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SUMMARY

Three doses of thyroxine 6.5, 13, 19.5 mg/Kg body weight
were given orally to three groups of Baladi rabbits, each
group was 13, 11, 10 rabbits respectively. Five rabbits were
used as control. The animals were slaughtered after 12 days.
Testicular tissue sections were stained by P.A.S. The Sertoli
cell ratio of the spermatogenic cell cycle, the number of
leydig cells and the diameter of semineferous tubules were
calculated. The first dose was statistically non significant.
The seconed and third doses proportionally stimulated Sertoli
cell, the division and differentiation of spermatogonia, sperma-
tocyte and spermatid. Physiological hyperplasia of Leydig
cell was prominant.

INTRODUCTION

The relation between thyroid hormone and testicular function was based on clinical
data and attempts to improve male fertility with thyroid hormone.

The data was still conflecting. Mild dose of thyroxine was harmful to sperm (FARRIS
and COLTON, 1958). Small doses of thyroxine improved subfertile rabbit (MAQSOOD, 1951).
Still the exact site or action of thyroid harmone on the testis is unknown.

The aim of this work was to study the effect of thyroid therapy on the different stages
of spermatogenic cell cycle and Leydig cell in order to clarify the nature and site of thyroxine
effect on testicular structure.

MATERIALS and METHOD

Thirty nine adult Baladi male rabbits of about 11/2 : 2 Kg body weight were classified
into four groups.

Group 1 : included five rabbits kept as control.

Group 2 : included 13 rabbits, which were given 6.5 mg/Kg body weight thyroid hormone.

Group 3 : included 11 rabbits, which were given 13.0 mg/Kg body weight thyroid hormone.

Group & : included 10 rabbits, which were given 19 5 mg/Kg body weight thyroid hor-
mone.
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Thyroxine was given orally in water daily for 12 days. At the end of the experiment
the animals of all groups were slaughtered.

Testicular samples from both testicles were fixed in Bouns, embeded in paraffin. Serial
sections were staind by P.A.S. stain.

Differential count for all cells occuping whole cross section of ten rounded semineferous
tubules representing different stages of the cycle, and their Sertoli cell ratio were calculted
according to SWIESTRA and FOOTE (1963).

The diameter of 10 cross - section of semineferous tubules were measured for each
case. Also number of Leydig cells in 10 intertubular clusters were calculated for each animal.

The difference between groups were analysed statistically according to SNEDECOR (1964).

RESULTS

First dose : There was significant increase in Sertoli cell number and spermatid type
c. The Sertoli cell ratio was increased for spermatogonia, but it was decreased for total
spermatocytes and spermatids.

The number of Leydig cells and diameter of semineferous tubules increased but statistically
proved to be non significant (Tables 1 & 3).

Second dose : There was significant increase in Sertoli cell number, total spermatogonia
and spermatids.

The increased total number of spermatogonia was due to significant increase in the
types of spermatogonia. Spermatocyte cell number non significantly increased. The diplotene
form only siginificantly increased. For spermatids, total number and type C were significantly
increased.

Sertoli cell ratio for total spermatogonia was increased specially type B spermatogonia.
For spermatocytes, it was decreased specially the ratio of early stages (Zygotene and Pachy-
tene), but it was increased in advanced stages (diplotene). Sertoli cell ratio for total spermatids
was increased specially for type C and D spermatids.

Leydig cells significantly increased. The diameter of semineferous tubules was increased
but non significantly (Tables 1, 2 & 4).

Third dose : The number of Sertoli cells significantly increased. Also the spermatogonia
particulary its B type. The total number of spermatocytes non significantly decreased. Its
pachytene form was significantly decreased and diplotene increased. Total number of spermatids
significantly incresed specially type D spermatid.

Sertoli cell ratio of total spermatogonia was incresed. Sertoli cell ratio of type A dec-
reased and that of B type increased. Sertoli cell ratio of total spermatocyte decreased mostly
in zygotene and pachytene while that of Diplotene was increased. Sertoli cell ratio of sperma-
tids was inreased specially type C.

The number of Leydig cells significantly increased. Also the diameter of semineferous
tubules was significantly increased (Tables 1, 2 & 5).
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DISCUSSION

The presented data had proved that the dossage in hormonal therapy is influential.
Thyroid hormone has an augmental effect on the interstitial cells and the spermatogenic cell
cycle. 6.5 mg/Kg body weight was statistically non effective. The standered stimulating
effect was recorded within the seconed dose 13.0 mg/Kg body weight and proportionally
increased within the third dose 19.5 mg/Kg body weight.

The stimulating effect of the thyroid involved Sertoli cell, spermatogonia, spermatocytes
and spermatid. The effect was highly prominant on the interstitial Leydig cells.

Sertoli cell number was increased proportionally from the seconed to the third dose.
The spermatogonial division was augmented as Sertoli cell ratio increased proportionaly.

Although the Sertoli cell ratio of the spermatocyte decreased proportionaly to the seconed
and third dose. This decrease was explained on the basis of rapid differentiation to spermatid
rather than suppressive effect on spermatocytes.

This fact is judged by the increased Sertoli number of total spermatid which result
from the spermatocyte pool. The spermatid differentiation was also increased.

The Leydig cell responded by hyperplasia to thyroxine injection. 13 mg/Kg thyroxine
caused double increase’ and 19.5 mg/Kg caused double and half increase in Leydig cells as
compare witr normal. Semilar results were demonestrated by EL-SHERRY, EL-NAGGAR and
NASSAR, 1980, that thyroxine injection in summer stress caused Leydig cell hyperplasia.

The interstitial cells secreate testicular and circulating androgens (RONALD, SWERDLOFF
and DAVID, 1981). Testicular androgens are essential for normal spermatogenesis (GERE and
RICHARD, 1981).

Improvement in Sertoli cell ratio of spermatogenic cell cycle and its differentiation under
thyroxine stimulation, indirectly proved a good level of testicular androgens secreted by the
hyperplastic Leydig cells. In addition, the increased diameter of semineferous tubules was
another testicular index for improved testicular function as whole under thyroid  injection.

The mode and site of action of thyroxine on testis is a matter of controversy in litera-
ture. The following proposals are included. Thyroxine may: affect gonadal function due to
its action on metabolic processes in all body tissues (BARKER and SCHWARTZ, 1953). Levels
of circulating thyroid hormones may affect secretion rates of the gonadotrophic hormones
which control testicular function (CHU, 1944). Thyroxine may have modulating effects on
the sensitivity of testis to gonadotrophic hormones (MEITES and CHANDRASHAKER, 1949)
or it had direct effects on testes (HARA, 1963). In addition, thyroxine may affect responses
to androgens (TONNOSN, GOMES and VAN DEMARK, 1970).

Our data visualized much more the role of thyroid therapy on interstitial cells and their
androgens.
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Table (1)

(6.5, 13 and 19.5 mg thyroxin/kg body weight) treated rabbits

Average mean number for cells, their Sertoli ratio and Diameter of semineferous tubules for control rabbits, and doses

J A
Spermatogonia Total Spermatocytes Total Spermatids Total | Diameter of
Treatment Sertoli Type Type | Sperma- | Zygo- | Pachy- |Diplo- 2ry Sperma- Sper- | Leydig un:.oa.o._"..m..-._
A B togonia tene | tene | Tene WML . A B c D | matids | cel |tuules
togte y
LN 15.9 1.9 17.8 26.4 29.5. 3.5 - 39.5 67.5 4.2 2.2 6.2 89.1 17.4 202.6
20.1 222 0.8 +2.5 26,5 28 409 - 92 ' w2 28 +0.8 +2.9 +h6 223 +6.1
Control z
S.R. G4 0.5 4.9 7.3 8.2 0.9 - 16.5 21.3 1.2 0.6 1.7 24.8 -
ist dose G.)* 20.9 3.9 24.8 25,9 23.1 3.3 - 32.6 79.8 39 7.0* 7.3 98.2 219  27.7
6.3 +0. +h6 ‘40.7 +1.9 +1.9 2 sl - +3.4 w78 2.8 %21 +1.7 499  .1.8 3.8
M mg/kg S.R 3l 0.9 6.1 6.3 5.8 1.3 - 12.8 19.3 0.9 1.7 1.8 23.9 - -
2nd dose G.6ne 21.4+ 6.5* 27.9° 23.4 315 10.1* - 61.8 105.6 - 8.9+ 1111 126.1** 36.2** 221.6
n 20.2 209 .12 217 +2.1 +3.4 +1.3 - 23l o7} - +3.2 W R T T TR B T
M mg/kg 5.R. 4.7 1.4 6.1 5.1 6.8 2.2 . 134 22.9 . 2.7 2.4 27.4 ! 3
¥d dose 4.9 19.0 8.5% 27.5%* - 23.6 28.8 7.7 - 52.1 129.0 . - 29.4%*  161.5° 42.9*+ 208 °
T19.5 +0.09 2.2 10.9 +1.6 +2.7 =19 +1.3 - +3.6 =114 - - 4.7 15.7 3.9 7.9
M mg/kg 5.R 1.9 1.7 5.6 4.3 4.2 1.6 : 10.6 26.5 - - 6 32.9 i .
* 3 (PL_0.05) *e 1 (PL_0.01) S.R. 1 Sertoli ratio.
- - - -
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TABLE (8k Average number of cells, their Sertoli ratio and diameter of semineferous tuules in rabbits treated wth 13.0 Ugm thyroine /Kg body weight for 12 days.

| - | | | I | ids | | | |
Case _ TI‘.I{NHLIT!‘-—;RF. Total 1 U‘M-:-'-Onth-”u 1 1 Total L I 1 matids 1 ; Total Levydi Diameter of
Sertoli Sperma- ' Zygo- ' Pachy-'Di " 2y ! spema- ! ¥ i y ! [Leydig | .
Number | Type .| Type - ot = pe 2.«5. i A B c D sper- seni nefrous
cell A a | togonia tene tene | tene ﬁq te | CYies matds | tubules in U
| .
Mean 4.6 21.4 6.3 27.9 23.4 315 10.1 - 61.8 105.6 - 8.9 1.1 126.1 36.2 221.6
S.E. +0.2 20.9 +1.2 +L7 +2.1 +3.4 +1.3 - +3.1 7.1 - +3.2 +1.8 +10.6 22.7 6.1
Sertoli- - 4.7 1.4 6.1 5.1 6.8 2.2 - 13.4 22.9 - 2.7 2.4 27.4 - -

* 3 ( P/ 0.05).
so: (P/ O )
S.E. : Stander error.

TABLE (5: Average number of cells, their Sertoli ratio and diameter of semineferous tuules in rabbits treated with 19.5 Ugm thyroxine /Kg body weight for 12 days.

! uvoaah.onoa.i | Total _ uL:_.Eor.___ru | | Total | —. w—L..S-.Eu | _ Total | I Diameter of
Ca TI'#I— [l L 1 i | 1L 1 M 3 1 ot _—-Owh_ﬂ #
t b i | = | T 2r | - T T 4 1 '
Sertoh ¥ T Sperma- ' Zygo Pachy- 'Diplo- y sperma St e faciit
Nunber | cent e , % sperma- A B c D | "
A B 5 i Tene: 1 e tocyte cys matuds | tubules in W
— - - A
Mean 4.9=~ 19 8.5** 27.5 23.6 20.8+ 7.1+ - 52.1 129.9 - - 29.4**  161.5%* 42.9%¢ 230.8
S.E. 009 1.2 +0.9 16 227 419 213 - +3.6 TR - - 47 2157 239 +7.9
Sertoli- - 3.9 1.7 5.6 4.8 4.2 1.6 = 10.6 26.5 - = 6 32.9
ratio
* ( P/_ 0.05) == ( P/_0.01) D.E: Stander error
e . . - - . " - - -






