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AN E, e A=

A 2 (mesenchymal cells), =84 = (myoid
cells), =331 (lymphatic spaces), &3, & 3| =]
3 (vascular endothelial cells) 3 & #F9A =
(pericytes) 2 FA=lo] lo} (Ewing=} Zirkin 1983,
Mendis-Handagama 5 1987, 1988, Kim 5 2001)
EHGEEFAA] 3=F 73S 1A (hemicastra-
tion)ata do} = mIkEA A dojul= BA
1] o} 3/ (compensatory hypertrophy)el] 23t 7=
31# (Ojedag} Ramirez 1972, Furuya 1990), | ]
(Kittok 5 1984), = F (Voglmayre} Mattner 1968,
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Lande} Carr 1975) 783 = (Ott 5 1984) SollA]
Saslo] geh e fAR M EAbe] mhe2sel

Al REFA kom (Fawke 5 1972), 217l g
35S AMEtE 2HHE 23 229 v|dd
dzleA] AA LG = M(Cunningham
1978)7} glort ol 3 AEI A+
3] axgk AlA o]t

% 13e] AM F = A5 FE F 2
3} (Liang=} Liang 1970)2} 113t x2] WojjA] 7+2

=

M| 2 (Cunningham % 1978)¢} XX = (Lunstra 5
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¥ ] STl e Re] 409 FE o
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1. MESE

Zx % 20, 30, 40, 50, 60 = 10093 (n=18w}=/

oe)e] 47 217 (Sprague-Dawley)S A E
EAlE] (Hanil Animal Laboratory Co.)el|A] %) &}ed
B3} AbRE A sk Ayl Abgstsich Ad
l;% % 100939 3F (N=D)S Ag 7 AF

o Ael (3mL/kg)ew ntF = AFe =4
%‘3"% Afste] X 18-S A A8 of
E AHTES 100U SYAIA AFel A
&Fsact.
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A8 2-& (n=8/group)> 8% chloral hydrate solu-
tion (4 mL/100gBW)& &7} FAlste] mlF A7l &
2.5% glutaraldehyde (pH 7.4)2 <F 408 E<¢F Al
BFA Shdch Y ¥ 1B Azsm TS
At 1A i 13k8-4 (fixed testis volume)-&-
zobgeh 2 g2 As] dste] nHE
2~3mm —r”ﬂi A A s}ed 2.5% glutara dehyde £
o] 4°CellA] 1247t 52t F7HFe] 1A o2, 1%
osmium tetroxidez 2A17F ¢t 1Asly 4z &=
g3te] Epon-812=2 xrjsielet. 7 WA 7 B
2071 4-& Al =katAe.
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Znbd 7] (ultramicrotome, Leica ultracut-s, Aust-
ra)s o]&sle] 1um=z AHAE Azksla methylene
blue-azure l1 2 ¢J M &}l 13} 7&@‘&%—‘,
AE HAA=Z, FHA =,
A=, AN =

(Leica, DMRBE, Germany) .2 231t}

4. HejA|
1) O8txZ M E0| 2XX|UE (volume density)
Point Counting ¥& A4 (Kim 5 2001, 2002),

121 point ocular gridS- %2kt 33
o] points} Wi 7 TEE
3 A )9 5 ] 2A ﬂz} 7%@] Z, 53.9]
zZJ-g]_ga om Z+ A o A 5039 A H
1005812 FE-x#] oA zzq-g}o:h;]. o] AL A
point(121><5)i Yire] 7+ w3xx FAE &
A % (v vo6) S F3Haeh

ﬁiu}ﬁ& o) 45}

T-Z2E2 (FEAAN T, A=A
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Vv% of acomponent
=number of points on the component x 100/
total number of points on the testis tissue

2) I3IxX] LA 20| M2 (absolute volume)

ol FalAl AxUwe}l T34 (fresh testis
volume)& o] &3A Ad-84E& w53 2 34
o 2JsjA F3}elek (Mendis-Handagama 5 1987,
1988, Kim 5 2001, 2002).

Absolute volume of testicular component
=volume density of the component x
fresh testis volume

oJ71A a1%ke] 842

EIETE N

3) DB RIS o ZEAES| £
(numerical density)
Floderus (Kim % 2001, 2002) ¥} 2] (Nv=Na/(T +
D-2h)x(1-57)& *43}e] numerica density=

Take] R} v Foan
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]-;<1 /q]—
PO N
B 5}ed og A7) (image analyzer system, Leica
QS00MC, Germany) & |43t Z43hgich. g
2 7HEAA 2] % 5z} (total number)= w43
o ZPAN £ Sl 7t 1Be) §2& Fale] T3}
91t} (total number=numerical density x fresh testis
volume) (Mendis-Handagama 5 1987, 1988, Kim 5
2001, 2002).

LB DEE

ZEEZ] de2 A

A (average volume)
]-70/(«”__\1:“/] _9.7(41]1:‘111 C.E_

Handagama% 1987, 1988, Kim % 2002).

Average cell volume
=volume density/numerical density
of each cell type
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< AAT F FAZ =438k 2mL medium (Krebs
-Ringer bicarbonate solution, pH 7.4)¢]] A 3Al 52
& Al Hg 23 HAEAEHE S oot
w7 93l A A 5= (0LH-26, NIH, Bethes-
da, MD, U.SA.) 100 ng/mL-& A 7}s}ar 20mL scin-
tillation vialsel] o} 34°C shaking water bath (90
shaking/minute)ol| 2] 3417k b HRAI7|a A4
eIk & AFube A Fste] —70°Cel] B3
o},

MAPH B A

3 2 wjfAy BlAEAEHE FxE RIA kit
(Coat-A-Count; DPC, Los Angeles, CA)S T3}
=253}t AH8-8 kit &4 2] dehydrotestosteronex}
androstenedionesl] ©j 3t cross-reactivity= 7zt 2.8
%2} 0.5%¢°]%3 7|E} AH R0l 3222 0.02%
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AGolA deixl Azl AT FALE e
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Table 1. Body and testis weights of control and hemicastrated

rats
Ageat Body weight Testis weight
hemicastration (9) (9)
20 days 308.1+124 1.66+0.01
30 days 345.3+10.6 1.76+0.07
40 days 331.9+106 1.72+0.03
50 days 3245+19.1 1.60+0.05
60 days 333.1+14.2 1.71+0.11
Control 364.6+12.8 1.69+0.12

Sprague Dawley rats were left intact (control) or were hemicastrated at
20, 30, 40, 50, or 60 days of age (n=18 rats per group). At 100 days of
age, all rats were sacrificed. Values are mean=+ SEM.

Table 2. Volume density of seminiferous tubules (ST), intersti-
tium (IT) and Leydig cells in control and hemicastrated

rats

Ageat ST IT Leydig cells

hemicastration (%) (%) (%)
20days 80.8+15 19.2+15 2.53+0.1*
30days 86.1+0.9 139+11 2.08+0.1
40days 84.7+15 153+12 2.06+0.2
50days 85.3+1.8 14.7+£0.9 1.78+0.2
60days 87.1+21 129+21 167+0.1
Control 876+11 124+09 1.76+0.1

Vv% of a component=number of points on the component x 100/total
number of points on the testis tissue. Sprague Dawley rats were |eft
intact (control) or were hemicastrated at 20, 30, 40, 50, or 60 days of age
(n=8 rats per group). At 100 days of age, al rats were sacrificed.
Values are mean+ SEM. Significantly different from the control: *P<

E AlgFoA ®o zgloen] = Fzhe] HiEE
kel (Fig. 1F)
3. mExx PHES| HejASsE B

1) naxa pAEe| SNA|UE

FEAABY AAUEE dxFor 87.6+
0.97%0]u], 714 2022 A 80.8+1.5%= A
orem 309X F7k3E 3 AA 40934
84.7+1.48%= ZtAslaw, AM 6043l A] AY

ot (Table 2). 123k zHdz29] dz2 44449
EX 12.4+0.97%0] 12, 714 209 (19.241.5%) 3
B AA 6048 (129+1.97%)71x] 7rA4s) =717}
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Fig. 1. Light micrographs of hemicastrated rats testis from 20 day (A), 30 day (B), 40 day (C), 50 day (D), 60 day (E), and 100 day
(control, F). At 100days of age, all rats were sacrificed. ST, Seminiferous tubules; B, Blood vessel; Long arrows, Leydig cells;
Short arrows, mesenchymal cells; Large arrow heads, myoid cells; Small arrow heads, endothelia cells. All figures the same

magnification ( x 1,000, methylene bule-azure Il stain).

HEEger 2E A 'd%] Y zell Bl =7
A= ol (Table2). ZHAM| 29] 27 £ w
1.76+0.16%0°] 3, AAA] 20432 €A )
Al F7retel o (P<0.05) o] £]e] YoM iz
3} vl male] z}o] S Wolx] ¢kgkr)(Table2).
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2) DEFE| TS| M
FEAAR G2 4944 1,4654+16.6

mm’e g A 2093 ol vl £-9
A ol ARkl AM 3094 Bl 404l A=
24 A Z7ekeich (P<0.05, Table 3). M=
2] gz 2452 209.6+16.6mmie gl AA)



Table 3. Absolute volume of seminiferous tubules (ST), intersti-
tium (IT) in control and hemicastrated rats

Table 5. Total number and average volume of Leydig cells in
control and hemicastrated rats

Ageat ST IT Ageat Total number Average volume

hemicastration (mm?) (mm®) hemicastration (x 10° cellg/testis) (umd)
20days 1,260.4+37.3* 299.6+12.1* 20 days 24.27+0.9* 2752+117
30days 1,543.3+22.6* 244.6+16.4* 30 days 2391+1.1* 3828+ 358*
40days 1,556.8+11.9* 263.1+18.2* 40 days 23.68+1.4* 3920+ 480*
50days 1,401.8+32.7 235.2+15.8 50 days 21.22+0.6* 3161+224
60 days 1,489.4+258 218.2+22.1 60 days 20.64+0.7 27461211
Control 1,465.4+16.6 209.6+10.6 Control 19.63+1.4 3079+ 284

Sprague Dawley rats were left intact (control) or were hemicastrated at
20, 30, 40, 50, or 60 days of age (n=8 rats per group). At 100 days of
age, al rats were sacrificed. Values are mean+ SEM. Significantly
different from the control: *P< 0.05.

Table 4. Absolute volume of blood vessel and Leydig cells in
control and hemicastrated rats

Ageat Blood vessel Leydig cell

hemicastration (mm?) (mm?)
20 days 38.3+5.3* 39.5+4.9*
30 days 30.2+2.6 36.6+1.9*
40 days 325+38 35.4+2.6*
50 days 294+21 285+1.6
60 days 209+4.4 285+29
Control 253+3.7 29.7+£27

Absolute volume of testicular component=volume density of the
component x fresh testis volume. Sprague Dawley rats were |eft intact
(control) or were hemicastrated at 20, 30, 40, 50, or 60 days of age
(n=8 rats per group). At 100 days of age, al rats were sacrificed. Vaues
are mean+ SEM. Significantly different from the control: * P < 0.05.

20,309 40¥3oA 2ol Blsle] o)A QA
=7}5}9 e (P<0.05, Table 3). &3] Agjg4e
HzZol A 253+3.7mmPelg]x 20U A §-2]
A oA 2715199 EH (P<0.05, Table 4). 7+ =
Z AgeAL 29.7+27mmPe| g3 20,30 2 40
2ol AAZE AFZel M= P xTol Hdte] £-2
oAl Z7}slede} (P<0.05, Table 4).

Bt
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.63+0.36x 10%0] 932 714 20, 30,40 2 50 o
Al =715k eH(P<0.05, Table 5). 7+
o) 2ol A 30794284 um3e] ]
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Total number=numerical density x fresh testis volume. Average cell
volume=volume density/numerical density of each cell type. Sprague
Dawley rats were left intact (control) or were hemicastrated at 20, 30,
40, 50, or 60 days of age(n=8 rats per group). At 100 days of age, all
rats were sacrificed. Vaues are mean+ SEM. Significantly different
from the control: *P< 0.05.

Table 6. Serum testosterone levels and in vitro testicular testo-
sterone production in response to LH in control and
hemicastrated rats.

Ageat Serum testosterone  Testicular testosterone
hemicastration (ng/dL) (ng/testis)
20days 188.6+14.8* 15,076+1221
30days 428.1+29.2* 25,238+ 1045*
40days 393.6+27.8* 23,332+1678*
50 days 126.8+10.2* 15,624+1298
60 days 168.9+13.4* 11,472+1023
Control 304.5+37.2 16,564 +1972

Sprague Dawley rats were |eft intact (control) or were hemicastrated at
20, 30, 40, 50, or 60 days of age (n=18 rats per group). At 100 days of
age, al rats were sacrificed. Values are mean+ SEM. Significantly
different from the control: *P<0.05.

3 714 30 % 40Ul 2ol BlEte
o)Al Z7}stei} (P< 0.05, Table5).
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23,332+1,678 ng/dL 2. 7ol u|sle] H-20A <l
A Z7}s19 o (P<0.05) L o] 99 Yo 2}
o] & yehi A ekt (Table6).
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Liang 1970, Cunningham %5 1978, Kerr & 1979,
Parsa 5 1988, Furuya 1990), 4~ (Boockfor 5 1983),
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Abstract

Morphometric Studiesin the Leydig Cell of Hemicastrated Rats

Dong-Choon Ahn?!, Hyun-Jin Tae, Sung-Jin Na, Seok-Won Lee, Young-Deok Lee,
Hyung-Sub Kang, Sang-Youel Park, Ki-Chang Lee, Hong-Hyun Yang, In-Shik Kim

College of Veterinary Medicine, Bio-Safety Research Institute, 2nd Stage BK 21, Chonbuk National Universiry,
Department of Veterinary Medicine, Kangwon National University

The present study was conducted to investigate the influence of hemicastration and age at hemicastraion on the
subsequent Leydig cell morphology and function of male rats.

Sprague Dawley rats were left intact or hemicastrated at 20, 30, 40, 50, or 60 days of age (n=18 rats per group). At
100 days of age, al rats were sacrificed. Testes were fixed by whole body perfusion using a fixative containing 2.5%
glutaraldehyde in cacodylate buffer, processed and embedded in Epon-araldite. Using 1 um sections stained with
methylene blue, qualitative and quantitative morphologica studies were performed. Testis incubations were used to
determine lutenizing hormone (LH; 100 ng/mL) stimulated testosterone secretory capacity per testis in vitro. Testoste-
rone levels in the incubation medium, and testosterone and LH levels in serum of these six groups of rats were
determined by radioimmunoassay.

Body and testis weights were not changed by hemicastration between experimental and control groups. Volume
density of seminiferous tubules, interstitium, and Leydig cells was not significantly affected by hemicastration.
Absolute volume of seminiferous and interstitium was significantly increased in unilaterally castrated rats at 20, 30 and
40 days of age compared to control. Significant increases in the total number of Leydig cells per testis occurred in rats
hemicastrated at 20, 30, 40 and 50 days of age compared to control. A significant increase in average volume of a
Leydig cell was noted in the hemicastrated rats at 30 and 40 days compared to intact rats of the same age but was
significantly decreased at 60 days of age. Serum testosterone levels and LH-stimulated testosterone production per
testis were significantly (P < 0.05) increased in the hemicastrated rats at 30 and 40 days.

In summary, when rats were unilaterally castrated at 20, 30, 40, 50, and 60 days of age, those rats hemicastrated at 30
and 40 days showed compensatory hypertrophy/hypersecretion of Leydig cells when killed at 100 days of age.
Especially, these data suggested that compensatory hypertrophy/hypersecretion of Leydig cells in rats hemicastrated
around the time of puberty occursin the remaining testis.
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