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STUDIES ON MALE INFERTILITY

LACTIC DEHYDROGENASE ISOZYMES OF THE SEMINAL
PLASMA OF INFERTILE MEN

Hiroshi Sarto

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

1. LDH-isozymes of the seminal plasma was investigated in 171 infertile men. Polyacryl-

amide gel disc electrophoresis was used to obtain zymograms. In 63 cases, concentration of

each isozyme fraction was determined with microdensitometer.

2. Out of 34 azoospermic cases, 26 seminal plasmas showed only three bands of LDH-

isozymes. They consisted of postvasectomy 3, germ cell aplasia 10, spermatogenic arrest 8,

and hypospermatogenesis 5.

3. In 106 oligozoospermic cases, number of LDH-isozyme bands was correlated with

sperm concentration.

4. No correlation was found between sperm motility rate and number of LDH-isozyme

bands.

5. Densitometry of LDH-isozyme bands demonstrated constant ratio of them without

regard to histological findings of the testes.

On the other hand, oligozoospermic and normozo-

ospermic cases showed high concentration of LDH; in the three-bands group or of LDH; in the

five-bands group in good correlation with sperm concentration.
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EObe, EACVEEEARE OROFMK
ISl s BRTh D, KRR, &Y,
Meyerhof (1919 w X b FHRPL B RWE
Ihic, ZOEOWEK &» T, £BEMICIEL
DRUTWB TN b Shik, ik,
Hill 5950, BYEEEEE S L TED
IMm#% LDH & o A28 Lz, Wréblew-
ski B (1955)%® 1, O ZEoBREOMmME
LDH fFEo LAFEFEL 2. Dok, BRIl

o

OO, L & b, KBERCOWT S
K omMABFHE SN, BECE, BRI —
HEHEhooh %,

—7, Markert & Mgller (1959 1%, [
CERe LR L#FYS, BERORE % i
RIS 2R w7 2 BRE, isozyme &40
7. LDH i o B K » ¢, LDH-isozyme
DAE—~VDOBRILIN, TOAE~VIEC,
JEE RSB DTS, BIELD2NWTO
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WE LT, B X NGB EEE o 2o
Wb, Wiist (1957)29, Clausen & (1965)%,
Szeinberg B (19662, Eliasson (19679 o

Lxsbhb, LaLl, chbo LDH-iso-
zyme &~ & BETIEORNA & ©BIEE
DNWTERL RRELED BN,

FE, BT REE OB 0w, LDH-
isozyme OWBEXRITR -, SEREESEE O/
—ED BEE 5 Btfke o0 T, B/ET
5.

EBRMHSIURRAE

1. EERHE

R T2 B IEWE, MR BRI R
B, BUTELERE LTS LREE 1716
I, ZORRIZSEFDEEITHS.

1D EETIRERE3AG (Table 1)

Table 1 &R EES

7o g S, 1
Ry | G
p i
H b B fii % % ' 3
g4 ( Germ Cell Aplasia | 18
#% { Spermatogenic Arrest 8
i 4% \ Hypospermatogenesis ‘ 5
Py =t ! 31
3 L

FEETSRINE DA 3 4, BABMBCT KT, germ
cell aplasia #7918, spermatogenic arrest
8 #ll, hypospermatogenesis 5% ChH%.

2) ZXETIEEZEZI066 (Table 2)

FETH 5x108/ml LITF o200, 5x105/ml 25

Table 2 ZRTEFEAS X OERETEEG

T B (Um) | EeI
<(5% 108 20
5X 108~10x 108 24
10X 108~20 X% 108 24
. ” 6 e 6
Zﬁs}?ﬁ?ﬁé 20X 10 30X 10 14
30X 108~40x 108 11
40X 108~50x 108 13
I =t 106
ERBTER | 50x 105 31
=+ 137

10x108/ml LUF244, 10x108/ml »8 20 106/ml
LIF240, 20%105/ml 235 30x105/ml LLF144,
30x108/ml 75 40x108/ml pLF11¢, 40x108/ml
b 50x108/ml LITF136ICH 5.

3 BRITRCEE RS\ FE (Table 2)

Tiehb, BT 50x108/ml &z 3E316TH
5.

4) HTES)R (Table 3)

Table 3 BTEBRAEES

B o7 E B % e 7l 4

< 10% 23
109~ 20% 5
20%~ 30% 8
30%~ 40% 7
40%~ 50% 9
50%~ 60% 21
60%~ 70% 13
70%~ 80% 16
80%~100% 29

k ‘ 131

il

BHEES, BISIClES . ZORFUL,
EHZRI0G LA EDF23%, 10%2-520%LF 581, 20
BB LT 8 B, 30%5H40% T 74, 40% 0
BE0ZLAT 9 B, 502255 60% LLF21610, 60% 2570

- BEVTA36), 70200 80% LITF 1661, 80% 2% 100%

FCPTH S .
5) LDH-isozyme O&4SHEOEERIZER (Ta-
ble 4)
(1D EHETEES 1361
(2) ZWBTEES 416

Table 4 LDH-isozyme JEEHIEEM

BOF B (mD | O
YT 0 s
< 5% 108 [ 2
S 5X 108~10X% 106 13
10X 108~20x 108 9

— . 6.

o5 g o g 20X 108~30 % 10® 4
30X 108~40 % 108 4
40 % 1089~50% 108 9
e #] 4
ERETHE | 50x100< e
o | 63
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FETE 5x108/ml LIFDE 28, 5x108/ml 25
10x108/ml [AF136), 10x108/ml 25 20x108/mi
T 96, 20x108/ml 235 30x108/ml BIF 4 4,
30%x108/ml 2385 40%x108/ml LT 4 41, 40x105/ml
b 50x108/ml LIF 9T,

3 BEFRRICEFEEZRD IS 94
THD.

7ok, BTHEB IUETESROMER, koL

ATl -t
(a) BFH :

BEUE 3045% BB L Ue 5 SAK EME i BE
%, BIEERAS v —AD0. 1B KT TR,
ABLEEEPRERCITEERE TR [ L. Zhix X
IRBL 7DD, b —-<ORERELHCT, AMRA
EECR- T, BTHEEL:.

(b)) BFEHE

BT 1~20H, AFAFZ77ALCETFL, 73
— 7T ARNTTHRE L. BT 100Eh0EEET
Bafs <, BORTRLK.

2. EBMEORRZESLUZORILE

BTHELI Y, BHECTEALME D EEHNCERY
WHE v+ — VICEBER &%, R30G5 Re, o—i
COWTHETFR, BTFESRLYMELL. B, 2
BRI 5 BFRIZERACRE L, RC, BERELT
BEEw AT, BT 4C, 10x10° |, 4, 2051,
BEOWEBL, SBEUBRO LR, ThbbEERE

fo. ZhE, T Rr—R Fa — T ANTER LI

DY, EEEH] Sephadex G-100 DR L 7=, X
bz, BT 4ACORBER AN, 6REDDI20HE
BREL, ZORMBBELEROME L Lz,

3. EBAE

ipEsE o LDH-isozyme O#HlEwy, Ornstein
& Davis!® & X v X polyvacrylamide gel
disc BRKEER A 1z, polyacrylamide gel col-
umn - 1o E SmA OBEWE 30505 605 HE
LT, BREKE%L7. LDH-isozyme oDHfaid,

Table 5 LDH-isozyme %@k

2 A W oM O
.014M tris-HCI buffer at pH 8.3 7ml
.IM lactic acid sodium salt at pH 8.3 3ml
nitro-blue tetrazolium smg
diphosphopyridine nucleotide 3mg

phenazine methosulfate 1.4mg

HIFAEL VR Y B L7 polyacrylamide gel
column %, LE#EBEOWKCEL, 37°C OEE
BOWFT, 304000 1 HEREETR .

Goldberg & Cather® ofep: (Table 5 #Hw
fo. HIAEILODEDH LA gel column RBOBD
%, Lv dSABOZOREBEICEL, 37°C OE
BEE305 25 TREMOREE L.

%’é@§;}’l}f; LDH-isozyme D& EOERET, mi-
crodensitometer % A\VTEIE L 7. BHIKEIN
LoESEOE LRI, MBEEASEOESBRELE
hE- THEEL .

£ B K &
1. 4m¥sTsEREglo LDH-isozyme 04y (Table
6)

Table 6 EETEREMAICIST S LDH-isozyme
D4 EE

Salaas

LDH-isozyme 4E#L T E‘fﬁﬁ‘E! Hi
B I U

Wo® B % & |3l o o] s

2248 (Germ Cell Aplasia 10 ( 74 1 l 8

% {Spermatogenic Arrest 8 " ol 0 8

#14 \Hypospermatogenesis 5 & 0| O 5

7 =t } 23 , 7 ’ 1 , 31

it ) 26 J 7 ' 1 } 34

FES RIS G 3 BT, Wb 3 B EOSFD
7o, EAEBREI BT, germ cell aplasia #iRT
FEGISEIE, 3 FEOARDIC S DIR1061(55.62),
ASETH (38.9%), S5HEL1G (5.5%) ThH-
7= spermétogenic arrest - 8 ¥ L U° hyposper—
matogenesis 5 I CiE, WTFhd 3FELIEDLN
Tohso fo. FEE RIS 3 lh B o R T AERE S
3BICHE, 3 DEER L0020 (74.2%) . 4
SETH (22.6%) , 5HE 1M (B.2%) THh-ic.

2. ZRETEEEMO LDH-isozyme D 4@ (Table
D

T 5x108/ml AT OEF06F, 3 5EL R
FTEOI5 6 (25%) » 4 7B 8B (40%) , 54E
78 (35%) KRB HIT. 5x108/ml 25 10x108/
ml LUFOEbIo4bls, 35 40 (16.7%), 4 5HE
1260(50%), 54rE 86l (33.3%). 10x105/ml 26>
20x108/ml LIF o246k, 3 ZEEFTHORES,
A SR IO SR E b 1261 (50%). 20x10%/
ml 236 30x108/ml LIFD14Fk, 34@E 141 (7.1
%) >, AZE6H (42.9%) , 5587 (50%) .

30x108/ml 2355 40x108/ml LUTF 11414, 3 Z5E
160 (9.1%) , A&mE8H (72.7%) ., S54HE2H6]



FERE + BT - i LDH 295

Table 7 ZI¥ETEMEFR X CIERHE THRESC
1% LDH-isozyme D4EH

LDH-isozyme 453 X

O TTISOVIO TR 5 v 4 0 5 A oy

TR ( /ml)\ FEGIFREGI FERIR °
<[5X 108 s 8 7 20
5X 108~10x 108 4 12 8 24
10X 108~20 % 108 0 12 12 24
%-Z_Ei%i 20X 10°~30x 10°| 1 6 7 1 14
30 % 108~40 X 108 1 8 2 11
40 X 108~50 x 108 2 6 5 13
N &t 13 52 41 | 106

o ek j

%%}% 50 % 108< 0 | 22 9 l 31
B f 13 ] 74 [ 50 ‘ 137

(18.2%) . 40x10%/ml »+5 50x10%/ml LIF D13
Firh, 34E 260 (15.4%), 458661 (46.2%),
554E S (38.5%) wEdLAT:.
Pk, FF0 50x108/ml LAT omEF06HH, 3
R S O136I1(12.3%), 4 75EbR2HI49.1%),
5 74l (38.7%) Wild b,
3. IEEBTEARERS O LDH-isozyme D43
(Table 7)
3MANE, Wb 4 FED EERRY, 4 5E 22 4
(71%) , 5089 B (29%) wRdbhrz.
4. BTEBE L LDH-isozyme 04 (Table 8)

Table 8 FEFEF L LDH-isozyme SEE

B, 5E3H. 50%23560% AT 0218, 3 4 HE
20, 45E0F, 55E9B. 60%5HT0%UTD
13, 345E 14, A5E8I0 5 5EERTHO
e B 6HTH o Tz, T0%536H80% LT D166,
3HERRT SO, 445G, 54ES Al
80% 15 100% & -CD29FIF, 3 5@ 2 #1, 4 420
B, 5487 FCRDLRC.
5. LDH-isozyme O £4HEIC &) 5 EEHSR
(Table 9~12)
microdensitometer % #H LT, 63#l, LDH-
isozyme OESEOBEXYREL . ZD 5B, 34
Ba R Licb 0126, 4 5E27H, 55EAMTHS
(Table 9).

Table 9 FHEAEEFICKT % LDH-isozyme
D4 B D P T E R

\LPEI—ISOZYHIG 2 B 35 %{‘/}@ 5 4 =t
fFRET & '
AShE | 6 1 13
il ° | °
} <5 x108 " 0 1 1 2
5% 106~10X 1081 3 5 5 13
10X 105~20X 108 | O 4 5 9
Zﬁ%i 20X 108~30 X 108 1 0 3 4
BP0 109~40X 108 0 3 ) 4
40 X 108~50% 108 2 4 3
= 6 17 18 41
TEE 6
T IHI50% 10 0 4 5 9
B 20X 10
B 12 27 24 | 63

\Q{-isozyme 3 B P 5‘@‘ ]
ETEsE | PEPHUREDI aﬁ@ﬂﬁ} |
< 10% 2 | 12 9 | 23

102~ 20% 0 2 3 5
20%~ 30% 2 3 3 3
30% ~ 40% 1 5 . ;
40%~ 50% 2 4 3 9
80%~ 60% 2 | 10 9 | 21
60%~ 70% 1 6 6 13
7025~ 80% 0 11 5 16
80%~100%. 2 20 7 29

B 12 73 | 46 | 131

EBRI0Z LT OEM2361H, 30EERT O 2
#l, ADEL2F, 5459 PICEDLRI. 10400
0% TO 5 firk, 35EERDD OIS, 47
20, 54838, 20%0H30BLTO 844, 3
SE 20, ADE3F, 508 3P. 30%540%8
To TP, 34E16, ASESG, 50146,
40% 025 50% LAF O 9 fisp, 3 TE 261, 454

1) 34E%RL 7124 (Table 10)

126, ERETFRERE 6 4, ZRETEEER 641 OF
FHr 5x105/ml s> 10x108/ml LUFo5ES 3 41,
20x 108/ml 738 30x10%/ml LAF 161, 40x108/ml
e 50x108/ml PLF 261D ¢th5.

MRS TR 6 DB S EOFHREEL, F15H
50.2%, $824H36.4%, &3 45E13.4% % ALz,

ZHETREER 6 AlORFEOTHEER, BT S
x108/ml 755 10%108/ml LIFD 3 Fle s\ ¢, £
157#54.8%, B2 36.1%, B£358E9.1%. 20
%x108/ml 2385 30x108/ml LLF oD 1k, 251458
58.8%, % 24iE29.9%, #3/2W11.3%. 40x108/
ml 258 50x108ml LITF D 260%, #145832.0%,
#0544 A%, 53 0E23.6% R LIz, 2hb6
B BT 5D EOTERED, 8 15847.9%, &
25 E37.9%, 3 AE4.3% R L.

HEFORER IUCBTROMAIC LT, Th
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Table 10 LDH-isozyme 3 4rEEHNCIIT 5 B4 EOBE
LDH-isozyme &4 EDOEE (%)
BT A UmboEal #1408 CRE) 2o () EammE (FE)
e 0 6 136.79%~58.3% (50.2%) [26.2%~44.3% (36.4%) | 0 %~19.0% (13.4%)
| sxi05~10%108| 3 |46.09~59.7% (54.6%) |28.1%~10.3% (36.19%) | 0 %~14.0% ( 9.1%)
20 X 108~30 % 108 1 58.8% 29.9% 11.3%
I |40% 108~50% 108 2 |11,6%~52.5% (32.0%) 136.6%~52.3% (44.4%) 110.9%~36.0% (23.6%)
G2 =) I (47.92) (37.9%) (14.3%)
I + 0 o F 35 12 (49.0%) G7.1%) (13.8%)
TR TER TSR TER
L1200 FFEORE OIS, 551 5149.0%, 5 ml LIF 54, 10x10%/ml 48 20x10%/ml LI 4

2E37.1%, # 3 HE13.8% %R L.

2) 4 5EER L2746 (Table 11)

2700, MERTRERES 6 4, SRR OB
TR 5x105/ml BT 141, 5x108/ml i 10x108/

i, 20x105/ml A 30x105/ml LIF 8 41, 40x108
/ml 7% 50x108/ml LUF 4 61D, EFETRERT
EF4GITHS. ~

S FEERES 6 SloA o EOFHRERT, £ 100

Table 11 LDH-isozyme 4 GEERCISTT &S EOERE

LDH-isozyme &4 EOEE (%)
T mD [EAK -
w15 CP) | #28m (R | Ho5T CRY) | 8 esE (B
I o 6 19.1%~43.6% 26.0%~36.2% 24.7%~28.6% 1.5%~20.9%
(30.1%) (30.8%) (26.6%) (13.0%)
~5X 108 1 20.4% 46.1% 25.1% 8.4%
. 7.6%~44.49 14,8%~42.8% 20.49%~49.2% 5.6%~19.5%
5% 108~10X 108 5 (2/0_5%) % (31.5%) (é,o%) Q4.9%)
o .99 ~28.8% 11.8%~42.1% 24.2%~54.9% 12.49%~30.9%
10X 10P~20% 108 | 4 0 (f)j%) % (2/8.3%) % . (1,4%) % (1/9.6%)
I
6, 5.3%~32.4% 29.2%~43.1% 21.59%~34.7% 7.8%~20.8%
20X 108~30% 108 | 3 vl (2/3_5%) % (34.8%) (27.5%) Q4.2%)
- 5.19%~34.1% 6.6%~41.2% 28.8%~39.3% 8.2%~21.3%
40% 105~50% 108 | 4 | ! éé.g%) % (27.39%) % (33.2%) | (é.é%)
(3% By | 17 (20.6%) (31.0%) (33.6%) (14.8%)
s 22.8%~64.6% 12.5%~39.3% 11,5%~34.4% 2.9%~15.6%
I S0x10%~ B R (%6.2%) (24.7%) (7.6%)
(I+1D © SF 21 (24.4%) (30.1%) (32.0%) (13.5%)
(I+T+IDFE 27 (25.6%) (30.3%) (30.8%) (13.4%)
I B TER I:ZRTEN I: EERETEE

30.1%, £ 2 7E30.8%,

B 3 5E26.6%, HH4 45

13.0% &R,

ERTEEATROASEOTSBET, BT 5
x108/ml LUF o 160ciy, 8 15820.4%, #2454
B46.1%, 3 9E25.1%, #45588.4%, 5x108/
ml 238 10x108/ml LAFo 56, 81 4820.5
%, B 25M31.5%, o5 30H33.0%, #45HE14.9
% . 10x108/ml 225 20x108/ml LIFo 4 #lciZ,

#®145810.7%, %2 59828.3%, £ 35E4A.4%,
4 54E19.6%. 20x10%/ml Znd 30x108/ml LIF
D 3FTIE, £ 15823.5%, F25HE34.8%, £3
DE27.5%, 54 5H14.2%. 40x105/ml A5 50x
108/ml LUF D 4 fICid, £ 157Ei26.8%, 5208
27.3%, $#35rH33.2%, $45EI2.6% %R,
BTEROSVE bbb T b ITHOEFE O
BE, £ 145E20.6%, % 25EH31.0%, $£35H
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33.6%, 554 5E14.8% R L.
ERETFEYTRT 4 BOE5EOTEEERT, #1
SHEA1.5%, 8 25F26.2%, BINHEAU.TY, #A
SHET7.6% %R L.
BTE LV b bTR&IEOEREL, &
15E24.4%, 82 51830.1%, %3 5#32.0%, %
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453 E13.5% %R L, BTORERIUCBTEDS D
Kashdobd, Zhb 4 FEEZRLA2THIOELED
BT, 1 0825.6%, & 24830.3%, #3
SrE30.8%, 4 0E18.4% %R LIz,

3) 5HEEALI246] (Table 12)

2400, MERETRERES 1Bl ZRTEEA18E (F

Table 12 LDH-isozyme 5 4EECIIT 585 EDOEE

LDH-isozyme &4 EOEE (%)
B T & UmD |EFE
i % | HECTE)|H 2 SFECE|E 5 HECE)|E « SECFLH 5 FECRS)
I 0 \ 1 ] 44.9% 33.3% ’ 19.6% 1.4% 0.7%
~ 5% 108 1 14.4% 10.2% J 30.5% 26.2% 18.7%
S5 0P 10 107 s | 1.9%~37.3913.3%~33, 5/\20 594 ~52.49) 6.59%~22.7%)| 2.29~10.3%
(15.3%) (20.2%) (38.7%) (18.8%> | (7.1%)
. . 17.0%~28.7%|13.8%~28.29125.09% ~?36 . 69|17 .0%~26.7%) 6.395~11.3%
10X 107X 20X 10 S (20.7%) (19.49%) (28.9%) % Ch195 7 (/9.0%) %
. 12.79%~20.3%|14.9%~21,6%129. 3% ~034 . 3%|21 .9% ~26.6% 9.0%~16.5%
T oxiomaoxior| 3 |12 6;4%>/ﬂ G P ™ ™
30><106~4o><105i 1 18.0% 33.6% 27.3% 14.5% 6.6%
. 3.1%~26.0%118.59%~34.49%27 . 3% ~31.9%|15.6%~22.2%| 5.1%~11.9
sxioisox 10t 3| ST % (25.99) /\ AT S R S e
R )| 18| Gss%) | % | Gzs®d | @am | (9.2%
| 1. 4/~17 8%116. .3%|31.1% .8%121.0% ~25.8%| 7.8% ~15.4%
M (50X 108~ 5 ‘ (9.3%) (20.3%) | Ge.1%) (22.6%) /y‘ (11.3%) %
(n+m o F 5 23 ] (15.2%) (20.6%) (83.4%) (21.2%) l C9.7%)
(1 +I+MOFHE 24 ‘ (16.49) (21.1%) (32.8%) (20.4%) L € 9.3%)

I EETFER O Z2ETER I: ERBFER

TH 5x10/ml EUF 164,

5x108/ml 758 10108

%, B4 23,69, 5 5 7 E12.5%. 30x10%/ml 2»
5 40x108/ml LA 1 61cid, #1

E18.0%, #

/ml BUF 541, 10x105/ml 75 20x108/ml AT 5
B, 20%x108/ml 2> 30x10°/ml B F 340, 30x10°
/ml 26 40 108/ml BUF 161, 40%105/ml s 50
x10%/ml DI 381D, EEETFEERTLO5HTH
5.

SR TRREAICIY, 51 4144.9%, 2 45E33.3
%, E35ME19.6%, F4081.4%, £508E0.TS
LTz,

ZRETAEEGO A FEOPEHREL, BT Sx10°
/ml PUTD1PICIRE 1 FE 14.4%, #2458 10.2
%, $#345830.5%, £ 45826.2%, #5087
9. 5x10%/ml Hi> 10x108/ml LIF D 5 G-I, &
1 5 E15.39%, 2 5E20.0%, %3 5H38.7%, %
4 518.8%, #5545 7.1%. 10x10%/ml 25 20
x108/ml PAT D 540Ci%k, £ 14820.7%, $24
Bi19.4%, 53 7H28.9%, H458E22.1%, #£55
H9.0%. 20x105/ml i 30x108/ml BLF o 3 fi¢
13, B 145E5.3%, $20E17.4%,. H34HE31.2

25-I33.6%, 83 5HE27.3%, 4 5WE14.5%, &
5 5 E6.6% . 40x108/ml 258 50x108/ml LI R 3
BTV, 51 5H14.9%, 55 25E25.9%, 8358
32.1%, B4 SE19.4%, H55ET.8% R,
BFROSPTrbbT, ZHTEEASHOES
BTSN, 51 5H16.8%, %2 5820.6
%, BINE32.5%, #B45E0.8%, H558H9.2
Y%THo T,

EERTERFT 5 GloL0EOREEET, &1
S 9.3%, 825 20.3%, H35E36.4%, £4
SHE22.6%, &5 5E1.3% %R L.

BFORER IUBTROSICH LT, 2h
DUF|DEFEOWRE OTINT, B 15H16.4%, &
2582119, 3 5E32.8%, 4 45E20.4%, &
55 E9.3% B Lz,
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BEGSIUER

WiEEc BT LDH o3if£: co HE
I, O¥OCTETHS,

Wiist (1957)% 12, MIETREE, THTES
L CEFERBRCoWT, BEFRETREL T,
K IDH o ffE+s c &% gL .
MacLeod & Wréblewski (1958)%, v + 0¥
Yo LDH S WE L, = ofEn, v b ol
ILDH B LD & EMEL T3 E3E Lic. Allen
B 196DV, = v ADEEIHIcs)5 LDH-
DPN #=BBRIC DWW T, ﬁﬁmb“mm%ﬁ%
T, COBEBEROFEEZ, BERBKNs
iU%%ﬁmibm%§m5L&%m®n
Elliott (1965)® 1k, -~ A0OBIE{LcRT S
A s JiE4, BERINS L OCRER O
Brh#ELi. OB, BT IBR
%, LDH EEETHEEL, colRTr, &8
Ehwrld s Ao S AT L EEL
.

5 8 o LDH-isozyme <o\ Tk, Zink-
ham & (1963)*” &, e b, 4%, v¥¥E
roi~v xp@ie, BRYMNECR TS A
b B L LDH-isozyme (band X F 71X

LDHx) %3 T, co band X off#He, B

HERIEoRE & e s WL EEL TV, &
7o, i (A964)% vk, o~ b o B AT
deo band X #FBH T35, Ressler &
(1965)118:2001 . S, POB BLE 7 1 L
ATATFeF OB X Lce P Elich, <o
band X %@z, EH (196D, vt
BawgiEns band X OFEREIRL T
.
$&F o LDH-isozyme jc 2T, Goldberg
Q9637 1k, HERC I VY BEINRLETC,
5 & o LDH-isozyme % 3 72y, Blanco &
(1963)? 1k, BhosLkbTBETHELD,
band X OFFET % c & & HESBARLE 2 Nz
Lokl #EEHELCWS, Withycombe 5
(1960 b, BWHEWC X VBREINEET
6 f@o» LDH-isozyme # ¥, I bk, oD
band X2¥ = b@fﬂl@ %ﬁ%‘éﬁcvc RO BIS
LDH-isozyme X v %, 2-oxobutyrate i L
R A T 5 = LA RWd 7. Goldberg (1965)9

FEigE LDH

I, Er B XY YOBETESENRS band X
1t, fit> LDH-isozyme 4 7HF X% polype-
ptide & #7z% polypeptide % &¥s &3 L T
W%, Szeinberg & (1966)%% W, EEETHE
DENOR Fjrﬁm%;aﬁﬁ®z% fiE DIE
Flic band X 3oz &b, o band X
i, BT oBEL LTtEz bW BHEE
LT\ %, Eliasson (1967)% 1, v FEFO
LDH Mt X "2 o isozyme D & —~ V&
FBLTC, cORE—vik, A—Efcisncig
F—BOBHYF T 2D, COKE

b, IDH Es X o cx—vik, H¥
BRI & IE 0 RT WS, Ressler
L o967 1k, HEELZRBELCe VBT
o LDH-isozyme ##% L, band X (& LDH,
B L LDH; BRI 2 22RWD k.

BRI oWk, Al Q96D 1k, vt o
By *o¥E Hut, BERERKEDE F4
W, TIF75y 710BE HWTHREL, B
5 GBI aasihvs & BE L, Clausen !‘9
(1965)% x, EFERETIIc band X 25
RTINS,

Bk, #h, BTFRITERLCWTO
LDH-isozyme O&ETH 543, I i~
&L, BUERIEEEERCOWT, TOoR
Adb 5 W ERFT R ¥ & LDH-isozyme 738
D & DBIRIC DN THRREL REZRDBR
AR

FEoEETEES o LDH-isozyme (Table
6) kW, BESKRNEEAIFALINE
IR L le % Ol O RS TREE G236 & o i,
FED AL —VIERTEAEREOERED bRk
W, ok, BEBREBEMCE VT,
T OB, BESKPBL L D EMLOEIKRH
KON WHOHTho T, EHEB L UTEIZEALEH
ko LDH-isozyme MEEL W T & bE L
T, TOMOoEBETEREAOKRECD, Ehsk
Yo EiZEA 3o LDH-isozyme OFEEX &b
HTImnEELLRE, dbHA, —HO
germ cell aplasia o §E#] BV, LDH-
isozyme oM@ 4458, 55EE RLER
2b, 5 BE O BILEIVEZELBED
LDH-isozyme o0& Eh % & MR TH 5 28,
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EhDdTPRN,

ST EEREE] 106600 LDH-isozyme o g
(Table ) @B ~T, ¥ETFH 10x10%/ml LT
OEEOZRBTIES Q46D EiETH 10X
108/ml 55 50x108/ml LN o HENEED
FRTEES 626 Lo Ee, mE0
¥ oy LDH-isozyme 783 B D ARDHILS
FEFE, B9 B1(20.5%), #351% 4 #1(6.5
% THh, ETEowdrksL -, LDH-
isozyme & 3B RTEIGNFML WS,
FThbb, BFROVRAEMZE, 458,
5 5 EE R T EAS 0.

EEBTHRORIEIFS, 3504 oLDH-
isozyme % ED fFERE, 1HIS 2= 72,

Liedieo T, BEETRIEOFERERESE LT B
ERELERATRTEORE T, 35EOS
o LDH-isozyme #3d b, 4 0BEBIES
Lo LDH-isozyme %» 3o % Bk, HBiE
kA BTESEMD TS RE5 L BibR
3,

Mann (1950 1, FHEYOBEPICH
7545 fructose REHEBROBT O SR L
EFc&EEo L3E L, Dohrmann 2 (1966)%
%, fructose % IEWBEESH T 5K x O
LEBar, ok LDH &t BTH,
FETERR 3 X ORETIHRE & oI BRIk 2358
DORAEr- R ERELTWS, BEOHER
IEEES 1310 B TERE : Z oo LDH-
isozyme O4-H & ORIR AT L & (Table
&) LEWwTd, MEOHK HEERERAD L
o Tz,

B G163 @ LDH-isozyme @473
OUEE AR L =R (Table 10~12) o
Tk, BETEES TR, B0ECREQCES
v, SEIERBE M b BT, BIE—E
LTk D, THTEEMAS X CEEETRES
Tk, 3MERRTEFAORE 3 SER IO 50
Ex R TEFAOE 5 AEOBRER & SICETH
OHEC HBALTEL k> Tk, ZOT&
W, LA EMERENCES b LTS,
HHEEED bDTH D, 2o, EERECS
AR ORTCIE T CH¥nT 5 c LS
hs,

Uil C, ZHTIELCEWLT, 5oEY4
D BT, D5 AEORE LSS
HMEC BT HBTHRABBRODRELNRT S b
DEEZLND,

& B

1. BEHETRERELITIF ORI oW T, disc
ELRRBEEL HWv ¢, LDH-isozyme ##E L,
X bie, microdensitometer % T, 63H D
52 LDH-isozyme O4FEO EE HEL
7z, ‘

2. ERETIEREGISABIR, 26060 OB
FEM 3 ¢, oL MERER ks wvwT, germ cell
aplasia %3 & D10#l, spermatogenic ar-
rest & ##l, hypospermatogenesis 5%l O
i LDH-isozyme ¥%, 35 EDAH Th- .

3. ZETFEEM 106 Flicsnwt, BFED
ik & bic, ToEEo LDH-isozyme O 4
B, L.

4., ETEER & ERE LDH-isozyme @ 7E
B EoBoMEERREL, BDbhindo k.

5.LDH-isozyme O &4 ORI 30
T, ERTEEMR, BIERG ORI 2
bb¥, BE—EQCESERL, ZETESX
CERBTREMATR, 3SELRTEANOE
3AER L5 AEERIEFAORE 5 SEOE
B2, BTRO 2FEC HFALTEL &> Tw
rz.

MRz sedich, BB CREE IRHY
Bpdo - 7o B Wk & R BIEIRC LA bR
BOEETRL, ¥R iellvicHEBAMT
BLRFOBEERLET.

R OERL, FISEHATITESBR2C BT
FEELE.
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