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How to design male hypothyroid hypogonadism model by Sang-Pil Yoon', Jung Woo Kim’ ('Department
of Anatomy, School of Medicine, Jeju National University, Jeju-Do, Republic of Korea; Department of Clinical
Laboratory Science, Wonkwang Health Science University, Iksan, Republic of Korea)

Abstract Hypogonadism is a clinical syndrome that results in hormone deficiency and can be classified as 1)
primary caused by the gonadal failure and 2) secondary by the hypothalamus-pituitary gland dysfunction and/
or cardiometabolic complications. Recently the presence of thyroid hormone receptors in different testicular cell
types was demonstrated, and thus thyroid dysfunctions would be another cause of secondary hypogonadism. Thus,
we investigated the effects of perinatal hypothyroidism on hypogonadism in male Sprague-Dawley rats. Perinatal
hypothyroidism was induced by daily administration of 0.05% 6-propyl-2-thiouracil (PTU) by tap water from
gestation day 15, which were compared with negative control (PTU (—)) group. At postnatal day 28, hypothyroid
pups were divided into 2 groups: PTU (+) group - continued PTU treatment and PTU (+/—) group - stopped PTU
until postnatal day 49. Body weights, dehydrotesosterone (DHT), and testosterone levels were checked 2 and 3
weeks after grouping. Body weights were significantly decreased in PTU (+) and PTU (+/—) groups compared with
PTU (—) group at postnatal day 28. 3 weeks later, PTU (+/—) group significantly gained weight compared with
PTU (+) group. DHT and testosterone levels significantly decreased with PTU treatment, but increased 3 weeks
after stopping PTU administration. Perinatal PTU-induced hypothyroid hypogonadism was sustained for 2 weeks
after stopping PTU administration, but restored gonadal hormone levels 3 weeks after stopping PTU. These results
suggest that researchers should design an experiment on hypothyroid hypogonadism based on the estimated
period.
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Male hypothyroid hypogonadism model
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Negative control: PTU(-)
PTU | Perinatal hypothyroidism: PTU(+)

PTU | Cessation: PTU(+/-)

GD15 P28 P49
Body weight/week T

Sex hormones

Figure 1. Experimental schema. Perinatal hypothyroidism model was
induced by 6-propyl-2-thiouracil (PTU) administration from gestation
day (GD) 15 until postnatal day (P) 49 whereas vehicle treated pups
were considered as negative control (PTU(—)). At P28, perinatal hy-
pothyroid male pups were divided into two groups: continuation group
(PTU(+)) and cessation group (PTU(+/—)). Body weight was esti-
mated per week from P28, and sex hormones were checked at P49.
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Figure 2. Postnatal weight gain and catch-up growth. When com-
pared with negative control (PTU(—)), 6-propyl-2-thiouracil (PTU)-
induced hypothyroid rats were significantly light at postnatal week 4
(P4wk). 3 weeks after cessation of PTU (P7wk), there was a catch-up
growth compared with a previous week (P6wk, *p<0.05) and also
with continued group at P7wk (*p <0.05).
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Hzel Hat(Fig. 2)
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Figure 3. Changes of dihydrotestosterone (DHT) concentration. Neg-
ative control (NC) group was not treated with 6-propyl-2-thiouracil
(PTU). DHT levels significantly increased 2 weeks after grouping in
PTU(+) group (*p<0.05 compared with NC), but significantly de-
creased 2 weeks after cessation of PTU (PTU (+/—) group, #p<0.01
compared with PTU (+) group). DHT levels tend to decrease in PTU
(+) group and increase in PTU (+/—) group as time goes by.
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Figure 4. Changes of testosterone concentration. Negative control
(NC) group was not treated with 6-propyl-2-thiouracil (PTU). Testos-
terone levels increased in PTU (+) group, but significantly decreased
in PTU (+/—) group compared with NC (**p<0.01) and with
PTU (+) group (#p<0.05). At the end of experiment, testosterone
significantly decreased in PTU (+) group when compared with NC
(**p<0.01) and with a previous week (*p<0.05), but restored in
PTU (+/-) group.
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Male hypothyroid hypogonadism model
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Aok AR Fol| A o] 7HeT =R 3] FAst
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Fo PTU R0 F08 2oIAE SA51] BEHt 5
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