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The present study was designed to examine if zinc (Zn) affects the development of unilateral ureteral
obstruction (UUO)-induced tubulointerstitial nephropathy and the expression of the proto-oncogene,
¢-fos mRNA relating to the induction of apotosis and carcinogenesis. Compared to rats fed a standard or
a high Zn diet, rats fed a Zn deficiency diet showed a more influx of leukocytes into the interstitium and
in part had the structural damage of glomeruli in the cortex of the.obstructed kidney at day 3 following
UUO. These histological changes, however, were ameliorated by administration of enalapril, an angioten-
sin (ANG) I converting enzyme inhibitor. Again, the expression of c-fos mRNA was observed only in the
kidney of rats fed a Zn deficiency diet. Thus, it is suggested that Zn deficiency not only aggravates
UUO-induced tubulointerstitial nephropathy via an increase in the action of ANG II but also enhances

the expression of ¢c-fos mRNA in the kidney.
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Table 1. Changes in rat body weight

Feeding period

Zn content in diets 3 days 34 days 73 days

Body weight

0.04% 350 385 406
0.02% 350 350 382
0.003% 360 370 406
0.001% 370 336 360
Not added 350 330 332

Rat body weight (g) was measured at days 3, 34 and 73 after
administration of various concentrations of Zn diets.

Table 2. Serum Zn concentrations and the Cu/Zn ratio

Feeding period

Zn content
o 10 days 17 days 24 days 31 days 47 days 50 days
in diets .
0.04% Zn (pg/dl) 176 193 210 152 166 129
Cu/Zn 0.27 0.43 0.12 0.64 0.41 0.69
0.02% Zn (pg/dl) 149 186 155 137 123 120
Cu/Zn 0.46 0.26 0.23 0.82 0.65 0.68
0.003% Zn (pg/dl) 117 164 156 122 123 126
Cu/Zn 0.64 - 0.37 0.49 0.79 0.63 0.67
0.001% Zn (pg/dl) 124 114 120 90 135 121
Cu/Zn 1.04 0.73 0.88 1.17 0.69 0.72
Not added Zn (pg/dl) 121 83 132 135 85 117
Cu/Zn 0.94 1.09 1.19 0.78 1.05 0.84

Serum Zn and Cu concentrations were obtained from rats at days 10, 17, 24, 31, 47 and 50 after adminis-
tration of various concentrations of Zn diets.

Table 3. Rat thymus weight

Zn content in diets Thymus weight
0.04% 0.51
0.02% 0.39

0.003% 0.48
0.001% 0.29
Not added 0.33

Rat thymus weight (g) was measured at day
50 after administration of various concentra-
tions of Zn diets.
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Fig.1 Photomicrographs of the cortex of the obstructed kidney from rats with unilateral
ureteral obstruction fed a diet not added Zn or a 0.02% Zn-containing diet. Rats were sub-
jected to unilateral ureteral obstruction at day 50 after administration of a diet not added,
Zn or a 0.02% Zn-containing diet. Another group of delete rats given a diet not added Zn
intraperitoneally received 15 mg/kg of the angiotensin I converting enzyme inhibitor, ena-
lapril before and after ureteral obstruction as described in Methods. Kidneys were removed

and stained with hematoxylin-eosin at day 3 following ureteral obstruction.
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