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ABSTRACT

Sertoli cells in the normal adult testis are nondividing cells, which are relatively inconspicuous on cross
section of the seminiferous tubule and comprise about 10% to 15% of the tubular cellular elements.
Ultrastructurally, Sertoli cells have characteristic nucleoli, plasma membrane, and cytoplasmic components.
The plasma membrane has two types of intercellular junctions which are developed at puberty: junctions
between adjacent Sertoli cells and Sertoli celi-germ cell junction. However, the ultrastructural findings of
Sertoli cells in human fetus is not fully elucidate yet. In the present study, human fetal testes (14 ~27 weeks)
obtained from artificially induced abortions legally without gross malformation were studied using
transmission electron microscopy to make clear the differentiation process of Sertoli cells in human. In human
fetal testes from 14 weeks to 27 weeks, the cell junctions of Sertoli-germ cells and Sertoli—Sertoli cells are
desmosome like structure and not tight junction or desmosome. The Overall intracytoplasmic organelles of
Sertoli cells are relatively sparse. The mitochondrias are relatively abundant but no developed cristae. And the
rough endoplasmic reticuli are abundant and smooth endoplasmic reticuli are sparse. The amount of lipid
droplets are regularly observed in human fetal Sertoli cells: No microfilaments or Charcot-Bottcher’s
crystalloids are present. From the results, Sertoli cells in human fetal testes are somewhat different ultrastruc-
tural findings with puberty or adult. However, to make clear the differentiation process of Sertoli cells in

human, further study for 28 weeks to puberty is required.
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A 4Rl T WA E (Sertoli el ¥ ¥
Az o)m, A A & (seminiferous tubule) THHIA B
A BRgsA HEED, AR AE e 10~
15%% A5 et o] & AFAHEES AR
1A kel X5 A A AH Z (germ cell) FH=2 1
E Alxe] Azde] weiglct. wgM 2] 2 Bt
Al mofg &3 9len BYs d4AE /A
Ne] A 29} Fulboz FHAR =7 WY
Az A& AARY NARZoz AH UAIRE
) ) X (spermatogonia)®] -2 ZAle) X3 3
oz 79E7|x 3k} (Trainer, 1997). Al A= X
Wy A sA 2AE 2EEka u ¢
ZAAZA B-o HRE-LE AR Z (spermatid) 2]
Aol Ay 27 AAMZrE WAE Aol =3t
A £A )= Charcot—Bottcher®] ZAA A (crystalloid)
7} &gk} (Nagano, 1966; Schulz, 1974; Schulz &
Rehder, 1984). o % AAFY 722 ohte A%
DA 2] 7)Aol $ixshe AAHu|AozE JA
H2H 3, Yt B ANME FF5 BRI
(Aumuller et al., 1992). 8}x|2t o] F=z7} A7)
oz Al FE A=A AT WEE Jle
Ho A gk =3 wEM xe ANzl F338he
ANAE FHAN 1EFEE su Aok A7)
) & o] (tight junction)7} HEPAHZ Apelel|A] A= T,
a2 9e] wEuHA (gap junction), ¥-&4HY (desmo-
some), 18] A ESL3]H (ectoplasm specializa-
tion site) §-o] AR =g} MEAdPd vt F
2 (cell junction like structure)7} ¥ @A Lo} PAIM =
apolol] EANFe) Zl&se] iz, 1Al AHAEA
(spermatogenesis)®] Aol Fo3 J¥E Idx F
A =le} (Fawcett, 1975; Russell & Peterson, 1985). =
WA 2o Az vidtze U A gt
H3le sled FHFHA) 22N Z (rough endoplasmic
reticulum)™} &7 v A -8 (microfilament), A ¥
o7 enadst A% Flvdn dHA o
(Fukuda, 1975). 3X)gt wg Ao A] o]« tigt 7]

& gAAelA 7] ofaich oo £ ARE Fe}
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3 e ot zA ssish
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Aok WA e PePHo= HR) 9
sjo, eloe] THE M2W e wtHoz A

el QI AL AT ANT 2H =2 179
o) mPe £ ATE AT AY A2 A
2. W

Hed 33 Ry AgEAE AT F F
Al 4°CellA 0.1 M s—collidine buffer (PH 7.4)2 3|4
3} 3% glutaraldehyde 42§ 0 2 2A17F F<t A wA
gt 24" 224& B4 1mm’e] =7z A8
o FYs mARez 1A75E A staled,
1% osmium tetroxide (in 1.5% ferrocyanide)2. 17}
=<l EaAsige. AR £3-2 50%, 710%, 80%,
90%, 95% ethnole| X 24z} 1084 13 g3 %
100% ethanololl ) z}7} 1084 13 &3 & 100%
ethanolol|A] 10824 23] w43} t}. Propylene oxide
2 1084 23] 233t o1& Epon 812¢) Zwj3le] 60
=4 incubator oA 247t FEAFAS. Tl &
23 242 1umd] FAZ HHE 9ED 1% tolui-
dine bluez @M 3le] e} mzte] WM ZE WF
HAe) wet HAsgrh 2=19147) (LEICA ULTRA
UCT)E °]-43te 60~90nme] FA=z ZuMEME
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1. HEMZ e} WAMZ Alo|2] MEAH

TE Al 38 A4 RE gz A
A E Atelol MEAAe] FAFAU (Fig. 1). ol &
L M= ME Abolo] 7HAe] Z2HA (intermediate
line)e] &AY3}A] ka1 F2A EA (flocculent ma-
terial)o] FA=w] X2} (attachment plaque)=t ©37]
u) 4 A §- (tonofilament) g} o] 7|44 % (fine filament) 2
TR kg v)$3r & (desmosome like

structure) 2. H o] 91413z, F2 hakel 4r) efE] A

277X A4 #2A= 9o} (Figs. 2, 3, Table 1).

2. H{EM|Z e} HEME Aloje| MEAH

#F Al elE A4S RE HPAxe wY
Az Afole] Azl BRTYTF o[5S WA
z9} QA ES AZAYH 2L $RWY w4
g F22 olFolA NI (Fig. 4), o], mEHHA,
3age B2 A4 B A7EA B
Akt Al obE A EAAL] Ee Aol
41} (Table 1).

3. HEMZo MEA72E 288

Avtd oz efolr] MEMZ = AL ofo] A=
42713 zt3 9)g o). Charcot—Bottcher®] A A
- b o A14FRE A27FAA oJmi
Al7]el = :‘3735]7(] otk rHA e REAERA o
oo Al A| (mitochondria):= v FTH3|A €
7 A14F%e F2A=F . A ASA (mitochondrial
cristae)-> E}3 Al4FNME A9 FAFHA gsro
o, A17FRE [AFe] HAe] Bl Alatsig A g
0 A27F7A = F3REA FAEAE ¢l 3
P AN G- B A14F3E], TR 2R
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Table 1. Ultrastructural findings of cell junctions of Sertoli
cells

4 month 5 month 6 month 7 month

Sertoli cell-Sertoli cell

* tight junction - - - -
gap junction
desmosome - - - -
desmosome like structure + + + +
Sertoli cell-Germ cell + + + +

Table 2. Ultrastructural findings of cell organelles and inclu-
sions of Sertoli cells

4 month 5 month 6 month 7 month

Charcot-Bottcher’

crystalloid
microfilament - - - _
mirochondria + + ++ ++
mitochondrial cristae + + + +

rough endoplasmic 44 44+ 44+ 4+

reticulum
smogth endoplasmic 4 4 n +
reticulum
lipid droplet ++  ++ ++ 4+
lysosome + + + +
glycogen particle + ++  +++ +++

The frequencies were represented relatively with gradual degrees of
increase such as + (rare), -+ (a few), 4+ + (frequent), + + + (most fre-
quent)

—3— B3 A7 {FHAGS. Az ) Al

FHE #AAFHYgon, I 4= vjud dAs T,
wa}h WA FRe Wil HwA WR
2 47} 73} (Figs. 5, 6, Table 2).

L

HEA 2= AR g el 10 W= 12707}
AR A5y Az, 5440 o] nofez F
AHH el H&E &etelmd M= #EE 4 ook gL
upetet Exjel A EEA S skx 9len o
A EEIEG Ausy ¢ 9AaA g v $70
YA5= YA 7FR T Qv (Schulze & Rehder,
1984). AAHEn|H o2 AR W HEgzE &4
Aol iAo Mxet g Nz FAAERAS ztw
Uk A e T %l“-r"r”‘é?'] FA A4 A
A FAdAte]l Al AbAd
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2% WS Axpes UHA o Bustos-
Obregon & Esponda, 1974). M| Zoell= F7}x] 2%
o AzdAe] sed o]&Z AT MEMZ Al
o A} DAL A Abolg] Az
A o]} (Fawcett et al., 1979; Saez et al., 1991).

WA E Abe]o] M ZAto]dA el SloiA 4w
2= Nicander (1967)o] &J5}e] XL 7|&= )
A= 19] 7]£&-2 o] % Russell & Peterson (1985)9]]
oJsle] djiyoe] mEWFIo R FAFYW, Dym &
Fawcett (1970)ol] Ja}e] o Q2] §3o] wr3aps
7Z1€H9d o] 52 AN Y= FAE lanthanum
nitrate®] E3ZF A A3} B3 53} (apparent
membrane fusion)-& 7]43%}9]t}. Russe & Peterson
(1985)] 93led WRAE Atele) AL HHulz
oo glem, ol Wal-xy ez A 4
& A ZH & (spermatogonia)y?} M FA izl o
Z}A 2 M| Z. (primary spermatocyte)2. o] Fo] X 7]A]
FE3} A%} FRAZ, ol HEAT 183 HAA
% (spermatid)z o] Fo)4 B} FHo= vhyoh w
o5 MlEAYLS 4 FFo] HAPEAL AT vMS
A€ FAAsed dge 93 gEHA Qi o] o
o= AR BAHE Aoz dHA U (Dym,
1973). 2 ATl gotrlo|l A HEAHZ Abe]o] A
ZQPE WA wgd T Hojglgel B
A o] 5 M} M E Abe]el & F7HA (inter-
mediate line)o] &a8}2] ¢ §2A 24 (flocculent
material)o] #+ZA=n] R34} (attachment plaque)d} =%
Au)AAdfE dlel mAHARE TS 2EA )
= o) oleia 2aAEs wsY FaE 2 o
7o) W oo Al4FRE A0FA AgHe
2 AT oudt AZ|MRE EFHIeAE &
4 geie

WPz AN AZAFE YAHEAE
M717HA) X "eta go) (Nistal & Paniagua, 1997).
Russell (1993)2 =7 -3}<&Y (freeze-fracture techni-
que)s o]-48k AFeA o]E 3 94L e
oz wabgs vesAT QA ateld
HA4ge] lx, ol2ldt dAL AzMEAME FF
deby 3lsde}. Ziparo et al. (1980)-2 A ol A ¥
Azel YAz Alele] my|-<lx] 7|He] EAE

AQR el A Fo 3} AN Az ¥
Al AAPEYM E9) Xl 7)z3le] BHFHATH
o5e Aol olshu AANIE YA 23
Srle] ulel Seldoz WY zel RAYTT
2 Ak 7187 JeAE WYz 294 o
%] E<=3} (typical junctional specialization)E 3 Al 3}
HAM BAEs e /HAAT 32 AR ZE V)
Aol A8 RAEA odvhy 3 o] 9% B4
o)A 3 ) 3 F& 1 ol Nz 4
BAdo]l Ql7] wWEe) MEzdHosE BHEA =
o} (Flickinger & Fawcett, 1967). o] 914 B4:3le] &
ANe 28 dFE HHATE P 29 Y
M| Abo] (Nicander, 1967)2} A A4 Z5 (Romrell &
Ross, 1979)9] F REA 7)&=Hgc). WY £
7N1A & wel A HEMZ Abo]o] A3 E43e A
AAA Q) wel e BolAql mHste] fHozy
Hedzlelsr ghr} (Weber et al., 1983).

Wedze Az FRe FARAzALY
3 7] AFg A, 237 % (annulated lamellae), 2] B 44|,
Ao A, 2232}, 7)H) Z (microtubule) So] E3+
Hel glerm & FWe) vimentin ] AH-F-E ey
RAMZ 79 23 S5t actin njHAF-F 7}
Ak A2z Qo) (Peiffer & Vogl, 1991). 2 7
oA FAFHA EAA Y-S o [AF o, A
FALe] tfa FRSA BIEUG AQA= o
& FR3HA ARSI QA LdE vAE 2R B
sl ar, &4 Aub4 =7} H2= o). Paniagua et al.
(1987)2 Z2 53 xlodA AAdnH oz AMH
AHE F7)9] DAEE wEAEe] HzAA
A FHiFe] X EE A4S AT Fe &
AlME All7ier M2l AgFE w]go] Frist
A3 A47)2k A67]e] AAME Fridhs HAFE v
elflon ol Apgzol o] APt A
o deldg ARG 3K FF] A 7L A7) 9
A271AM wEH 3 HEA LA 23le] gAY 2]
WrEz HIEny v 2A AggEe] ke
F717F APHAAM ZFAa3HA "ok xqlel WA
o] AzAoM AubgErl A s WA o] F
FollA 2ot 1oOWA] 2949 #dEd ol =3d" ¥
oA Tl QA Z WA A Heoe=m
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FAsEH & AT dAME AubgEe] <FAql
WL #AER] A ol AMMES UE F
71l Eoi7t WA 7] W Fe)etn A5

WEA £ Charcot-Bottcherd] ZHAAAAL= 713+
4 ozl oA R Z2AA o o] 52 =8 A
A Fel A HEE, AApEA | o]ite] gl WA
Ql Aol A Tha A& #AE T} (Kaya & Turkyilmaz,
19835). MRA 2ol = w42 N 2AW wAAR7F &
Aot o] & mAAEFES 22 EH o vhig 3§
AstEA 2o glEd o] Al7]Z Spangaro ZA A 2}
T 33, o]Ee] Al&H oz »ed B} & Charcot-
Bottcher?] ZAA4AE JATT BT FHeigr)
(Ghadially, 1997).%}x]u} olSo] ojmat A7) RE
AR dF 7l ook £ d7M = HE
A145-RE 275 "]’°]-’] oW g A7) M= M
W A& A} Charcot-Botichers] ZAA A2 A3 &
4 slsich

o2} ko] el All4Fel|A AH27F7FA] WA
2y Ad3 Ze] AHupt RANEg e e Wy
AzddE 24 Rz 24 ves T2
AA= ] glo], tE MEZAHE o] o]Fe] A7l
vebd s o 5 AR §E A27F o] FHE] A}
E7179] A7)l gt A7) FrlEelof HEH3
dAze] AzdAE o 4 A& Aoz Aok

Aumuller G, Schulze C, Viebahn C: Intermediated filaments
in Sertoli cells. Microsc Res Tech 20:50-72, 1992,

Bustos—Obregon E, Esponda P: Ultrastructure of the nucleus
of human Sertoli cells in the normal and pathological
testes. Cell Tissue Res 152:467-475, 1974.

Dym M: The fine structure of the monkey (Macaca) Sertoli
cell and its role in maintaining the blood-testis barries.
Anat Rec 175:639-656, 1973.

Dym M, Fawcett DW: The blood-testis barrier in the rat and
the physiologic compartment of the seminiferous epitheli-
um. Biol Reprod 3 :308-326, 1970.

Fawcett DW: The mammalian spermatozoon. Dev Biol 44 :
394-436, 1975.

Fawcett DW, Leak LV, Heidger PM: Electron microscopic

Sertoli Cell in Human Fetal Testes 161

observations on the structural components of the blood
testis barrier. J Reprod Fertil Suppl 10:105-122, 1979.

Flickinger C, Frawcett DW: The junctional specializations of
Sertoli cells in the seminiferous epithelium. Anat Rec 158 :
207-221,1967.

Fukuda T, Hedinger C, Groscurth P: Ultrastructure of devel-
oping germ cells in the fetal human testis. Cell Tissue Res
161:55-70, 1975.

Ghadially FN: Ultrastructural pathology of the cell and ma-
trix. Botterworth—Heinemann, Whashington, pp. 970,
1997.

Kaya M, Turkyilmaz R: An ultrastructural study on the pre-
sence of various types of crystal in the infertile human
testis. Anat Embryol 172:217, 1985.

Nagano T: Some observations on the fine structure of the
Sertoli cell in the human testis. Z Zellforsch 73 : 89-106,
1996.

Nicancer L: An Electron microscopical study of cell cantacts
in the seminiferous tubules. Z Zelforsch 83 :375-397,
1967.

Nistal M, Paniagua: Non-neoplastic disease of the testis. In:
Bostwick and Eble, ed, Urologic surgical pathology, pp.
467-469. Mosby, St Louis, 1997.

Paniagua R, Rodriguez MC, Nistal M, Fraile B, Amat P:
Changes in the lipid inclusion/Sertoli cell cytoplasm area
ratio during the cycle of the human seminiferous epitheli-
um. J Reprod Fertil 80:335-341, 1987.

Pfeiffer DC, Vogl AW: Evidence that vinculin is codistribut-
ed with actin bundles in ectoplasmic (“junctional™) speci-
alization of mammalian Sertoli cells. Anat Rec 231 : 89—
100, 1991.

Romrell LJ, Ross MH: Characterization of Sertoli cell-germ
cell junctional specializations in dissociated testicular cells.
Anat Rec 193:23-41,1979.

Russell LD: Morphological and functional evidence for
Sertoli-germ cell relationship. In: Russell LD, Griswold
MD, ed, Sertoli cell, Clearwater, Fla, Cache River Press,
1993.

Russell LD: Peterson RN: Sertoli cell junctions: morphologi-
cal and functional correlates. Int Rev Cytol 94 : 177-211,
1985.

Saez JM, Avallet O, Lejeum H, Chatelain PG: Cell-cell com-
munication in the testis. Horm Res 36:104-115, 1991,

Schulz C: On the morphology of the human Sertoli cell. Cell



162 Korean J. Electron Microscopy Vol. 31, No. 2, 2001

Tissue Res 153:339-355, 1974.

Schulz C: Sertoli and Leydig cells in man. Ave Anat Embryol
Cell Biol 88:1-104, 1984.

Schulze W, Rehder U: Organization and morphogenesis of
the human seminiferous epithelium. Cell Tissue Res 237 :
395-407, 1984.

Trainer TD: Testis and excretory duct system. In histology for
pathologists, Sternberg SS, Lippincott-Raven Publishers,
Philadelphia, pp. 1021-1022, 1997.

Weber JE, Russell LD, Wong V, Peterson RN: Three-dimen-
sional reconstriction of a rat stage V Sertoli cell: II. Mor-
phometry of Sertoli-Sertoli and Sertoli-germ cell rela-
tionships. Am J Anat 167:163-179, 1983.

Ziparo E, Geremia R, Russo MA, Stefanini M: Surface inter-
action in vitro between Sertoli cells and germ cells at dif-
ferent stages of spermatogenesis. Am J Anat 159 : 385-
388, 1980.

<ZE=E>

A A9l 33kel W el Z (Sertoli cell)= W) BRI E
o], A} T (seminiferous tubule) A H|mA B
galA HEE T, D AE AJEe] 10~ 15%F 2

3 gloh AN Aoz WE Az EA4q 9
AA e} Ay 9 "ﬂiﬁ 271%E Zha gieh 4EA
B ARET)e st B 25 & YA ze MR
2oz} A *}°M AzAPE 7R 9l
ok 2 efelol M wEM 2 A& wH Tz
& 74 =5 ol £ AAb: eljol mzhe] WA A
ZRE A27F Alol9 17412 $Asle] A} ulAF
Z2% sty detr] MEMEY £3} ofbS detn
32k stgeh. Bebr)ol A e el YA E 9 Y
Mzt WP Abe]o] HMEdgL Babg s w5
TFE2 o] oA DL, ol 52 FF Al W A4
3 2R topr) WAz Axsr) e 2
e Aoz wepsisdnh ulwd Fxa A=A}
02 AlFERE DR, FAYAZYAL] 25
293 SRR Te) WA Fxe) B,
Aspazel 4 A YA BREYL, 2
Ao Wy el T B SRk 408 B9,
u] M A 8¢ Charcot—Bottcher?] ZAA A= E 7o
AAE BAHA sk Aen ez, dolrlo] WA
Zoi ol2elN BARE TP 2750 B
A ggkon, BT tha e HAUNA 248
ehdlch A aE MR 22 B3iode HEE 4]
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FIGURE LEGENDS

Fig. 1. Electron micrograph of germ cell (g) and Sertoli cells (s) from 14 weeks ( X 6,200)

Fig. 2. The cell junction of germ~Sertoli cell (arrows) is desmosome-like structure ( X 10,000)

Fig. 3. The desmosome~like structure : intercellular gap is filled with flocculment materials (empty arrows) and fine filaments

(arrows) are present in the adjacent trilamellar membrane ( X 10,000)

Fig. 4. The cell junctions of Sertoli—Sertoli cells is desmosome-like structures (arrows) ( X 8,500)

Fig. 5. The Sertoli cell (s) of 14 weeks shows rough endoplasmic reticuli and a few glycogen particles ( X §,500)

Fig. 6. The Sertoli cell of 27 weeks shows lipid droplets (arrow), relatively abundant mitochondria (empty arrow), glycogen

particles, and rough endoplasmic reticuli ( X 8,500)
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