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HISTOCHEMICAL STUDY ON LACTIC DEHYDROGENASE
OF THE SEMINAL VESICLES

Akira Tarsumi

From the Department of Urology, Kobe University Medical School
(Chairman : Prof. J. Ishigami, M. D.)

Histochemical changes of lactic dehydrogenase activity according to aging were studied on the
seminal vesicles of guinea pigs.

. The effect on lactic dehydrogenase activity of androgen injections, esfrogen injections, castra-
tion, castration followed by androgen injections, and castration followed by estrogen injections
were studied in the seminal vesicles of immature and matﬁre guinea pigs.

The relation between lactic dehydrogenase activity of the seminal vesicle and size of the
testes was studied in some of the human materials.

Acid and alkaline phosphatase of the seminal vesicles of guinea pig and man were stained,
and the distribution of lactic dehydrogenase was compared with those of acid and alkaline phos-
phatase.

The results are summarized as follows.

1) Positive correlation was found between lactic dehydrogenase activity of the seminal
vesicle epithelium and androgen activity in guinea pig. )

2) Positive correlation was found between size of testis and lactic dehydrogenase of the
human seminal vesicle epithelium.

3) On estrogen administration, lactic dehydrogenase of the seminal vesicles was markedly
decreased in guinea pig. ‘

4) The distribution of lactic dehydrogenase in the human seminal vesicle was similar to
that of guinea pig, but the distribution of acid and alkaline phosphatase in the former differed
from those of the latter.
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VT8 s X of androgen activity o2 bic £
> CLDOERCEE D S 5455 = L 3mbhT
WB A, WiKFo LDH #4M sHias £z
b s EltESR, L KBER zoboo LDH
DT EAEALR T,

ZEzELEy PEHNT, MECHESHEE
o LDH miEoZ sz AfEmcihEL, &
T, KRB, WRO 2B hnb, EFRERICD
WCRER O LDH B0 AL € VRS
CX 5B, RB)5PE, EBBOXEK
nEVEIRECED R BRLE., %
o, BTHDE PEBWT, £48 LCELD
K& X 5% LDH &k o MESENITR &
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KREGERER G (T TP :#3) THh,
estrogen ¥ estradiol benzoate DKEHERERE (§
B (BAF EB LE&T) G, 1H 1, 1mg ¥¥HH
L.

2) BEIE

EREYIESRE, BERLHE L, EENER,
EBIRDEEC Lichi- T LDH offfar T
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0.1% » 2 OABE> b Vv AREEH
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Gy TR — Reeertarrtiiiiientiicieieiaiiciasiiains 8g
(3 BHETIR TR (B

@ ROEBHCEER TG BT

0.5M DL HEE7 b U 5 AYERG oo 0.6cc
0.59 DPN TRYG-rerreovrernrenmeceersinsinns 0.3cc
0.59% Nitro BT FEHG--e-rreeeeesreressns 0.3cc
0.2M eIt ®Eug (pH 7.4) - eeeenes 1.0cc
\ FEBIK B N Z Coreerereeeeeemrmersnnssnns 3.0cc
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FufaTE DPN A% LDH {EHa I » TR SREO
DPNH &7 b, xbic DPNH ¢ Nitro BT ik
BT %fa S8 RSk formazan %MK 5
KT %. Nachlasbid z oHafikic X - CLDH
OEEEIT 4 +~1+FCTHETESHELELTED, &
#4, Nachlas & FREIEEOBEGE DL ED
FCh (D~(+) L4BHEEL, Bk o
(=) ELTHELR.
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naphtol AS-MX «oreveverininnianiinni 4mg
N, N-dimethylformamide:---«--++e ereeeee 0.25cc
FEBTK wveereeremremnre e 95¢c
0.2M bV AEEEK (pH 9.0)---eeeeee 25¢c
£ast Dlus RReverereerereersennes s 35mg
10 b= v VG v veeremrrevevessronnns 27

AcP Peare Fiufo B w109

naphtol AS-MX «oeeveeeiiniiiiinnini, 4mg
N, N-dimethylformamide--+-----++eseeeeee 0.25¢cc
FRIGIK v vveererrrrnesirnreeniineniniiiessinineans 95¢cc
0.2M PSSR EW (pH 5.0)- s 25¢c
fast blue RR veveerreaeeaseiiiieniiesiiioneees 35 mg

AP FX0 AcP DREFENT, 74 A7 7 K —

phenol 23EREX R,

765 - WEIR LDH ot

B L » T EED calcium-ﬁ-phenylphosphéte nhH
Z o phenol 23 diasonium g

(fast blue RR) %7 V&R B2 TR T B
BTHB.

2 B K R

1 s X 5R5%RO LDH &k 0%
ETEOL OBEE AN AN OO FE T, £
OB REER O LDH &tk X OER, BERO
KEXPHBRLUIEEL Table 1 0Z: < ThDb,
WER Lo LDH Skl X R EREREOE(LY 7
F2RkEL Lo Fig. 1 thH 5.
WERo LDH G b MOEEs RS

Table 1 &K X &R0 LDH EHOXEH)

N e & |4 B enoxrs BERO K E 3 g LDH &4
0. EEH,D
i E OB Eaxks | L K| & B
No. 20 ] 0 ‘ 602 | 0.4%0.4cm| zomg | zixo.tem | (D) +)
No. 56 , e A 150 ' 0.4X0.5 49 2.5%0,1 () (+>
No. 22 200 0.5%0.6 75 2.6%0,1 ) (+
No. 5 L h 240 0.8%0.9 76 2.6%0.1 G (G
No. 16 N 290 1.2x1.4 250 4,8%0.3 €10} (+>
No. 11 LA 295 0.9%1.2 208 4.5%0.3 €i)) )
No. 390 1.0X1.2 604 5.5%0.4 (H#h €Y
No. 27 A 420 1.0x1.1 761 5.1%0.3 G +)
No. 8 505 1.2%1.5 1231 6.2%0.5 G >
No. 33 32 A 520 1.3X1.5 1387 7.5%0.5, ¢! (+)
No. 32 ‘ 720 1.3%1.8 3309 10.3%0.6 € (+) -
No. 47 EAALE 1.3%1.8 3437 9.3%0.6 G (+)
., FOEEOHEIMIEIZENLOK E XD KA
§ ‘::; : LTw3. $iobb, %y FOBEMEEPRS
20 Ht 1~ 2 o i ORICAEIC KSR Lo LDH 1wk
OF- N ORMAREDRS. LiL, Bl HRECIEE2 5
<, BRBWRELTHIZEA LEROBMARD bhig
v~ (Photo. 1, 2).
i 3090.% —%, BERERIX LEO LDH HEEAT CRRR
$ oo CHEL3 » AUBTLHEmMLET 5.
g 2) K#erEy b0 TP $11° EB i & 558
oy m4 3o LDH BiEokREEL v, 74 LDHE
M DBEmMAED v BB 1 A A (12008)

n 4 1 1 ]
/1R 2nA 31 InAbAE

Fig. 1 4w L 5EER LEo LDH &t X
UREEREREOLE)

DEDERFEAEY P ELTES, TP XU EB
*1H1E, 1mg #EHEHARC 18Rk L0 2H
Mg Tiny, HEREER IOBERD LDH &
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Table 2 Kgier €y t o TP X EB ic Xk 288

BERoAx X Fgeiro LDH &k
No. BHEEXHEHK {7 B
g = B’ EXK X r E wm OB
No. 22 . 2008 75mg 2.6%0,lem CiD) CD)
No. 5 & & A 240 76 2,.6X0.1 KC:D (+)
No. 42 . 245 644 4,7%0.5 (H# +
No. 43 TF mgx 1 8 185 739 6.3%0.5 | (iDor(#) | ()
No. 50 . 330 2065 6.5X0.5 CH#H +
No. 78 TP 1mgx 278 290 511 5.2%0,3 HHor (H#) +
No. 44 . 220 319 4.4%0.3 (HHor(+) +
No. 45 EB 1mgx 138H 250 149 3.5%0.3 4 ()
No. 51 . 320 576 4,5%0.3 b +
No. 83 EB 1mgx 2 H] 300 288 4.6%0.2 (+) -+
) DI X Ot Photo. 3 o = &  EHi e R
£ Fao> LDH O RMATED bhicit, HRECHsT
s an (2 & A LDH [0 Z5ER B b o 7o,
P o EB ik #fis - 7o d Oit, BEWCE~THERE
% oo Jz> LDH 1EHEDE F23%k biie (Photo. 4),
- —TP8
E% my EB?Qgg 3) wEerEy b TP IO EB i X 288
I ) KRN Ty P TITR- D LRBOFEC LD,
I 78 AW X BREBID LDH 18 O MRS B 4 9

Fig. 2 F#eizy +O TP L0 EB & Xk
LE

HEHE LI (Table 2, Fig. 2), ’
F#er ey rie TP B 770- 12b O TR
BLPE (Table 1, Fig. 1 88 KHENTHERERS

358 GOOERETHR) b orwFRerTy FELUTE
¥, TP %Xt EB % 1 H 1[E, 1mg »EHHGAK
1EM S IV 2BEPELC, BEROESEL LDH
Gt a s Lic (Table 3, Fig. 3). ‘
Be ey b0 TP ARG MERER ORI
DD B, HEZEECIT EEAECIBXIZED bR

Table 3 E#=er Ty b TP IV EB L X 58

. — 6 = BEROXE X ¥s#wino LDH &k
0. B X

- B R | Baxks |k K| B B
No. 8 . 505 & 1231mg 6.2X%0.5cm €')) +
No. 33 # 5 520 1387 7.5%0.5 € +
No. 52 . 570 1210 5.8X0.5 €] +
No. 53 TP 1mgx 1 & 570 1143 6.3X0.5 <D +)
No. 60 . 570 1645 5.2X0.5 €D) +)
No. 61 TP Imgx 238 720 ] 1867 5.2%0.3 4 +
No. 54 - 640 1067 4.4%0.3 €] +
No. 55 EB 1mgx 1 38H 530 1215 3.5%0.3 ) +)
No. 62 . 480 565 4.5X0.3 ¢ +)
No. 63 EB 1mg>x 2 510 875 4.6X0.2 b )




432

z

S-

Sy M

Wi TOr

T *z

L\
(=
=
=3

e ez
2

— TP

. ~--—EB¥%5RE

/B 238

Fig. 3 gi#=erzy v+ TP X0 EB X
LR

BER : KEEEIR LDH oMt

%725, LDH G IER SR L o B E RO 20D
HRich- fo (Photo. 1, 5), EB HEHBECIIEED
BETEELE, HEEFC IR EEoMid s X ov LDH
S OE T25R® bivie (Photo. 6).
4) R#erty PDOEBC Y HHE

FKHeres MCBRERLITRV, BERERR L
UFEERR o LDH B 0B La itk 3 » A ¥ CHZL
723 D% Table 4, Fig. 4 DZ & TH%B. BERD
BEEK IO LDH SR efithbba®mil 4
BORBLZEALEEDLLT, mewett s BER LK

Table 4 k@ Er Ty F OBEHI L D8

BEROXEX WBEREo LDH 5k
No. breEffrvoBE | £ 2 E :
E B | REIxks | b K| W R
No. 42 o i 2008 75mg 2.6%0.1cm 1G] €D)
No. 5 B S A |20 ! 76 2.6%0.1 46 [ +
No. 66 1 el f4 [ 190 [ 58 [ 2.7%0.1 j (HHor(+) ‘ +
No. 86 J 230 51 2.7X0.1 G (+
No. 87 2 & 5 j 250 67 2.8%0.1 1)) -+
No. 96 ] 3 | fH ) 270 68 r 2.7%0.1 ’ (Hor(+) ‘ (+)
No. 99 ‘ 1 7 A ] 310 ' 74 ’ 3.0x0.1 D) ] +)
No. 68 \ 2 7 A E 410 ' 96 ] 2.8%0.1 €D r (+)
No. 91 \ 460 9 3,2x0.1 G +
No. 94 8 7 A [ 515 73 2.6%0.1 4 +>
3 or AEBEL LI e ThBH, TP S X DiEE
ik @ REE NN L IO LDH 5o Rinias Hi
gL N %o EB fECk e ol ERE R ORI bh
H l;' 2%, FSBER bR LDH FEPEE R AR (Table 4, Fig.
3 g 4) KIE~RTETF L7 (Photo. 12).
‘i;if 6) W en Ty bOERBIC T HEE
- BE L ey MCRBATRAT, W3 2 AET
ThA 25R 30 % o ob o1 Table 6, Fig. 6 o=k S Th

Fig. 4 K#erxy r OBREMC L HHE

o LDH iEH:p#stn (Table 1, Fig. 1 £/ 2 E5
i,

5) xR Ey D TP BRIV EBIRX3
7 ‘

F@er ey PEBRERETRG, TP 3400 EB
% 1H1ME, 1mg, 1#&H k02 BMEELER
1t Table 5, Fig. 5 0 Ch5. BRERDORD
WHERE (Table 4, Fig. 4 218) CIXIROREB LI &

5. BERIIGREREO AV EROBI SRS
., LDH o Cliilg ho%EHE L L b LDH
WEEDE FAR Bz (Photo. 7, 8),
7D BBEHELEy PO TP RICEB LS

57

PR EL Ty PREREBREZTE, ik 3 BEZD
hore TP X" EB #1080 1|, 1mg, HFHRH
LTz Table 7, Fig. 7 o2¢ < Th 5.
TP HilE X » CTREREEOEWLHINE X ke
P X DIET L-HEER Lo LDH ik (Table 6,
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N - - BERoKxx X B#EiRo LDH &
0. B X
- E 8 | Baxks |k B B OB
No. 42 2008 75mg 2.6X0.1cm G +)
No. 5 ® &5 240 76 2.6X0.1 “h +
No. 70 . 195 149 2.8X0.2 D )
No. 71 TP 1mgx 138 ’ 190 199 3.7%0.2 D) (+)
No. 81 ‘ . 240 493 4.9%0.3 €D) +)
No. 82 TP 1mgx 28 1 260 566 5.6X0.3 G )
No. 48 ‘ . 180 83 3.5%0,1 GrD) +
No. 49 EB 1mgx 1 8H] ‘ 190 125 2.7%0.2 (+ (+
No. 76 EB 1mgx 2 ¥R 260 150 2.8X0.2 } D) +)
Table 6 FHELEy + DBEMC L 5 HE
BEBROKXE X FegERio LDH 5
No. BZEmX bR th =B '
, B OB | Esxks |k K |W OB
No. 8 ; - 505 & 1231mg 6.2X0,5cm €] (-
No. 33 S ' 520 ‘ 1387 7.5%0.5 ’ D +
No. 64 500 1496 7.3%0,4 € (+)
Ni i H i)
0. 65 520 1109 8.1X0.4 ¢ (+)
No. 88 . 500 738 7.3%0.4 G +)
No. 89 2 A A 445 1488 8.7X0.4 D) (+)
No. 57 . 550 526 6.0X0.3 ¢S (+
No. 58 3 ! rH 570 485 7.7%X0.2 €h)) +)
No. 69 1 % A 585 350 [ 7.1%0.2 € (+)
No. 90 635 810 5.8%0.3 G1) (+
No. 95 2 » A 585 702 7.2%0.3 €!1)) (+)
No. 92 580 434 6,.9%0.2 ) +)
No. 93 & » A 550 370 4.8X0.3 ) +)
o (DY
%b wf)h/\___\
EH (+) '
&
v (1)
2 ——TPiasEE =
%E ————— EBi 522 % g0
B e ) 75R 348

‘Fig. 5 FBKEELEy PO TP BI U EB
X A

Fig. 6 mHE=EL Ty b OBREMC L 2EE
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Table 7 BEAEH-E/ LBy b (BREEMTHE 3D, © TP 10" EB i X 2R
; WEROLX X WEEo LDH &
No. BEE X HR % = R "
E R | RExkE |k x| #H B
No. 57 . 550 & 526mg 6.0%0.3cm €1)) +
No. 58 O 570 485 7.7%0.2 €D (+
No. 72 P . 575 1460 7.4X0.4 G +
No. 73 TP 1mg>x 138 560 1454 6.0X0.4 D (+)
No. 79 P . 625 2421 9.2X0.5 €i)) +
No. 80 tmg x 2 i 575 1984 9.1%0.5 D ()
No. 74 . 570 655 7.4%0.3 (# +
No. 75 EB 1mg> 1 i 570 590 7.0%0.3 <) )
No. 80 . 550 551 5.3%0.3 () (+
No. 85 EB 1mg>x 2 565 718 7.3%0.3 (H#or(H) +)
Fig. 6 £ omENE» bitiz (Photo. 10), EB "
R Lic b 0 ik 2B BRI B\ T xR AL
(Table 6, Fig. 6 B & H~Tireh LR EH
7s\ st LDH ofl#E Tl ko LDH ik &
DIE T &Rt (Photo. 9). ’% — T
8) e MKV BFEEIRD LDH ik Loy T EB5E
v 3 A BT aEER LDH ofigkRoks 0 T ,

1% Table 8 WRTZTELTHB. 34A&LTBIE
BET, BRI L FERCHR LicHER 2 H A

rE
Fig. 7 F#E#er ey b (B2 3 BED

Ui, %%ﬁ,%b:ﬁ&ﬁ]@%ih’ébkb:k%i“f&] o TP s X0 EB X a8
Table 8 v dickld BEEERD LDH %Iﬁ
WEROAE X ¥R LDH &k
E £ | & & =E | ZlokEz
T OB | RExkE | L K|
M. Y. [ 707F f 55, 0kg f 1.6X2.6cm 4.0g ' 3.0%1,9cm 4P (+)
T. 0. [ 63 ] 66.5 ] 2.0%3.6 5.8 , 4.3%2.0 [(H)or(m)l +)
S. H. { 47 ‘ 73.0 [ 2.3%4.0 7.1 \ 4,5%2.0 ‘ €y ‘ +)
IRANC D T D, BEBIREL Ty P TCIIE- 2D DIT 5 DFEENE L, Table 8 KRTZ L L LHOK

EFEBED BIEC Lichis TEBYREY Tin-7. %
fe, dA< VVEERE XS HE $ab AL, 3
£ & L ICBEREA~OBREILED b TV iR,
FEZEl o LDH #Eiko#AT ik Photo. 13, 14 o
CL T, BEECECEESR SR, GBS
&<, €Ay +o LDH OfBFTR L FEETHELIL
Twb, Fihe, TOFCEHOAE S 1.6x2.6cm De
T B BB LDH 35 (Photo. 13) 247
TEHOAE X 2.3x4.0cm O FEBTAEERD
LDH &t (Photo. 14) L hir+% L, Binpicth®

X LHEE Lo LDH ?ﬁﬁ-‘t LB B B &
ERTED bR,

D e rBIVELEy O RERC :MJ*% AQP
ks Lot AP 1B .

b XU ELEy FOFSEEY Burstone KHEIC
- T AP X0 AcP D3 a%siiky, LDH
DOHEBFTR & KRN Lz, v FoRERo LDH i%
PR AR R TEE S R D R A at (Photo. 14),

AP i3 BB FRIE S EL R B (Photo. 17),

AcP 13 F 5z #ife-C EAE 13 LB S Roh D



FER « KRl LDH o Mk s 435

Photo. 1 phe =y b ORSTERRD LDH Hik
CIFFRTRHERT, (734131010

Photo. 3 k#esL €y MC TP 1 mgx2 JHfH Photo. 4 F#=wr =, bic EB1mgx2 i

$eh-o LDH %1 5.0 LDH 5%

Photo. 5 m#er £ M TP 1mgx1 #Hfi Photo. 6 p# e/ €y MC EB1mgx2 @[]

peb-o> LDH ik b0 LDH itk
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Photo. 8 p#=ELEy b+, K
LDH &

LDH 1%t

Photo. 9 28, gi#er ey M EB 1mgx2 Photo. 10 %%, m#=r =y M2 TP 1mgx1
W 5.0 LDH {5 He5.0 LDH 51k

Photo. 11 f#her -ty b, LBHE 3HAHD Photo. 12 e84, f#=er ., Mic EB 1mgx2

LDH 37
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Photo. 13« » (70%4) o LDH itk Photo. 14 v + (47%) o LDH i

s

2N AT

Photo. 15 p#-er -ty bod ALP 3EH: Photo. 16 p#-e/rE» b AcP %

it
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(Photo. 18), —F5, =A%y FOWEEFED LDH %
Mire b AR EEMREECRCEESR DRI
% (Photo. 1), AP %X 0% AcP X Rzl DiENL
TFC R EES R S (Photo 15, 16).

Z #

K585 os androgen activity o ZB{bic £\,
BRI KGT % c LREAORETHD, A
DBENRINTNWE., ZOHRTEEDELIZ
ELEMICHENTE 50T, £¥%¥rvandro-
gen fEHEQO O L ODEEE EhT\w%, andro-
gen activity o Bty > BEIROEREL Y
BRLERERLL, FEOEDB/LOTI
Loewe & (1930)7”, Korenchevsky » (1932)
) (1936)™, Deanesly & (1933)%,
Freud (1933)%, #7755 (19341, Callow &
(1935)%", Davidson & (1936)*", Moore &
(1937, Greene & (1940)*®, Ross 5
(1941)19, Prince % (1944)1%', Mathieson 5
(1945)%%", Hays & (1945)7, Simpson &
(1946)120, Mann 5 (1947)8%, ¥&A(1948)1%,
Rudolph &(1949)1Y, ml(1954)121% | Stafford
B (1949)122' Davis &(1949)29,
5 (1951)19, Porter & (1952)1%, Awapara
(195210, p b (1953)19, FEAT (1954)%,
Chase 5 (1957)%, Saunders (1958)1!%, sk
(1958)%¢, FEE (195917, Ando 5 (19600,
Antliff % (1960)%, FHLE1967)'®, Tuohimaa
B (19681 A X X 2GRS 3.

BEOFMML b, MlaENE bk
FToERAmbhTws., bbb, Moore b
(1936)%, Prince(1936)1" Burkhalt(1942)'®’,

70,71,72)

Rabinovitch

Katsh & (1948)%", Bern (1949)'®, Wislocki
(1949t = E, (1953)1#8, Cavazos b
1954)22,  Antliff & (1960)%, Deane b

(196002, i (1961 ik FEO®ES, Bo
KEX, WM EEO Bbhry BEL, %
7z, Deane & (1959)2, (1960)2?,
(1962)°" ¥ EFEC X v, ergastoplasm, Golgi
vesicule, mitochondrial form, nuclear com-
plex x EOBLEREL T 5,

% 7=, androgen activity OWinic L v, ¥E
IRirER AR AR T 2R BbRTW

Kanai

%, Tibb, Voss 5(1930)1%, Fleischmann
5(1938)%¢, [(1939)%", Tislowitz(1939)12%,
Burkhalt (1939)'%, [ (1942)®, Cavazos »
(1954)22, "Melampy & (1955)%, Allen
(1956)%, [7(1958)?, Tuochimaat (1968)*" 1k
androgen activity @ #AIMctEy, HAS R
IUBSHOBYrEHT s L 2WMEL T
5. El, GELEESESMITbRIE, B
HMOTTHES £S5 & = A, Fleischmann 5
(1952)%39 JFR (1958)¢%, (1962)%%, Ando
b (19600 7z &k P uptake OPEIC LD
BEROBNH 2 androgen Bl X 0 LT
HrrEBREL TS,

TERFA B b DWW Tk, 5K (1948)48:4),
}#tﬁ(l%@“ﬁg’, 5@56956)53’55), (1959)56),
FEEP(1965)18, #&R957)%, #&(1958)%, |UAK
(1963)1" 7p & HAVEEIEXHEH T C LD e b
OREBEROMEBETREL TS, Thbb, %
DXBEIMESC L OBLL, Fk, oM
IREEREEZEEZ LB EOBLEHED NS &
AL, ASWENRECD LoD E L
D53LLTnw5

BEROBIRIFEAC W, EE (1954)
123,124), JF <1955)141,142)’ 71“:1 (1957)63,64)y
AR S (1957)%, ke (1965)% 7 & 3B
X O BIRERAAET L, androgen 5k X
DEEMT S 2 EREL TV S,

BERO oW fEH o Tk, Moore b
(1937)%, Porter & (1952)198 7 & 23[Rk 221k 1
LORBEBROSWMERAS R B LLTED,
¥ 7z, Mann 5 (1946)%%, (1948)%7, (1949)%%,
Rudolph & (1949, HH S (195)H19, K
Mo (1957 7 EIEEIR L 0 2WIh 57
A7 b —~ADEM androgen activity o2 kic
Lo TELLHEHT I E2REL TS,

Lo X5 imfilanssd, WIRIEMR X 05
e oZEthe & bic, MARRIROZE (LA B
Tw%, T/hibb, Rudolph & (1949)'7,
Al (1954)12), Porter » (1952)1%, Levey &
(1955)79 7z KRB X 0 B EIRAR O BR
HEESETL, androgen REic X 0 AR
HABOBANEESENT S L EHREL T
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Table 9 =Bids X Osfhhr =y BRI T 5B OBREHLE

- F34%% androgen &5 RS estrogen #Wh
EBCIBREB | T g B | B I 5 B B
OAtkinson® (mouse) | | QAtkinson (mouse) 1
ODempsey®® (rat) 1 | ODempsey (rat) 1
% Porterto® (rat) | | xPorter (rat) t
N OMelampy®® (rat) 1 | OMelampy (rat) 1
OBern!® (mouse) ! OBern (mouse) 1
gBern“) (rat) 4 gBern (rat) —
Bern (guinea pig) | Bern (guinea pig) 1
Bern  (rabbit) l Bern (rabbit) -
x Stafford!?? (rat) | | XStafford (rat) t
% Porteri®® (rat) | | % Porter (rat)
AcP OMelampy®® (rat) {1 OMelampy (rat) 4
gBern“) (rat) ! gBern (rat) 4
Bern (guinea pig) | Bern (guinea pig) |
xDavis?® (rat) } | %xDavis (rat) t
SDH OTelkkarn (raty | | QTellka (rat) "
Cytochrome oxidase xDavis?® (rat) } | xDavis (rat) 1 ’
Aspartic transaminase | x Awapara'® (rat) l | xAwapara (rat) |
Alanine transaminase j X Awaparal® (rat) i‘) xAwapara (rat) 1
G6P »Rudolphit® (rat) —>\ «Rudolph (rat) 1 \
6PG > Rudolph!® (rat) —»{ xRudolph (rat) 1 (
LDH »x Goodfriend*D (rat)* 1
OFB) (guinca pig) | | OHBA#I (guinea pig) 1 | OBRKRE (guinea pig) |
OENTHEBRREC L 5. <ENRESERRC L 2
}OET. Y B - ZFERU.  KEEBEMC androgen TEE.

5.

—7J5, androgen activity it RBEROE
RNV o W Tk, 19484, Atkinson® 73
MR O AP RBRERC X VK
“FU, androgen 5K X 0EET S 2R
Lk, ZhBlEo 2 v BREOZERCHSE
EROBRFNIRBE LT n - b METEEZOE
HrlbDrFE b e Table 9 el
w5,

BREIC X 2 IEEIROBRIELEORE 25 5
&, AQP9,18,14,54,90,108) AcP14,90,108,122)  SDF26,
120 cytochrome oxidase?®’, aspartic trans-
aminase!®, alanine transaminase'® ¢\
BEREEOETHEbN, FHo LDH toRk
BmiEH L B LT W5, LaL, glucose-6—

phosphate dehydrogenase (LT G6P LIS
¥ X tX 6-phosphogluconate dehydrogenase (Ll
T 6PG L H3) Ic o\ Rudolph!™® 1A {ha#
REETw, REN3BED DO THRE
FEHARTEEALEELNRBD DRI e &
LTw5, ¥z, BREWHE androgen Zix5
LB oW Th D L, AlP34%0,100  AcP
90,106,122)  GEPu4 PG4 SDH26,12" | cyto-
chrome oxidase®’, aspartic transaminase!®
alanine transaminase!® O3+~ TOHFEC B
THREFEEOHMARD bR Tns, BERO
LDH EMIcowT, REMC L2 FER LT
EREEH4% androgen 5 k 5B HE L
L0k BBBloHThH 5 A, Goodfriend 54V
1% Kaplan & Cahn 0 F¥kic X 5 £{LFBRE
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o\, RELT » b androgen LT 5
&, BWERO LDH EEAEINL ERELT
Wh, Lal, BEREEOBRRCITEBRFIR
Bk EERNREERH D, Table 9 itH»
THBFOBREC X5 0O, &
IMERE X5 b0k XEITR LR, EhF
BRREC L 2 ERRIBE RIS i,
BERSE T 2 M E B+ % BEREHRE
RAEBEREORRE X v HRC RIS RAT
BdB. Lrl, BERED WML, »
Dl BRETEREEN S D, s vRED
Eihic X » TEOBEER W2 e 5 RETEET
Bk LMCT S R EBRSIRRC X
bRiEm b, Lal, AP, AcP i
SDH iz oW T o MHRERFEN BRI R I T
W55, LDH monwTo MERL Bk,
Bl _E#s androgen activity o2 bic £ > 58
RoOEE, W, SWMEHE, BIREM, [Gis
FUBRFNEMOTBRNBRETH 245, &&
BELEy PEAVT, BrOoRrEvFHT
ki 5 EEE O LDH oEMBERFNRE L
Tigote. ORE, RHAE Ty P OFER
@ LDH g R WEERRAD b, %
LT, #OEMEERETL Ty b TREWS,
ME L& bic, BIFEROKRE ICHBLTHE
Mt sc @b, e, KRETLEy P
TP Wi %77 » B IFRERC < TR #
[ E oo LDH EEOZFE L WIEMAS biviz,
—75, BEELEy FCHREM 2T D LHE
B EEo LDH EmEAET T 52, TP Hikke
X v LDH F#oRIE®RS bRk, COERL
v, FEERLEFo LDH Eiix androgen ac-
tivity 2 HESBEFEA 5L ELbRB. ZL
T, AFTrBEINTWwSE AP, AcP, SDH,
cytochrome oxidase, aspartic transaminase,
alanine transaminase OFER &IFIT—FHKL T
Wb, Fh, EEde tOBERCEWTHE
HOKE X LEBEER EFo LDH iFik e o
HEEE R A o 2, ,

¥i, FETZ ELEy MC BT B BERD
LDH =i+ 3 estrogen OEE%» HEL .
1T, EB MiFr L0, RHE, K&, £F0

FTRTOEC W TEEREEO LDH fEiks
FEREFHCH~THLARETERD., 20
I 51 estrogen k& X 0iFEERE O LDH {Hifksn
BETT3RERNELT2200 B8 ELBNS,
EROp ok LT estrogen I X 5 HRIEH
REZBNRS, Tikhb, estrogen T HEMEEIY
£+ T, gonadotropin @4IEAS PIH] X
nC, RO FHL FeTLBAMBRTY
548,86,67,91,120) 7 - 9y )z androgen activity
OET. &L, EERO LDH EEMET T
ZTEMELBNSL. D 0Eo0 EKREL
T, ZFErEy PECBEBWTS EBHEICID
WEEI LE o LDH FiEnFELIE T LT L
X b, estrogen D b D ORBEIRCH T 5%
i x b, estrogen DR EIRICKT 5%
BrowTRITOC 2ambhTws, T
b, BERRETN- 2B estrogen
SiuE, BERO EERMERAEEI NS,
BT 5 C L RTE I R Tk D218,
¥ 7=, androgen & & HIFHE @ estrogen &
Lgnid, androgen ML X0 bFUILE
BoOHINE & 23 2 LA LI T L 5260809,
—7, BERFENc: Bern B EBEY O
W 135 estrogen DEELBRELTL
5. AR B LD, EFRBRC LT
estrogen OIEEIRIC T % G Tn D Rin o
TnWBZ EEHFEL WD, Thbb, AP E
BreowTik, 7y b&vHFTRREMREC
estrogen ¥ L5 LT, HEATLERTREA
EBELIn g, EAEy bE <7 ATRERE
e L 0ET L &G estrogen b kv
HEDEELRE LTws, %k, AcP Bl
ConWTl, 7y PTREBRERCIVETLE
WEME2S estrogen ¥ v X EEERT
2%, A%y P TREBREMC X0ET LR AcP
TEMEAS estrogen BEIL L O IBEET LS
WELTWD, —F, EERELEy, FORKE
Bic @\ CTHRE Lz LDH wowTik, BREN
W DET UeiEks estrogen b X b X
LI ET LR, ©0X>ikc estrogen b+ %
REROBERFENANGHIBHRIC LD, 28
ML O R, Twb 2 L RERSHETH
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5.

FErizNachlas RErC XD EA Ty b b
ORTEIIC 31 % LDH 0B e % T\,
BREFCHRAEERE 2 C L 2BDRNn, b
Ic Burnstone KEic & 5 ALP, AcP oL
%477 -C, LDH oMfkiE s LR 27
mote. TORE, ¢ rORKERD AP EH
W R THB GRS b b 2d (Photo.
17), =A €y b OBEERED AP EXE -5
FEA BRI W IEMEE M & 5 R 5 (Photo, 15),
Fle, BAEy PRIV O AP g LK
CHNEER S BB A, EAIEE &0l
MeasBi s, R, AT, FORBEEO AP
EEE e PO T hic T & R ARRICE
B LTWw5 (Photo. 16, 18),

EROBRECAbI I EEPOEERC BT
PBEEESTFEL RO ELTES. Tihb
H, Gomori BBk X v I AP o#f
EfrsD L, Ty FTE Melampy 5%,
Bern 121519 Dempsey 53 23 L FHIEr
EESEN &L, <~ AT ERBRORER
INTWBER, EFLEy P BIE vHF TR
Bern 51519 73 | R BIC WIEMER S B &
HEL, v Tk Wislocki® 238 - 23 fn ]
L EETHECBE RS bR L Tw5,
AcP wouw ik, Melampy 59, Bern B¢
2 Gomori KiBIc k0 5 + ORBHEBETHREY
fi7ee, R ERICHEGIEESS 5 L|EL T
%, %7, SDH wow Tk, Telkkd b3
v P ORERTERELTR, BREReEkcE
WEEN S L EBELTED, FEERe bR L
CEALES PO RBERK 3WTHE L% LDH
OHBBLIFECELLTWS, bbb, B
EMOBRIMEABERC LD, T, £BW
CEDRL-TWD L ERRLE.

FER, 4 ETOHE S DIREROBRY
NREORRE, FEResr Ty PEICE b
T e - RERFIBRRBROBRIC O W TR E
Ticv, A vEEOEcS BEROE
RENTELEYIC X0, BRCIVELRS T
B0, MEBENC LBEROBREESTL1E)
e ro, BRCIOBR, TWadT iRl

o, TOC EREEROLBERL®BYET 5 0
EODFERNDEELDZLDEELS, Thb
b, B X ORBEROEREY, 5 WmES »
Bt TWBZ EBRBEINTWED, b
B2 OH R SHWER, BINERE, @ik
OBV, ¥, sl vBRECE/Lc
HOBRBLEOFENEIYIC X 0 B I 5 EE,
B IUERBELETASEYIC X b BB EER
CEBANCRIET s s k- THRERO A&
HEHLEET 2020 HERS2ZbNRE D
DEE2BD,

Bern'? 13 AP JEMMNEMC LD, # i,
EMEERD iR LD Bo Tnd ZE EH
L, EAFy P BITVTHFORBEROIL
EREEERE bR AP ODWERARD
O, 79 b, TVA, ~NAAZ—ORERD T
LR FETHEK AP BEREs 0 7L
I h=RA, 7=VBLEOSWERNRD D L1
EL, BaoBivineicn, HELERYR
DI EEha T LTnS,

Lol, EEN e OBERTLRE LE
LDH, AfP, AcP OHBTRABRN LTS5
L, AP EETHERBRWEESRD b,
LDH & AcP B ERIHWERSTAD LN,
—7F, A sne rORBKTOBELYREL,
B o LDH & AcP & androgen ¥&Hic X
OGS EEINT 5 2, S0 ALP i1 andro-
gen G LTHBE LAV EREL TS,
BEDEEIDE PEsWTRRD T 203 2
bhs., Thbb, BERERCEER 5
LDH & k8 AcP REERH,» LS HWINnT
W5 2o androgen activity Pt - CTHE =S
OEEREENT 523, BERO EETHE
ks AP or s b —AQSWIERCE
BL, BEE»DBEESE AP X3 R
F, L72i- T androgen #Eic ¥ » T &%
dp ALP REE) Licwe #EEans, L
L, 2OZ DWW TIREND L Wifho gt
BOBRCOWTORELE 2 Hbe 5 UNEN
5.

B, FEEZERELE, PEICE PCBL
THBLE 2T » 72 LDH, AIP % 3 8 AcP
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CoWTHEE CRAMLN TS EHENE S

ConWTHhRS,
AcP rowTix, de Duve 57,8,81,82,83) 3 /-
LR TARRGERL I 70 YV~ sk b

B s FHkoTECHFEL, ChZEBTHEBE
Ned—BORABECEE NIHFRERTH 5
TEEHBMREL, zhiEFA YV ~atnS
BhEzl, b ChNBFERTEIWbDE S
peribiliary dense body :R—0D D TH2 T
L RNFEF I N, (Novikoff)100,100 sz AcP 13
34V —s® maker L LU THEEBA2 LK, F
4V Y~ sDBREL L CHlANICHRT 2 EY

OMEN TO R ICRERIBEED 5 BRI
ﬂ»—c 1/‘%125).

BWrEo AcP 7y A7y 2 ) v EERS
CaBchy vBBL, BEfo=zyvetraiv)
VR T AIERL S 5%, Kutscher 57,
Abul-Fadl %", Tsuboi 519, Gorini*?,
LLI“F138,139,140)K J:hbi) ﬁ%,r‘ j" ~/, @E@,
TAL L =AREDOBEL XD+ OERANEE
BHVEEEINS LD,

AP wBRL T, MEEROKTE, BEE
DORESR, 5 WREABBOEMME L LD X
S, WEORI, HBOBALIBAICH WG
WndH b, MEEED active transport VCEE]—’_:T—L/
THB EEINTWH B,

19484, Mann 5%z BYEAREREY 74 =
— AL EHICBIBL TR E 77 F—AHE
FTHLERAL, chbofBrsrra—2
HINYI P RACE L BEREERRE D5 T
WhoeEmliz, ¥bi Parr 5% ix pH
94 DL FCHEHE T LI F—ARBEELCKS T
ERRL, LI, AP rliEbosrz—3
BINYI V—ALELLIVWCEERLRERL X
j/Lva\;ssl).

Glucose

U
Glucose-6-phost hate
{1
Fructose-6-phosphate

free Fructose
(Parr & Warren'®® r v B[
LDH wfsEtefd 5wt TCA 14270 L
BlEL, SO TEEREERT, RKOTEL{E

SEREEERTH 2 DPN ofFAE F A% K
ERCE A € VEEA LR ER{ET 5,

(liH C|)H
C=0+NADH+H*=CHOH+NAD*
! |

COOH CO0H

z OBRC AT BHFER1919F K Meyer-
hof NEBHNTABABEIN S InE, Th
CHEESBE L TWD LR LS LKA E
D % QRS MREIE K, Wroblewski (1955)139
T X IURBR, Of, B, BE TR B
DI T 512, ¥ 7, EHEE K LDH &
Mpiin s, ThBEFRERRBEL TR, &
EaTE, RHOBAERRWERT S LES
FT 4 B35,

BlE, =r®y b b0 BERC 0%
LDH o#EFRF BRE S L LDH oMk
FiRE AP, AcP oA RO BB 21T
5L Lbic BN BEL ik, BERR
androgen o target organ & ULCHEE, WE,
SUMER, BRIER, BAGH, ARPRRED
Blb% et EBBMEIRTWER, TLE
v M EWT androgen activity & RSZERE 52

. LDH E¥ERHEIBIRAET 5 2 L&D,

¥, FOREHHEEE CEREIR TV
DEZORIGELBIE—HLTwB T b, &
#R o androgen X3 % target organ * L
TOERASBRFNC S IBERIND 2 E L
bhs, ¥k, b FORBRERCENTCHERLD
K& X LBERLEO LDH BiEoBic 5
BB NIz 2 LD, b BV THE
RiCHizIhs 2 HEEI NS, i, X
YEALEy FOEERKIWT androgen ac-
tivity oZ5fbic > LDH iEHoB8» g L&
&b, AP, AcP oiEERrRELEEE R
BREETHBECHEDS bR 2 LD, thb
BEFEN L COEREHR RS b EE Tk
bhTnd LHEEINS,

—77, estrogen L X v, K@, EB, K
HOTRTOHC W THER LR LDH i&
WoZELWETHEDbicz & LY, estro-
gen k%0 HRIEFO @rc BEENC L
ERCHLEEFERAA 5% & %2 bh, LDH
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EME Bl LTk androgen &SRR ERAEY S
Bz,

T, BT b >BOBEES BT ED
CEESBEELTWS E8h, BROREY
HET B0 O0HELTBRABLINT
505, FBRFOBR L BEROBROR R D
WTiRBEAZHLR TN, FEZe D
BERc s » ERFIORELTR, LDH,
AcP @ X 5w BER bR HBESEWERE
BER» DBERP~0DWERR S0, andro-
gen activity oZMbicfE - TR OBERER
BERT A5, AP 05l EErobD
g & A EEERS b BRI ER X
DIBERC R F OBERNTHBINT, Liis
T androgen &5 k- T oKD OBERER
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FIEBCR T 2 ZE8 R S e onw TS ERET
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