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Organotin-Induced Thymus Atrophy and Movement of Trace Elements in the Thymus
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In vivo studies on the oral treatment of organotin compounds with weanling rats, dibutyltin dichlor-
ide (BugSnClz) and dioctyltin dichloride (OczSnClz) induced a severe thymus atrophy. Tﬁis atrophy was
reversible and its degree correlated to the concentration of BuzSnClz in the thymus. At histopathological
examination, there was marked depletion of lymphocytes in the thymic cortex rather than in the thymic
medulla. Further, cortisone-pretreatment studies revealed that immature cells in the thymic cortex were
far more sensitive to organotin compounds than mature cells. DNA synthesis of the thymic lymphocytes
was significantly inhibited by BuzSnCl; and OczSnCl; at the concentration of 1.0“7M at which cell viabil-
ity was not yet impaired. Moreover, a parallelism between dose-response curves of BuaSnCly for DNA
synthesis and cell viability was found. These results indicate that organotins primarily induces an inhibi-
tion of cell proliferation and secondarily causes cell death. Further studies on the movement of metals in
the thymus of rats fed diets containing same molar concentration of individual organotin compound re-
vealed that the degree of thymus atrophy correlated to the concentration of manganese in the thymus.

However, manganese was unevenly distributed to the epithelial connective tissues containing reticu-
lar cells and it was found in extremely small quantities in the thymic lymphocytes, depletion of which in-
duces a severe thymus atrophy. Therefore, a relative increase of manganese concentration in the atrophic

thymus depends on the immobility of manganese concentration in the epithelial connective tissues.
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Table 1. Relative organ weights of rats fed various organotin compounds ( %of control)

BW. THYMUS ADRENAL  LIVER SPLEEN KIDNEY N
Bu,SnCly 97 48% > * 125 93 98 96 6
BusSnCl 90 5g* ** 132* 93 75* 86* 7
BuSnCls 95 106 116 91 89 106 6
Bu,Sn 101 88 119 89 79* 9 6
Pr2SnCl, 84 89 98 go* * 88 97 7
MezSnCly 96 92 97 85* 112 99 6
MeSnCls 105 85 103 101 92 100 6
OczSnCly 101 g% *x* 100 104 116 100 7
PhsSnCl 91 100 113 89* 87 99 6
SnCly 88 83 110 92 73** 103 6

*p<0.05 *¥*p<0.02 ***p<0.01 ****p<0.001
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Fig. 1. Relative organ weights of rats fed 0 or 100 ppm BuzSncl; for 4 weeks and after that
period a normal diet for 6 weeks.

o, control (0ppm) group;™ ,100ppm group. ¢»<0.05 *¢p<0.01, e+ p<<0.001.
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Fig. 2. Relationship between thymus atrophy and the concentration of dibutyltin in the thymus
of rats fed 100ppm BuzSnCl; for 4 weeks and after that period a normal diet for 6 weeks.

O. Concentration of BusSnClz in rat thymus ( 4 g/g tissue) ; @, relative thymus weights are
given as percentages of control values.
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Fig. 3. Part of thymic cortex from a control rat (A) and a rat (B) fed 100ppm BuzSnCly for 2
weeks.

Note the complete lymphocyte depletion of the cortex (B).

Hematoxylin and eosin; x400.
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Fig. 4. Effect of BuzSnCl; concentrations on DNA synthesis- (O) and viability (@) of rat
thymocytes. Cells (10° cells/ml) were cultured in triplicate diring 24hr. and (3H] thymidine
was present during the last 4 hr. of the culture period.
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Fig. 5. Movement of trace elements in the thymus of rats exposed to organotin compounds (%
of control)
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Fig. 6. Change in relative thymus weight of rats fed 0 and 100 ppm BuzSnCls.
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Fig. 7. Change in manganese concentration in the thymus (n= 8 ).
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