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ABSTRACT

The Leydig cell found within the interstitium of the testis is important in the spermatogenesis. The
differentiation of Leydig cell, even though relatively well known in animals, is not fully elucidated yet in
human. In the present study, human fetal testes (14~27 weeks) obtained from artificially induced abortions
legally without gross malformations were studied using light and transmission electron microscopy to make
clear the differentiation process of Leydig cells in humans.

Leydig cells could be classified as 4 types: fusiform, light, dark, and degenerating cells. The most immature
cell was the fusiform cells found frequently at 14 weeks, which seemed to differentiate successively into light
and dark cells. Light cells were most frequently found at 17 weeks and dark cells at 24 weeks. Light cells were
found to have mitochondria and smooth endoplasmic reticuli (SER) most prominently than any other cell types.
The lumen of sER became to be expanded with age. Some electron—dense inclusions were observed in the
mitochondrial matrix of the dark cells. Lipid droplets found more in light cells than dark cells were most
prominent at 16 weeks and gradually decreased after 20 weeks. Glycogen particles were rich in dark cells.
Degenerating cells were most frequently found at 27 weeks. From the results, it is suggested that Leydig cells

in human fetal testes undergo similar differentiation process as in animals.
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1= 4 912 (Mancini et al., 1963), 3ejstx oz =
eo}, Al o} 2T A}E7]19] Al A7) (Prince, 1990)
2= Fray

Abel] Sle] AL B 27)eE m)E3} A

2 et "® 657 ges E3H7] Az)s)
] (Van Wagenen et al., 1965), 7+ M *+= €3 8F
el ulE3} MM dF E3E A EFCR
I3l 3 F A% FUisle B 1457 7
Ao YIS FAs= A E2 o} (Huhtaniemi et
al,, 1992). 3t 7HAA E= e8] 18577358 WHAE
7 Alateted B4 FubAlel cyael H2hEz] A%t
31t} (Pelliniemi et al., 1969). 41X o} 1l3lo|A] K-
ol Qe BRAHATE 24 3~4F Ao) Aol
o] FREI: BAY] 27IAY vER DAMES] §
B2 A}E7)7bA] EA) 8ok (Prince, 1984). 21 o] % ©)
B3l AAMNFEE gt=zAle] oo g ANER
2oisle] A9 Aele) Aie] AH A4 2aR
t} (Paniagua et al., 1986; Huhtaniemi, 1994).

Atstel AgtellA] ZPAAM £2] £33} 4412 human
chorionic gonadotropin (hCG) ¥ ZFAHA 3E W hCG 4~
24 9] 43 (Huhtaniemi et al., 1977; Childs et al.,
1978)3 Al7)de2 sl Poz Mo} hCG}
PAAES $34E 2N Aow A7EcHuh-
taniemi et al., 1992). o] A 7 2] ¥ 3} Ao

Hedsle JUAZFEE S8 histocompatibility

~Y (H-Y)3lo] A E M ANATZEE 5
450 28 =& A Miiller et al., 1978)0] g}
&R Qo

BA71e) ZAAES) Hehehy AL EHEEBo
Crabo, 1963; Black et al., 1969; Russo et al., 1971; Bje-
rregaard et al., 1974; Gondos et al., 1976; Pehlemann et
al., 1978)3} AlghellA: o} (Pelliniemi et al., 1969;
Surina, 1980; Dechelotte et al., 1989), 214 o} (Prince,
1990), A}57]A (Prince, 1984), AJ <l (Fawcett et al.,
1960; Christensen, 1970; Pelliniemi et al., 1980; Paniag-
ua et al,, 1986) So|A R s T 9)u}t 2 Alet g
ofe) e 2 EA oI} F2ol) wale] Felelr}
AR 59 ARA 222 Qs 2 97 4]
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7FA)9) 170S R TR FRete] BAAES
A BATRE A, A7) PAA L) E3)

PIE Fopir) Asted £ AR AN
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1. ;M 8

o 7pA] dle AEA FAE ATHAHEER
A3 FAHE Elols ATF42= AFdol, ol &
FA 2 AEA (crown-rump length)y & &% 3}e] o]

2 5-(1975)9] 7|Eel vt 14564 2757449 H)
Hoz FH3GcH(Table 1). UM Z0) WS o)
FHos fAs) Ak, ot 1S HES o
& SebHo® Alg 24o] Qe AL A, Al
g ZARE 17HE £ 47F 93 AdAs = AL
stdet.

2. My

H3d TR ¥oad AgEAL AR F &
Al 4°Cé) A4} 0.1 M s—collidine buffer (pH 7.4) (Bennett
et al,, 1959) 2 3]4 %} 3% glutaraldehyde &2 g 2
Azr Bt A4 ach 7Y 29L 94 1
mm’e] Z7|2 MAste] FYI IAHY o2 1AZHE
ot 1A sl L™, 1% osmium tetroxide (in 1.5%
ferrocyanide) 2. 1Az} 5-9F 314 3slgrt 2A® =
AL 50%, 70%, 80%, 90%, 95% ecthanole)| A} Z}+z}+ 10
B4R 13 &€438 £ 100% cthanole]A] 1034 23]
©23)9 o). Propylene oxide2 1024 23] x]33} o}
£ Epon 812¢]] #wuj3}ed 60°C incubator&el| A 27k
FYAAS ST #2Y 242 lume) FA A
HE WET 1% toluidine blue 2 JAsted A}t g o}
PAAES BIHUS FeniF oz Bt
2184 7] (LEICA ULTRACUT UCT)E o]&3} 60
~90nme] FAE ZuPAHHE ulEo] lead citrate 2}
uranyl acetate 2 o] gl £ A& 1) (TEM,
JEOL, 200CX, 100kV)2.2 zHAA|E9] A F24
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Table 1. Body weights and crown-rump lengths of the human
fetuses examined

Table 2. The type and the frequency of Leydig cells in the
gestation period

Fetal Age No. of Body weight Crown-rump Month 5 6 -
month  week  Cases @' length (mm)! Cell type
4 14 3 30.8+3.0 829+1.7 Fusiform cell ++ + + =+
15 1 61.9+3.9 95.4+1.1 Light type cell -+ ++ +
16 2 834420 109.5+0.6 Dark type cell ++ ++ dtF At
5 17 2 1243£18 1237404 Degeneration cell + * A
18 1 167.7+1.7 137.44+0.3 The frequencies were represented relatively with gradual degrees of
19 2 217.4+19 148.4+0.2 increase such as +(rare), +(a few), ++(frequent), and +++
20 2 2594421  159.8+0.2 (most frequent).
6 21 1 3224422 170.8+£0.2
23 1 473.9+2.6 192.6+0.2 . .
24 1 5454424 2037402 4) M ZbA M| E (degenerative or involution
72 1 8456450 2338402 interstitial cell)
Total 17 YL o Fg HAMEREG 23 A3 Yeirt £
! Mean£S.D. TA AL M E2AL2 AEHA GAEG e TEA

& W @ ot 7 FEAuA BRAAE
AAE 3007] oAHE, AR AN AE 1007
o4 AN

4 =

1. ZEHH0IFY oA

At djote] mREAGN HejHOoT thes) 2
& 4559 VA LS| BT (Table 2).

1) db5EE ZHE M| E (fusiform interstitial cell)

Hqe wFEgoz ozie] AHPAAL TR
gend, dut FHe sl HAAE TS
gk =3t M EAL 7] mako|glal, 1 gfo] Hef
NELY zZ7)7} FA Bk (Figs. 1, 2).

2) 8t2 ZHE M| Z (light interstitial cell)

az T 83 TR MAERS XA 9o
ool gl w ek Al EA Wels xuht
¢ &FHe] s (Fig. 2).

3) {52 ZFE M X (dark interstitial cell)
3 T2 ¥ E9rEsE e S Vel

A-gS ek Ao (Figs. 2, 3).

AL YT ek 1F o) FEAe) £A o
AN A AAE FHEel BRI (Figs. 3,4).

2. MXjoiFE A

A Elobel BAAEE oS ATAES ¥R
(Pelliniemi et al., 1969; Russo et al., 1971)9} 2 &
oxe] gepetd SAel whe g o] arkAz
el

1) HbEE M E (fusiform cell)

W3 AN EZA mAs HAMESL D driA Y
DAZA el ozhe} oA PR A FAA
o] X3} 9JglSL At slvtejol A AFINY HAi
A7y JAE A} AEAA L k2] ARIA 9} BE
A, gl & AN o ddE A 2
o] =g (Fig. 5).

AzAel Z7lsidA d2 JHygez Helow
A ZA el B AH 9} polysomee] FH-31A FE
Hol QlHlaL AFdAlel FA Bk, el okzke]
FPA EZA el A F ] A FA LA 2 E
AE7} WAEE o] #EEdew Ay A
I FAAHE BAHA At EF RN EEZ
ol v MES} A e Fde T aaA
(desmosome)$} & F2E JMxI glgdoh o H7
M EZEL A 1452 7HAA Eol| A Ho| =G
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2) #e ZHE M E (light interstitial cell)

Yo Yoz Wil ony AHEAL ke Fr13t
o B AEVIHES FHET Aok FARA
EAAFE AASA FAhsle] AR HEAe
U= FE3}QA(Fig. 7), 1 Fdwe] MY
o2 R o] A 2H (Fig. 6A, B, C) F-7}3
MEAME Aleld] 1Ew}(network of membranes)
< FAST Tk ARAE AEA W) d=F 2
Tl 2 el TIAY AR 277} gk
2 W=7l & ARASE 7T AU =3
FAA ) RaaArt ARG HHAAE A
3l 3L, ohfal =79 AuhlgEeol MZA Yo F
23 FgirElol 9lglow (Fig. 8) o) 2jdt 7haM 2
14~2050]] o] X33 94

3) T2 A M E (dark interstitial cell)

g2 T2 A EFHT Yeolw, MEAL
AAEE7L A RIS AEA Relle o=k
AEEe]l AH U FYYAL FUH
FESF S (Fig. 11). oFgt =719 FARA 2AA
B2 2EE FAs UMLen WAde] HoEe] v}
Ebgtet (Fig. 11). AFA 2] 95 w2 A £} ¥
ag o ozt FrBlAI(Fig. 9), 2 el $2X
3 Wrtel Ao FEALE AFHUH dF
AR FEE A o= fTe] sirte] A
Z2¥e] AL (Fig. 15), AR =7 2 72> A9
Fh-Eel AFIAITe qFel] A-H EABA AL
HA5E A2 A Fig. 11). =g AZA
d& Edladd AALET F2 FHEol HAH
Kt (Fig. 9).

4) ¥ ZHA M| Z (degenerative or involution

interstitial cell)

2 Ashe dluto] EatAStaL M EAE ¥ A
AMES 7H3oH, AxAte BgEdt Pd9E
ok (Fig. 12). d3-e] ZHHA EAM = A EA ol
Al Algt F x4l AFE L (Fig. 13), B4AE
o] @l Yelgth HAZMAA EE= 18F5E veht
7] Azl " Fb| 2 AeS oS we]
FHir)

A% 2AAEE He

Table 3. Occurrence of four cytoplasmic parameters (smooth
endoplasmic reticuli, mitochondria, lipid droplets,

glycogen)

Month
5 6 7

Organetles

Smooth endoplasmic
reticuli T S e
Mitochondria ++ +4++ 4+ 4+
Lipid droplets el e S e
Glycogen + ++ 4+ 4t

The frequencies were represented relatively with gradual degrees of
increase such as x(rare), +(a few), +-+(frequent), and +++
(most frequent).

o F
HEFEY AANZE DAA7 wet oherst
242 Hel:d Russo et al. (1971)& AF =4
T3] A E E3fof o Aol ZHAE E

3o A DAY Aoz AZHE Uy A2} v
A9} A g FEEE A
ZAS EALe s DA, 2 AerEe] o)
FAHHe] FUHE B s dAE el &
Z5191 3, Bo Crabo (1963)= AX}3 0] 7S o] 83l
719 1% MRS B 1:rl HeH oz njy
% AN E, ¢ A E, o5 AN, 28T
APALE G DAATL F Lol

2 AR AR dlop 38 BAAES FeanR
SRR ohgstel Festa s
Pelliniemi et al. (1969)3% Bo Crabo (1963)-4 El
wet A E, W AAE, o 78 ﬂ%l*ﬂl W
A AN ER Fste] sk

E dTelM AT 3} AL A E A
B s s AxE BT+ dde AR E
ofg] 7] MAAe] wM T2 F3} AdAY T2
t Y & Aok 23 AR F91E5 wet
dA g e 2 HFEAES wfdHe] AN, =2
< 83 FAE AR 7] A2 A
x A EL] F3h= AL AP Fe] el A
WA - HEBlT Sl RS Holom AZE Al
of ZApRdste A2/t FFHYL A EEZS
2ak (desmosome) 3} 742 F3 9} WEHF(gap junc-
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tion)e] FF WAFA A M A5 7HHA
Fo dFHe RS A5 T A @2 AE &
7125 FHE AZAE /AT e Ao A
et

53] B dTelA FAAEY] 2 dw 7345
AZAAS] a271 Y Fll2 AED Akl
A FHsHA FA= ) (Figs. 6B, C, 7 & 9). A
%] ZHAAE B3 HABEAHEGAS S8
242 £33 hCG £8A419) 28, FIHHA ZALAY
9] &9, 223 dlaEaH e $AF Fu9) DA
(Pelliniemi et al., 1980)2 Ax|&=d] o]9} A3l T
oA FH el Ee] AP AEAAYA o
ojuir, 2E|Z o= AgFAde] A A Q] pregnenolone
22 AFHE A AFAAA dejux HAE
2E| o2 A F2 A EZAHM YA deondt
I 48A U, FARAZAARY el FHex
17-hydroxylaser} 17-desmolase Z+2 Av| o] = A}
Aol a3 Favh 2] e A (Christensen,
1965)2. 2 AJz}= o, Murota et al. (1965)3} Chris-
tensen et al. (1969)2 T3 M) LA M lo] Ag 2 o]=
ol Bl =le] viehdeiz 5o Human Chrionic
Gonadotropin (h\CG)E Fei3t At A<le] A E
(de Kretser, 1967)2} v]Ad< guinea pig (Merkow et al.,
1968a), 18]l A48l guinea pig (Merkow et al.,
1968b) 5o THAM T ME S AT U™
FAAA A o] T34 AAHYEH ol F
M AL hCGele] FAPS AAFEE Sl=t
uhe v|As AT w2 AR A AL
1o A EANNE 23S P FARAEA
H=te] =E&A 3 (Prince, 1984)F 224 o3t
AAS e gl

TA9EY FRTEe ez 2HEe=E
FH)8= Al E Bjersing, 1967)2} ZHAM E (Carr et al.,
1962; de Kretser, 1967) Sol|A] £ A=, &
T2 "o} FAAZANME =FA FAFHY o] T
Z2EL TAIAEAALS] Wy dF(Carret al,
1962; Christensen et al., 1966) 2. 2. Christensen (1965)
2 o] TZ2F FTHIMEAMYEY AHFor AL
e ol FALE-(fixation artifact) d Aejz}i 43
Pelliniemi et al. (1969)& 33 THHE 27| A]

ool

|

t =84 Jeideax Basld a3$ sk
Ao} obd 2 A&l U2 BHAI QA et

=3 ZPAA Ee] AEAN ARAE deks g9
E JIA sldled ARAlTE w5Ee] AsA
e AR ErE 2 ARA gl A
o} (Figs. 9, 11 & 15). o]2]&F AL Smith et al. (1966)
9 HaeAe] dTME FRIALEC, $HlES
Felyite g Qg Hu| AAe A5 Hol
9L Ao R FA (Pelliniemi et al., 1969)% o}

2 dFelA blF 145758 27F Ale]d] A E
oA A7)zl AA kst =)o Akl WA
Hylon, 53] 1656l I3 FH-3 ¥ A&
o s, ALY eiol 1¥e] NAAE UF F
W2 245 APEes W3 1 3ol o]
=t S derlde oleie B nuEA
< epon812¢]] Evlsled AHF F toluidine-blueR
At A} Fehn|AA A A uhkge] A F
2q° g 9 (Lording et al., 1972)E¢] elyjom
(Fig. 2), AAAu]| Z g = Ggst =719 T2 A
wubgo] #AH T (Fig. 8). HAMEL] A EA o
Vel Auhuke-e B34 (birefringence) ¥ AHF
YREa7), 7leh e 2Asehe So ojg ¥4
(Montagna et al., 1951)el]A] AHZo|=E Eu]|dl:=
WEuAe Auhikest F98 5A4S vepg e,
Fawcett et al. (1960)-& o] A|uh}L-E androgen -2
I AEEE TR U Aol sdn ol%
RS £ ATNNE PIAEA A gl et
1} (Huhtaniemi et al., 1992) Al71Ql 143 o] F 16F
FE] 205 Abejell A AupEe] ZE¥e] we] AN
PRI 2 o] F MM FAaHE Zo= Hol Auh)
o] WEu|EY FAI FAe] & HAeZ A4
o} vhd AR Ad]le] 23 A TN Ablg
o] & (Christensen, 1970; Paniagua et al., 1986)% ¢}
I, AF¢] g g FAAZAME FHI A
£o] 7 (Lording, 1972)5 212, 215 Ao 744
MEo| A WAFA ¢k=(Niemi et al., 1963)7 .2
Hol Auhukrge] &3l F3} A7le uigt zlelr}
WE Aoz Azt

FAAY S A F] A EAUANA weo] T3
gl 21} (Fig. 11), o] F AFE7] o] A (Prince, 1984) o=
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oF7he] A ute] FAF s} A<l (Fawcett et al.,
1960; de Kretser, 1967; Christensen, 1975)el|A= 712]
BAA g A2 el o)x FUAYY Aol
A7l w2l WekEa 9leS o & A

w3 o2 5-E (Ichihara, 1970; Gondos et al., 1976)
AME o]t A S A

AV Thobe] ZPAA Z oA Reinke crystalzh 294
ZAA A FH-E (paracrystalline inclusion)& I E] R
oket. ol2st AAAELE Aol AlAof (Prince,
1990)¢} AFE7] o] 1) 7 M E (Prince, 1984)s)| 4 =
A=A dskow, A1 7HAA) E (Paniagua et al.,
1986)ol| M= 215 ARl RAHI gich o] gdl
WA Ast ol FAL o] (Hubtaniemi et
al, 1992y2 2 A ztHcy

g ngs

o= E-(1975) &=l o} 'ih-goll et . wigha| -t
3]=] 8:73-109.
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FIGURE LEGENDS

Fig. 1. Photomicrograph of the Leydig cells between seminiferous tubles (S) from 14 weeks. Arrow, lipid droplets. Osmium-
fixed, Epon 812 embedded, toluidine blue stain. X 1,000

Fig. 2. Illustrates the presence.of large numbers of lipid droplets in the Leydig cells of 17 weeks. The seminiferous tubles )
are also shown. Arrow, lipid droplets. Arrow head, dark Leydig cell. X 1,000

Fig. 3. Multivacuolated degenerating Leydig cells (Allow head) from a 24 weeks. S, seminiferous tubles. X 1,000

Fig. 4. Degenerating and involution Leydig cells from a 27 weeks. Seminiferous tubles (S). x 1,000

Fig. 5. Low-power electron micrograph showing fusiform cells (S) and intermediate cells from a 14 weeks. x4,500

Fig. 6A. Light interstitial cell showing smooth endoplasmic reticulum (S), mitochondria and abundant lipid droplets (L). N,
nucleus. x4,500

Fig. 6B-C. Tubular smooth endoplasmic reticulum in cross-and longitudinal sections. X 10,000 .

Fig. 7. This electron micrograph illustrates a group of Leydig cells from a 18 weeks fetal human testis and demonstrates the
nucleus (N), mitochondria (M), and endoplasmic reticuli (ER). X 5,800

Fig. 8. Electron micrograph of Leydig cell from a 18 weeks which is characterized by large amounts of lipid droplets (L).
%6,200

Fig. 9. The Leydig cell has a richly developed smooth endoplasmic reticulum and considerable number of mitochondria (23
weeks). X 5,800

Fig. 10. The dark interstitial cell showing mitochondria (arrow), electron-dense bodies, glycogen and desmosome-like
structure (arrowhead). The smooth endoplasmic reticulum is present as many vesicles (23 weeks). x 8,500

Fig. 11. High magnification of dark interstitial cell showing glycogen particles (arrowhead), dense—bodies (D) and mitochon-
dria (M) with inclusions (24 weeks). % 10,000

Fig. 12. The degenerating interstitial cells from 27 weeks showing irregular nucleus (N) and swelling mitochondria (M).
X 6,200

Fig. 13. Multivacuolated degenerating interstitial cell (N) and dark interstitial cell from 24 weeks. X 4,500

Fig. 14. The vesicular form of smooth endoplasmic reticulum and rough endoplasmic reticulum in a degenerating cell (24
weeks). X 10,000

Fig. 15. Arrows point to the middle constriction of mitochondria with close contact of the external membranes. L, lipid dro-
plets. X 8,500
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