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SUMMARY.

The effect of long-term administration of various doses of hCG
or TP on the thyroid of 33 adult male rabbits of pure Bouscat
breed were histologically and stereologically investigated. The thyraid
activity exhibited a dose-related increase in rabbits injected with
hCG. A marked progressive decrease in the follicular and colloidal
volu);nes as well as gradient increase in the number of follicles per
mm , volume of the follicular cell, nuclear volume and stromal vas-
cularization were observed in the thyroids of rabbits treated with
hCG.

The low and high doses of testosterone propinate (TP) induced
morphological signs of higher glandular activity without any significant
difference between the doses of TP.

INTRODUCTION

The thyroid activity is altered after treatment with human chorionic gonadotropin (hCG)
or testosterone propionate (TP). Recent studies demonstrated that hCG is a thyroid stimulator
which was previously called molar thyrotropin (KENIMER et al, 1975 and HERSHMAN, 1978).
It possesses a larger molecular weight with a potency of about 1/4000 of pituitary TSH.
Administration of testosterone or its congeners, in pharmacological dosage greatly decressed
thyroxine-binding globuline (TBG). The total serum T4 and T3 were also declined to values
similar to that of the hypothyroid range (BRAVERMAN and INGBAR, 1967). However, other
studies have shown a consequent increase in the concenteration of free serum T4 after injec-
tion of testosterone (BELLABARBA et al., 1968).

The lack of a decisive description for the histomorphological features of the thyroid
glands particularly in rabbits, after hCG or TP manipulation in the available literature was
the principle modulation which evoked our encouragment to cary out the present investigation.

It is worthy to mention that the present work is a further study concerning the effect
of hCG and TP on the reproductive functions in adult rabbits.

MATERIAL and METHODS

Thirty three adult male rabbits (9 months old, approx. 2.5 Kg.) of pure Bouscat breed
were purchased from the animal breeding farm at the University of Assiut. The animzls were
divided into 6 groups and treated as presented in table 1.

The drug were administered by deep intramuscular injection into the anterior of the
thigh muscles. Animals were sacrificed during the 16th week after the commencement of

* 1 Supported by WHO Re-entry grant No. 78066.

Dept. of Anatomy, Fac. of Vet. Med., Assiut Universitv.
Assiut Vet.Med.l.Vol. 18, No. 36, 1987.

i




178

M. ABDEL-RAOUF, et al

treatment. The thyroid glands were immediatly obtained after slaughtering, dissected into
small pieces, fixed in Bouin's fluid and processed for histological examination. The sections
were stained with Haematoxylin and Eosin, Periodic acid Schiff (PAS)- Haematoxylin (Me
MANUS, 1948) and Crossman's trichrome stain. The proportion of parenchymal and stromal
components of the thyroid was determined by the aid of a square grid with 100 points mounted
in the eye-piece of a light microscope (WEIBEL et al., 1966). The microscopical measurments
were made with eye-piece screw micrometer scal which was calibrated with a stage micro-
meter to the nearest micron. the follicular diameter, cell height and width as well as nuclear
diameter were counted from 500 randomly selected follicles for each thyroid. The obtained
data were statistically analysed according to SNEDECOR and COCHRAN (1967). The streological
methods are summarized in table 2.

RESULTS

Histological structure :

The thyroid gland of control rabbits (Fig. 1) is surrounded by a well defined connective
tissue capsule from which septa extend into the interior of the gland, separating it into well
distinct lobules. The follicles are separated by loose connective tissue stroma containing blood
vessels, nerves and lymphatics. The thyroid follicles are rounded or oval in shape. They are
lined with cuboidal cells and contain slightly acidophilic colloid substance. There are a disce-
rnible pattern in the distribution of the small and large follicles within the thyroid gland of
rabbits. The largest follicles were observed in the peripheral lobules rather than in the central
ones, however, some different gradiet of follicles were also present. The mean follicular volume,
number of cells per follicle in control rabbits are presented in table 3.

After teatment with various doses of hCG (Figs. 2,3,4), a dose related change in the
thyroid follicles was observed. The thyroid follicles were gradually decreased in size, however,
the follicular cells increased in height and contain large rounded nuclei (Fig. 5). After high
dose of hCG, the apical portion of the follicular cells contained numerous intracellular droplets
which were positively stained with PAS stain (Fig. 5). These droplets were probably represented
the engalfed luminal colloid.

After injection of low and high doses of testosteronelpropionate, a dose related changes
were only demonstrated in the diameter of thyroid follicles (Figs.6,7), however, the follicles
became smaller in size and lined with columnar cells containing larger vesicular nuclei. Moreo-
ver, the other histological features were essentially similar to that observed after injection
of high dose of hCG.

Stereological analyses (Table 3):
Human chorionic gonadotropin (hCG) :

After treatment with various doses of hCG, the mean follicular diameter and consequently
the mean follicular and colloidal volumes showed statistically significant reduction in size
than in control rabbits. However, the smallest volumes were recognised in animals treated
with high dose of hCG. No dose related changes were observed between the low and medium
doses of hCG. Nevertheless, the high dose of hCG resulted in reduction which was significantly
greater than that causgd by the low or medium doses. Therefore, the highest number of
thyroid follicles per mm  was recognised after administration of high dose of hCG, considering
that a dose related increase in the number of these follicles was observed after injection
of the middle and high doses of hCG. The follicular cell volume showed a significant increase

Assiut Vet.Med.l.Vol. 18, No. 36, 1987.
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which was more pronounced for the high dose of hCG. Similarly after high dose of hCG, -

the nuclear volume of these cells showed statistically significant increase, although this was
not dose related. In addition, the me n number of cells per follicle was significantly affected
only in case of the medium and high doses of hCG. Within this group the change in the follicu-
lar cell height was increased with the increase in the dose of hCG.

Testosterone propionate (TP) :

After treatment with low or high dose of testosterone propionate (TP), the follicular
diameter, therefore, the follicular and colloidal volumes were significantly decreased. In addition,
this reduction in size was dose related. The follicular cell volume was significantly increased
than that of the control animals, but without any effect of the dose. Otherwise, no significant
difference was recorded in the mean number of cells per follicle after treatment with either
low or high dose of TP. However, the mean nuclear volume of the follicular cells was signifi-
cantly increased after TP injecticn and their values were about three times more than that
of the untreated ones.

The proportion of the stromal to the parenchymal components of the thyroid gland
was slightly increased after treatment with high dose of 'hCG and TP than in control rabbits.
This stromal increament was probably due to an increased stromal vascularization.

DISCUSSION

The results of the work herein indicated that the thyroid morphology depends mainly
on the shape of the follicular cells, for the reason that they are concurrently involved in
both synthesis and release of thyroid hormones (WARNER and INGBAR, 1978). Moreover, the
stereometric analyses showed that the follicular and colloidal volumes are mainly influenced
by the follicular cell volume. Recent studies have shown that the thyroid stimulator, in the
hyperthyroid woman with hydatiform mole, is the human chorionic gonadotropin and it has
a potency of about 1/4000 of the pituitary TSH (KENIMER et al., 1975). The present findings
demonstrated that the thyroid gland of rabbits exhibited a dose-related increase in their activi-
ties after injection with various increased doses of hCG. The morphological signs of the in-
creased glandular activities were represented by a progressive increase in the mean volume
of the follicular cells, progressive absorption of the luminal colloid, agradual increase in the
number of follicles per mm~ and increased stromal vascularization as well. Such findings may
be attributed to the fact that hCG has a larger molecular weight with a longer duration
of action than the hypophyseal TSH(HERSHMAN et al., 1970).

The present results also revealed that administration of either low or high dose of
testosterone propionate persuaded a significant increase in the thyroid activities, without any
obvious morphological differences between the both doses of testosterone propionate. Although,
the physiological interactions of thyroid hormones with the pituitary - testicular system have
been documented, the occurence of hyperthyroidism and male infertility is rare (HEMBREE,
1978). Moreover, BRAVERMAN and INGBAR (1967); BRAVERMAN et al. (1968) and HELLMAN
& ROSENFELD (1974) mentioned that androgen therapy in man initially resulted in a stricking
decrease in thyroxine-binding globuline (TBG) with a subsequent decrease in the total serum
thyroxine level. Recently, INGBAR (1985) stated that administration of estrogens or androgenes
has no consistent effect on Radio Active lodine Uptake (RAIU), but causes alteration in the
binding of thyroid hormones in plasma. Estrogens increase the concentration of TBG and eleva-

te the serum T, and T3 concentration, whereas androgens induce converse effects. These

findings are greatly supported by the present data and it could be interpreted to mean that
the decre.’f\sed level of the total serum thyroxine stimulate the pituitary gland for increased

Assiut Vet.Med.).Vol. 18, No. 36, 1987.
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release of TSH which inturn increase the thyroid gland activites. Thus it can be suggested
that testosterone propionate may has an indirect stimulatory effect on the rabbit thyroid
glands.

REFERENCES

Bellabarba,D., M. Inada, N. Varsano-Aheron and K. Sterling (1968): Thyroxine transport and
turnover in major nonthyroidal iliness. J. Clin. Endocrinol. Metab., 28, 1023,

Braverman, L.E. and SH. Ingbar (1967): Effects of norethandrolone on the transport in serum
and peripheral turnover of thyroxine. ). Clin. Endocrinol. Metab., 27, 389.

Braverman, L.E., El. Socolow, K.A. Woeber and S.H. Ingbar (1968): Effect of norethandrolone
on the metabolism of 125! ~labeled thyroxine-binding prealbumine. J. Clin. Endo-
crinol. Metab., 28, B31.

Cordier, A.C., J.F. Denef and S.M. Haumont (1976): Thyroid gland in dwarf mice. A stereological
study. Cell Tiss. Res., 171, 449,

Elias, H. and D.M. Hyde (1980): An elementary introduction to stereology (Quantitative Micros-
copy). Am. J. Anat. 159, 412

Hellman, L. and R.S. Rosenfeld (1974): Metabolism of testmterone—1,2-3H in man. Distribution
of the major 17-Ketostercid metabolites in plasma: relation to thyroid states.
J. Clin. Endocrinol. Metab., 38,424.

Hembree, W.C. (1978): Male reproductive system. In: The thyroid. Ed. Werner, S.C. and S.H.
Ingbar, 4th ed. Harper and Row publishers, New York, San Francisco, London.

Hershman, J.M. (1978): Hyperthyroidism caused by placental or pituitary thyrotropins. In: The
thyroid. Ed. Werner, S.C. and S.H. Ingbar, 4th ed. Harper and Row publishers,
New York, San francisco, London.

Hershman, J.M., HP. Higgins and W.R. Starnes (1970): Differences between thyroid stimulatore
in hydatidiform mole and human chorionic gonadotropin. Metabolism, 19, 235.

Ingbar, S.H. (1985): The thyroid gland. In: Williams textbook of endocrinclogy Ed. Willson,
JD. and Foster, D.W., 7th ed., W.B. Saudners Co.. Publishers, Philadelphia. pp.
706.

Kenimer, J.G., JM. Hershman and H.F. Higgins (1975): The thyrotropin in hydatidiform moles
is human chorionic gonadotropin. J. Clin. Endocripo. Metab. 40, 482.

McManus, J.F.A. (1948): Histological and histochemical uses of periodic acid. Stain Tech., 23,
79,

Snedecor, G.W. and W.G. Cochran (1967): Statistical methods. 6th ed., lowa state University
press, lowa, USA.

Warner, S.C. and SH. Ingbar (1978): The thyroid. 4th ed. Harper and Row publishers, New
York, San Francisco, London. '

Weibel, E.R., G.5. Kistler and W.F. Scherle (1966): Practical stereologic methods for morphome-
tric cytology. J. Cell Biol. 30, 23.

Wicksell, S.D. (1925): The corpuscle problem. A mathematical study of a biometric problem.
Biometrika, 17, B4.

Assiut Vet.Med.l.Vol. 18, No. 36, 1987.




QT L L

181

EFFECT OF hCG JR TP ON RABBIT THYROID

Table (1)

Materials available for study

Group Nun oer of rabbits Treatment
Control 6 untreated
hCG (low) 5 200 1.U.hCG/day
hCG (Medium) 6 400 1.U.hCG/day
hCG (High) 5 800 1.U.hCG/day
TP (Low) 6 5 mg TP/Kg/day
TP (High) 5 10 mg TP/Kg/day

Testosterone propionate was obtained from Eli Lilly and Co. (Indiana-
polis, Ind. USA ) and later from Memphis Co. ( Cairo, Egypt )» hCG

(Coriantin) was obtained from the Nile Co. (Cairo, Egypt).

Table (2)
Stereological methods

Components Evaluated. Methods
Reference

measured parameters Applied
Parenchymal & Proportion Point counting  Weibel et al., 1966
stromal Com-

ponents
Follicle Area, volume, Wicksell's Wicksell, 1925.
transformation
Colloid n n n n n
Follicular cells Height, basal Cordier et al. Cordier et al.,
area, volume. 1976.

Follicular cell Volume., Elias & Hyde Elias & Hyde
nuclei 1980 1980

Assiut Vet.Med..Vol. 18, No. 36, 1987.
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Table (3)

Sterelogical analyses of the thyroid gland in rabbits

treated with hCG and Tp.

[xa)
m - — Yy um_u.¥
o Re (8 @ > " 8 5 ° °.4 Gland component
3 38 |32 88 Mmm 3% (8e |Sea |ES s
& Mmm Mm.:m Nom SEX | 2 m mm.j L EE £ Stroma |Parenchy
e2" I8 8 = |83 E | 3% = E|EE" = % %
28 |885| "8 |885 |f8 |28 5|AS” |28
Control | 86.09 | 240.21 | 380 | 186.00 | 6.38 | 34.00 | 196.00 | 359.00 | 20.00 | 80.00
+1.01 | 23,93 +27 | 168 | 10,27 | 11210 | +1.32 | s2.06 | +0.29 | +0.29
4 :
71.562] 155.09 | eu48 | 77.16 | 695 | 52.00 | 216.0¢2| 361.00 | 19.82 | 80.18
hCG
Low +0.50 | *+3.03 +15 | +1.26 | +0.10 | +0.26 | +145 | +0.65 | +0.27 | +0.27
d
hCG 20.182] 13956 | 7165 | 56.31 | 9.258| 52.00 | 225.002| 370.00b| 22.00 | 78.00
Medium {1 .0.25 | +143 +18 | +0.76 | +0.18 | +0.36 | +1.59 | +1.90 | 10.20 | +0.20
hCG 61.233| 119.89 | 831 | #0.3 | 10402| 55.00 | 265.003| 377.004| 23.00 | 77.00
high. +0.18 | +0.64 +18 | +0.66 | +0.25 +1.27 | +2.05 | +0.84 +045 | 4045
a
TP 65.582] 120,28 | soue | w2.63 | 9.85%| 95.00 |22 7.00%| 360.00 | 22.08 | 77.92
Low +0.20 | +0.93 415 | +0.38 | +0.18 | +2.24 | 2134 | +1.23 | +0.22 | +0.22
a
TP 58.70%] 12371 | 8032 | %172 | 9.80%| 95.00 | 226.00°| 362.00 | 23.32 | 76.68
high +0,20 | +0.34 +16 | 4031 | 4020 | +3.16 | +1.27 | +0.90 | +0.24 | +0.24
a= P < 0.01 b= P < 0.001
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Fig. (1): Normal control rabbit tyhroid follicles. (PAS & Hx. 160).

Fig. (2): Rabbit thyroid follicles treated with low dose of hCG. (PAS & Hx. 160).

Fig. (3): Rabbit thyroid follicles treated with medium dose of hCG. (PAS & Hx. X 160).
Fig. (4): Rabbit thyroid follicles treated with high dose of hCG. (PAS & Hx. X 160)




A

5

~
v

L e oA
R e

Lod
5
5

¢ o

Fig. (5): Higher magnification of rabbit thyroid follicle treated with high dose of hCG, showing
numerous intracytoplasmic dvoplets and engulfed luminal colloid. (PAS & Hx X 400).

Fig. {(6): Rabbit thyroid follicles treated with low dose of TP. (PAS & Hx. X 160)

Fig- (7): Rabbit thyroid follicles treated with high dose of TP. (PAS & Hx. X 160).




