34 ( 9)
0.51£0.06 (13)
0.41£0.04 (10)
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Th15. 5% T Eho T BRIV DNA 4EL il cowex L, dw/
2. BIEA RNA B DNA Bo%tL dw =9 ATREE & DI FOEMFIEEAEELE

B 1 479> RNA &4Ex 10 DNA 2E% LTLEL, 408ED RNA 452 DNA 4813 +/
RBEHE > CHE LT (Table 2). 4£#%I0HEET PYADTENRFN2. 1%, 4. 1B TELr T
X dwldw <7 AL +[2=v A OFEA RNA &5 3. BENEIEEOZEL
Yoz DNA GReAEEREX VT hL B bR SWHEREY Y DOEAHEIL O BHTHR <Y A, duf
Mot L L20B#L#EDL +/°2<~9 AT RNA & dw <7 A & b 9mg/g-BERY AL, 108HGL

Table 3. IGF-1 contents of serum and kidneys from normal control
(+/?) and Snell dwarf (dw/dw) mice, at different development.
All data are expressed as means+SD, with the number of
animals shown in parentheses, The significance of differences
between dw/dw and +/? was evaluated by Student’s t test (¥, p<C
0.001;**, p<0.01).

Age Serum IGF-1 (ng/ml) Kidney IGF-1 (ng/g wet wt.)

(day) +/? dw/dw +/? ) dw
10 7515 (11) 56+21 ( 3) 42.5+8.03 (13) 44.2+16.7 ( 5)
20 199+42 ( 7) 113£27 ( 4)** 66.7+17.7 (9) 21.6+12.1 ( 6)*
30 233+31 (10) 77£33 (4)* 72.74£20.1 (13) 11.5+2.88 (13)*
40 32012 ( 3) 69+27 ( 6)* 62.5 (2) 27.0 ( 2)

Fig. 1. Photomicrographs of kidney and glomeruli from
normal control (+/?) and Snell dwarf (dw/dw)
mice, at 10 days old.

A: (+/?) kidney (x25) B: (+/?) glomeruli
(x300) C: (dw/dw) kidney D: (dw/dw) glomeruli
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Fig. 2. Pnotomicrographs of kidney and glomeruli from
’ normal control (4-/?) and Snell dwarf (dw/dw)

mice, at 20 days old.
A: (+/?) cortex (x25)
25) C: (+/?) glomeruli (x300)

B: (4+/?) medulla (x
D: (dw/dw)

kidney E: (dw/dw) glomeruli
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Fig. 3. Pnotomicrographs of kidney and glomeruli from

normal control (+/?) and Snell dwarf (dw/dw)
mice, at 40 days old.
A: (+/?) cortex (x25) B: (+/?) medulla (x25)
C: (4+/?) glomeruli (x300) D: (dw/dw) kidney
E: (dw/dw) glomeruli
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