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The effect of manganese (Mn)-deficielllcy was examined on the growth, fertility and function of the thyr-
oid in the first and second generations of rats. The retarded growth became more obvious in the second
generation than the first generation, whereas abnormality in gait was frequently observed in the first
generation but few in the second generation. Moreover, the delayed growth in the second generation was
partly overcome by the addition of Mn. These results strongly indicate that the effect of Mn-deficiency is
reversible.

Virginal smear test revealed that most of female rats in the Mn-deficient group kepf a normal estrus
cycle, and the rest also showed the cycle with minor irregularity. Therefore, a low-frequency of pregnan-
cy is likely due to unsuccessful mating by abnormal movements.

Thyroid function was examined because of the retarded growth; the uptake of radioiodine by the gland
was substantially decreased in Mn-deficient animals and hormones in the gland tended to be retainded,
which caused a decrease in the peripheral thyroxine level in male rats but did not affect that in female

rats, suggesting that Mn-deficiency, indeed, affects thyroid fnction but may have some sex differences.
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Numbers of animal in each group were 4 for 1st and 2nd generations in control males, and 5 for 1st and 7

for 2nd generations in Mn-deficient males, whereas 7 animals were in all groups of control and Mn-deficient

females. Values represent the mean =+ SD.

Table 1. Mn Contents in Organs Obtained from 1st and 2nd Generations of Mn-Deficient
Rats.
1st Generation 2nd Generation
Organ Control Mn-Deficient Ratio Control Mn-Deficient Ratio
(a) (B) (A/B) (a) (B) (A/B)
Liver 64.7 11.1 5.8 64.3 10.2 6.3
Kidney - 38.7 16.1 2.4 20.7 59.8 0.35
Spleen 13.5 4.2 3.2 7.1 1.9 3.7
Pancreas 85.3 11.8 7.2 39.8 11.9 3.3
Testis 19.0 17.8 1.1 15.1 5.7 2.6
Heart 31.5 2.4 13.1 13.3 6.1 2.2
Lung 16.0 6.0 2.7 5.8 13.6 0.43
Thymus 11.8 9.3 1.3 1.9 2.2 0.86
Brain 21.3 8.7 2.5
Cerebrum 11.3 25.8 0.44
Cerebellum 23.6 18.6 1.3
Blood 0.1 0.0 - - - —
nd nd - — - -

Serum

Mn: nmol/gr. protein
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Fig. 2. Effect of Mn-deficiency on iodide-organification in rat thyroid
Animals in Mn-deficient group were classified in two sub-groups according to their growth rate; “growing
slowly” was affected by Mn-deficiency more significantly than “growing fast”.

Numbers of animal, 7 animals were in all groups, except for 5 in the growing slowly of male rats. Values
are the mean = SD. * p < 0.01.
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Table 2. Radioiodide distribution in thyroid hydrolysates
Ratio (%) to the total radioastivity
Group _ .
I MIT DIT  DIT/MIT T, Ts T4+ Ts Tt To/DIT+MIT
Male
Control  0.018  0.255  0.450  1.72  0.031 0.031  0.054 0.077
n=7  £0.005 +0.030 +0.040 +£0.24 +0.003 +0.016 +0.014 +0.022
Glm"lv 0.050*  0.290  0.455  1.66  0.055"  0.045  0.100" 0.157
s °W5y £0.005 +0.058 +£0.051 +£0.55 +0.002 +0.011 +0.012 +£0.024
0=
fr‘;w 0.053*  0.203  0.467  1.63  0.050" 0.046  0.097* 0.151*
a , E0.009  £0.041 +0.028 +0.33 +0.006 +0.020 +0.018 +0.045
n=
Famale
Control  0.017  0.218  0.471  2.18  0.038  0.024  0.063 0.091
n=7  +0.005 £0.013 £0.028 +£0.01 +0.003 +0.008 +0.009 +0.014
G
lmvlv 0.060  0.222  0.489  2.33  0.043  0.042°  0.090" 0.127*
s °W7y +0.013  +0.054 +0.045 +0.62 +0.012 +0.010 +0.011 +0.016
0=
G
f”:w 0.063*  0.252  0.461  1.90  0.046  0.031  0.110° 0.155*
a ,  E0.016  £0.028 £0.023 +0.29 £0.014 +0.018 +0.025 +0.034
n =
The values represent the mean & SD. * p <0.01, *; p <0.001
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Fig. 3. Effect of Mn-deficiency on serum thyroxine level in rats

Thyroxine was determined by radioimmunoassay procedure. Values are the mean £ SD of at least 7 sam-
ples. *: p < 0.01.
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