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ELECTRON MICROSCOPIC OBSERVATIONS OF THE
NORMAL AND NEOPLASTIC TESTES

Tadao TomoyosHI

From the Department of Urology, Faculty of Medicine, Kyoto University
(Director : Prof. T. Inada, M. D.)

1. Normal testes of the adult rat and man were electron microscopically observed.
Seminoma, teratoma, and embryonal carcinoma were also studied with electron micrographs.

2. As to spermatogenesis, formation of the acrosome in the rat spermatid was demon-
strated as well as the structure of the axial fiber bundle which was seen composed of the
tubular arrangement of mnine axial filaments enveloped with the mitochoundrial helix. The
mitochondria of the helix were of tubular appearance, being devoid of the mitochondrial
cristae but having thick limiting membrane (Fig. 1-4).

3. In general, germ cells were abundant in the mitochondria and rough surfaced endo-
plasmic reticulum, but no lipid droplet was found in the cytoplasm. The nuclei were finely
granular and of high electron density (Fig. 1, 2, 7, 9, 10).

4. Both Sertoli and Leydig cells were rich in lipid droplets which are known to be related
with steroid production. Lipid droplets in Leydig cell showed two different forms, one
was globular and another course granular (Fig. 12).

5. Sertoli cells were small and polygonal in shape, the cytoplasm of which was less
dense comparing with germ cells. Cytoplasmic organellae were rather scant. They made
network or syncitium with indistinct cytoplasmic border. Leydig cell had vesicular cytoplasm
due to vacuoles, some of which contained finely granular substance (Fig. 5, 6, 8, 10).

6. Testicular tumor cells had large nuclei with hypertrophied nucleoli, the nucleolonema

of which were quite prominent. The nucleus of seminoma cell was electron dense with fine

granules, whereas that of teratoma was less dense. In embryonal carcinoma the nucleus
showed aggregation of course granules arranged in reticular fashion. There were a few
interesting findings as to nuclei of the testicular tumor cells. In seminoma, the outer layer
of the nuclear membrane was partly detached and protruded into the cytoplasm. In teratoma,

“nuclear extrusion’”’ was observed. This phenomenon is, probably, a result of active move-

ment of nuclear substance to the cytoplasm. In embryonal carcinoma, osmiophilic substance,
RNA from Pars amorpha of the nucleolus, was present close to the nuclear membrane. In

cytoplasm of those tumor cells, mitochondria and endoplasmic reticulum were not abundant

(Fig. 13-18).
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LAOHYA OBERCETHEMELICHALL
D Watson, M. L. (1952) ® Challice, C.
E. (1953) nBEHBPEC OWTHFH2oDO 0t U
DLINTHD, @R EXKEE BEYH
%, BTHEMREOMBR, BBk LoEFCH:
o\, FEFERGER (spermatogenesis) B4
DENFBRELUCER, BE, WAELLE
BoBYicow TEBBRROMRFENMEEL
PERINT &R, 0L THEEE KL
FPOERIC KT BBBRIATNES5ChED, ¥
FERRAHES » b RABTFOLATEFERS
IUERARCOWCETFERHIC L sHEY
Aok Tr o CBETS.

MEELUCBREFE

MEHIRD E B D TH D,
1. FBUME Wister R7» FER
2. BA (EE&H) 25
3. EHEE
a. Seminoma
b. Immature teratoma
c. Embryonal carcinoma
HROMB AL LT, TR LAE1A8%
SiFlieH 1V Y FACT 1 mmd BEOHRK L LTE
HiZ pH 7.3~7.5 iCfEB LIz 1 % 0s0, BRI T40
STIE1RMEE L, Kketic 0%, 95%, 100%
D= 7 = LRI TERER 1T OBiKE T
W, GEEBTE LD, BBIR0EEIFY IS
AT Methacrylate #fi§% Butylmethacrylate 6
*f Methylmethacrylate 4 QZE|D{(EALCCES
TREE 45°C, BEAHM 7 ~ 8 BT CH7eot-.
BEURFERIBEREIL VS~ 27a b~ A% B
T 30~35my DEITIEHL, BEFEBEIELL
“C Akashi HU-10, B Hitachi SH-6 # &
#£2,000~4, 000f5IZ THZE, DHLIEHEIIKY EE
fTigote.

/g R

1 gt Wister RF P8R (Figs. 1~6)
Spermatogenesis D7t C spermatid Bz 3st3
HRBBEL 7y PREBVWTREERNIK BE T &
7z. spermatid DFHICIIIIBBELI TS E S
T TR 4 M7 BRRIASEREE UK /N 02 Bz 77\

Fig. 1 RTW<, HOMBIC R CTRMICHENE
ERHBL LTS, BID, BUNER L /NERDOERT
%% Golgi complex 23% b (Fig. 1, Fig. 2), £&
MHE%T B Vbbb acrosomal vesicle A0
BB E LW THERD acrosomal granule 73
vesicle DEEX/H LTHKICEL T3, acrosomal

granule ZHREEOBFEE L b b,
vesicle 13 ¥ BETL L 5 CREREHICIEVBE L O
EMEREH L5, Fig. 3 ©T acrosomal gra-
nule 7% ORIBHICHEM % EE LTV 5 LEEHH
FllgoTB0n5%. Fig.1 DFTHD sperma-
tid (TR L head ecap ¥ HTHRBHS
LB h 5. Fig. 3 i spermated © middle piece
DR HFAOBMMECTH B, BCEE (axial

fiber bundle) MEK LT IARD axial filament A%
RRRICRAIE LS AT B OB G 5. 4D
axial filament DAMIIBILEEREBELYEL, A
FRBTH BN DFFROATIL axial filament O
CEREYEOTTA Z LiTHR. ¥ oKDY
v 7R HEFI+ % axial filament DROLEICERCD
5 10 filament AFESOTWAME S HHHREL
75\, axial filament DEH 3 HDITMICHLAZX
% density »EHTH B2, ZIUTYIHTERERD BE
DHE X > ThHEELZIT 5D TH« OCTHEN
WEENRD D LIIMETE L\, Axial fiber bundle
DREBE% & h#%< X 51 mitochondrial helix (it
mitochondrial sheath) &% b, ZOEZAMZS
TUVEREENR2E2 AL I 5 LTHEELTWS,

Mitochondrial helix © mitochondria ¥ matrix
DEB D DHEL, cristae BEAACEELTCER
B GUL rav FY7E) RELTWS. Lipo
T mitochondria 1X1f % PO ESECEREL
TW3X5R&A%2%. HMZ+ b spermatid #iiicss
3% 3=y ¥y 7ORBE Fig. 4 o<, MiaA
WEHRMELKERLTEY, KEILB—~LLTH
DERIZIEEI B B\

FEMACBI L T X Lic 5@ B2 B i hotent,
Leydig #ifg & Bbh s b O35 inki/IMEY & o8k
YHALEEOBNER XL LABTH b, MISBIIH
# vesicular TI bV FY7IRBBTITH B H
BT % BIES, cristae 3B TIZAo E
endoplasmic reticulum {3%44 & smooth surfaced
DHDTHA (Fig. 5, Fig. 6). HEO—FEEN
DHEETII2EVADLRS. HILAAIO ORE

STELREDTWBH, AIDH DI PRRRE
Ligh.

acrosomal
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Fig. 1. Spermatid in rat.
N : Nucleus
AcV : Acrosomal vesicle

Fig. 2. Spermatid in rat.
GC : Golgi complex
AcGr : Acrosomal granule

= 3 %
Fig. 3. Axial fiber bundle. Fig. 4. Spermatid in rat.

M : Mitochondria
AF : Axial filaments
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in rat. NL : Nucleolus

. 6. Leydig cell in rat.

Fig. 7. Spermatogo-
nia in man.
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Fig. 8. Human testis.
SC : Sertoli cell
Sg : Spermatogonia

S

8 i,
Fig. 10. Human testis.
SC : Sertoli cell
Sg : Spermatogonia

. 9. Spermatocyte in man.
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7 Fig. 11. Human testis.
Spc : Spindle cell

SC : Sertoli cell
ER : Endoplsmic reticulum

Sg : Spermatogonia

e “’"{’ 3.
?y 4 ','y, e 3 '“-;u' :
R e e
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Fig. 12. Human Leydig cell (LC).
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2 EFEADOEREBR (Figs. 7~12)

e bDEITIL acrosome TR LI D B D

MlRERET 5 2 T ad, Kl (spermato-
gonia) 75EFEAHMNE (spermatocyte) L isbi b
MR I BB R & eo7z, %3 spermatogonia
TR RISBMIER & P EEOB T HEDKEY b
TREIBE RO FICH LT 5., B/ MiT R
Ll MBI ilpid %5887\ 2% endopla-
smic reticulum (%X < #2E L Palade JEKI%FE>
rough surfaced D% DH% < RBOFRMITTH
BIERRLTWS, I Fay Fy 7idMlagdic ik
T B0 OFITIIRIEARE G T 7n
(Fig. 7, Fig. 8). L L spermatocyte & &
LMIATIE cristae DOFWELIKELI bav FY
7R e olc AL X 5 I BB IIFEEL T
5 L rough surfaced enduplasmic reticulum 1%
CRZIFBRD (Fig. 9). Spermatogonia AERID
BflA 25 L, interdigitation %O THEICESX
hTkh, MRREEELKEIELBNID (Fig. 7).

Sertoli MIfAXT¥A %I (polygonal) THWZ
IR #AE LT network %7 LT\ 57l
FuzPXAHIETH b, B spermatogonia IZH L
8% BMEsEo & b L5 (Fig. 8, 10). &<
iz Fig. 10 Ti38%/NMED nucleolonema A \f/NEKL
R EAEFIL TR Y, TDuRC Pars amorpha(
BEDR) HELTVR008 X {HETES. —7.
MR vesicular T/NZERAZVAS b2 v VY
TR LALTRWLEFD cristaebiZoZ h Lighs.
TR rav Py 7O5MIREY A5 EMET S
spermatogonia @ HIFIE A%\ >. Endoplasmic
reticulum % FE LT\ 7o\ L Palade JEkIH A7x
A% lipid droplet (X% E#DHB. =D Sertoli Hifd
L spermatogonia & DRHRIL Z DHEOTHETIEH
Wi as| ¥ T 213 TE i\ A%, Fig. 8 &
Fig. 10 12 5% X 51 spermatogonia %% Sertoli #fl
D73 syncytium PINA DRAATI Y, T DR
Bz Fs\u T i Sertoli MfED cytoplasmic membrane
BAPECH DT, THIFRDO I b2y FY 7O
BELE 2 BT, MEDOMICIHR T Miafs2iaciio
BB LOWBHIBRAE EZBbDE2 5. e
Fig. 11 @& bh 5 X 5 ik EEIARIC A& Lich
B OMEaH B B 7, ZHIIEEDOETHEEDSH—T
BHAZ L, MBI b2V F Y 7HARET BN
IElif A & fav . ZRUCHEE L TR 2 E CH
FSE RORBEBE /e Sertoli MAEAH H, FIT Sertoli

MR LT spermatogonia »'% 5 endoplasmic
reticulum ABEDT I BEL TV S,

KiZ Leydig #iffaix Fig. 12 O X 5ESE LTI
L, B3 2 FIETMMERORE E % 2 LKIRO —
WAL (£ L77) LRRDLDd LB B HBIFEOR
WML (EF7%) Haxbhic. AIAEE vesicular ¢
lipid AR EIC A Bt A% endoplasmic reticu—
lum FFEELTELY, I bav VY7L HEND
g\, lipid XZODBTHETSH L5 THD. ML
TRACTFRIRD S D L2 X DIXB T KREVEIR
DLDOLTH D, ML L\ A% 2 LD
5. Leydig HIASIIREE LT Th Sertoli MLk
B> THIRMOEFITI>%Z b LTk b, E -k
WEXALTHEL TS, MRS BATR E L TFig. 12
EHEHOMIICHRT: + 2V F Y 7H0 e g
TWAHEE RZT 5.

3 EAEBOEHESK

a. Seminoma (Figs. 13, 14)

B E AR R E LTAE L, BTEHEXR
THMERL A FEE LTV 55, PTABRAES LT
Dicd, EHGEOKIEE (matrix) A bhd. £
BENIEFICE L BE2 T 525, AIEEIs LABT
BH, —BCHATTS Palade TRiEZ< LK D
mitochondria # 3z 21T ME 7o\ . Vi endoplas—
mic reticulum % 47c\>, i Fig. 14 TiX nucleo-
lonema AEHTHH, WHOOHECEAERKCE
CHilsTtH B LEFLTC%. AL Fig. 14 TH
OFE 0.1¢ BOBMBMIEELLKBELDT
¥ AR (perinuclear ring) & THASTTLL Il
Wah DM, ChIIEERE OB L INEIRS A
Ui DO UEBRC R TR L >TEL
LD ELEN LRI, FEmMEYTRTH
D S DA 7 A3 73 A R D5 & 3k L -C
fABEDOH~EH LT 58X 5 5. (Fig. 13).

b. Immature teratoma (Figs. 15~17)

ETRABETS L, HHEIL seminoma ITHHLR
2 density MHEOTHB DS, BE QBRI OB
BT KED L, 727F nucleolonema DAL &
EXEMD, FAIRBEDOEE LT 2DMUI2E H A&
Hhd . EFRFEOTIPLRRERTMMO % & L Tw
% . #ifaEE (protoplasmic membrane) (3% S
#ifa s L MMETH O, MIEEMCIEEL © & &%
interdigitation XZ&BRigy. BN F =2
VY 7R ERCANERROL DERDHDATEL
DR FTH <, AR ERTHD. ARERL O
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N : Nucleus
M : Mitochondria
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kig. 15. Teratoma
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i
- Fig. 16. Teratoma.
- N : Nucleus

NL : Nucleolus

G : Golgi body

M : Mitochondria
X : Nuclear

extrusion
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Fig. 18. Embryonal carcinoma,
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endoplagimic reticulum %.Z L <, Palade FERIIIA
T OBBECHELTWSY, MiaEets LTii—E
BBl & Fig. 15 ATIRA LIS M,
MRRE.L bETHEENE T, MEEL 2L OAE
0.5~0.6¢) ¥ b=V ¥V 723 L1 endoplasmic
reticulum % EH L, FHEED ACTHRVWELELT
w5, ¥ U Fig. 15 TESKSHBFRL LTHO
ELHeBUTHMZERYEE L, HAEN LRk
FTTHERYEIE Tl loose 7c organella DES
i RBC LRTESR, ZhiGolgi hThHs 5
FHEMEROZR LD HBILZ Zeie il D IBA L
ERBERbIS.
CRIED SOEDRERBHATRE LT Fig. 16 OfF
BAERUE DB T H RO IEH 7 @it s Risbh T
BEAERIRCEZEHLTWS B2 B (XE TR
1), ZOFEROPBITBREEILEVS H b
HE L ERA TR OMAIRE L ORMIIZ S v, 1
DE O LIRS o THELSHE LTV, ZHIRET
# nuclear extrusion CFHINMZBRTH A 5
Fig. 17 RitMEOZRE R B 5. Zhst
artifact Tl & E 2 Hh 3012, SREACEHR
o L O TR E I & DBIRIC & B Al 7n <,
endoplasmic reticulum MZEREYIFER L TEFTLT
WANLTH B, HEDRTRADHRTD teratoma
PETBEESENTHROBTRLEAT WS Z L2345
5.

¢. Embryonal carcinoma (Fig. 18)

Embryonal carcinoma (3 BASERTH 2%
BULLEADRBDTHBHA, BHEMC Fig. 18
oW, SHOBEMALERYLEL. MIEXT
¥, MRERIEL, BEREAENNSL, D88
. BECELTHR 1 v 2B Mo THER
EREOH—-HBERADID.

EREFROMOBHBER LBELRCLT, &
EFEEL b OLBERATR L T2 & LT
\>. Endoplasmic reticulum 2= VPERD LD
B bav Py 7IRRRA EA LR REHTROE
FEEOEH ERILEEO Palade FFRIEELDOT
BTFFEOE Y matrix O LCHBRBELRLT
W3,

% % & 8 5

(1) wmpe

BTERABDOEBENBER Y by =V A
(Fawcett, &), A X A, Ay & (RE) b

LOoTHEfFbRTwahie FOBALTRED
TARTORMZBEECIlL b L BEL &
nTws. BERMIaREASEREO BHER1
O THEOTAUBBARBEETH DD
ThEZBETCEETIORECL oM LW L
LINTWTEEOFUREHOT Bz L
Kigdok., chREBNBREORTEE ST
TN THD &, BRNATF 28505
REEchsc L, YoV HFHOME BF
BAME O & S EE, Osmium BEEOMER
EWIShHCERASBEELBN T 5 H

#£1 BHHROBEEBREOAT
|k

Spermatogonia-- -« —Primary Spermatocyte

W5 HRIH

matid------ N —Spermatozoa

(BfF), Fawcett (1956) 1% & { i OsO, &
ENDHOBOHER L H L THINLTH
BRI s T LERALTWS, MLT
B7ED L = » Fawcett L X oTHLAL R

#2 FBTFHREROEREFNEL

spermatogonia~

spermatocyte spermatid
-7
LO-O-O-F:
# / ) :
Vﬂ&**?é%ﬁbﬂﬁ(%%mLf !

% acrosome AJERKX

%Ekkﬁ¢ﬁﬁ~%ﬁ%ﬁ%ﬁ?baﬁ_m
Osmiun BRIMETRENTIH.

(+) -

YRy
/J\Eﬂﬁi"‘—'ﬁlﬁkl <RE.

b KRB R B TE SR RO~BE
i BRARIIEA AR b b h R il
V. cristae XHAIELWEFIZEB XD
H it h.
- +)

B Y [N s N o s | e
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NTW 3R TFHAGBRICA DN 5 BENMEMRE
BOBRENT B LABER20L5THS.

ZLEOBBICEWT, &3 spermatogonia
B\ i+ spermatocyte (b b) X KEL T
MEOFRICAEL, BFEEOOKK MM
ZHEREETEEOREBRCHE LB MR EY
Teinh ol MBI Y ¥ Fai/ { endopla-
smic reticulum 1% K# 4 rough surfaced ®
oD, AibEmEC Palade FERI D f%E L oM E
NakrREL, BERAKOERAMETS S
CErEEREDRR, I ha v ¥ T RRESE
T spermatocyte iL iz 3 IC o TEEL b,
cristae b BR & ie o TR <> T circular
RBER L5 X 5Bbns, MAMOEER
FTRVERROBEMBEEL T35, ch
% Fawcett (1956) & \»3 Xk 5 EZH5H»5E
RMLUTHMBEBES R BRIED TH 5 5.
Spermatid (F . ) 3 & Bk SHIEkLIC
m> 5 cCHRBROFET S L AL bRk,
CNRBHEFROBRER L b bIKE DR
L EROTEXBETEEOLO L L T
3.

Acrosome R DIEFE Fawcett oFTR 3
B TREROML TH 5., BTFRER ST
/NZEfans Golgi complex » LB TOBES
L, acrosomal vesicle 2K Ih, AED
acrosomal granule ST T vesicle
DFEAEHEL TWB 5, KORBHRCHEL T
R¥Cib, EEOBRED L5 IR WIEM
b7bT X5/ b5, MK acrosomal
vesicle DEHT~NDERILONT, FhiFi
LTHRGTETOEBH5DTHS. « OEEAE
BTrMRESZL L, ML acrosomal
vesicle @ AMEIMERREE L 233 L REBIC 7o C
W5, £DZ D Golgi complex d BRI ZE#
REELBkrok 5, Fawcett i€ k 2 &
acrosomal vesicle DEREICAEHELTOBHL <
D vacuoles %4 UkDbic vesicle & 4—
LTxDERYbLbTEHRRTWES,

Axial fiber bundle ® .{yv|Mk (centriole)
TR ZEFERER TSR0 9KD axial
filament ORRETIREEHBIRIEL Bigc &

7z. Fawcett 1% % filament R —E#ELH L
2K filament RN 13 E{5—L7%cdDTHS
LDRME BT DA, ZEHR filament O
B p LM LEFEENBRETH 5
LRADB B _EREXPL A TR DR,
%7 Fawcett it RICE I 1 XD filament
BEETHEWINCRLBDOREnORK,
Filament DO7Zii TERREREFZOHENS
bkt o kBT EE: O Il A o
B bd: Uicb @ THoT Fawcett O >
X 57 filament Z0bDOKEL BN
Vv, Axial filament @ 9 &2\ 53 I KE (19
58) B O ZMHAID H v ME DI 23 9 Ko
FOMREFIC L >2TTCETEY, ThrER
AEOLOHTLEWSHASBO I RMERY
LIBA L CHEM%AEL, axial fiber bundle ®
L NMERIFRA RS2 DCh 5,

Mitochondrial helix ® 3 r2v Fy 712
axial filament #41%r & 5 CHAIE L Wik
HFlamL, £33 b2y Y 7e s ifridE
BETHSZ, OoT—REBRYEL Tw
7z, Fawecettic I hifcp s b2V F Y 7Kt
cristae 2iig S RAMESE W 7o b IC B IR I &
CHZBENSH, ERIed axial fibril &
F—HHECHET 5HERDS DTV E
Bbhs, ZLCxo¥s axial fibril 0¥ &
BARBC, BETEL2 5L 9/hF122 & ko
T3,

(D =#Hmiae &k UREmE

EANOXHMATE Wb h 5 Sertoli Mg
E FEATHEELARRE TR, S5A% (polygo-
nal) T—fIc/hI<{, HwWwi net-work %
TR L T 5 e b FIRTE R SRR ¢ o,
BrEERICH L B2 < ETFBERE V5580
BREET, BIMEORRBEE 2o & 0 ED
bihie, MIEER vesicular T/)hZefas <,
endoplasmic reticulum <% Palade ki 4>
iehofz, Faweett 23 bav Fyv7 0o BE
BARTES LBRTW B2, BEOFECIE
BT, MRERCHBERERCE Sk
LThwie, Ve FRERcegscRobh, ¥
BOELLRS { dikfiERy < 55T Sertoli
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foAF R A FEEREZEST B R & w2

%. MR Sertoli 3D net-work K A
D&, BMBCRMBEESTHER L o
wa Az ik TERC R ERN T 5 5
LxEBI¢ 5, Zebrum 5 (1960) b sper-
matogonia 2% Sertoli Ao MfaBERIC &
DEREZERTWBBREEBEL Tk v, Sertoli
RO b=v FY 7REMEO Thc b LE
FEEHEN ERXTNE,

Leydig #UARICE U Tit % O o3 S50
fa, FiAMEMR, MEMEVMERSE «m%
IhTw32, Fawcett BRIBLALNLHES
EHMias: Leydig Mg e £ L T CHfa 28
BOBELRLULTWA b O RE %
FRLTCWA, EER Leydig iAoz %
BENCBE TS ok, LREERSK
RADDZENTERE, LHLMNENBEKR
$hav VY 7T NREODENER E OBEL
Enb e L5 Sertoli Mg~ DBATEC i\ A
LVWISHIRY S50, K# Leydig #ifg (e
b REBERKERE L Sertoli #ifas B0
REOERZZo&0 LT TG AESE
BRA®x R L Twk, $ bavFiy7®
endoplasmic reticulum (pNRafk) ORZEWRD
200 EFRBEREEN Tz, endopla-
smic reticulum 1554 ¥ smooth surfaced
Db O BENEE) THok, YEFOED
FREE 0.5¢ {20 EXKREHEE & SHEANR
BHERROD DL 2 00RH D, MEDH
BCoWTRETB IR DEE Osmium HAE%
AT 5h¥EAER, #EREE Osmium HAKE
oV Esr—nbtnbhTnda, FED
BHEE» S A% & Osmium FEFMHECOW T
HEDOMIICER R, EXREHRTrEBEL T
BHEERCE LD DL EL LN, fiLic
# k Leydig fifayo V € ¥k, *OErMia
DEBFEFERIC X VEBIT 2 TH S 585, A
F e VEENSBERECREWTWAEDR
3% 0T, Montagna (1952) LI Leydig #
fROB#E LCRFAIhTEk. 55 |+ Leydig
MRTHLMeH LN X S EMftER vesi-
cular & 325, ©HIZER0.1~0.2¢ DEH

Dvacuoles D7=b TH S b DIXER 0.3 € d
El, K&V ORBETFHEERE 2 BT
KABEFEL LTS, FRERLpNEROS
SREETHY, FEIABTYHE LS E D
KEThvwrtELLNS, K+ Leydig
MlEcksy PERF AR vesicular ZfHE
BB g otk s, MO & v MRE
DEBHBELELL, Bb < /NEROAEFT
b % BRI IaE NI IS hic REETH
DrEbbhd,. L TNEfRLIEREE DR
RS S BATBENS 0, A EEORE
REREcs s L Bahs, BIBREEMED A
TeAf VEEARLIBEEL TV EVYFEE AR
liposome &+ 22, chmiibav Fy7
HHHERT B LW 5H (Lever, 1956) b5 %
#A3Belt (1958) L ER 0.2¢ B D “microbody’”
R E Lo MR RAKE 2 il % hic iR
WELMERBE I Pav FYV 7D E N
HREBELTn5, FEADHEL BB
HNEAREE? C © “microbody’” & [F—T
&5 TEEME RV, H Leydig #iflgicik Re-
inkel (1896) @ crystalloid & L tabh s
ERBEEROB TRIFIE RS2 L b T
EHREEFBELE Lok, b b Leydig #
oo soTabLREI Fav F I 7HABKCD
DTWBBRIE DN TRz DEBHRO L BHE
L B bR TELEVWEEESREEOMOY
BLXMNBESZ*»ET50TCHEwA L Bbh
5.

(D F|HES

EMEE AR Oberling (1961) w5 X
S E—OTHREN FEk{, REMAB K X
H, XEUEEHARC I oTHHEEL, X
HBRAELZDHBYESSWErBELL )
VEERI A\ & D EEEDO ETOES A, B
DL AEMBO—RILBETR & L TR,
Oberling (1961), ®HE (1956) , fEH# A9
60) » JIE (1961) LOREEFETLLRD
X5Th5.

B—EBKX, HRELOBFHLR
BoMEk  EETAREL, Bt v vilE
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¥ O EL, RPEAKRA (invagination)
¥ H O EBEEY o

MfE
I hav EY 7 Ed, RONRRE, e (tume-
faction), #BEFHED LF (densification),
W, BRI
Endoplasmic reticulum : 4>, Z¥cfEle 5 H
Afko KB
WA - 2 Q%L (Oberling), Palade
BRI ), Zefaigm (RUED
AR - & EEBIR

LHEE D e h THhT seminoma (LAFS
LEgT) OBEFERCABHAATNIENMAFTCARE
<, BTEEKRR>HMEBEHNAEL, ZREE
¢ THMA B BEZ ¢ nucleolonema 2k o&
DL T, RSB CHIRRERN/ NS
B (Arrxs) RZLWHAER D teratoma
(T) % embryonal carcinoma (E) il Uk
# spermatogonia WFLIL Tk, RETR
B MMAER TSI b L density 234 D
nucleolonema 3%t VX TH ok, MK
TERBET I + = v F ) 7 ,endoplasmic reticu-
lum OB S & KZERL, Palade FEkiz2
HROBEL TR, $bav FY 7040/,
BERRCTHABEECH O, EBEMIRCHEL
WhN58E22 L &4, Oberling (1961) ik &
FHERETI b v PV TG LASL, B
BEbKRKThad BT3B L, chaEEMig
BN IMAERESY >S50, EE
Mlao 2 e EF L AR L SHERRO R
HEr L, Teso TEeMRERNOEARZE
Ao xRz, BHE (1956) ZZERERT
BREARTIAbNRE LW, TOBAM
FAR/NEEOBEREREL 2 d O T M
5 FFoMigoBEE, & < teratoma i EIE
AN I ALDNE €5 F VY B T
550 TlhnhtBbhs, RECERRILD
BnEXR CHAEBR AR E—IC 57 LT vesi-
cular eAHEEEL, HREXSPTLRLE
BTEEOER 2R TR L cefhe L

BeAote, L ULNBREORERS, TEED
i hot,

¢ o TRAEFMAC S D KEk D bR
Bk BRI OWTEBY ML THL,
LF SRV TKED “EMED > bHEWH
OO L DRI D b DS IS AT KIBE L
THBEEDOH~ 02~03z OEHERL—
TRHAIES # 0.1p OM#EE A 225, ik
CEMEIrE 3 & Wb 5FTFE nucleo-mem-
brane pore (BIEFL) T/ T, FRVLE
BRI CTH B ed O - MREM O ER B
BEBIR D RBLTH A 5. FLBEELHFEELT
B\ TH S M i nuclear extrusion #FEBHL
el ThB, chAEKEO—BRERM L £
OHRICEH Lizd 0 CHIEE LR 2 BOE
EeEINRTEY, - OBBEREEL R T
ok, 0k 3kB&KE Clark (1960) 3 7
v MESFRCHR TEZ L kD, nuclear bleb
Rt blebs protruding & HFEEFRLTHEY, £
DA oW TRFRERIHOMATH B L
# (Schiller), artifact T& % & 7\~ > R#ED
b5 PEYEOHIE~NOBITOREN S
BN THEDLWIUBEEHFELTWS, EEO
#HlZ ¢t nuclear extrusion Y3 5 Al
ODEFOFERBEE L RkFTED, XK
NHE, RO EFARIvoBME» 5 4 T
DNA YE»BEHLTW3b0LE25. 20
BEoREOE B, —BNAEE T
CHEET R OBKERE~E 2 bh s,
EEOBETRBWESKE L s L CFET
B ENDLEBEOERYE ORI HEH I
DRFREPOLDTELEELLND,
BRECKRT, BMECELTHR I v 280
HoEsBYEr AL, =ik —EEET
EBMERLR TH 325, B/)MED Pars amor-
pha (RNA KF2bisl\vwbis) HEKE
CEELTEICHBECH S THBEIRE S
LTt Bbh, coX3kBErE
WHIIRTES L s hTwsoT (K%, 1958)
BEMEODZEECBE LK L b MHRREAD
RNA BB%RTb0L LTED THEEE.
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1. BR#Z. P8I, e PRARIRTER
fE% & L C seminoma, immature teratoma,
embryonal carcinoma o ##} > EEN CHELE
L.

2. BRI oW Tt spermatid ks %
acrosome JZE{ ¥ X X axial fiber bundle @
BENTy PCTHETIEETREKIR
® axial filament OFEIREF & +h 2
{r mitochondrial helix ORBEALmMS z & #
T&z,

3. .k PERXTIE spermatogonia % iix
spermatocyte ® s, filhd 3 b2V Ky
7, endoplasmic reticulum &g TRV EF
RELSBEREFEEOE WBMBERAFTE L T
Wiz,

4. Sertoli, Leydig #ifilaz b VY F&HL
A7FeA VEABER ST Cw3, LKk
Leydig #ifam V) ¥ FIRERERD & © & FHER
DHDLZRFEL Tz,

5. Sertoli MBEXLARTHIL, Xy b
v—2%i L, BREBMRCE LS <, i
B/ PNRECZ Lo, BHERMRE 0B
REBESBEIN:.

6. Leydig Mfawx#ifaE»: vesicular 7
OBREILYL, BRI %\ Ik vacu-
oles DB E LR TOHNBEOHAEIED
hiz,

7. Seminoma (S), teratoma (T), emb-
ryonal carcinoma (E) ® =% & $#K &<
BNMEAZ B fEX L nucleolonema o ¥i
KoklgErnsbhik, LALS TRETEHER
AiBAERNTET 50T TREBRPPR
%, EREBEROMERIIZEL Tk, &I
BIT58%5 5 AL LT, S TREEMNED
BORKEE & B AEES T Tk “nucle-
ar extrusion” %, #%&ETCREBECEEL
7ok Pars amorpha (RNA) & Bbh s
Ay ARFEYBEOER YL LD, M
BEw hd—ffc i + 2~ ¥y 7, endopla-
smic reticulum LZ 1L, t+tav FI7R
PHEFREEL T, TRERECESER

REBE ZRBDd b DB Ok,

Rk i 2 B bl b BEAREBIZ O S AMR G 2o
BEROHARMC RS LS. F EENERcE
U TR & SHOR TR o UK B RS ok 4 AU R 9828 76 o B8
B, FeERgIE T oREFEEDO AL, LX<
CRR B BHER R L B @R L &+

KL ORBIEMI6FEIZH 9A (£) , mEKRFE
T % 551508 B AR 2R Bl -2 BT 5 & DFE 1= T
BELL.
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