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Abstract . This study examined the effect of alcohol(AL) and/or paraquat(PQ) on serum TSH, thyroid hormones and
enzyme activities, and the protective effect of sclentum(SE) against alcohol and/or paraquat-induced thyroid toxidity in
guinea pigs. The experimental group consisted of control, 15% alcohol(AL), 4ppm sodium selenite(SE), 200ppm para-
quat(PQ), AL+PQ, AL+SE, PQ+SE and AL+PQ+SE mixed in drinking water-fed guinea pigs for 4 weeks. The
morphological changes of thyroid gland were studied on paraffin-embedded sections stained with H-E stain. Body weight
losses, high serum concentration in TSH and cholesterol, and low values in triiodothyronine(Ts), thyroxine(Ts), frec T and
alkaline phosphatase(ALP) were produced in the groups fed AL and/or PQ. We also noted that AL+PQ—fed group was
marked increase in serum TSH. In AL or AL+PQ~fed groups when compared to control group had increased the ratio
of thyroid weight to body weight(ratio Twt/Bwt), whereas the ratio Twt/Bwt was decreased in SE or PQ—fed groups.
However, the serum TSH, Ts, Ts, free Ti and cholesterol values, and the ratio Twt/Bwt were reversed in groups given
the combination of SE, compared with AL and/or Pq—fed groups, also ALP values were reversed in groups given the
combination of SE, compared with AL or AL+PQ-fed groups. In microscope, morphological changes showed a remark-
able between the AL or PQ-fed group and controls. In AL+]’Q+ SE--fed guinca pig, follicular colloid is high density in
thyroid follicle and increased in connective tissuc around the thyroid cells, and thyroidal epithelia were composed of cuboid-
al or columnar epithelium. This indicated that the morphological changes of thyroid were direct action in the thyroid cell.
The results of this study confirmed that the toxic effect of AL or PQ on thyroid occur independenty of changes in liver

function. and that SE confers marked protection against AL or PQ-induced thyroid toxicity.
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Table 1. Effect of sclenium supplementation on body weights and thyroid gland weights in experimental animals

_Thyroid gland wt, mg Body wt, ¢ Thyroid wt/body wt, mg/ kg ) N})iiorfiaillnals )

Groups -

Control 73.28+5.49
4 ppm Selenium 66.651+4.65
15% Alcohol 58.56+2.53"
200 ppm Paraquat 57.14+4.67*
15% 200 ppm 49312294
Alcohol+ Paraguat

4 ppm 15% 61.58+3.17
Selenium + Alcohol

4 ppm 200 ppm 62.241£3.98
Sclemum + Paraquat

4 ppm 15% 200 ppm 62.95+4.73'

Sclenium + Alcohol + Paraquat

Values are means +SE.

45444235 161.27+8.67 11
450.41£24.7 147.9817.37 ]
320.825.7*%* 182.54+7.77 13
383.44+22.0* 149.03+4.76 12
2528+ 10.2%** 195.06+8.30** 12
396.1£27.6 155.47£10.14% 10
357.6+21.2 174.0529.80" 9
376.2124.5" 16733+ 8.96" 12

All comparisions between group and group were made with a grouped t test.

P<005, **P<0.02, ***P<0.001 compared with the control group.

3P<0.05 compared with the 15% alcohol group.
$P<0.01 compared with the 200 ppm paraquat group.

<005, TP<C0.001 compared with the 15% alcohol +200ppm paraquat group.
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Concentration of TSH(mIU/T)

Group

Fig 1. Effect of sclenium supplementation on TSH re-
lease by alcohol and/or paraquat in guinea pigs.
Group 1; control, tap water-fed, 2; 4ppm sodium
sclenite-fed, 3; 15% cthanol-fed, 4; 200ppm para-
quat-fed, 5;15% cthanol+2ppm paraquat-fed, 6;
15% cthanol+4ppm sodium  sclenite~fed, 7; 200ppm
paraquat+4ppm sodium sclenite-fed, 8; 15% cthanol
+200ppm paraquat+4ppm sodium sclenite-fed
group. Values arc meansSE. All comparisons be-
tween group and group were made with a group
t-test. *p< 0.005, **p<0.001 compared with the
control group, ‘p<0.01 compared with the 15%
alcohol group, "p<<0.01 compared with the 200ppm
paraquat group, p<0.005 compared with the 15%
alcohol+200ppm  paraquat group.

Concentration of Ts(ng/ml)

Group

Fig 2. Effect of sclenium supplementation on serum T
decrease by alcohol and/or paraquat in guinca pigs. *
p<0.05, **p<0.001 compared with the control
group, $p<<0.001 comparcd with the 15% alcohol
group, "p<<0.001 compared with the 200ppm para-
quat group, p<<0.005 compared with the 15% alco-
hol+200ppm paraquat group. Other legends are the
same as in Fig 1.

Concentration of free Ts(pmol/I)

Fig 3. Effect of selenium supplementation on serum
free T+ decrease by alcohol and/or paraquat in guinca
pigs. *p<0.001 compared with the control group. *
p<0.001 compared with the 15% alcohol group, 'p
<0.005 compared with the 200ppm paraquat group,
p<0.005 compared with the 15% alcohol+200ppm
paraquat group. Other legends are the same as in
Fig 1.

Concentration of Ti(ng/ml)

Fig 4. Effect of selenium supplementation on scrum

frec T decrease by alcohol and/or paraquat in guinca
pigs. “p<0.005 compared with the control group, p
<0.001 compared with the 15% alcohol group, "p<
0.01 compared with the 200ppm paraquat group. ‘p
<0.05 compared with the 15% alcohol+200ppm
paraquat group. Other legends are the same as in
Fig 1.
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Fig 6. Effect of selenium supplementation on scrum
alkaline phosphatase(ALP) decrease by alcohol and/or
paraquat in guinea pigs. *p<<0.005, **p<0.001 com-
pared with the control group, *p<<0.005 compared
with the 15% alcohol group, *p<<0.01 compared
with the 15% alcohol+200ppm paraquat group.
Other legends are the same as in Fig 1.

120

Concentration of cholesterol(mg/dl)

Fig 6. Effect of sclenium supplementation on serum
cholesterol increase by aleohol and/or paraquat in
guinea pigs. *p<0.005, **p<0.001 compared with
the control group, ‘p<0.001 compared with the
15% alcoho! group, 'p<0.01 compared with the
15% alcohol+200ppm paraquat group. Other
legends are the same as in Fig 1.
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Legends for figure

Fig 7. Thyroid gland of normal guinea-pig(X200, H-E stain).

Fig 8. Thyroid gland of 4ppm selenium-fed guinea-pig(X200, H-E stain).

Fig 9.Thyroid gland of 15% alcohol-fed guinea-pig(<X200, H-E stain).

Fig 10.Thyroid gland of 200ppm paraquat-fed guinca-pig(><200, H-E stain).

Fig 11.Thyroid gland of 15% alcohol plus 200ppm paraquat-fed guinea-pig(><200, H-E stain).

Fig 12.Thyroid gland of 15% alcohol plus 4ppm selenium-fed guinea-pig(X200, H-E stain).

Fig 13.Thyroid gland of 200ppm paraquat plus 4ppm selenium-fed guinea-pig(X200, H-E stain).

Fig 14.Thyroid gland of 15% alcohol plus 200ppm paraquat and combination of 4ppm selenium-fed guinea-pig(X

200, H-E stain).
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