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Abstract : Changes in the rat testis interstitium from birth to adulthood were studied using Sprague Dawley
rats of 1, 7, 14, 21, 28, 40, 60, and 90 days of age to investigate Leydig cell differentiation. In addition,
serum testosterone concentrations and luteinizing hormone stimulated (LH; 100 ng/ml) testosterone secretory
capacity per testis in vitro were determined via radioimmunoassay. Fetal Leydig cells were present in rat
testes from birth to 21 days, and they were only steroidogenic cells in the testis at days 1 and 7. The
average volume of a fetal Leydig cell and the absolute volume of fetal Leydig cell per testis were similar
at all ages of experimental groups except at day 21 when lower values were observed for both parameters.
The number of fetal Leydig cells per testis remained constant from birth through 21 days. Adult Leydig
cells were recognized at day 14 and their absolute volume and number per testis increased linearly from
14 to 90 days. The average volume of an adult Leydig cell increased significantly with age and reached
maximum size by 60 days of age where the volume was nearly three times bigger than that of at day
14. Total testosterone production per testis in vitro and serum testosterone concentrations were not
significantly different at day 1 compared with 7, 14, and 21 days of age. Significant increases were observed
at days 40 and 60. Values at days 60 and 90 were not significantly different.
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45k A7) dAsle] ASEEl7HA A& EAd=
g4 7PAMEE oAl G479 ADAIE VERY
e Hez I8A ot [12, 14, 22]. 28 =H2F 1+
Fo} A& 7HEA X RS FE mM B

2to] 2 vhehi ol gl A xpakAl (spermatogenesis)©]
A T B2 A7 o]ReR = FF (9, 15)ME ¢
A717F BR A 2 FE AR ESES #
zhEo, AL (19700 R} ZHEAIE = 670 ool
BlEE 3 AT HolEWAM A4 7HEAMETE 3EdE
o} Z71Y= BeiMe BlAl M Ee) A A R
FZAQ zpo|7t gl aroFe] [24]% {HEAME, pre-
Leydig cell, A4 7HEAAER 7EHAH, HX [5plx=
7HAA EY] wio] 3HAIR YF oA Sled, o 2
7V} ZHA] 71 (early fetal period), A1 AHE A] 7] (neonatal
period)2} vxEr QAR A4S A719] BA T 90 H
o] JehIAM A&EE G2 o)A ot 28y of
A7tA e FEANMEA At ARG e 7
A E2] o 8Hkinetics)o] T3t ARl wEt B2 A
8] apolE Holil Qlrt.

AFNAM B2} A EE G4 17890 YeRtA &
A 3 e Az Ul HaEke, Jestd o s A
o g2 RE MAshs A 7HRAI RS fAbsle] Eiz; 7H
ANE7F e FEAXER Bslsla [14], 23 1A
F Sxte] 3} = 7HEAME A ] 715 sl o
3o Bl2E2EHE Aol 2EEY [26]. 22y 1E
W eizl 2HRA Ee] Rpe) s A EATe] o] YA
el A% ABAd B3l HEehA WA sk
T B3], 2 T ug M M FH g
9} 2EjZo|= & A5 (steroidogenic functiony2 ZFA]
7l A4 g5 AAolth

ety AR E ez 24 FRE 4 s A7
2 FejAIZER wy, WA S, Az ehE]l
W 58 He3le] 4 & 313 u3belM "ia 71+
AE 287 24 A7E Fotata Ao wel 1.3t
ZHAAN E 82 XU = (volume density), 2 tH-8-2 (absolute
volume), 783 (average volume), L3 F52Ktotal
number per testis), ¥ 2 3 testosterone B3 T
mletsle] 331 ZHEN TS 24§ g 759 s
AAAEE FHszA B A7E stk

5
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Z2A T 1, 7, 14, 21, 28, 40, 60 2 90YH (n=13v}2)/
)] 7] 21| (Sprague-Dawley)S A&-s1tt. A&
&l A AN A FAZRE 19 7AH ] FA

ol E - IFE - A

Cubd - ke - olEs - EE - A4

A5 97 3kl QUFUY P38, 14LFH
] sted RFA AH B

2197 9] =7 JFE 7
228 40, 60 2 909 H
9t & AHFAAIE AL

AHg-sk T

g =EFENE

2 & 1Y%} 79739 28 2.5% glutaraldehyde
(pH 7.4l A3 (immersion fixation)s}$] 3. 2 o]
o] A& A4l #7373 (whole-body perfusion fixation)
stR ) [10]. 2¥2A-S FF 2 (=572 /group)st7]
£]5te} A& FE-S 8% chloral hydrate solution(4 ml/100
g BW)E ERgAtele] wldE 3 AF5S SH3e &8
o] Fyah= AL WAs7] #8td heparin(Sigma,
100,000 Unit) 150 [UkgE H74el F3tth 108
Foll BArg Asfetal 22% 132 &3} chemical
balance(Sartorius, Germany)E ©]|-85t] EA S &7 38}
3 sucrosed AHE-8l] FFH (flotation method) .= H]
F(specific gravityy& 78312 8 4] 1382 (fresh
testis volume)S AHE3tH tH L8824 = 3L 8H5-A) A1 8h8]
Z). o] F AEAAE N8t cutdown wbeE 25T
S At 2 E2% AWAE st HEAR
F 09% AYHAETE ARt HAle] S 128
Bk MAEAT 2.5% glutaraldehyde(pH 7.4)2 )3}
o oF 408 et A4l AFIABAT. 2Fe] 1Y F
£3L 43 Y3l 1gs A& F PAE &4
3l 1A Fo| 7883 (fixed testis volume)S AHE3}
Avk. A FE A2 98l 288 2~-3mmE A|AE
3ted 25% glutaraldehyde® 4°CollA] 12A17F B9t 24
3t 5 1% osmium tetroxide= 2A]7F F< A EHAL
alcoholZ &3l Epon-812% ¥rujslo] 2+ AA F &
£ 207048 ARk

Zheto| A uE

Z¥HE #H 7] (ultramicrotome, Leica Ultracut-S, Austria)
£ o|&3l] | ymE AH-E A28 1% methylene blue-
azure T2 G4 Permount(Fisher Scientific Co., N)Z %-
sl 38 A 2AS AL A= THEAM E(Leydig
cell), =7+ A4 E (mesenchynal cell), ¥ =3 7Hymphatic
space), &, AT YA E(pericyte), FZ U A=
{endothelial cell) @ R YA E(myoid cel)E FEH v
73 (Leica, DMRBE, Germany)o|A &3} AMS #
33t

EEHAH| & (Morphometry)
() 28 7vEM X &8 XU E(volume density;
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volume per unit volume):

Point Counting [11, 17, 2774-& ¥-&, 121 point ocular
gids A3 FEEu] 3-8 o] 8381 poimel Thies 7}
A xS 25 o] BAE} 7Fed, & 5EAE &3
stHom zh A 3 F A 505l Holl 1009218
ZEEA oA A sIA) o)1 A-E HA] point(121 X 5)2
ro] 7zt 28723 F2Ee] S£AAUE(vivie)S
T8k Th.

Vv% of a component
=number of points on the component
X 100/total number of points on the testis tissue

(2) 28 7HEA| Ee] M-8 (absolute volume):

ofm] Faj &322 UE (volume density)2} FEHE-3
(fresh testis volume)S ©|-&3) A )& & (absolute
volume)ys The-# & F2o oajA F3Ant (11,
17, 27).

Absolute volume of Leydig cell
=volume density of Leydig cell
X fresh testis volume

o714 Lghe] AL ye] FA9) viFoENY
st

(3) 318 H8-A o M X ) S (numerical density;
Nv, defined as the number of cells per unit volume of
testis)

Floderus ¥F74 4] (Nv=Na/(T+D-2h)X(1-Sp)& &3}
o] numerical densityE AAFSHET (11, 17, 27]. o] 32
oA Nae ©IWZ T 7+ Axde] £xdHd
2 =48520.8 um’), D= H & A, T= Had AH F
7, Sy(total shrinkage=histologic correction factory= 3 3L
Sz 1A A, Y F, FEAR Fo F F5Hh
= 7P At AZkEs o] goloy ol B ¥
o 3 2 72) 10% Yxolt} [18, 28] @A A o 7hd
Ao watg} o] A7) 24 HEA SEAE
FEHR] Y& Mzt FAEA] 7] (image analyzer
system, Leica QS00MC, Germany)& ©]-8-3t] &4 3}
o} 23 3 7hEA X = 5RHtotal number)= T &
& G Alxe] o Zh 1¥tel 48 Falod 73y
t}H11, 17, 27).

Total number of Leydig cell
=numerical density X fresh testis volume

(4) ZHEM £ o] HF-84 (average volume):
HEMEE ZEHS 2 M X9 H 78 H(average

volume)2 &2 XU (volume density)E T84 & A
¥ o] <(numerical density)® Yol Tt (11,
17, 27).

Average cell volume .
=volume density/numerical density of each cell type

Al netz=Eulek(incubation of testis tissue
in vitro)

7 Ao FE@m=8vta])ell 8% chloral hydrate
solution(4 mi/100 g BWy& E7}FALete] o3 st & 8%
W HIAZEXHE F2d 24357 Yl 8% H4
oAl Yl Aty FAE Helsted -20°Ce| RS}
Ak A& 9% 18]S HESN] FAE S
3| Bh(capsuley S A A & F FAE 748} 2 ml medium
(Krebs-Ringer bicarbonate solution, pH 7.4)°l 23| &4
FEE Ao uist 1 HEEXHE A4S dot
27) 9)5te] 3}A 84 3.2 F(oLH-26, NIH, Bethesda,
MD, US.A) 100 ng/mtg H7sl3 A2 ag o)ast
o 108 59+ H&3 & 0.004 gml2 glucoseE H7}a}
32 20 m/ scintillation vials®ll €©} 34°C shaking water bath
(90 shaking/minute)ol|*] 3A17F E2t wioFalar 94 £
g F AEANRE AFsle] -70°Co) B3Ik

SrAL o {4 & (radioimmunoassay)

A 7w o] Bl A E2HE 55 RIA kit(Coat-
A-Count; DPC, Los Angeles, CAYE 7%3ld 4315
t}, AF8-8F kit &A1 2] dehydrotestosterone ¥} andro-
stenedioneol] T3 cross-reactivitys 22t 2.8%2} 0.5%9)
A 7]el AE|RolE FEEL 0.02%])

BH x|

& Ad3olx Boixl REo st BATH Felde
SAS package®] General Linear Model(GLM) Procedure
(SAS Ver. 6.12, SAS Institute, 1998)E ANOVAE 57|
2] ¥ #9]d2 Duncan's multiple range testol] 2|8}
AABIH o P < 005 ol8te] §94-8 A z)o]
2 st

& =

EfX} ZFRMES M% DEMES HEfay =3

BlRF P @ 2 F 12097 7149 8
7 ol Weystael Sl gfaix A FEEch
ol HEE 73 AZAWeN 7HEF 2 Fe)g o] ol
#AFHAL AP Yo AT A& lipid
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droplets)2 ZA GAH T T AAE A AR F
of) Ape] w7t o 2 Qlate] B AX(vesicles)7} Al
FAYeA BT ol 3t HEe] A 2HE &
FHE Y, o) e f¥o g ook dele B
=] thFigs. 1A, 1B, 1C).

Ae HEAREHEYE)E 149%™ Fig. 10)9] 28
ola xgeg FHALUT HAEAE F2ee] A
u-go] AL A EHo] X3 = vlEo] F
fom, e oye T2 4 e Gt &
F 2893 18 e A THEAE7E BEH A st

AT Axe 271 AU THFg 1D). 87 60¥H
(Fig. 1E)a} 904 B (Fig. 1F)e] aigkell A A& 7HEA 2
= Az 7)et MZo Hsle] BA FHAEAT
HAFoel] F2 QA5 i do] A& HAME §
o] gl B2 A et At

I ZHEM=Ze| EHXYUT

B2} A Ee] fHADEE 1YHAA 1.62%2 1+
Sl HaEo g sl 219# oM e 0.2%2
FHEch A AT E 140804 BHE7] A

Fig. 1. Representative light micrographs showing testis interstitium of Sprague Dawley rats at postnatal ages 1(A), 7(B),
14(C), 28(D), 60(E), and 90(F) days. All figures were of the same magnification (X1,000). ST, Seminiferous tubules;

Arrows; Fetal Leydig cells; Arrow heads, Adult Leydig cells.
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—e— Fetal Leydig cell

—O—Adult Leydig cell C
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Fig. 2. Volume density (v:v%) of Leydig cells in rats from
postnatal day 1 to 90 (meantSEM). Different letters
indicate statistically significant differences (P<0.05)
among the age groups.
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Fig. 3. Absolute volume (mm®) of Leydig cells in rats
from postnatal day 1 to 90 (meantSEM). Different letters
indicate statistically significant differences (P <0.05)
among the age groups.

Zpated 0.79%% eI datdeg F7lslr) A)E
Bjo) 289U A 90U B oNA zhzt 2.84%, 3.09%E LiE
WATHFg. 2).

ZHalMZe| Fl8X

78 ZAY g2 7HEAEe] AUEALe 1, 7, 14Y
Hollrlz Folde] TaEA] koLt 21d#HeM e &
o4 A FAAEAC e 7HEM R dol83L 14
dH A 7 SET 21, 28, 40, 60, 0L HA A H-2
A A ST tHFig. 3).
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ezt rAAES HEEH2 1, 7 E 1498 lA
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Fig. 4. Average volume (Um®) of Leydig cells in rats from
postnatal day 1 to 90 (mean*SEM). Different letters
indicate statistically significant differences (P <0.05)
among the age groups.
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Fig. 5. Total number (10° cells/testis) of Leydig cells in
rats from postnatal day 1 to 90 (meantSEM). Different
letters indicate statistically significant differences (P<
0.05) among the age groups.

= FoAo] gldley, 21d38ee 1 o)Al o
Hol| vzl A9 50%F ZAHACH s 2 A
2o B4 1494% 5 219%, 2198 28Y
HeollAMe abo|7b BEEA ot 90U H oAM=
14, 21 2 28U A2 2u) olFoz AR YAk
(Fig. 4).

ZRMEel sl & =X}

Bzp A Ee] 3 F Rl 193olA 0.054
X 1071 ojem, 2195 714 WHalrt /iAo A4 7b
AMEe] 2= 144 AM 06X 10° 0] 4087 7}
2 freld A T 60dH T 90dH A= 2
z} 16.93X10°% 21.14X10° ©| ¥ ChFig. 5).
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Fig. 6. Serum testosterone levels (ng/dl) in rats from
postnatal day 1 to 90 (mean+SEM). Different letters
indicate statistically significant differences (P <0.05)
among the age groups.
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Fig. 7. In vitro testicular testosterone production (ng/
testis) in response to LH in rats from postnatal day 1 to
90 (meantSEM). Different letters indicate statistically
significant differences (P<0.05) among the age groups.

HYUH HAEAHE 5 A #AHMS=E X}
20| i3t I8y EAEAHE MY

AU HAEXRHEZE FEs 19#H A 42.24 ng/
dl o]er, 1dHRE 28U 7A & Folide] B
HA Ik 404 FE FoA A Sk AlE
st 60U ® 90U HANAM = /24 UA F7reksdh
(Fig. 6). 23 HAEAEHE A4S 1dF 3 7, 14,
21 2 28U & viwste] B of {ojgdo] HEEHA
Sk 40U 60dHANA FAEUA Bt
o 604 HE I 0dH e Fejidel AR Gt
(Fig. 7).

n #

FH N ez} M EE 20 ERsle ZoR
A AL (14, 22], A EHE X3S B Fol
AAAM EA T IEAA A HEAEE HA
(degeneration)2 2 sl= 02 AFAEANA = HA
WolEod 27 Qlet v} H2e] oy AFAH 9
shH Al MRS 2aks 24§ 357 A
2 k7 (16, 17], BeiH o2 Bhz} 7H2AE} FALSE
AE7} 90U 7K E4EE Aoz BiaEe] i} [8,
15]. 2 A E FA F 195 21938704 8i#
HAZe ZAFEA @3 2d2 dof 3lont 21d#
O|FHE 90YBH A T o)de] eiA AN EE FaAE
T Aslth ol#dt AAEL FFskd & uf HF oA
ZA F izt EAIEe] Hele] B3l B R Z A
g3 & 5 At A, oA HEAZE 24 F d9F
717H(1~21) EAsITt HEstAY, 24, 28~908
7R EA S HAF ZHEAREY e F2 Uz
3lgt QAZHE A gl BHustgerna (15, B 4
T& X3t AdvbHQl FejErAQl 7ys A-8-3e
g drdMe =A A 42 2 EAlske BAt
ZHENEE BR1E7)7F AHAY A, 24 $HE A
AeAZ|17kA] g ol FaEl= e} AT #a
< 712 e AFelAT 2 75l B3t HES 3
Aol gleBE oo #Hat Fr1H A7t Bk A
o]t}

Lording¥} de Krester [14]1= A< 7HIMEE 318 7}
Az ERlsks d8 F79 AX FA A=
AN ZRTE gz} 7HAA A FelEE ZloE By
IR & AT 219F A BIRF ZHRANE HF8-F e
729 FAl AE HEANE £A7F S7tEE 97E
e 4 B #dete o F o] At 21U #He &
e BiRF AR Xt E2 U4 HEE
= A% 7HEAE £49] 2%E AAEL Ut e
2 e Zhzte] iz} ZHAM 7 AR E o] fle AA
3lol| g M ER BEohd Ada HEAE 22
o] @A 29%HE A& ¢ U wElA] UFE] A%
ZHAMEE gz} 2HEA oM FaEshes Aol obvg)
28 A ZAE o] 71 e TE A XM EilEe
Aoz Azt FHIZo= o) FHse ATt B
A (15, 16]. 22 £ AoA ez} R X
7} 90dH o EA3 e B8 S HEAE L}l #3)
o AyE 5 oy Bzt 2HAxe) B E8s Higo)
TAEA @ 1493 XHFoz AR AlFEle
A7 AA R ] Fel7h ezt M| 29k B2 fARE O
7] W&o ez} 7HAAEA A AN FER H3E



dolM 245 1
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o] B ®we} (16, 17] AR 7]EF THE B
M HwF v ARE FobE 5= itk o] A]7]9
A 7HRAAEASZ 2R B FErt [13] 2198
o Bla} HAME A7) FAE Uoe 24Y FE U
th Atk FRMAE g HEAER Hgshe A
& AFshE 947t B ZHM R ] YA A7) %
[e]
(e}

A s O T 4

28 Yoz £ e 84 teAg FEHM B 4 Y
o). o]yt ARL AF7A BiE B e =7 o
sl =& 4 ch 734 (thyroid gland)?] 7]%5°] A
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sulphonate® Foidte] Bz} 7HAA g A7 vl
S waA EUNIAEN PEALE F4 9 FEe
t} [9]. wehr] olEd AAEL vzt AR d=
7HAA 2] B3} Alololls 4 AR 4 U AR
o] 9l 7FsAdol B FE& AT T3 Urh
oA A 7HAA T} aEE] AlRkske A7e
24 %1099 Aoz A stk (16, 17]. ¥ Al
Me 24 5 1495E Holr] AlFste] 219 arghy
A 7vaA el F aieh Hoig-do] {24 UA F
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2olzl A 2718 A AE7H HEN X Ak
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of olalM Aot 4 F 23 A
AE BT} A8 wA B AT [26]. B Aol B
2} 7PAMEERE o] Folal 17U o (M RS
F7t BEeA Fislr) AlEtshe 21-289 %7k €3
W el AEAHE] F5EE v)7s B 1-28YU% 7]
o4 e Walrt #atsA] ool FAMS ARE I
Atk

S YA 28 Aol gt I3 HEE2EE &
H] o] 1~14U¥ 711 Fojdo] BAHA G offe
ZA4 AFRE 1498 712 28 F eix A 22
Hrg2el Halyt gl Aol oM AW F
193N 28 ez} AA L] Hojg4e 3
o i B-1Ety HlAEZEHE Al Wel) gle
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F7He AR E F AdFol B d7olM FAEAT
FAke Aatw BFA B EAC (15, 16].
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Aol 24 F g M) BYNES P
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2 gpEle] #HFAE gatez 73 A xe] FelA
Z8rzjo] HalE el tlEo] YA B AEXE
E 5k, ZAPAIEE AT uE I HAES
& 28] 58 A0 ezl HHAMEE A 3
B 2198 742 #EEHAT o] AEES 1YHH 7UH
dx e ARl =E M4 she RAT A x|t ©
2 DEME Hagd W HO 8RS W FEsEe 21
AAL A (~14A[7A s HEE gl A
A EE 149F0M Heow FEE] AlEEse
o, o] MEe| Hi&HH vEY F Pl UUHE
B 90d#E7A FrHew ety e (HEAE
o] HE4Ae Al gl Fo4d A S
60 Hol A HuAE el e, of e 149%
Bl A9l MIAE A ey, 3HEH4ERE &
o whe ] HlAaEAEHE A4 g sHAE
ZHE FEE 198 7. 14 2 219H S vjwse] &
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