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ABSTRACT  The effect of hypothyroidism induced by 6-propyl-2-thiouracil (PTU) or thiourea
(TU) on the development of the reproductive system in male and female neonatal ICR mice was
investigated. PTU or TU was injected subcutaneously into experimental animals from postnatal
day 1 (PD1) onward. The histological changes of the reproductive organs, formation of ovarian
follicles, and spermatogenesis were examined on PD 14, 21, and 28, and the fertility of the
hypothyroid mice in adulthood was followed. It was found that PTU or TU treatment did not
produce an effect on the histology of the neonatal uterus and oviduct. In contrast, the drugs
induced a decrease in the number of primordial follicles, multilaminar follicles, and Graafian
follicles in the ovary. The number of follicles with degenerated follicular cells was increased. In
the testis both PTU and TU treatments brought about a decrease in the number of seminiferous
tubules with developing spermatids although the mean diameter of seminiferous tubules and the
histology of the testis, epididymis, seminal vesicle, and coagulating gland was unaffected. The
mating between hypothyroid females and euthyroid males and that between hypothyroid males
and euthyroid females were normal with regard to the pregnancy rate, litter size, and sex ratio of
offspring. The somatic growth of the resulting offspring was normal. It is concluded that the
retarding effect on ovarian and testicular development in mice during neonatal period was not

serious enough to adversely affect reproduction in the hypothyroid animals.

Hypothyroidism is the most common disorder
in thyroid function. It has already been well docu-
mented that the effects of hypothyroidism are
widespread. The skin and appendages, cardiovas-
cular system, digestive tract, bones and joints,
muscles, nervous system, adrenal, blood, and car-
bohydrate, lipid, and protein metabolism are all
affected (De Visscher and Inglebleek, ’80).

The consequences of hypothyroidism on the
male reproductive system have recently been
studied by Francavilla et al. ("91) and Senthi-
kumaran et al. ("91). Francavilla et al. ('91)
noted that treatment of pregnant rats with
methimazole did not influence fetal testicular
development. However, hypothyroidism induced
in neonatal rats by methimazole produced a de-
lay in testicular maturation which consisted of
reductions in seminiferous tubule diameter and
germ cell number, increased degeneration, and
arrested germ cell maturation. Increased de-
generation of spermatogonia and primary sper-
matocytes occurred, and immature spermatids
were present in the epididymis. Sertoli cells with-
out cytoplasmic lipid droplets and seminiferous
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tubules lacking a lumen appeared. Neonatal
hypothyroidism induced by 6-propyl-2-thiouracil
retards the morphological differentiation of Ser-
toli cells and prolongs the proliferation of these
cells (van Hasster et al., ’92). The normal in-
creases in y-glutamyl transpeptidase activity,
androgen-binding protein, and lactate produc-
tion in Sertoli cells were inhibited. The finding
that the nuclear triiodothyronine receptor in rat
Sertoli cells was expressed maximally during
late fetal and early postnatal life and progres-
sively diminished infers a direct effect of thyroid
hormones on early postnatal life (Jannini et al.,
’90). Rats rendered hypothyroid during the early
postnatal period exhibited lower serum concen-
trations of gonadotropins during puberty than
control rats, and the serum gonadotropin lev-
els could be normalized by replacement therapy
with triiodothyronine, suggesting that thyroid
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hormones play a role in the early postnatal pe-
riod to bring about the onset of puberty by
stimulating gonadotropin secretion (Francavilla
et al., "91). The ability of testicular membranes
to bind luteinizing hormone or human chorionic
gonadotropin was reduced in hypothyroid rats
(Minetti et al., ’86). The activities of seminal
vesicular glycosidase including B-p-glucosidase,
B-p-galactosidase, N-acetyl-B-p-glucosaminidase,
and N-acetyl-8-D galactosaminidase were sup-
pressed in rat after thyroidectomy at 30 days
post-partum. Simultaneously there were reduc-
tions in the weights of seminal vesicles, epid-
idymis, prostate, coagulating gland, and plasma
testosterone levels (Senthikumaran et al., '91).
On the other hand, Cooke and his co-investiga-
tors (Cooke and Meisami, '91; Cooke et al., 91) re-
ported that transient neonatal hypothyroidism in
rats increased testicular size and sperm production
in adults. Chandrasekhar et al. ('85) observed
that hypothyroidism did not affect testicular de-
velopment in prepubertal lambs.

Hypothyroidism has also been associated with a
wide range of reproductive abnormalities in female
including menstrual disorders, amenorrhea, infer-
tility, and frequent abortions (Longcope, *91). The
existence of a specific nuclear triiodothyronine re-
ceptor in immature porcine granulosa cells has been
demonstrated (Wakim et al., ’87). In the rat,
hypothyroidism induced polycystic ovaries (Gold et
al., ’65; Scommegna et al., ’65). Hypothyroidism also
diminished the stimulatory effect of estrogen on cell
division in the luminal epithelium, stroma, and
myometrium of the uterus (Kirkland et al., ’81). In
hypothyroid humans delay in the onset of puberty
or menarche (Styne, ’91) and anovulation (Yen, ’86)
may occur.

The intent of the present study was to exam-
ine the effects of hypothyroidism induced by the
antithyroid drugs 6-propyl-2-thiouracil (PTU) or
thiourea (TU) on the development of the repro-
ductive system in neonatal ICR mice of both
sexes, in view of the inconsistency in the re-
ported effects of hypothyroidism on testicular
development and the fewer reports dealing with
hypothyroidism in the female. It was found that
postnatal hypothyroidism affected the develop-
ment of ovarian follicles in females and retarded
the spermatogenesis in males. However, the ef-
fects on ovarian and testicular development in
mice during the neonatal period were not seri-
ous enough to adversely affect reproduction in
adulthood.
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MATERIALS AND METHODS
Histology

Newborn ICR mice were divided into groups,
and each group consisted of ten to 15 mice. One
group received daily subcutaneous injections of 6-
propyl-2-thiouracil (PTU, Sigma) at 50 ug/g body
wt per day. Another group received two subcuta-
neous injections of thiourea (TU, Sigma) per week
at 200 pg/g body wt per injection. A vehicle-in-
jected group served as the control. The injections
commenced on postnatal day 1 (PD1) and contin-
ued until the animal was sacrificed. From each
group some of the animals were sacrificed on
PD14, PD21, and PD28. The male reproductive
organs including testes, epididymis, and seminal
vesicles and female reproductive organs includ-
ing ovaries, oviducts, and uteri were dissected out
and fixed directly either in Bouin’s fixative over-
night for histological examinations or in 2.5% glu-
taraldehyde in cacodylate buffer for 2 hr for
morphometric measurements. Blood samples were
collected for determination of the level of triiodo-
thyronine (T;). Hypothyroidism was established
in the drug-treated animals by a statistically sig-
nificantly lower plasma Tj level which was only
about 50-60% of the control values. A previous
study using a similar protocol for induction of
hypothyroidism in mice also demonstrated obvi-
ous distention of colloid-filled follicles in the thy-
roid after treatment with antithyroid drugs (Ng
et al., ’92).

Follicular development

For assessing follicular development, the ova-
ries were sectioned at 5 um thick and stained with
hematoxylin and eosin. The stages of follicular de-
velopment and the incidence of each type of fol-
licles were scored. For each ovary, at least five
sections were selected, and the total numbers of
primordial, multilaminar, Graafian, and preovu-
latory follicles [classification according to Pedersen
and Peters ('68)] were counted. Special attention
was taken in looking for any abnormalities in fol-
licular development.

Spermatogenesis

The diameters of the seminiferous tubules were
determined by planimetric computation of camera
lucida drawings of sections on a digitizer (Grafbar
GP-7, Science Accessories Corporation, Gainesville,
FL). The shape of the tubules varied from round to
elliptical depending on the plane of section. Since
the true diameter of the tubule is always the short
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axis of a random section through it, the shortest
diameter of the tubule section was measured. Us-
ing a light microscope (Nikon Labophot) equipped
with a 10x eyepiece and 20x (for measuring the
diameter of tubules on PD14) or 40x (for measur-
ing the diameter of tubules on PD21 and PD28)
objective, at least 50 tubules randomly selected from
each of the sections were measured for their diam-
eters, and at least five sections from each testis were
taken for measurement. The mean was then calcu-
lated. Measurement of more tubules or more sec-
tions had no effect on the mean.

For computing the percentage of Sertoli cells,
germ cells, and seminiferous tubules containing
elongated spermatids, testes were post-fixed in 1%
osmium tetroxide and embedded in Spurr plastic.
Sections of 1 um were stained with toluidine blue.
The number of cells was estimated from the num-
ber of nuclear profiles. No attempt was made to
specify germ cells at various developmental stages.
The total number of cells, the number of Sertoli
cells, and the number of germ cells within semi-
niferous tubules were obtained from 20 cross sec-
tions of seminiferous tubules. For counting the
total number of tubules and the number of the
tubules containing elongated spermatids at steps
8-16 (Russell et al., '90), five sections were ran-
domly selected from each of the testes, and five
areas each in the upper right, lower right, middle,
upper left, and lower left regions of each section
were chosen at a magnification of 200x (for
samples on PD14) or 100x (for samples on PD21
and PD28).

Fertility

To determine whether the hypothyroid mice were
fertile and able to produce normal offspring, mice
at 8-9 weeks which had been treated with either
PTU or TU were housed individually with normal
adult mice of the opposite sex (proven breeders) for
a maximum period of 4 days. The males and fe-
males were separated once vaginal plugs were
found. The resultant pregnancies were noted. When
the mice gave birth, the number of pups was re-
corded, and the body weights and tail lengths were
measured weekly for 5 consecutive weeks.

RESULTS

- Female reproductive system

The uteri of the control mice underwent histo-
logical changes during the postnatal period. Two
weeks after birth (PD14), the uterine epithelium
consisted of a layer of columnar epithelium cells
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with glandular downgrowths into the stroma in
certain areas. The stroma and the inner circular
and outer longitudinal muscular layers were not
well differentiated. By 3 weeks (PD21), uterine
epithelium became increasingly more columnar.
The stroma had increased in thickness, and more
glandular tissue was found underneath the epi-
thelium in the stroma. The circular and longitu-
dinal muscles became more differentiated. By 4
weeks (PD28), the uteri had become more mature,
with a very thick columnar epithelium, thick stro-
mal tissue, and an abundance of glandular tis-
sue. The circular and longitudinal muscles were
well differentiated. The treatment with propyl-
thiouracil (PTU) or thiourea (TU), however, did
not alter the histology of the mouse on PD14,
PD21, or PD28. The uteri of the treated mice were
similar to those of control mice with respect to
their morphological appearance, thickness of in-
dividual layers, and the rate of maturation.

The oviductal epithelium of the control mice
changed from cuboidal to low columnar during the
postnatal period from PD14 to PD28. The epithe-
lium exhibited numerous mucosal folds and con-
tained ciliated and non-ciliated cells. The oviducts
of the PTU- and TU-treated mice were histologi-
cally similar to those of control mice when exam-
ined on PD14, PD21, and PD28. The epithelial
structure, muscocal folds, and the diameter of the
oviducts of the treated mice all appeared normal.

Histologically, the ovaries of the control mice and
the mice treated with PTU or TU were similar
(Fig. 1), but differences were found in the num-
bers of the ovarian follicles at different matura-
tion stages between the control and treated mice
(Table 1; Fig. 1). When examined on PD14, both
the ovaries of control and experimental animals
contained numerous primordial and multilaminar
follicles. Some Graafian follicles were present (Fig.
1; Table 1). There was a reduction in the number
of Graafian follicles in the PTU- and TU-treated
group and multilaminar follicles in the PTU-
treated group (Table 1). On PD21, the ovaries of
both control and experimental animals contained
primordial, multilaminar, Graafian, and preovu-
latory follicles (Fig. 1). The numbers of multi-
laminar follicles and Graafian follicles were again
fewer in both PTU- and TU-treated groups (Table
1). The number of primordial follicles was dimin-
ished in the TU-treated animals. By PD28, the
ovaries of control animals contained more Graa-
fian follicles and there was a reduction in the
number of primary follicles compared with the
ovaries of younger control animals (Table 1; Fig.
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TABLE 1. Developmental stages of ovarian follicles at different postnatal periods
Number of follicles
with degenerated
Number of Number of ovarian follicles at Stages per section ! foll?cu]ar
Postnal Treatment ovaries (means + SD) cells/section
period group’ examined A B C D (mean = SD)
PD 14 Control 10 456 + 45 6.0+ 05 1.2 = 0.3 0 0
PTU 8 590+ 30 22=x07% 02=+0.1* 0 0
TU 6 518+ 53 43=x+x04 06 =x0.1* 0 0
PD 21 Control 8 230+ 10 36=03 22+02 13=x0.1 0
PTU 6 282+ 20 18+0.1* 04=x01* 18=x01 2.6 £0.4%
TU 7 17.2 + 0.9 24+ 04*% 02=0.1* 1.0+ 0.1 1.6 +0.1
PD28 Control 8 150+ 14 3604 24+02 2203 0
PTU 7 6.5+ 05* 2.0+ 0.1* 1.0=x01* 18=x0.1 2.1+0.1*%
TU 7 85+ 05% 38=x 02 2001 23=x0.1 2.0 + 0.2*%

'PTU, neonatal mice injected with 6-propyl-2-thiouracil; TU, neonatal mice injected with thiourea.
2Stages of developing follicles (Pedersen and Peters, *68): A = primordial or growing primary follicles; B = multilaminar primary foilicles; C =

Graafian or antral follicles; D = pre-ovulatory follicles.

*P < .05, significantly different from control values by Student’s t-test or ¥2-square test.

1). There was a reduction in the number of pri-
mordial follicles in the TU-treated group (Table
1). The decrease in the numbers of primordial,
multilaminar, and Graafian follicles was evident
in the PTU-treated animals. In the ovaries of PTU-
treated and TU-treated mice examined 4 weeks af-
ter birth (PD28), dead follicular cells were found
surrounding the oocytes although the oocytes them-
selves appeared to be normal (Fig. 1). There was
an increased incidence of Graafian follicles with de-
generated follicular cells, which was not obvious in
the case of control ovaries (Table 1).

Male reproductive system

The testes of the control mice on PD14 contained
many seminiferous tubules where Sertoli cells,
spermatogonia, and spermatocytes were easily
identified (Fig. 2). In the interstitial supporting
tissues between the seminiferous tubules, Leydig
cells were found singly or in clusters and were in
close contact with blood vessels. Both PTU and
TU showed little if any effect on the histology of
the testes on PD14. Neither the PTU nor TU treat-
ment affected the diameter of the seminiferous
tubules or the percentage of Sertoli and germ cells
within the tubules (Table 2). On PD21, the diam-
eter of the seminiferous tubules in control testes
was slightly increased, and a higher percentage
of germ cells was found in the tubules (Table 2).
The overall histological appearance of the testes
was similar to that found on PD14 except that
more interstitial tissues were found between the
tubules. When the mice were treated with PTU
or TU, the testes did not show any significant

changes. The diameter of the tubules, the percent-
age of Sertoli cells and germ cells, and the histol-
ogy of the seminiferous tubules and interstitial
tissues were comparable to those in the control
(Fig. 2; Table 2). By PD28, spermatids and sper-
matozoa began to appear in some of the seminif-
erous tubules of the control testes (Fig. 2). The
diameter of the tubules was increased, the per-
centage of the germ cells increased, and the in-
terstitial tissues became highly vascularized.
Under the influence of PTU or TU, there was a
reduction in the percentage of seminiferous tu-
bules containing elongated spermatids at steps
8-16 (Fig. 2; Table 2), suggesting that the sper-
matogenesis was retarded. The diameter of semi-
niferous tubules and the percentage of germ cells
in the tubules were, however, close to control val-
ues (Table 2).

The epididymis of the control mice on PD14 con-
sisted of a low columnar epithelium with microvilli
on its luminal surface. The epithelium was lined
externally by layers of muscular tissues. The epi-
thelium gradually changed to a tall columnar on
PD21 and PD28. The secretory epithelium of the
seminal vesicle of the control mice was cuboidal
on PD14 and changed to tall columnar with ba-
sally located nuclei on PD21 and PD28. The co-
agulating gland of the control mice showed a
columnar epithelium on PD14, and luminal se-
cretion was found on PD21 and PD28 when the
epithelium changed to a tall columnar appearance.
Neither PTU nor TU affected the histology of the
epididymis, seminal vesicles, or coagulating gland
on PD14, PD21, or PD28.
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TABLE 2. Effect of drug-induced hypothyroidism on spermatogenesis

Percentage
of
seminiferous Average
tubules diameter of
Number containing seminiferous
Postnatal Treatment of testes Percentage of Percentage of elongated tubules
period group' examined Seroti cells* germ cells* spermatids® (m)**
PD 14 Control 10 445 + 6.1 55.4 £ 5.2 0 88.4 = 9.8
PTU 10 417 + 4.5 58.1 + 4.8 0 83.4 + 9.8
TU 10 42.1 + 4.3 579 x 6.2 0 87.6 £ 9.7
PD21 Control 12 216 + 29 78.3 = 3.9 09 +0.1 108.2 = 15.7
PTU 10 20.0 + 3.2 79.9 = 8.6 0.8 +£0.0 109.6 = 11.8
TU 10 19.1 + 2.8 80.8 + 5.4 03+0.1 106.7 + 14.5
PD 28 Control 12 115 = 2.1 88.1 + 9.0 48.1 15 127.6 + 10.6
PTU 12 12.1 + 24 88.0 + 4.2 14.1 x 2.2%*%* 120.1 = 10.8
TU 12 10.1 + 1.3 90.3 + 4.9 17.8 + 1.5%%* 121.0 = 11.1

PTU, neonatal mice injected with 6-propyl-2-thiouracil; TU, neonatal mice injected with thiourea.
*Values are expressed in mean + SD. Twenty seminiferous tubule cross sections from each testis were evaluated, and statistical anlayses
using one-way ANOVA reveal no significant difference (P > .1) among values in the control and treatment groups.

*Values are expressed in mean = SD.

**At least 50 tubules were randomly chosen from each section for the measurement of the diameter, and at least five sections from each testis
were taken for the measurement. Values are expressed in mean = SD obtained from five animals in each group. No significant difference (P >
.1) was found between the experiment group and the control group at each time point.

***P < 5, significantly different from the control value at the same postnatal period, Peritz’s F test (Harper, '84).

Fertility

The results of mating between hypothyroid
males and normal females and that between
hypothyroid females and normal males did not dif-
fer much from mating between normal males and
normal females with respect to the percentage of
successful mating, percentage of pregnancy and
litter size (Table 3), and the sex ratio of the re-
sulting offspring (Table 4).

Somatic growth of offspring of
hypothyroid mice

Somatic growth of the offspring of hypothyroid
mice, as reflected by body weight (Fig. 3) and tail
length (Fig. 4), was similar to that of the progeny
of euthyroid mice.

DISCUSSION

A previous study showed that 6-propyl-2-thiou-
racil or thiourea treatment effectively induced neo-
natal hypothyroidism in the mouse (Ng et al., ’92).
The thyroid of the treated mice became hypertro-
phied and contained thyroid follicles distended
with colloid. The plasma T, level of the treated
neontal mice was significantly lower than that of
the control value. Results of the present study dis-
closed that hypothyroidism induced by propyl-
thiouracil (PTU) and thiourea (TU) impaired the
development of ovarian follicles in females and
spermatogenesis in males. However, the impaired
development in ovary and testis was not serious
enough to adversely affect reproduction after pu-
berty. Both hypothyroid males and females were

TABLE 3. Reproductive performance of drug-induced hypothyroid animals*

Treatment Percent mated Percent pregnant Litter size

Mating group! (n)? (n)? (mean = SD)?
Hypothyroid female Control 86 (14) 92 (12} 137+ 1.6 (11
normal male PTU 75 (8) 83 (6) 12.0+1.1(5)
TU 73 (11) 100 (8) 12.1+1.1(8)

Hypothyroid male Control 75 (8) 83 (6) 12.0+1.2(5)
normal female PTU 70 (10) 85 (7) 12.2+1.1(6)
TU 79 (14) 73 (11) 125+1.1(8)

'PTU, neonatal mice injected with 6-propyl-2-thiouracil; TU, neonatal mice injected with thiourea.

*Nos. in parentheses represent sample no.

*Gtatistical analyses using Student’s t-test or y2-test revealed no significant difference (P > .1) between the control and experimental values.
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TABLE 4. Sex ratios of offspring of drug-induced hypothyroid animals at PD28*

Hypothyroid female x normal male

Hypothyroid male x normal female

Treatment Number of Female/male ratio Number of Female/male ratio
groups® litters analysed (mean * SD) litters analysed (mean = SD)
Control 11 0.98 £ 0.16 5 1.00 £ 0.18
PTU 5 1.01 £ 0.22 6 1.01 £0.18
TU 8 0.98 £ 0.23 8 0.96 = 0.13

*No statistically significant differences (P > .1) were revealed by x’-test between control and experimental values.
!Mothers had been injected with either 6-propyl-2-thiouracil (PTU) or thiourea (TU) during their neonatal development.

fertile and when mated with euthyroid partners
they produced litters of offsprings with normal so-
matic growth. In the male, adverse effects of
hypothyroidism on the testis have been reported
in the case of mice (Hamolsky, 75) and man
(Barnes et al., '73; Gilberg and Walfish, ’80), but
there were no effects in rams (Chandrasekhar et
al., ’85). In the rat, the influences of hypo-
thyroidism on the testis and serum luteinizing
hormone and testosterone levels reported by dif-
ferent groups were different, ranging from stimu-
lation (Cooke and Meisami, '91; Cooke et al., ’91),
to no alterations (Vilchez-Martinez, *73; Weiss and
Burns, '88), and degenerative changes (Baksi, ’73;
Bruni et al., ’75; Amin and El-Sheikh, *77; Chow-
dury and Arora, ‘84; Chowdury et al., 84), depend-
ing on whether immature (Chowdury and Arora,
’84; Chowdury et al., '84) or mature (Vilchez-
Martinez, *73; Weiss and Burns, ’88) animals were
used and whether hypothyroidism was induced
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Fig. 3. The average body weight of the offsprings born to
the parents one of which was treated with either PTU or TU.
Each group consisted of five to seven litters. Statistical analy-
ses using one-way ANOVA revealed no significant difference
(P > .1) among the values in the control and experimental
groups.

permanently by thyroidectomy (Chowdury and
Arora, ’84; Chowdury et al., ’84) or transiently by
treatment with a reversible goitrogen followed by
return to euthyroidism (Cooke and Meisami, 91,
Cooke et al., 91, ’93; Joyce et al., '93; Hess et al.,
’93; Hardy et al., '93; Kirby et al., ’92). In the fe-
male, fetal hypothyroidism resulted in small ova-
ries in rats (Leathem, ’59) but not in sheep
(Hopkins and Thorburn, *72). Thyroidectomy of
prepubertal rats resulted in delayed sexual matu-
ration and vaginal opening and underdeveloped
uterus and vagina (Leathem, '72). Hypothyroid-
ism in the adult rat and hamster was associated
with abnormal estrous cycles and interfered with
gestation (Ortega et al., ’90; Vriend et al., ’87). In
hypothyroid sheep, the uterus showed endometrial
hyperplasia, and hypothyroid rats exhibited a de-
crease in the uterine response to estrogen (Kirk-
land et al., ’81). When taken together the results
of the present and previous investigations suggest
that the effects of hypothyroidism on gonadal de-
velopment may vary with the animal species, the
age of the animal, the method used to induce
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Fig. 4 The average tail length of the offsprings born to
the parents one of which was treated with either PTU or TU.
Each group consisted of five to seven litters. Statistical analy-
ses using one-way ANOVA revealed no significant difference
(P > .1) among values in the control and experimental groups.
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hypothyroidism, and the duration of hypothy-
roidism. It appears that the developing gonad in
the neonatal animal is susceptible to a deficiency
of circulating thyroid hormones, but the deleteri-
ous effect of hypothyroidism is not sufficiently
strong to seriously inhibit the reproductive func-
tion of the gonads.

The specific role of the thyroid hormones in the
growth of the reproductive tract and the mecha-
nism through which the impairing effect of hypo-
thyroidism on ovarian and testicular development
is mediated remained unclear. It has already been
shown that the reproductive effects induced by the
antithyroid drug PTU were due to hypothyroidism
and not to the drug used to induce hypothyroidism
(Cooke and Meisami, '91). Control of growth and
development of the reproductive system was
thought to be primarily regulated by sex hor-
mones, growth factors (e.g., prolactin, growth hor-
mone) and the secretion of gonadotropic hormones
(e.g., follicle stimulating hormone, luteinizing hor-
mone) from the hypothalamus—pituitary neuroen-
docrine axis (Kosco et al., '87; Heidel and Treinen,
'89). Hence the effect of the hypothyroidism on
the ovary and testis may be indirect, acting
through the hypothalamus—pituitary axis. How-
ever, this does not exclude the possibility of an
additional direct effect of the thyroid hormones
on the reproductive tract. It was demonstrated in
male rats that high levels of T; receptors which
were present in immature Sertoli cells (Palmero
et al., ’88; Jannini et al., '90) declined during de-
velopment until they disappeared in the adult. The
thyroid hormone T; also directly affected produc-
tion of insulin-like growth factor I by the Sertoli
cells, which has both mitogenic and differentiative
effects on various cell types (Palmero et al., '90),
and perturbed the development of biochemical
functions of immature Sertoli cells cultured in
vitro (Fugassa et al., ’87; Palmero et al., ’89). In
the female, T; receptors were also found in the
porcine granulosa cells of immature ovarian fol-
licles (Wakim et al., ’87). Thyroid hormones also
enhanced the actions of follicle stimulating hor-
mone in the functional differentiation of the por-
cine granulosa cells in vitro (Maruo et al., ’87).
These findings suggested that thyroid hormones
may have a direct effect on the development of
the reproductive system.

In conclusion, neonatal hypothyroidism in-
duced either by PTU or TU during the period
from birth to postnatal day 28 impaired the nor-
mal development of the follicles in the ovary
and spermatogenesis in the testis although ob-

W.Y. CHAN AND T.B. NG

vious histological changes were not observed in
other structures of the reproductive systems.
The impaired prepubertal development in the
ovary and testis, however, did not result in ab-
normalities in reproduction of the hypothyroid
mice. The offsprings produced by the mice were
also found to be normal with regard to the litter
size, body weight, and tail length. The investi-
gation of the mechanism of action of hypo-
thyroidism on the reproductive system is
underway using different types of tissue culture
techniques.
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