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Effect of lead acetate on the thyroid function in rats
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This study was undertaken to investigate the influence of lead acetate on the
thyroid function in rats by taking some of the thyroid function tests.

In the acute toxicity study, male Wistar rats received an intraperitoneal in-
jection of lead acetate solution so that there were delivered 1 mg, 5mg or 25 mg
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of lead for every lkg of body weight. In the subacute toxicity study, the
animals received lead acetate dissolved in their drinking water in concentrations
of 100 mg/1 or 10¢g/1 for 91 days.

Three days later in the acute toxicity study and at the end of the subacute
toxicity study, the rats were bled by heart puncture and injected intraperitoneally
with 10 xCi of ®*I. They were sacrificed 24 hours following the injection of !*I.
The thyroid weight, thyroid '*I-uptake, serum !*I, serum protein bound '*I (PB
1817), T/S ratio, conversion ratio, serum T; and T, were measured as the thyroid
function tests. Hematologic examinations were also carried out, including blood
lead concentration, ALA-D activity, hematocrit value and hemoglobin content.

The expriments gave the following results:

1) The 24-hr thyroid '3'I-uptake increased in both groups of acute and su-
bacute toxicity studies.

2) The PB '®I-level was not altered in the acute toxicity study, but decreased
in the subacute toxicity study.

3) The conversion ratio was not significantly altered in the acute toxicity
study, but decreased in the subacute toxicity study.

4) The T/S ratio was elevated in the acute toxicity study, although it was
not significantly altered in the subacute toxicity study.

5) Serum T, level was elevated, while T, level was unchanged in the acute
toxicity study.

6) The thyroid weight was not significantly changed in both groups of the
studies.

7) Hematologic changes, especially ALA-D activity, seemed to be more su-

sceptible to lead exposure than the changes in the thyroid function.
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Table 1
(@) Thyroid function in rats injected intraperitoneally with lead acetate
No. of Thyroid 21  Serum I PB I Conversion  y c) 13 T
Treatment animals uptake % %inj. dose/ml %inj. dose/ml ratic P ng/ml ng/d1
Control 5 13.8:0.6%) 0.12£0.01 0.03:0.01  28.1:8.6  6.4¢1.0  0.38:0.04 4.1:0.2
1 mg Pb/Kg body weight @) 4 11.6:1.3 0.13:0.03 0.04:0.01  31.5:5.0  6.6+1.0  0.53:0.02% 3.7:0.2
5mg Pb/Kg body weight 4 15.7:0.4 0.12:0.01 0.04:0.01  34.1#47.3  7.7:0.5  0.63:0.07% 4.0:0.2
25 mg Pb/Kg body weight 4 17.0:0.6**  0.12£0.02 0.06:0.02  44.2:4.6  11.4:2.2%* 0.59:0.04% 3.6:0.3
a) MeansS.E.  b) s;im“;fl x100 ) %;:iad::ﬁ:)s‘z::: d) dose of intraperitoneal injection
* Significantly different from controls; p < 0.05
** Significantly different from controls; p < 0.01
(b) Hematologic changes in rats injected intraperitoneally with lead acetate
No. of Body weight Thyroid weight Blood Pb a) Hematcrit - Hemoglobin
Treatment animals g mg ugrd1  ALA-D % g/dl
Control 5 282413 19.4:2.1 n.d.  0.29%0.05 42.3¢2,3  15.2:0.8
1 mg Pb/Kg body weight 4 290z 9 15.0£0.5 1261 0.11:0.01%*  42.1:2.2  15.7:1.0
5 mg Pb/Kg body weight 4 300212 18.1£0.8 25t 4 0.05:0.01%*  43.4:3.2  15.8:1.0
25 mg Pb/Kg body weight 4 305+ 5 13.0£0.9 64+10  0.05:0.01%*  45.0:0.7  16.5:0.4
a) u moles PB&/hr/ml RBC  ** p < 0.01
T4 BB L LC, BRRRSA & BRI 7 ol
R 91 HERERD 5 Lo Bao 1 EEDK »
BEOE(LE Fig. 1 1RT. 7k HERGKE 3
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FEIE SRR 3 B TINRFL 02T
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Table 2.
(a) Thyroid function in rats treated with lead acetate in drinking water
No. of Thyroid weight Thyroid **I Serum 1 Pg 11 Conversion a) b)
Treatment s - : io % T/S
animals mg uptake % %inj. dose/ml  %inj. dose/ml ratio
Control 7 22.1£1.1 21.241.0 0.09+0.01 0.04+0.004 44.4£12.9 11.9%1.1
100 mg/1 c) 5 20.0:0.9 26.9+3.3 0.08£0.01 0.03+0.004 41.4£ 7.3 14.01.5
10 g/1 6 24.5:2.4 27.8£1.8*% 0.08£0.01 0.02+0.004** 30.6¢ 5.7% 15.0£1.6
a) PP 100 b)M&M ¢) dose of lead acetate in drinking water
Serum 1 %inj. dose/ml serum
*pz0.05  **p<0.01

(b) Hematologic changes in rats treated with lead acetate in drinking water

No. of Total Pb intakea) Blood Pb b) Hematcrit Hemoglobin  Serum protein
Treatment | .oo1¢ mg (91 days) ug/d1 ALA-D % 9/d1 %
Control 7 0 7t 1 0.19:0.004 46.3+0.4 16.5+0.2 6.90.1
100 mg/1 5 147 13+ 0.5** 0.10£0.013**  47.0:1.4 16.6x0.1 6.5:0.1*
10 g/1 6 9120 158+15%* 0.01:0.004**  40.2+0.4**  14.6+0.3** 6.4£0.7%*
a) estimated from the drinking water consumption b) u moles PBG/hr/ml RBC
* p < 0.05 ** p < 0.01
Table 3. Distribution of 131 percent in chromatograms of
thyroid hydrolysates of rats treated with lead
acetate in drinking water
Treatment | N oF  origin  mIT oIt r T T
animals s
Control 7 2.1:0.1 24.4*1.6 48.8%1.5 4.1%0.7 19.5+1.5 0.820.04
100 mg/1 5 2.0£0.2 23.1#0.6 48.9+1.3 5.4+1.0 19.5%0.6 0.8+0.06
10 g/1 6 1.6%0.1 25.522.2 47.6x1.4 3.4£0.5 21.121.4 0.7+0.05

Solvent system: n-Butanol: Ethanol: 2N Ammonia (5:1:2)
MIT, monoiodotyrosine; DIT, diiodotyrosine; T;, triiodothyronine;

T, » thyroxine; 17, iodide

Table 4. Weight of organs in rats treated with lead acetate in drinking water

Treatment No. of Body weight Thyroid Liver Kidneys Spleen Adrenals Testes
animals g mg g g g mg g
Control 7 454t 8 22.1#1.1 14.73:0.68  2.70:0.11 0.76:0.03  50.0:F.5  3.81£0.08
100 mg/1 5 426£10 20.0¢0.9  13.14%0.55 2.67+0.11 0.85+0.04 55.0£3.1 3.64:0.13
10 g/1 6 35077+* 24.5:2.4  10.71:0.48**  2,94+0.12  1.00£0.05** 47.0:3,7 3.740.14
** p < 0.01
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