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Endocrinological and histological analysis of the testes in hemicastrated
Japanease Black calves

Yuka SHIRAO, Tkuo KoBavasHi', Koichiro HEmmi", Kazumi NiBe”, Go KiTAHARA
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" Sumiyoshi Field. Faculty of Agriculture, University of Miyazaki, ¥ Japan Animal Referral Medical Center

Summary : This study examined plasma testosterone (T) levels before and after a human chorionic gonadotropin
(hCG) injection and the histological findings of the excised testes from control (intact), hemicastrated and
bilaterally castrated Japanese Black calves. In Experiment 1, the first hCG stimulation test (IM 14 or 28) was con-
ducted in 19 calves. They were hemicastrated on 7 days after the hCG injection and divided into two groups, and
the second hCG stimulation test was conducted on 14 days after hemicastration in one group (HC 14) or 28 days
after hemicastration in the other group (HC 28). The remaining testes were removed in all calves on 7 days after
the second hCG injection, and the third hCG stimulation test was conducted at 14 days after bilaterally castrated (BC
14 or 28). Plasma T levels were investigated just before (day 0), on 5 (day 5) and 7 days (day 7) after each hCG
injection. In Experiment 2, 12 calves aged 237 & 7 days old were used, and the testes excised from control (n=4)
and hemicastrated calves in HC 14 (n=4) and HC 28 (n=4) groups were examinzd histologically. Plasma T levels
at day 0 in IM and HC groups were significantly higher than BC group, whereas there was no significant difference
between IM and HC groups. In IM and HC groups expect HC 28 group, plasma T levels after the hCG injection were
significantly higher than before. HC 28 group showed significantly the higher area ratio of seminiferous tubules and
the lower Sertoli cell counts in seminiferous tubules than control calves. In conclusion, although plasma T levels on
14 days after hemicastration were equivalent to control calves, compensatory changes in the remaining testes were
not observed histologically after hemicastration.
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Fig. 1. Experiment protocol

The hCG stimulation test was performed by cvaluating plasma testosterone (T) levels before
(day 0), 5 (day 5) and 7 days (day 7) after an hCG injection. In experiment 1, the hCG stimu-
lation tests were conducted when cach group was normal (IM 14 or IM 28} hemicastrated (HC
14 or HC 28) or bilaterally castrated (BC 14 or BC 28). In experiment 2, 4 intact calves and 8
calves in the hemicastrated calves in experiment | were investigated, and their left descended or
remained testes were excised on 237 = 7 days after birth. The excised testes from calves in cach
group were histologically analyzed.
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Fig. 2. Plasma T levels in hCG stimulation test

Plasma T concentrations were measured before and after an hCG injection (days 0, 5 and 7). In both
IM 14 and IM 28 groups, plasma T concentrations increased from day 0 to 5 and decreased from day

S5to7.
small letters (between the different days).

The significant difference arc indicated by capital letters (between the different groups) or
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Table 1. Plasma T concentrations after hemicastration and histological analysis of excised
left testis in Experiment 2

[tem Control (n=4) HCI4 (n=4) HC28 (n=4)

T (ng/ml) 8.148.3 4,043.5 6.646.0

Testis weight () 70.3415.0 5784145 79.2:23.9
volume (ml, V) 32.8+6.7 28.7+9.4 37.3x11.6

Seminiferous tubule (S1)  countsection 9.9+2.5 11.4+2.2 7.9+1.2
diameter (um, D.) 87.7+16.0 88.2£11.9 99.2=13.7
area ratio/scction (%) 52.2+£5.3 56.1+4.0 62.8+4.4*
regions (mm’, V) 16.0£7.5 16.0:-6.4 23.7+8.5

Sertoli ccll count/10 St 268.5+44.7 216.0£20.2 195.5437.1%
count/testis (x10") 16.6 3.2 145569 145529

Levdig cell count/section 70.2£25.5 60.9+£18.5 58.1x11.0

regions (mm', V,)

count/testis (¥10%

26.9+:11.8

13.844.7 12.1£3.0 13.643.3

21.9482.7 31.8=0.9

*: P<0.05, significantly difterent from Control.

HC 28 group showed the higher arca ratio of seminiferous tubules and the lower Sertoli cell count in

seminiferous tubule than Control (P<0.05).
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