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HISTOLOGICAL AND HISTOCHEMICAL STUDIES
ON THE SEMINAL TUBULUS OF RAT
TREATED WITH ETHIONINE

With a Special Reference to the Origine of Multinucleated Giant Cells
Eisuke HirokAwa

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

Ethionine, being a biological antagonist of methionine, was given to rats intraperitoneally
for a period of 4 weeks and histological and histochemical examinations of the seminal
tubuli wers performed. The results obtained are summerized as follows.

1) On the basis that daily administration of ethionine produced marked degeneration of
the seminal tubuli, it was found that methionine, one of the indispensable aminoacids, is
absolutely necessary for spermatogenesis.

2) Among various stages of germinal cells, spermatozoas were found to have the highest
sensitivity to ethionine.

3) A marked decrease in activity of succinic dehydrogenase was found to precede the
degeneration of spermatozoas.

4) Strong activities of succinic dehydrogenase and adenosine triphosphatase were demon-
strated in matured spermatogenic cells.

5) Strong activities of DPN diaphorase and lactic dehydrogenase were found in immature
germinal cells.

6) A conclusion was drawn that multinucleated giant cell is derived from either
spermatogonia or spermatocyte, since the cell has weak activity of succinic dehydrogenase
but has strong activities of DPN diaphorase and lactic dehydrogenase as well as positive

glycogen reaction.
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1. SEREhp - Wistar %5y b Wistar %5
PR PRE~GIEEE X b EHOIEK, S LA
S0~60H THFHERESRAALh, EHXEEEHr o
Tk 10~30 B CRAOBRICE T 523 Leydig #fa
© androgen activity HIbEIMEOREREAITS
TR, 0BEELSTE 52 HAKETS, =R
X208 ED b DTHE 240~2608 Db ORFEL
7o,

2. (AR : ETATR (ERRBY R RBRIEAT X D A

mili

= 1

E&' )
HESDE  25.5% V.A 12,000 IU/kg
HBERS 4.0 V.D 2,400. TU/kg
M 4.0 V.E 20mg/kg
RIS 7.0 V.B: 7mg/kg
Ca 1.7 V.B: 1omg/kg
P 1.2 V.Bs 4mg/kg
0.5 FA4 7w 8omg/kg
Na 0.3 Rv PFVEE 3omg/kg
= 0.2mg/kg
3 1, 400mg/kg

Licd o, ) ZOES2ERICRT.

O SEBHE

1. #EHE: LA 2 @&

2. =FA4=vEEHE

A : DL =5x=v% 25mg/ml OEIA&TCER
ReBHCEEL, Toml Ihbb=F 4 =V
50me/100g B4 1 H 1@ 28H, 0&>3% ml
25mg/100g hEX X O% 2 BH, B 4EMT» b
MR E B S (207%)

3. xEE

B# : BHAREKRY Iy ERPCSEHO 2 B
I3 2cc/100g 5%, Fo# 2 BEIE loc/100g FERE
5.

CF: BRELRAUEE TRBKYEERCES LA
B oM Bk TR U AT R A BEO B 5
oo,

4. BRFHEOEGIELREE

ERRBIA 1 ER, 28R, 38R, 4B, 6ER%T
R CRL, EDCEARRHL, Fo—Fiir
<V VERE, TAz—~AEE, 7T FVEEL, 27
74 VEIREERL, o —% % —18°C~-20C
@ Cryostat BT 10~15x OFEEkEEEEL
BEE L. ZO/YFTRORERITFoR,

(i) ~= b )V e md o vl

(i) PAS %2 (Mc Manus? 1948),

D 7Aa—~vEEER, <770 VEERER,

2) W5 74 v, WROTKUEE, Y% 0.5 %8
K& ) KBWRPICI05 B R L, KBEISHHO%
Schiff AEAIZ304 IR,

3) EEMEUK% 3 B CE 5 SRR
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O FKTIOZEEY, ~< b5 ) v THRHBE,

5) Bk, #Ef, HA.

PAS BHHEIIRREOIY E S,

MR YRR AS 4 YO LIFBER T
L, 1BHMERE®KEL LRORELT PAS Bk
WED > LR T PAS B L e ol EE 7Y
a—~rvERDB.

(iii) Alkaline phosphatase (ALP) (Burstone®
1958)

incubating mixture :

Napthol AS-MX phosphate 10mg
Fast Blue B Salt 20mg
M/5 BT Y ~ &M (pH 9.2) 20ml

FHE -

1) ST 210% AL < ) v T 5 SHEE
ET5.

2) JK¥E#%, incubating mixture PR T205
HEET5.

3 Kk, sV ey vEHATS.

FREADOMS L EEREE & 2T T

(iv) Adenosine triphosphatase (ATPase),

(Wachstein et al.®, 1957)
incubating mixture :

125mg per cent ATP 2Na 20ml

0.2M-Tris-HC1 &% (pH 7.2) 20ml

2 per cent Pb (NOy). 3ml

0.1IM-MgSO4 5ml

HigK 2ml
T :

1D FEERETERSETA %1 %20E(br sy 2%
SH L6 BORERAL <Y v T5 HHEET 5.

2) k¥t mixture Py 37°C COSRIETS. B

D K1 EAHRILT v E VKT 1 FHL
BL, %K.

4 BiK, BEEO AV sHAL

FBEDOEENATP ase OFEEELRT.

(v) Succinic dehydrogenase (S. D.)

a) Nachlas et al.®, (1957)
incubating mixture :

0.2M Sod. Succinate 5ml

0.2M phosphate buff (pH 7.6) 5ml

Nitro-BT 10mg

FEEK 10mg
FHik:

D FOKERAS A FeREEOEE incub-
ating mixture PN 37°C T4 HEEHE.
2) IKEEHE, 10%FEAL <Y vV T 2~3 R EET

5.
3 TKEE BiK, BHRERO - aHA.
b) KA, FIFEE® (1961)

incubating mixture :

0.1% Nitro-BT 1ml
0.1% phosphate buffer (pH 7.4) 1ml
0.2M Sod. Succinate 1ml

0.1 Phenzine methosulfate 0.1~0.05mt

Hik e

D 7 VEEAT74 VEIFBETRATL YO
iz incubating mixture %3048 37°C OFFCEE.

2) K, Bz 74 v, BHROC Ay s
A

R F6o diformazan M S. D. EEEOS S &
TAHRUETS.

(vi) Diphosphopyridine nuclestide (DPN) dia—
phorase JK4 - F|RIE® (1961

incubating mixiure :

0.1% Nitro-BT 0.5ml

0.1M phosphate baffer (pH 7.2~7.4) 0.5ml

7KK 0.5ml

DPNH Smg
it

1) 7 bVEE <574 VEIKBHRATAL FO
iz incubating mixturs #3045, EBETRE.
2) K, W7 74 v, BERO ANV L3AL
R . FEo diformasan »DPN diaphorase o
EEDOHD Lo ARLETS.
(vii) Lactic dehydrogenase (L. D.)
a) Nachlas et al.,» (1958)

incubating mixture :

0.5M Sod. Lactate 4ml

0.1IM Veronal acetate buffer (pH 7.4) 13ml

Nitro-BT Smg

DPN 2.5mg

FISEDIN 3ml
itz

1) FGEEMRASA FeREEOCEE incub-
ating mixtare RICER CAN5HEET 5.

2) IKEIE, 10%HERA <) v T2~3FEEE.

3) Kk, BKROBEREET A sEHA.

b) K& - 5IEEES (1961)

incubating mixture :

0.1% Nitron-BT 0.5ml
0.1M phosphate buffre(pH 7.0~7.2) 0.5ml
0.3M Sod. Lactate 0.5ml
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DPN Smg

HE -

1) 7w bvEE, 774 VERBERAZA VO
kiz incubating mixture %307, ZERTRE.

2y KUk, BT T4 v, BERRY A s H
A
&2 E@o diformazan 3 S. D. HEOHD &
CARIEETS.

BOE RERKK

1 HE~OHE

=F+=vE&ER (A) , ME#H (B.C) 0FERH
W EBBEOWER Fig. 1 ol Ths. ARLIRER
BIATE15~17 B EGEET D ERL KL, €D
BRECAERNAE Y, FERES 6 BRT S EoB
BEWEY LD, FORBCIIHBER (B) 1X#50%
DEERM»BH D7

0 AN ETICEBERNARE
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a) FEERBA1ER

AT TRA CORMERIER TH 5. 2~30BEE
HOBRBRETFORDOBEL, BV HFEHTHOT, K
L LUTHER VRO FRROER LR HEND S,
FoforEME, Sertoll MR IIRFEY R D n v
E1RD

BE, CH¥:HEELZTED

b) SKERBAM 2 B

AR BITERIERE 132, 3 FET X REH O
AR X D BETIRNAL, BTHEROEEIFENT
1 { —ER OGO hRIC LY Bi¥ BRI HER
T5 E2ED

B, CH:ItcBEEARDE.

c) ZBBAMA 3Bk

AR COBHICRD L& TORME RS, S
RBifle, BRERoROBLY, Kk, MORE, 5
Aabh, BE L UEELMRoBS —BeiRobn
B, REEOBEECSEZEEMRENHERL, To%
TR, RRSERY, RERMo T fic b ont
BELTWS EIRD

B®#, CH#: &%l

d) FEpaks 4 B%

AR R OPMED RS b BT IXE L 4
P orERHMiE, BRI, FBraE»EET 228, B
A EDEMMNR, Sertoli KMife, SRMEEMIRTH
HERTV5, BEMIECIIEA 2EOLD, 4EDL
D, FRIHVLEEDOLD, BAxDOKREID L DM H

D, = OREICIE3BED S OREL TEOZVEH
NS BELTWT, b AERbonds.
MR O DEINL 5 v 7~V ARD S O, RYE
Ao b onLbhD GE4RD

B : EETDIL.
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P W INY  Riak 2 N b
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A BEHEIRD L b BRI R L Sertoli
MO ZHFEET S, EERICPREL TS B
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Fig. 1. #EEXH

B : EE¥ITDI.

C®: GHDOBED L O LH—FTR.

2) PAS %5

a) ERER1BEROLDITIAR, BE, CEO
i3 BN e, PAS B4 EIx Sertoli g,
MR hEECRD bR, BREIEGBIET,
R, SR, BTegkEc BRERRe T
PAS Bit#E BT s. chxsy =—7
VORERXTRTLDTHS.

b) SEERBAMS 2 Bk

PAS BHMECREL1 BEOL DL, FREED
s,

c) SEERBAA 3 BH%

A% : Sertoli #ERS, ERcHEEMIE PAS
WM EINTET BH, —E R R LR MR
PAS SBBHAERECT AL ORED B, #H 2~4
BOWERLEMEIT PAS [BSE LR 55—
DOEB LS OB MO FITEET, WTThd
ERRB TS Y 2~ v THEEIME LG 6 ED.

B#, CH:3cEFL.

d) SERRBAS 4 B
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AR BT CHET HERORA X2 PAS B
oBwEx 5. SEHEEMREOPNTHED X b4
WO DOFD, BREDOLDIY 7Y 2~ vii%
(%

BE, CH:ZELELADIL.

e) EERBAA 6 B
AR BEHIEw PAS BMEfIfair Sertoli #EFAD &
Ehh, HREECL BEESEIRDBRS.

B#E, CH: RELELTADIIL.

3) Alkaline phosphatase

a) FEREA1ER

AR BB EERC O ABERGENBIECED S
h, BMimsd GE13RD

B#, C#:IABLBERER.

b) SEREIA 2 Bk

A, B¥, CHHEK1BHOLOLFAMRE (B4
)]

c) ERBRI~4BH

AR BMEEEROBREEIT 1 B%, 2880
bOLFRA LB RN X S IBibh s, —MEERE
EHMETLAESOE ERAL T30 HEI N,
ORI B LIk U B 4t E Mifa oG i e
(B15R)

B¥, CE:ZEZL.

4) Adenosine triphosphatase

a) SRERBEMA 1B

AR BEETCETROAG ABERFEHEIAG. RWT
FETFHREAE < RSB 72 5 I RE D> CTIEMEAFT &
2B, REBEIEEY. THOEA TV ABETRE
FOLTHH LU THEEMMET LT3, Sertoli #iia
BEELFEM TR TH D (BSRD

B#, CH:BHEOEEBIEE ML, Kl
DRTIIREEMAL, SR, ST LERT 5
FOTIEEDBE L DTN B,

b) SERBALA 2 B

AR SN OBERIEL 1 BRICHENTET R
BB, BEERLILET, BTERCRWCTERAT
55 (HIR)

BH¥, CHE:EEM/\,

c) SEERBEMS 3EHE

AR : oI B L, ~TrEY YV, =FY
YRETH OB NI ERERIC SRS 523,
ZDMEIIC T B ATP ase OFEMRITMET © %
BHEEcRREIEETH S, BFRELCERER, B
HARTESERZE L ETL T (B10R)

B#, C#:EEY#DT

d) EBABAfA 4 AR

AT FEHERCHE « DK & 3 DL KIEE MIEHNR
Hbh, tOMREOEREHILFGET, —FEE
DdDLHD. FBEEOEERC RLBBEOERE
#ET5 (FEUIRD

B#, CH:ZELLTDI,

e) SERRBHLA 6 B

AR BHEOEEBC OLARBREOERY 2T
(B12RD)

B# : ZEZ L.

C# : IR oBREPORB TN WT ATP ase
DOFEHE T RLE.

5) Succinic dehydrogenase

a) B 18%

AR B OEREECEREERIBELYREL, &
RS TIR R L 7o SRR A .

P RERMEE, REIRAEAS, RTRIREOIRCIEELTE
{7EDTw5. LinL—HERLOoH 5K FOER
ENZERICETLCWADER i+ 5% GE17
XD

BE, C®:ZHLRRDdLhihOk.

b) SKBRBALK 2 Bk

AR B LBTER, BREROBREIEE
TLTW5H, —HOIEH s BRAMBOBREELR
RREISh T3 (F18RD)

B : FZnL.

CE: —HOBHMEOBE BRI ZETET LA
HORH5.

c) SEEABAA 3 B~4BR

AR SHUEMRCEENBBE R bRD LR
BA, BUTIet:, THEU R, EEERoBER
FEEEEEBERECH O GE19X, H20ED

BE, CH:2B8%0b0LRAL.

d) FREA 6 B

AR SHETEEBRCEBHIEIRE Y R T O
I, FOMOLTOREMIERE.

BE, CH: BELRDT

6) DPN diaphorase

a) ERREAA1BAR

AR BHTEEREROEEREON T, RAME
R EERED bk, BTRIBCBERS O
(22X, #23%)

B®, C#: ABOFMRKRAL.

b) SEBRBAtA2~3ER

AR BRI 1 BRI LU CTEERITEERIERD
ETHRD ORI, SHEEMRIZIEECHDH,
FOMAE, MTEEBEOEE ¥ R L & (B2
D

B, CE:EZKL.
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c) BB 4 BK -

AR BHARO—RBCBBEOBREEYET S
LoRdBH, AFSOLIITEBEOENET, 48
HEMIIRENEEYRL, RO%S\VEMREE
PELE.

BR, CHB:ZELL.

d) EEBAMK 6 B

AR BEEE iz Sertoli MIEDO ZASEREL T,
B OREN Y RL, EEELEBEIERED
EHEYETS (26X .

BR, CH:EZL.

7) Lactic dehydrogenase

DPN diaphorase &3 UFFR&B7% ($25K)
DTEET 5.

BIIE EZRIVICHE

I Z2ABECETINEAER

SERPEEIN D, FORBMARLETEE
1bxFel, TOBEEOREK X > CEMBEO
—MR2WH— RO HNECEL Ts
DR AR OWE, Y, BEHEOZEM, ¥
%, BUEESCEDb V3 8RS NS EERE
LOBEL CERCY, Tkt TEek
RV, XEERERC X DBEBRE bR,
BURBRMER IC U 2o WM/ B & LI B ik

BEH L RO ERED A% B 5ERH
%

BIEEROFHEORZE oW TR
EHSOFERE S5, XK ks EAEEDE
BRi% 190342 Albers-Schoenberg?® 1 & v B
Thh, XB»EARH T2 L HFRE, =L €
v MIERETIE Azoospermia 3 7- LIgksse
N# %5 508 L, Bergonie Tribondeau?
(1904) HREXNO XKESH T, Hwdias
HATPrELK T, BEME, KR, &
IRMIRE DRI L R BRI T A3 1% LIER,
Sertoli Mifg»EET 5 & cHrr MM, MM
OB SHERAZ M Treproductive capacity i@
B, HMEoBECHEATS. | L5554
% TESL L7z, Villeminl® (1906) iE A %, b
DREAIE £ BE S h T b E M
2RPFOUTENCEFINABNES L X
MEGEBEDIBRML RO TWS & B 9 %,
Hut (1941) RREL A 1 126r 3 AR,
6 EIRRSHC & b FIE RS %30 B CREAE iy —

bR R b, 5B % Spermatogenesis B
4, Sertoli MEADEE, MBERE, EESH
DML EDH L WELELE L L bhdbd
¥, EREYICZ sl RS0k &~
Tw3. #0fe Heller®, Bloom™, Watten—
wylw. UKW EO XK, EHEEHEWEI X
LiEMaD RZY, BEREAEDOER LK
ok e, BIEDOL TS, BHROR
TFHcoW TR BEMERE R b5 <, BEM
A, BRMRERChERE, BTFrR BN
BneINnTnsd,

REEZRL DWWk Paul'® (1906), Hewer
1 (1914), Hatai'® (1955), Siperstein®
192D, ¥x 3 vRZ k2w Tl Funk and
Douglas?® (1914), Mc-Carrison? (1919, 19
20), Allen?® (1919), Dutcher and Wilkins
29 (1921), Meyerstein2z¥ (1922), Eckstine
29 (1923), Alwin et al.2®® (1944), EHEX
ZF o\ Tt Reynold and Macomber??
1921, flgkic o TRz (1924) S0 EE
7% 0, Mason?® (1926) 1 A TR &k T
BRI MRFEACRRL, BEROF TRT
PEOEEE L, BHSARAEORICE—E
e B HBE L, 24 TREME X Sertoli
SRPHBL, ThbikL CREAERIC XD
TEE»Z2bhBLES.

HEH A ow T, Landings® (1949) o
Nitrogen mustards, ##*Y (1954) @ Nitr-
omin, fFEE? (1959) o Sarkomycin-INAH,
Carzinophilin. Mitomycin-C o8& »ib 0,
R R LRSS, ThEHELEL
THEEMR, BRERCEV-ES Ebh, K

BCETL T, BTREOHELRK LT L8N
T3,

Fa e vBIEIOERK 2\ Tk, Laqueurs®,
Moore-Prices¥, Heckel$® pielERrEV L
LIOTEADHEY, BRCEME, BlcEL
WM RT3 L EVv, Korenchevsky et
al.’o. Bottomyl et al.s?, Moore et al.®®,
Heckel®® &nBEiriLzty oL IoTE
AEEORY, BTURESE, BHERESD
EMEE BT B, hnblir ey s
DREME OIS, kiErr e vfihoks
CIoTHRIFFAFOEAERBILRSBR,
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bR ELSHMCRIET 5 A0 biE+s L
%/j&%—@%%ﬁhﬁ, Moore et al.?® 235 5k
hTEEMHEOAER AL € v D5 WO IE D
kdDHTKRL, EALEYBEOLENEY
REEEEEAC I 3L T 53D b5 3
(Boeminghaus et al.3?),

Simpson4® (1942) v pitressin %15RB [EHE
HU,EHER GE BTORY, BERETOH
B, BRMEOEBRIISEOFMAEE T3,

Selyest &z DOCA #E5 Kk X v ¥hBEHRE
AP TRETFHKOES, Leydig MlanZE
Fr D R ARBE R CREAEHEE S 7m0
# L, Antopol® RER I cortison » 5
L, EAEEOB R #E, Ingel®. Winter
W ERERY SO E L, RE® ZHREH
BFic DOCA, it cortison » 5 L LEXE

.

Zehetgruber 1% cortison ##H &£ L ARD

i, XRBHOBE LA FARRELLR
%, Boeminghaus®® ¢ cortison LI
IAEABELHREL, THETEEIERL
EVARAFHCER TS0 L L.

TRERZELT, HHF® 7 Fvry v,
ERAALEY, 7rrEVERELT, BITE
TREHOKRE IOHEY, BTHEOEB AV 2 5
D, cRIERLTT7 FrEYTRELDOKE X
DEMEEFROEMETD T 5. .

EBEELE L T H K, CuSO, ZnSO,,
PoCle o fhs3dk %23, Patizek and Zahor
M (1956, 1957) rkn N3 v a¥Ed T ES
UTHERHIc L CERLRARNELLSESEY
o, COEERERBCRECOHESFLTRE T
L ¥B 5 e ¥ ER Lk, PaFizek 1%
AFIY ABEEER RN ThLE Vv EESRT
SEBEABRNEEL, Ui bEME L FEEs
FiT 5En» b Leydig MEBEMAOEY ¥ 1
W 1 oD L WERNTFELZRET 500
ThHBEBRTWS,

NBRFER I A T HEABEER OB a0 RZ
MrroEEyBEr LoTRy, BHE LT
DD bBIIHETEO DD b H 5.

II xF4=C (BT BER

19384E Dyer*® @Il o@bTAFF= v D
BRENTEVENEIYE L LB L=

A= VRERREYEE LB CER IR TR

e, BIREO RO REYEL LT
bABLN TS, =5+ =vHEK I oKD
S bR E 4« OEBFENBILrES
EMEEINTWB, B)® Fitzgeralds (19
52), Farber®® (1950), Almeidas® (1952) %
t+ Pancreatitis, Pancreatic necrosis #,
Farberet et al.s® (1950) 1 BB Him %, Wach-
stein et al.1o® (1951) X' ¢ Proximal
convoluted tubule OEM%, Fofli Alviz-
our®” (1954) BIED TENLHEWEHELET
T LEEEH LA, BB it oW T ik Farber,
Simpson and Tarvers®. Koch-Weser and
Poppers® %ix =+ = ¥ O JEEA AL £
HEME B U 120500 ~ 360 ] TE B i A %
BEEYBEL, BrohpBic A5+ =vn
Lo AFNEEBYEET I C LRI OTET
5LREXT, BREh=Ft=v—2FF=v
DRRI L 5D THL5 L xHLr L 2.
CDERAFF=vOARFF=VEFLT
BFL, fio=2 Y v, REVRFV, VAFLY
AFV. =87 — 7 I v~ lipotropic
agents < HFHL s WEOM, EAFA+=
VR X BEFR=F4= v THOTTFH I
BER IOTHFEIRTWS. R\ TFarber
and Segaloff>® X EMABR KU T A+ AT 2 v
BEMgEEEAR =54 = VEFREST, %
BEEERCRBERHCE Fc Lo chEok
ERBEALEVCIIEREL ELE. X
Farber &ix#fifttic » FAEERABEEI R
TW3 bbb, EECRW TR A5+ =
V. 7Y v v EOBRAARRIMHE S, ik
TRERCHH Y RD, B2, b 5 BLEHIEF
REALUMcAD LN H LI L VEBREHERE
e, H2BR0S5FLHL T L™,
Re=54=vOBALHTI2HZETH 5
2%, fhONET § 7B T & % phenylalanine
5859, threonine®, histidines?. leucine®® -
tryptophan®® OXRZ R Lo THETHEASE
BENINIZENBEINTEY, =54 =V
BENEFHRARCEELFEL T 5EH
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# 2
PAS ALP, ATPase S.D. L.D. DPN.

Spermatozoa - - + 1 + +
Spermatid - = H# + + +
Spermatocyte e~ - + + + H
Spermatogonia + - + + H# #
Sertoli Cell H — + + + H
Multinulear _ ‘

Giant Csll H - + H H
Basement 1

Membrane +odt H # + H #

bAF4 =V b BIHRESCLER < Bacrk Montagna, Mancini, OFfR & K&IEH

X560 LEZD. COBOBRE OB =
FA =V O—REFRTH 20 Y > ORET
# 5%, Fitzgerald et al.?? 1k =534 = v @
S izradicactive S35 % label & L€, Zhat,
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