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ENZYMOLOGICAL STUDIES IN TUMOR OF THE BLADDER
PART 1. CHANGES OF SERUM LACTIC DEHYDROGENASE AND
ITS ISOENZYMES ON SUGAR LOADING IN THE PATIENTS WITH

TUMOR OF THE BLADDER

Koichi Morr
From the Department of Urology, Hiroshima University Medical School
(Chairman : Prof. H. Nihira, M. D.)

There have been many papers regarding the changes of various enzyme levels in malignant dis~
eases since Gutman’s work in 1938 on acid phosphatase in carcinoma of the prostate. No enzymo-
logical diagnostic method specific for malignant diseases is, however, established yet.

Since the first report of Hill and Levi on high serum lactic dehydrogenase of the cancer-bearing
individuals, this enzyme has been studied by many researchers. As to urogenital malignancies, en-
zymological studies were mainly focused on acid phosphatase and lactic dehydrogenase in carcinoma
of the prostate, and few studies have been made on tumor of the bladder. Moreover, previous stud-
ies were not dynamic and did not follow the changes with course of time. Here the author tried a
dynamic study on LDH and LDH iscenzymes as well as cholinesterase and transaminase by means
of observation of changes after loading sugar.

In this part, a report was made on serum lactic dehydrogenase (SLDH) and its isoenzymes.

Thirty-eight patients with bladder tumor, either pre-treatment or post-treatment state and 13
controls were chosen for this study. Individuals showing fasting blood sugar higher than 120 mg/
dl were excluded.

The subjects were placed on the diet of 2,400 calories per day. Sugar loading was given by drip
infusion of 500 ml of 10%, glucose in D/W for two hours, from 7.00 p. m. to 9.00 p. m. of each of two
successive experimental days. Blood sample was obtained and submitted for measurement of SLDH
and its V-fraction in the morning of each experimental day and the third day. Measurement of S-
LDH was carried out by using Iatron’s kit on Caubard’s method and that of V-fraction by thin lay-
er gel electrophoresis on Wieme’s method.

The results were as follows.

1) Only few cases showed glucosuria after infusion of the sugar fluid. No glucosuria was noted
one hour after completion of infusion when blood sugar was that of pre-infusion level.

2) Patients with bladder tumor in pre-treatment state showed SLDH and SLDH-V fraction
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significantly higher than the controls in average (p<{0.05). Percentage of cases showing abnormally

high value did not exceed 23.7% for SLDH and 379% for SLDH-V fraction. Cases of high stage
or high malignancy showed higher SLDH and SLDH-V fraction level than those of low stage or low

malignancy.

3) Sugar loading produced significant drop of SLDH and SLDH-V fraction level in the pre-
treatment patients group (SLDH:Py 4<0.01, SLDH-V: Py_4<0.02), whereas no obvious change was

observed in the controls.

Percentage of the patients who showed drop of the enzyme level greater than 209, remained

34.29%, for SLDH and 40.7%, for SLDH-V. The depression of the enzymes was significantly great in

high satge or high malignancy group but not significantly great in the low stage or low malig-

nancy group.

4) The patients of the post-treatment group did not show the changes of SLDH and SLDH-

V after sugar loading as observed in the pre-treatment group.

As conclusion, the patiens with pre-treatment bladder tumor showed SLDH and SLDH-V frac-

tion higher than the controls. In some of them, SLDH and SLDH-V fraction were significantly

lowered by sugar loading. Post-treatment group free of tumor recurrence showed the same pattern

of the enzymes with the controls even after the sugar loading test.

Therefore, this kind of study

would be of help for clinical follow-up after treatment of bladder tumor.
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BEERC R 5 BERFHHE OELEL Gutman?
DAGSBERI TEABCIT AEME T s Ry s 2 —
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Bh A BN 7L 2 H R U AofFoEil Mustea® O#&7n
EWH B OHRTIREEC A0, O« OEMEES
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LCla®iE, BRI LE x & R Rtk B I
TEEEEY L ONEFEB O (BF 8, &«
F 580 BREERECE . T OFBEERIZFhE
168.1 (R=48~79) &%, 60.6 (R=48~73) Bk X
U'52.3 (R =23~69) mTH5H. Ficbl LOEMLE
CEBRBE O BT B~AHEEC L b, ZEiERF MEE
120 mgfdl LATF D astg & Ui,

2. FBAFITE L BEERRR

Praet R EEILTRTARD S 2 ERE I B LT
B2 H D4885EITdo7c o C 1 H 2400 Cal, [RIRRICIEEYL
EREd 1 H 40g THIB L., I Fig. 1 ©R$
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Fig. 1. 7 Fo§E 50g AT5HE

BHY, AR OFHR TH N 9B E TO2RHICh»
TI0% 7 Py 500ml (7 ¥ ogEs0g) % milEisit
Lz, 82 ARG MBROEAT &3 2 7, EBRBK
Hodilss X ORI oo b 2 HOFRI T8, &8
3 B OFE TR A BIR L TEROKT & L.

3. BIEHE

M2 RBREE D CIMEY i, o OfiFxEgs
L€ SLDH 3 Caubard 1 [CHE U T & QV-50 45
YeEE Tz AR FITE L Wroblewski Units/ml iR
L.

LDH isoenzyme |} Wiemel®) O FEEICHED (HEE
FERY AN BIKIKENETE I ooz, Tiobhb BRI
Nobel special agar (Difco) L\, Thr L X
—~NIEER (pH: 8.4, p=0.025) L1 BHRE L THE
RL, chic PVP (FDEMEE, K=90) %1%/
BLAEinz, BEBCIFFEER T =01 b
DE Tz, Yakulis 519 o FECHETC 12 mm ©
HrfEn, B 10 4l ZIEFECEAL, 4°C €20V/
cm 405 KEI L fo. IKBVBRFER S ARA Table 1T D

Table 1. #'E, GRESHEOMHEK

]

sodium lactate (1.0 M) f 1.5 ml
B-DPN 4.5mg
phenazine methosulfate 2 mg/ml 1.5ml
N TB 5mg/ml 1.5 ml
NaCN (0.1 M) 2.5 ml
phosphate buffer pH 6.0 (0.1 M) 2.5 ml
H,O 6.5 ml

CEE MRoEE, GRESHENCAR 37°C, 1HE
FEUBIIERPIC s e, Gea sl K%L, 2 2/ — 1,
&, KEEEAWK (5:5:1) CIOZHEIRL, BEEE,
Uw 5 SAKEDS 2 811 7. LDH isozyme zymo-
gram |} Beckmann R-110 2 Ay 530mu o filter
THIEE ¥ = e 7o,

4. BEWEOCERKE R I UBMNEE O

DRl y HEFOFERBGELEIET, REN
Filid s 2 oo BB EE OFHATR, BEELD
BUVIIREIR BRI AR OREER AR, FEX
BB EC L » UREDEREY Jewett!® D5k
T, EICEBMROMBBRENEEE Y Broders!? 0J;
B X - THE L. ERE CIBENYIEE TOER
ffaEE stage O~B % low stage, Tl OEE
HOEBEB LRI OF T stage C~D % high
stage & 2 BRI, HEMREECGIL grade I~I1 % low
grad, grade IIT~1IV % high grade © 2 FEZ5501T,
BRI 2 FREE & OBIHE, IO D CICRE
EZRTEI &% HERET L. SHOEFABIL low
stage 14f5], high stage 240, F 7= low grade 13f),
high grade 2561 CH 0, & DFHERMILE ML 165.7
(R =48~T75) 1%,69.6 (R=54~79) B, 66.2 (R=
48~T7) %%, 69.1 (R=54~79) BHTH- 1z,

I R B M &

1. EEMUEAE O AR X 5 Mk X OREORE
oW T

BAENAE L TR b 70 ) Mk, R OHER 241
HIcHOFHER & LT, EhREE CIeERs s
120 mgjdl LATF o 9 1] & Z2fERE kgL 121 mg/dl LA |
D2 FEstL Fig. | OEAR% R sy DD Table
2a, b WRT 4R TN, REPRELR. T
H10% 7 F B 500 ml % 2 BeH CRulisE -+ 23%
EHE X B ks L OREOZEENL Table 22, b i@
FUic, Z2ERFMEESS 120 mgfdl LIT o 9 Fi-Civx #E
WA o fgEfEL 132 mg/dl 2% 220 mg/dl 45
L, 4 PICIRE ORERERDTIC. 7 REBME &M
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Table 2a. Z2fEREfEE 120mg/dl LATF OREFIC 3155 10980 500 ml, 2 B &kt %
M X OREDOEE)

o | Fo| PR | o | BSEIRE | BERTE | H1085 | #2685
No. | s L 1049 | 05 | B 605 | E10m: 10/
1 20 EE g%%ég% mg/dl 100 132 144 170 110 106 110
2 5o | ® %1%% mg/dl 86 220 190 174 70 90 92
3 60 5 g%ﬁ%g% mg/dl 118 150 164 140 100 125 115
4 7 3 L}%ﬁg mg/dl 116 146 152 162 128 120 128
5 93 5 %ﬁ% mg/dl 108 168 15_3‘9 176 108 14 124
6 56 & g%ﬁggg mg/dl 90 170 158 166 114 102 98
7o | w | GHE med | a0s | ase | ame ) az e

i dl 88 190 216 180 98 94 101
8 | 76 | =B %ﬁ% me} o o - = = Z .
IR & S A e e e -
Table 2b. ZefgRsmbE 121 mg/dl Ll EOREFIC KT 10%5E% 500 ml, 2 R SifERC L %
IS X OURE 0L E)
g | F |, | - IR | e | BSBARE | BORTE | 01085 | #2ERS
No- |y i fﬁﬁ\ MR o | 05 | mik | 05 | mowmE | gonk
\ di 65 390 1 480 490 400 192 170
0 | e | % | fEL el e it # i J I +
W dl 0 320 390 380 360 188 160
nle | B IR i R R W | W it +

B & ORICIXEFIBERIIZ B T, B o
HESME (MIEEEE) OEART LD 0LBbhi. &
T | BB D10 O fEL 70~128 mg/dl 1557
L, BLAEEARTOECD & THTRELRD
Tshso fo. 851 H O AR 10RE B OB E 78
B X0 2 O H Off AR 108 B OF 4 BI557 78
DOIMEEHEL 90~128 mg/dl oL, ARETOREER
ERERL, RELRDIhoTo. —7, ZejERsmpE
2% 121 mg/dl LI ECH-Te 2 Ficik Table 2b @R
T & AR o mEETL 320 mg/dl A% 490 mg/dl
EHML, »pOoREORBERwI. ¥ Sl THE
1 RefH > 10MF D IMEME 3 T h £ 400 mg/dl, 360 mg/
dl L EmmmEEr R L RIEL BETh - . BEIFET
ThReDfEDL 192 mg/dl, 188 mg/dl CR¥IEDL BHETH
- 1o,
BEOF#ELYEEDTLLEUTOIELTHS.
WERAR 0 JRIEA e { 22 g fEAS 120 mg/dl LUF
DFEF-CIIERR LR Ol LR 30, DEB

LR DR RS I B R T | B CXEERE
CEECERL, RETIERET, RERTHRIN
OB 7R WTH AR T, Cofbikdy 2 A/
Cirleo T 2 B T L T & My L U RECEE 55
BDigho iz, ik UZSiERE LS 121 mg/dl B =
OREBERRUL 2 flClafimisd, BEgTH
1B, 108 bhic CRMBENEREL, FcE
BEORERER L., Lidis TERBRRVCLE
W THLEERIENESEACH S 2 EREECA
H, 120 mg/dl 2 TEFE BR & L 22 g ifs 120 mg/dl
DT OfEGIcAER A 3 = 7o 1.

2. BMUEREE ORI o SLDH ot

BEBCE B e R SLDH |3 200~648 Wroble-
wski Units (LAF WU ZBgEE-$%) 446 L, £0
EHEE 3629 W U Tha7o. —FF WBEEtix
180~469 W U /37 L, EBfEE 3342 WU ©
HYEEHF T HNBEC HLERC B EY RL
(p<C0.05).
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RECRBEER RLCE A2 TOBRHNTH 525,
EE OWMERC BT 2 IEFE ERIAEFOTSE +
2S8.D. THB 450W U L1, 451 WU xR
FEMEE L. BHELTL A NS TL38
FIFF 9 Bl (23.79%) ThHolDixtL, SNBEETILIS
it 1l (7.6%) CEEDGERAC BEMEY ~Th o
e T,

a) BEbGE OBEE & OB

low stage % 250~455 W U &40 fi L, D
{5z 316.9 W U, high stage “Gi% 200~648 W U i=
AL, ZOWSfEL 389.7 W U & low stage B¢
{1 high stage HTIRARCEG ER2RLL ]
0.05).

F72 451 WU D EOREFEZRLESARIT low
stage TiX14fidR 1 B (7.19%), —5 high stage ©
24 8 B (33.6%) & RO B L4 o T
SLDH o#gind 2iEF % Hb i,

b) BEMUE OBREIENE & OB F%

low grade % 250~435 WU iz4#ilL, +oF
H{Eit. 333.6 W U, high grade ¥ 200~648 W U
ML, F oS 3786.1 W U & high grade
DIE S DED I DEITIBE Tlhehvo To. BEE
FIR LI IEFIENT low grade X 1360 2 F) (15.4
%), high grade "TII25FF 7H) (28%) THbH, &
BFHIBE 0ECd &3 SLDH ~oBgird i
Aotz

3. Mg RS OWBEEio SLDH-V ST

U, LIRVWEBECGAL, 35 2.8 WU, —J5, HR
HOTIE O~41 WU RSAL, FHO9WU ©
By, ENENMIEBRECT L UEEIEE SLDH-
V SEfER =L (P<0.05).

2 ORIEEC $50F % SLDH-V 45 OIEF{E R
EHBREOFEEF2 S. D. TH 5336 WU & L7
BEEL R UCEARHREETIE 2 4] (18.2
%), ERCERETIRIBIFI00 (37%) &EhtEREC
REEYFTH ONSho i,

a) JEbtRE OREE & B8R

low stage G 0~8.65 W U wir#il, BT
1.49 W U, high stage "% 0~16.84¢ W U =37 L,
i 371 W U L @EESHETIT o TR0 WE
ERLICH T DETEE Tl ish o 7o,

FICBREER R UIEMASLL low stage D108 3
Fl (30%) R L, high stage TWITHIAF 76 (41.2
%) EHEFTL TV BERATECELRT L ONREh-
oW, TOEIEB Lo Tz

b) PR ORI M E © LBk

low grade G 0~8.65 WU wo#iL, 5 1.05
W U %RELEmor% L, high grade i3 0~16.84
WU SHRL, F5 381 WU rEEEDSS O
PEEERRL L OEIIEE THo o (P<0.05).

Beeifs AU SEFIBLT low grade 239 - 1 4
(11.1%), high grade 2 18FF 9] (50%) EEEE
OEL 7B & & bic SLDH-V 23 o#ind 5 b O
ho 1.

R R R o SLDH-V 4 0~16.84 W

Table 3. YA 375 SLDH OZFF)

K EEEEE OB ARIC X% SLDH oF

(mean + S.E. WU ¢R3)

- guﬁ@Jﬁ B2 W B B E B B R & 4 B A &
CEEER) 24FF(E] 48R%[H]
RO 13 (R =180~469) (R =240~434) (R =200~446)
(44.9) 334.2%18.1 340.1%18.0 346.1+20.3
kX B OE 38 (R =200~648) (R =200~521) (R =180~518)
5 Bt f B (68.1) 362.92+16.8 347.5+13.7 334.0+13.6%
low stage 14 (R =250~455) (R =220~420) (R =180~420)
(65.7) 316.9%18.7 312.0%16.9 305.1+18.4
high stage 24 (R =200~648 (R =200~521) (R =190~518)
(69.6) 389.7423.2 368.3+18.4 350. 9418, 3¥*
low grade 13 (R =250~455) (R =245~455) (R =200~440)
(66.2) 333.6+19.9 331.1%+19.4 328.2+20.0
high grade 25 (R =200~648) (R =200~521) (R=180~518)
(69.1) 378.1%23.6 356.1+18.4 337.0418. 3%**
B Bt %R 13 (R =166~500) (R =175~480) (R =190~450)
B (60. 6) 299,928, 4 301.8+25.4 309.1:£23.3

¥ Py <0.01
o Poogg <0.02
#kk Poyg <0.005
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a. Staging L3 en%E

wu 8 high stage
400k O—a [ow Stage
350+
30@[
! ! !
0 24 48 (B3R
b. Grading l:kak8nE
wu a——a high grade
F gnh g
400 &——n  Low grade
350
300:
’[ i L i
0 24 48 (858
Fig. 2.

BhCouT  (Table 3, Fig. 2)
RGEEDEBE OB AT L 52BN, AHRE,
24REIES, 48REfItE > SLDH 23FRFH EEET
362.9 W U, 347.5 W U, 334.0 W U 5L, &
BT X D ETAA BN, 48 EH O ATTRTEC
LEBRENI - = (P<0.01). —F, WNBECIIL
RER 3342 W U, 340.1 W U, 346.1 W UL &5
RIECE LS REENIRE fedo 2
ERARCHR L Thb &, 8Rf% OES AN &
9 20% L\ HETF L 7GBTS R i 2388 1351
(34.2%) THoTleoL, SBFETL 136416
L, BRERCETTS b 08HALMEEL, £

C. ‘BETBIZLAPEETNE

wu O——0  SRIBER
400 o—0 OFLEH
X x %t B OB¥
350
23
)
300j' .______—o/

—A\

AR L 5 SLDH OFE)

DEIXFBTHo7c (P<0.05). XL HEEFINC
REBEL R ER OB T48HE 2090 HET
L7cd DX 99 561 (55.5%) TH-oio.

a) BEOBHEE & OBIR

low stage GiZFhFh 316.9WU, 312.0W U,
305.1 W U LEEATTICHE S ETIRAER T o
%L, highstage i1 389.7 W U, 368.3 W U,
3509 W U LETHEANX VLT, 4885HED
B AR ATEC I LA BE - 12 (Po1s<(0.02),

REFIBI TP TR OIEC L L 20 % B EETT U AoiE
Flvx low stage T14Brh 3 6] (21.4%) ThH-TeDZ
%L, high stage Tig248irb106] (41.7%) LHZED
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ERCAE> TEDEDET4 5L O %h T,

b) BB OBRFIIEMEE & OBk

low grade Tz Z % 333.6 WU, 331.1 WU,
328.1 W U #RL7cDics LT, high grade "t %
HFER 3781 W U, 356.1 W U, 3370 WU &z
ZTHLEMREORVGECE TERSEL {, BH D48
RHEBOEXEAFICELERRIEN - Tz (P<0.
05).

—%, FEFIBICIRNE ARTRTEC . L 488 E% o fEst
209% L) HIEF LICREGIRG L. tow stage CUL13H7 2 #)
(15.49), high grade Ti225%04 11 ] (44%) LB
HEOECLORET TS DHRE L Abhi.

5. FAFENUEEE OEARNC L 5 SLDH-V 4
B OEEEco\~T (Table 4, Fig. 3)

bR OB AT X A EENT ATHRIME, 240HE,
4888 » SLDH-V FENTh ZnFgE T 2.89 W
U, 226 WU, 148 W U L¥EERIC L > T SLDH
LEBTET ARG R, 18EME O ARETECH
LEBIE - 7o (Pee<0.02). —75, MBEFFTIX
FnFh 0.59 W U, 061 W U, 0.50 W U s &7
L RRETHEAN ALY, COEEIEET
ko 7z,

F 48R IR OB AMATE L b 205 L KT L
TEGIFBEMB R CX2781R 114 (40.7%) THoic
DR L, SREC3GF 2 81 (15.4%) SERE
FCETT5d 0% Abhic. ELAMITCE
T EMEAR R U ES Db TR 48R I 205 DL RS T
Licd X 10604 7 1 (70%) THh- 7.

a) Bt O REE - OBR

low stage OAERLFHFH 1.49 W U, 1.33 W U,
0.79 W U, high stage OZEENT 3.71 WU, 2.81 W
U, 1L.88W U &, LRI L TETEHAZR
&, high stage D48 OE T IR AMRICELES
“C“@O el (Po~4s<0-05).

FEBIRICrr 48R OEV ATTHIE X D 2050 HE
T LI JEFBUT low stage TIX108194 361 (30%),
high stage TIX176F 8 B (47.7%) ELAHETLIES
VAR T T2 4 Do T,

b) MR OB ENE & OBk

low grade OEEM T Th 105G W U, 0.74 W
U, 0.65W U, high grade »ZF&Hz 3.81 W U, 3.02
WU, 1.8 W U, &il# &b ETHEEN Abhic
7%, high grade D48RHIE D KT X AFBHMECHL
BETHo 10 (Pr~4a<0.05),

ATTRIEC H L 48B RIS D320 % DL HE T L TchE
FiFuzlow grade TR OFIFR 1 F (11.1%) Thoi-
DERF L, high grade “Ci21864 108 (55.5%) L&
HEOEVLOWTWET T2 ongs Abhic.

6. BEMEORBIRBREOBEZCRIT DEATMC
X% SLDH oZF#Ejic-o\ T (Table 3, Fig. 2)

MR, Ho il L ORBIFEHRE IS
o intetE 1 AP ERBL, BRMCEREOLDRL
WISFOARR, 248§, 488FfE o SLDH (3t
FLER 299.9 W U, 301.8 W U, 309.1 W U Ch -
fo. ARAMEINREOLTN I V&L, EMERERE
B EHE 3629 WU L BB Eho 7z (P

Table 4. EAFC 75 SLDH-V S OLEH

(mean + S.E. W U GR7T)

. o | Bl ﬁﬁﬁﬁﬁﬁjﬁﬁﬁﬁﬁﬁ&“ﬁﬁ%ﬁé‘%
CFHER) r 24FFH] 48R
& oM oREe 1 (R =0~4.8) (R =0~5.9) ’ (R =0~6.3)
(45.6) 0.5920.39 0.6140. 49 0.50=0.35
K HOE 27 (R=0~16.84) (R =0~12.32) (R=0~7.77)
Bz Bt = B (67.3) 2.89+40.47 2.26+0.43 1.48+0,28%
low stage 10 (R=0~8,65) (R =0~6.30) (R=0~3.78)
(64.3) 1.492%0,78 1.33+0.56 0.79%40.31
high stage 17 (R=0~16, 84) (R=0~12.32) (R=0~7,77)
(69.8) 3.7140.83 2.81+0.79 1.88:0, 69%*
low grade 9 (R =0~8,65) (R =0~6,30) (R=0~3.78)
(65.1) 1.05+0.49 0.7470.38 0.65%0.32
high grade 18 (R=0~16.84) (R =0~12.32) (R=0~7.77)
(68.9) 3.81+0. 84 3.02+0. 81 1.89:£0, 77%%*
B OBE 5E 10 (R=0~13.14) (R =0~12.05) (R=0~13.76)
IR R (62.3) 2.2240.86 2.0820.94 2.13%0.87

*  Pog <0.02
*% Py, <0.05
Faok Po~4g <0.05
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a. Staging 2 LA EHNE

wUu .
B—8 high stage
L o— (ow Stage
4 g C. B EHIBIZ £ BT O3
3k Wi o0 kLR EBE
——8 OERIKEF
2r 4 % X X BB B4
L D“_\D\D sk
1 1 | oL
0 24 48(p 1) -
7_
X ———x
! A A
0 24 48 (BxRa)
b. GradingzkaBEhnz
wu
a——a high grade
s—= low grade
4_....
3_
2_
A A\\A
l 1 1
0 24 48 (BsRS)
Fig. 3. AN L % SLDH-V 45@EOLE)
<0.02). EF-BRERMEL ALUICEMT 1360% 14
o W % =

(1.7%) DHZTHo1.

BARMC I AEEHL LClL B LAk 3, R
PSR b nIETEEIIRD S T, Lok
LERL, RBEHROEWVERLELR. 48iilEo
EXATTRME L D 20550 HET UT-RERNE 1 B1% b
hicho i,

1. MO ERTRRE O B ST b AT
X % SLDH-V @ DZEENc->\ T (Table 4, Fig. 3)

ZOEENE UCATRRT, 2458, 48RS
FRENFHEC 22 WU, 208 WU, 2.13WU ¢
B fo. ATTIHEINBED 059 W U L 2.22
WU rEEYRL BRI SR ETHo 1o
25, BEARC X AEENIHRBHERRICELAEARD
T, BEIENERCAL IHETHEALED SR
e fo. ECATTHMEC L L 48R O fiE2320% L)
FET LASEGNL 06 | 6] (10%) DA TH- i

B 508 & A5 A& L TI0% 7 F o #E¥ 500ml
YIRS LSS, BOBEREYEL ob oRn
Rt E s & LAV FEI NS, 50 8 O —B
RN, BEIRMCERS U I A— Bk o & ik
FIORERTERTS 222X mbhic 5ETH
L. =7, HE® TREEAKR 08gks Ofs 18
MITHELTL U 5 SAFIRSHTHRL XX
WETRTB, EEIT 50808 (10% 7 F o
500 ml) % 2 BEREHCHE L, ZEERGIEE LS 120mg/
dt LU FOSER & 121 mg/dl BA_EOFEFI 43 T Table
2a, b DX 5 ic FEEA B, it LR EEN
120 mg/dl LAF OB I\ TR & BEIm
BEE 220 mg/dl & B U 1cfl% 80 T—@t o R4 2E
LD 9fIh 4 Bich b, TOBERIRE THo
7o, U b ST T8 | BpHIORE G Tl 20l Mk
{EIXZEERF DV S L Ko TED, FEEL BB
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ofa. West 51913 958 D 7 F o iis—BRCEE T
&1 SOBERRPCHIND EBREL VB, —
75 Frankson?> (. X M SHERNER—ERFRPN © S
OEFEERIEOFL FRNBM 2R TilTw5
N (FEOHRI5~605), SEIOERICI T Table 2a,
b OEGELEEEEE AR S h B OB X
B ERSKESMENTBITLIC LRI NS,
LA EDRER S ZEIER MEE 120 mg/dl LITF DEEH
ICRE L CER AT, SLDH, SLDH-V SEfEDE
B o TR LS.

Warburg and Christian®? 2\EE4 -7 » M
BHCRO TRBEOIEL TWE I ExBLMACL T
Bk, BHBERE T OWTHS S OMERR, &<
Z. LDH o 2B D CTORED R = frdbit T
gg»/-\—_s,m,zz).

SLDH HIFETEMEEEBIC B1H5 MEmygiE L L
THEASR, LOLHEE, FRE SifE Eik
EE /& CSLDH M kAT 2 LG TET,
LDH x#ifapcis < 945 L, NADH, OfF#E FICH
Bl 7 P o B ORRA AT A EER L LT
HhTwa, —7F, BEEBHECKT 2REROZE
b, & SEEROFREMIT Warburg PR L LA
Nick 2 AT, RRICH UBENMEETS L 3hTE
o, FHLICERTEECREE LIcBE L TO
SLDH wBIL ¢ Hill & Levi® DIRELIES S O
ek I icbhhv T & 7o, F 7 LDH X% isoenzyme
CEET AR L B I b T AEER T, 19504
Meister2® 7~ OIFCEAL COHMBLSE, haED
TR T T ORRMN < 2 — v 4 3D 5 MEERC LA
IhTes. L LESEECEL T gL isoenzy-
mes DFF—BI X — VIZRDLNBICE S Tl

JREB RO T ERRFEEICES+ % Jasmin
B (1968)20, Murphy & (1966)%2% O#ifs, F/:fF
REST Riggins & (1963)200, Warren &5 (1962)20
DHENRDH D, HOAECETIES (19602, [
e (1965)2, (-3 (1967)3, G (1969)30 io
EOHENRD B, PBIRO XK BRI EA
Efgu,

SLDH D IE#EC D\ TiE 100~400 WU £33
LA LR, HEEFIO 334158 W U iZzhb
L ADBEC 3T D LD THS. SLDH OERIC
I AEENTARAL LTI LA EA BT, FK
53 (T4 EO A T B, MR X ABENT
BEAERNELTS, Lo o TEEIDER TR
MBRED SEGFED BT L =0EL 23, SLDH
DHBHFCEL COFRHRETER L TIVED LB

biLs.

SLDH 3 EWEEY FT58E T EATHI &N
%<, FDZEIE O TOHEAE Z i,
Hill & Levi® |3 EMEEES ©6% T EANRALR
o & Li=As, —75 Luhrs 520 409, Erickson 5%
589, Zimmerman » Weinstein®” 5094, . & DD
HFoh T/, gRAITINBRHCHELERCE:
SEEAR S, BEEY AR TE AT 20%T
P, BEtEoBNCKT %5 SLDH JEORKIE
FENZ LT EEIL LT,

EHRORBIC LY 7ro T SLDH @ ER325Z &8
M5, BRI o h L FRRO BEE CETHIT
IBEFPIC L SLDH o RRMERA D, FERT
BEEATRTEHSLE, -7, LLIDHEEENS
B LREEY RTEIAI33. 6% 0T ¥, K
BEbEoZHITk Th SLDH wRE fcfifgiid T
Tt W2 BRETHD.

P & SLDH oBgfRicou~ ik, Bk
Eogi0izE SLDH o FERLLRD F DBE
L%, LrL BB ERENERE LY low
grade & high grade ® 2 B4 T L ICHB AT,
SLDH Ol 5 L CREMEr R TE&OV-ThC
KOCL AR EEDEYRD s le, 2O
RERBEEOSSCEEAMRO—TICEEY & o2
EDBAT &, BBEERC S D EEABOL
Rig o fHpsb, SLDH (440 B mEn
EHCE L TEREIND D EELDRS.

AR & & < EHEEERIC B\ TS
THERZLLR, ChiCEREMT LRI DIND
DEZCEFNLZLND & EABEI R TV BID,
O EnLEZIENEEECEY AR LIBED
BB O TRERSEARER A B 2 75\, JRERTOBER:
BEZBC BLTE BT LB LTEAT T L Y
SLDH »HEERECETTAZ Lldlic. IHEEN
Xx b SLDH 220%LL B LcE R REE Tl 1
B Todso T DU T, ISR TII34. 2% R
bh, XLIEARBNCEESHELRLC G CILE
AT X 520%E ko SLDH DA FIEs5. 5%
»hhte, U TEROCERELBREL T 1 HEM
LR, EREB YRS EIERRERC B
T, MBREEFEBCEARNC LS SLDH oET%
bt To. Mustea 13 SLDH B8+ % BiEI 3L
L Tu 7y shy,  cholinesterase, cholesterol {Bizou»
TEE LB ATIC X 2 EEL BB T
DTN,

PLED 2 & & RO BE T R\ T AT
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&% SLDH KT % B b2 gl izns, 20%L
LA U FERIOFEEL34. 2% 8L, F IO AR
. SLDH DREEMEHRL b DIEWLTE55.5%
TEWHEE &I W2 i, Lichi- TBEEO 2k &
W5 AT, RESE SLDH I L 2 B DIEE L ka7
WwWiorEbhs, L LEREER, SREBLR
BDILIER] T WIREE L AR AR X 5 SLDH
DIE T HTD o oz &b, BEWEOEHNMRE
%o follow-up A IEIRAHMGELEH B S D &2
s,

Isoenzyme 3. & A HERBEZNIC Lo TR L
LT eh, BRERCRSWTLELFHEZ R
T\»%. SLDH-V SEOEEEL HEEC L T
H (E)% 0.4%, Van der Helm 749 0.5%, Bergerman
2 6.9%, Wieme 549 8, 0% £afnh Bissn, H
BTz 059 W U (0.23%) Lz hbEADBG#E &
DEVER R L 7o,

EHEE RS SO BEE 44 T LDH-
V GEOREMT S ERBEL I hTE I (Plleid-
erer H4). HRFICH MBI LEERCTER
K bk & DR TH - fodt, BEEYRTE
BT B3THBICT ¥, BRSO BCiffifEo 4
B kN Embhi., FRRED BB LA T
SLDH-V @05 & E8 8B,  HEaF)
CTLABOREAES .. L LERHEERTEHE
T LICIERI T 41. 2913 £ 70D T, BWID %
RO TREDENEXHETIHRELL LR 5
BARLDENHELEER.

FouE T okl SLDH-V SE g &
OEENH Y. HBRFITH low grade P LT
high grade #{% SLDH-V 42 EEC #inl T
WHOBEDLR., Ll BEEY RUCEE I
high grade BETE 7B50% & EE oo,

AW X » TSRS TR ATIIECN LER
IZ. SLDH-V SEOBINRLLH, 02 LiTiEs s
NIENEEARC LTI R b RRTHO LA
Hhh, LHL0BUERS Licholsefhe LTk
40.7%TH Y, BENEREEELRLCL DR T
1370% Ll h BOWEHEDRRDB R T U TR
BEMANCIRE LCEARC B CIBATHC L 5E

BB S R I WIBRE L FRED < & — v RUIC

SLDH oZTic{ SLDH-V 4EO JiEE:, b
CHEARNC &b 7o 5 BEIER & o BN el o
AR X b EEBREORET, & CFRMIEENEL R
HL1H OB BERCHS IR CER L HELE
zbhb.

EEBCRE Gl X b B SR B BERDOKELRF
CHRt XD L HEEIRTH5Y, BivEC &0HH
EREVCREBRRISECS VT RS LDH Fito b
ANEDLRN TS, 2O &P BHEC S5 RF
rh LDH (S JE DR EL R T T 5B Ho—
DT, BAfED L2 A OESORITRELEZ LR
5. Lichio TEfR I L 5 SLDH % X0t SLDH-
V SEOEE) L\ 5 BT OBRIBZE, LT
BRI L CTREROBENSGIE L TRLICES
—HEEZB.

NV # B3

IR ERZEZHI BAGEIBIREBHC B TRR Y &
Ziro EERRBE O B i ko SLDH ks X O
SLDH-V Z@Eiz e, IHEEXBRLCEROM
EOBE A 48R dotzo T EBR LT ROBEY 5
7=,

1) REFENER D SLDH O 3629 WU
T, BB 3342 WU L CEEREVET
Hote (P<0.05). BEMEY RUERO El&118
BEsEE7.3%, SBEET.6 % LENERHC L Zbh
7o,

RO EREE L ORI TIL low stage BT 3169 W
U, high stage B¢ 389.7 WU LEENEFBREW
% RL (P<0.05).

HRRARY B E & o BIRT1L low grade FY 333.6
W U, high grade £ 378.1 W U L HENEEL R
LI L DEIBFRE Tl .

) kiamEENEE D SLDH-V S0 Eii 2.89
WUG, ®BHD 059 WU bl TERIRE
fEx gD (P<0.05). REELRLCEFDE S
VDL REST %, XIRBES. 2% LBEERIC £ 25
hi.

WREDEBRE DT ONTE SLDH-V 4EfE
PEICNEZDEITIEFR Cloho 1o,

MR 2EROEMEEE & OBSR Gt low grade B 1.05 W
U, high grade £ 3.81 W U :HBER EHZC &\
SLDH-V 4EifE% 57z (P<0.05).

3) BEARC L - T REEEIER T 3629 W U,
347.5 W U, 334.0 WU L SLDH O{E T #38%, 48
RO Hz ATATECHL AEC K17z (P
0.01). LA LWEEtit 3342 W T, 340.1 W U,
346.1 W U LHLAAREBITI AL e

BEECERIC L L o THEAMIZ L% SLDH ©
{E T2 2B & /o b, high stage BE48iEIEOEIL A
FRTClE LEEED» 7o (P<0.02).
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BHEOEGL D EEARIK X5 SLDH oK TF
2EH T, high grade B 48REEIB O EIL ATTRIC K
LEBRIED - 72 (P<0.005).

EERERE O BRIARTRIRE | 421 Lo RS2 TR,
BB D IREAICISTIE 299.9 W U, 301.8 W
U, 309.1 WU & RIGEENOEERC AL P ARIC
LAEEIESLRT, BB EELL LB R RL
7z,

4) BEAT X b RIGHREMER T 2.89W U, 2.26
W U, 1.48W U ¢ SLDH-V 4E{EDIET A A5 R,
1SR EDOEL ATWRECH L EECEN > (P
0.02). LU SBEETIIIZ LA ETENAL R,
e,

WEO BEEO BEO 2R BARC L 2
SLDH-V o | T 28 25 ey, & { & high
stage FFEO4BRFHIROMEIT ARTRTEC b LA BIES:
<7z (P<0.05).

HERFEREOBRECERE T BATR X 3
SLDH-V 43 o {KF#A % Fd7cad, &< high
grade FEO 48RO EIX AR LA BIRE D -
72 (P<0.05).

REDERED IR FE RS 1 S0 L OB THER,
BB LD R ERAIC R TIZ 222 WU, 2.08 WU,
2183 W U rEARK L5 SLDH-V 4O ZEhL
IS Tk fo,

MxE#KBICH ) BECTFEESE O CRMERMT2 &
L, FIBTIRER - 1t ASEIEE R L OHEBRMIC
EL BB ULHTET, LERAOER LI, F62H
HABRSBFFE RSB BOTHRE L,
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