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Effect of Different Levels of Iodine Intake on Thyroid Function and
Morphology in Second Generation (F2) Balb/c Mice
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[ Abstract] Objective To study the morphological and functional alterations of the thyroid gland in the second
filial generation (F2) of Balb/c mice subjected to different levels of iodine intake. Methods The mice were randomly
divided into five groups| less iodine group (LI), normal iodine group (NT), 5-fold excessive iodine group (5HI), 10-fold
excessive iodine group (10HI) , and 50-fold excessive iodine group (50HI) ] and given drinking water containing iodine in
different concentrations [ daily intake <0.25 pg (LI), 1.5 pg (NI), 7.5 pg (5HI), 15 pg (10HI), 75 pg(50HI) .
After three months, the mice were mated and their 20-day and 40-day old second filial generations were observed.

Stereological parameters including the thickness of the epithelial layer (L), the area of the follicle (SA), the area of
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follicular lumen (SB), and the ratio of follicular lumen and follicle volume VA) were measured using a photo analytic
system to provide a basis for the quantitative evaluation of thyroid gland changes. Results The serum thyroxin T4 level in
the 20-day old and 40-day old F2 mice of the LI and 50 HI groups were significantly lower than the normal control group.
Histopathological examination revealed that in the NI group, the thyroid gland follicles were of median size, and the most
follicular epithelium consisted of a single-layer of cuboidal epithelial cells. In the LI group, there was apparent follicular
hyperplasia, and the epithelium was columnar and stratified. In the SOHI group, the epithelium was more flat than that in
the NI group, and plenty of colloid was accumulated in the follicular lumen. Assessment of the stereological parameter
showed that in the LI group, L and SA were increased, VA was decreased. The data of the SHI and 10HI groups were
similar to those of the NI group. In the SOHI group, L was significantly decreased, and SA, SB and VA were significantly
increased. Conclusions Both iodine deficiency and excess may cause hypothyroidism in the second filial generation mice.
lodine deficiency produces apparent follicular hyperplasia goiter, and long-term excessive iodine intake may result in colloid
cumulative goiter, but the enlargement of thyroid by iodine excess is much less than that by iodine deficiency. The second

filial generation mice have a high tolerance of excessive iodine. Obvious morphological changes often occur when the iodine

intake excess reaches 50-fold higher than that in normal mice.
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Tab.1 The serum thyroid hormone T3 and T4 levels of 20-day and 40-day old F2 mice in each group

2 20 H i+t 20-day old F2 mice 40 H A 10 40-day old F2 mice
Groups T3 (nmol/L) T4 (nmol/L) T3 (nmol/L) T4 (nmol/L)
LI 1.141 £0.020 26.503 £15.516 " 1.359 +0.273 18.500 +8.804 **
NI 1.261 £0.153 90.763 +11.458 1.153 £0.079 75.419 +10.727
5HI 1.193 £0.076 79.097 +0.861 1.079 £0. 164 74.117 £40.009
10HI 1.179 £0.213 79.538 +18.796 0.961 +0.101 59.689 +9.019
SOHI 1.356 £0.323 71.568 +£6.394 " 1.121 £0.195 67.956 +21.287

TE:Student’ s T B, “ 4415 NL4IMIL P <0.05; “#&415 NI gAML, P < 0.01

Note; Compared with the group NI, ” P < 0.05,™ P < 0.01
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Tab.2 Measurement of stereological parameters of 20-day old F2 mice in each group

o J:EZ?H{H@L%ETQ L ‘iﬁ?@%i’iﬁﬂi SA ?E?@%%??fﬁiﬂ SB ‘ A?[:E?@H‘i‘ﬁsfﬂ'i
(x107* pm) (x10 *pm*) (x10 " pm™) AR Z I VA
LI 92.13 +22. 04 9.896 +1.615~ 2.985 +1.159 0.2977 +0. 08686 **
SHI 33.33 +6.342 8.725 +3.995 4.513 £2.766 0. 4829 +0. 09951
10HI 33.18 £3.756 8.879 +6.572 5.200 +£5.470 0.5303 +0. 09678
S0HI 26.21 +3.784 11.44 +6.086 ™" 8.085 +5.078 ™" 0.6730 +£0.09312 **
NI 39.87 +5.102 6.920 +1.991 3.378 +£1.399 0. 4786 +0. 09696

i :Student” s TR 5, © £415 NITAAH,P < 0.05 ; “&415 NI 4Lk, P < 0.01

Note: Compared with the group NI, * P <0.05," P < 0.01
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Tab.3 Measurement of stereological parameters of 40-day old F2 mice in each group

sl 2 IR R &L T AL SA KIS £ T AR SB U 0 I 1A AR
L( x107* pum) ( x10 *pm?) ( x10~*pum?) HERAERZ L VA
LI 105.4 24,30 * 11.93 £2.822 " 3.933 £1.630 0.3199 +0. 08061 **
5HI 34.89 +7.365 8.786 2. 809 4.378 +2. 134 0.4780 +0. 08798 *
10HI1 34.23 +3.816 10. 55 +4. 098 5.188 +3.459 0.4461 £0.1295*
50HI 27.01 +5.168 ™ 12. 84 £5.396 9.149 £4.630* 0.691 =0. 6937 **
NI 42.00 +10.70 9.000 +3. 452 4.296 +1.946 0.4719 £0. 9303

1 :Student” s T ARG 5%, " #5415 NI 4UAftk, P < 0.05; & 415 NI it tk,P < 0.01

Note : Compared with the group NI, *P < 0.05, " P < 0.0l
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