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FLIER K KB 3R v ME e D G S B
— 74 V¥4 4 LDl HllEEIBEL LT —

HEET &BFEB

KLl # & H

ABBAKRBRE (LD) 71 VA LADOSHMD, SET ZESRNEMORERMEL V LA ERE
ERET 570, BAMMLL LD ¢EEMRE LT, BHPOT V¥ (L LD ERENET
B EERA L, WMBE, £ RO, T v MOEO LD EBHAICOVWTHEREREILAEZS,
7y b LD FEICRETHY, £ bMED LD EBTABHSHE, K. B EDOMBLFMMER
PEMLTHY, BREEPRE L TRYTH -, ThERENHE LTEEREEAY, E+
mi%, EEAMEO LD EMES LU LD EEEREL 2, BMEERE LARERTONRE
I3 LD #iEM T 0.8~2.0%, LD1iEMT0.2~3.6% &%, ENECBMEERE LAHERMTO
IR 1S LD #7EM T 5.8~7.8%, LD1EMET0.7~6.3% &4V, HWERMBEICH3HEIRE L

T LD EEBENERAYIFREN,
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1.8 B

LB kE®BE (EC1.1.1.27.LD) X, &%
NEMBICTm L, BBFCEDTA YNy -
KRR LG, ENER, KR KRR
FILOHLE LBRREICLECDES R, &Y
HEDEENSEATETVEYD, LiL,
—HTRT7T A4 VIS LDEREMD S BIEMEDH

BEENELL, ZORENKDOLR TV,

FZT4MiE, LD7A4VH¥A L1 (LD1)
DHZEBL, ZOFEHHEICLIHBEERL
Abhiz, 7, BEFEEYHL L TLDl ¢ H
WwWapZlelL, WEMKEEV)EBEH,S Bacillus
stearothermophilus, & FRIMEK, T v b2 5
LD 2l L, LDEHEYWE L LTOFA%:
Bt L7-0THET 5,

* & IR ERBEAREE
* SRRFERFHRREH

2, MEETE

21. # #H

t FRMERIZERRFBEBE %25 PITEED
AEL RSB EFEHAL, 7 MESF
BRERRFEZREWHR L V5 S7dbD
YRV, 70, WEEIE{LEMERBED
FHERFRRER E) LW AFE L
2.2, BFEmMNE

WEEO LD WX, TL—n—+f V7
2= 3 YEMT56°C 24 BERIR L D B L 7
HICEBL, 2HEFEDO M) ARFHE (20
mmol/l, pH7.4) IZ#i&E 1% D Triton X-100
EMRAEIFA XK, 1,0009, 3045&ELL
7> L& % Sephadex G-200 I & W o L 7=,
v PO LD B, 7y FOBHOME MY
2 #E&E W (20mmol/l, pH7.4) TKET F A
X%, 1,000 g, 154%.[ L7z Ei& % 10,000 g,
30 %A L, Hsu & O F & I8\ QAE-
Sephadex A-50 (Pharmacia Fine Chemical, Pis-
cataway, N]) T7 4 VHFA( 2 %58 L7,
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2.3. 714 VH L LORH

BRKBNEICL B0W1E, 7TV (Ry 2
< %, USA) o7 %o — R KEELX BV,
100V, 20 ;R ERKE) 21TV, L-FLERY) F
LEREERE L THES y POBEHBIIL 225
EHREEIT- 7,

2.4, Kmfli

YV CERiEE % 0.05, 0.10, 0.15, 0.20,
0.30, 0.60 mmol/1 £ EAfL EEAKH D LD iE
#%#%E L, Lineweaver-Burk 70 v ¥ X b
WYV BRERICHT S Ko il (X10 *mol/1)
THEHL7,

2.5, BT RILX—

HEIRE % 25, 30, 35, 40, 45°C L &fL &
T, ABHPOLD EMZWEL, Arrhenius
D7ay b HEHLT R VF - (/mol)
RD,

2.6. LD AMAEX
2.6.1. LD #i&t%

JSCCHMZ&#EE LT, LDHHRII 73—
(ft#%), 72 74+—bH A ALDH-] (&
4/X), A7 B LQLDH L=} (Yiuy),
24924 —1+RFLDIS (¥ /FAF) B&
" Wroblewski-La Due # D L # 4 77 0 —
LDH (F1t#tL%), GSCC; German Society of
Clinical Chemistry #® X )7 4 — b LDH (f4
K {t %), SFBC:; Societe de France Biologie
Clinique ZEDA 7 P2 LQLDH L —}F (¥ b
~), SSCC; Scandinavian Society of Clinical
Chemistry D L7 74 7 L “5Kf” LDH-S (%K
Hb¥) OFAELFERAL, BHSWETHE
L7z,

2.6.2. LD1 &

Tanishima & O # &9 (2 $€ V>, 1,6-hexane-
diol TM¥72=y F2HELT, LD B¥HEH
WEEICHE CHE L7,

2.6.3. LD EMDESH

JSCC (Japan Society of Clinical Chemistry)
BEHEEEDICLY, MbEMERR TR
R L 72,
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3. R

3.1. REPREOHR
3.1.1. P4 VYL LORHR

B. stearothermophilus, ¥ bFRIMERK, T v b/
O LD fHBIcOVw T MIiE I LT
BRIKBNEICL DT A VA 2O 2T 5720
Z D4R, B. stearothermophilus X & b Il iF D
LD2 IV BIZE—D NN FERD, &
nICH L, & bRIMER, T v MOBHIZME L
BL25 KDY FEZDH, (E1),

3.1.2. HAER

B. stearothermophilus DFEHE LD B L 'k bk
MERFMB L 7 v M OHHMBEOER LD (»
THhORRBE2% 77T NVT IV 2FEmM,
375mosm) % 56°C 2 10 R MMRFE KRG L,
LDEHZHE L TREFEE EHAN, B
stearothermophilus T 1% 100%, ¥ b 7R K i
50%, 7 v MR 92% DBRFER LR L7,
3.1.3. Kmf

B. stearothermophilus, ¥ t LD1, 7 v b LDI,
MEELTe PMLED Kn EXFHARLER, 7
v M LD1 @ Ko f (0.75X10 * mol/1) ixk b
%D Ko (0.57X10"* mol/1) &3EM LT
W72 2%, B. stearothermophilus @ Kn i (1.75X
10" mol/1) &iLEMM % RBO LD 572,
3.1.4. BAMHEIXNLX—

B. stearothermophilus, ¥ bk LD1, T » b LDI1
OB E LT MFOFEELL F 0V F
—RANHER, 79 F LD OFEHILZ RV
F— (28.4kJ/mol) Xt MIiE (22.8 kJ/mol)
BL e b LD1 (36.9kJ/mol) &EBL TV
72%%, B. stearothermophilus D it = & )V F
— (11.0kJ/mol) itk bM< LD1 7% &ICk
~NUNE N
3.1.5 #RFEHER

B. stearothermophilus, ¥ b LD1, J v b LD1
WTFhLERBE2%DISTVTI V2
fn, 375mosm) % 4°CIZIREFEL, 1 BB LI
6 AMIZH/Z) LDEBEZREL . T



s ¥

K1 LD7AYVHYALOERXE
A:1le M, 27 v MO
B:15 v MOAILDL, 2 b MRMEK, 32

L7 %ERL, 7 v b LD iEMIZ 89%,
t b LD1 &M 94%, B. stearothermophilus LD
WIS 100 % FRAFETE 2 7R L 72,

3.2 BREBEADIEH

3.2.1. EEHERBTO LD A=

BEMES G, EHEAMBE LToarbo
— VI 1,2 (FIeMsE, 7 4.0 % LD),
BEEERLE L TCOBREY 77 Ly 2 (FL
#MEE, b PARIMEREEK LD) 122w T JSCC,
Wroblewski-La Due i, GSCC, SFBC, SSCC
D& W E T LD MR S O LD &1 %
WE L, &lSEMIZ B A M O PR % 3
Nizo T, RFUF—-FELTT v Pl
LDl A L, fEfHF LG %E /8T % —
y—ICHAANMEERIT, 7725 —HlEE
U BE D B b AT - 726

LD #iEHICoWTid, 7727 % —lIETIL
AR LY ENVE VEBEE 2 AW RERM T
DIEHLDOEHIKREL, EREREISSICKE
CFEHCV AT THotzeg RFVF—F
HE CIIILMEE, ELEVBETZOWThD
AEMICBVTHIRXEDE WAL, &REM
FITFH CV 10.4% IR L7 (F1),

LD1 {FMHICoWT AL E, 7727 % —HIE,
A5 v F— FHIEICBWT, FHCV $°38.7%
Mo 9.7% IR L, LD #BiE M & [F ko8
MR b N7zA%, LD BIEHEICH~NE LITE W
Y UBEE ORERTOIXS D X pSHEE I
Uiz 2),

4, E =&
FLEEL K ZBE R AR DT & A L OB
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%1 HK¥MICHT3 LD EMNATEENER

L—P {HH1#E 1U/1 P—L iG¥A#E 1U/1 £k

JscCc (4#h) CV% W G S F CV% CV%
7775 —HIE
sample 1 138 143 144 142 1.8 245 261 312 311 12.2  37.0
sample 2 219 226 223 224 1.3 376 364 485 488 15.8 36.8
sample 3 296 300 301 301 0.8 511 532 656 628 12.8 35.6
sample 4 382 400 380 402 2.4 656 640 863 844 15.9 36.1
sample 5 474 518 476 497 4.2 796 832 1088 1066 16.2 36.6
control 1 168 177 177 178 2.7 315 326 402 397 12.6 38.5
control 2 433 459 437 450 2.7 886 960 1170 1115 12.8 44.1
reference 273 298 283 191 3.8 485 530 630 641 13.3 37.4

R=2.7 R=13.9
2y ¥ — FllE
sample 1 133 131 136 130 1.9 101 114 115 117 6.2 9.9
sample 2 211 214 218 214 1.7 158 174 182 182 6.5 11.8
sample 3 283 277 290 284 2.0 208 241 241 238 6.8 11.4
sample 4 371 382 372 374 1.4 276 290 317 309 6.2 12.8
sample 5 476 469 474 473 0.8 340 374 456 399 7.8 12.5
control 1 161 166 166 165 1.3 126 145 144 147 6.8 9.4
control 2 420 430 428 423 1.1 367 398 441 406 7.5 5.6
reference 266 274 270 272 1.2 206 232 230 239 5.3 3.6
R=1.5 R=6.7

W : Wroblewski-La Due, G : GSCC, S : SSCC, F : SFBC, R=the square root of E”]\/cvz/n

EL, BANBEERORERERICH(EETH
B HEBIUMBO 2EBOR2LY T2 =
vy PR ANUEHRT, ThEFhoMAEHLYE
POSHEEDTA VA LADBELTL S, Th
SDT7 4 VHA LIERKESEE, FH I
$5 K, FHEFNIIT HEB8 % IO T
BhozMRERT, WEALFENICS HEY
T2z MIBR, BRI TAIRE®RICTS
nNTWwasds, MBo¥y721=y MIERERIZA
RETHHBMIZORITTWE R DML DEN
BH LB,

CHLTAVFA LSRR ER L L
T, BEEHANEEOMRMEL LR TSE
Hhs, 4EIEHE—DT7 4 VH¥( ALD1 % #ll
ETHZ E®RAAT,

S5y PFEDOLDLI 22X % v ¥—FELT,
&M MmiERF O LD #iFtE, LDIE®ICBITA
REBMONHEERZ AL L, WINbERMEDIX
505137778 -HEL VR L. T,
WAL IEe FEEEEREHWT, BEREHED
BEMRE*®ME LTV, 2oL
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bBELh o, T2, & IZ, Wroblewski-
La Due &%, GSCC #, SFBC i, SSCC &4k &
DEHIICENVE VY BEREAV, ARG
—ENTVLEVWRAEDHE I LD FHENES
DEXDIWHEAE LA o7, & MIFELD X7 A
VA LOBBIZE D, WEEHIZL B RIEAS
EHTHALD, FOFDE—DT A VA A
rHELAZLICERTAbDLEDNS, L
ohoT, LD 2 HEL L THEMBEDOR
BREERPAREDEY, HEERIZLDENEHK
THILEDREUNFBD LNz, & IIREI
AREGMBEY T2y FPOEHENDENT
4 V¥4 4 LD3, LD4, LD5 D HLEIFH VY~
TVICBTAEREEREDHEEL LTHAL
EF N

EZAT, LDIEEEYEL LTREEICE
ERDOBVEBENRKDLRATWVWE I LTV
9 ¥ T %\, Tanishima & liﬂﬁ:ﬁ@ﬁ
(Stnatiomys japonica) @ LD AWt ZtE % & %,
EKKE E T2 PLDLISEBMLTED, Kn
i, FHEH LR FNVF—L bIZe bl LDL I



%2 HEMICHIT3 LD EMUEEOEE

L—P {E M 1U/1 P—L {EHfE 1U/1 N
JSCC (4 #t) CV% w G S F CV% CV%
AN EAS
sample 1 90 89 97 92 2.6 166 171 201 207 11.1 37.8
sample 2 141 134 142 136 1.3 256 276 313 326 11.1 38.1
sample 3 150 154 159 154 2.4 273 302 337 335 9.7 37.1
sample 4 228 230 233 227 1.1 378 429 486 484 11.6 35.5
sample 5 259 266 268 270 1.8 484 523 605 593  10.5 38.4
control 1 115 112 124 118 4.4 213 236 272 265 11.0 39.2
control 2 414 426 424 432 1.8 850 912 1137 1092 13.9 45.0
reference 213 224 217 225 2.6 377 427 487 507 13.1 38.4
R=2.5 R=11.5
2y vy — FillE
sample 1 94 92 97 92 2.5 74 84 77 79 3.2 10.4
sample 2 142 134 142 136 2.9 110 115 116 118 3.0 10.5
sample 3 172 164 178 168 3.6 138 143 144 141 2.0 10.4
sample 4 212 208 210 208 0.8 155 166 170 171 4.3 12.9
sample 5 250 245 246 240 1.8 199 207 205 210 2.3 9.6
control 1 122 126 125 122 2.1 99 105 104 106 3.1 9.7
control 2 405 407 406 403 0.2 361 380 419 395 6.3 4.6
reference 193 222 218 220 0.8 182 182 185 183 0.7 9.8
R=2.1 R=3.5

W : Wroblewski-La Due, G : GSCC, S : SSCC, F : SFBC, R=the square root of élx/cvz/n

HEWEERTZE2HELTWDEY,
EHEGBEEHELE OOBEREEYE
OEME LT, HEIE, 1) b MOEPORE
LHEBMENHH L, 2) MEIH—THHZ L,
3 BEIEECHLILLLEHIFTNEY,
MEFD LD IALECHBHRETOALIE
HHPETTEHILE, SEOT A VHFAL L THE
ENTVWBILIZLY, BH—LRE2RETS
CEVHETHL, £2C, TIWHEAMOBS
MOWEE, v MR, 5o MNOHIOHB
L72LD 2B L7225, Wwihd#EREtho
72 L2L, B MIEFDOLD LOE#RBL W
IHETIX, ERikEE, 59 PDOLDAIELA
ER—DT7 A VHA 285 — 2 %R LT Ky 18,
EHALZ AV F—122oWTD, Ty POEG2S
D LD1 Ak biED LD1 EEM L Tz,
DE, W THEE, H—D7 A VHFA
LATHHI L, BEOHRI L PIELEML
TWAHIEDBT vy FLBH»S D LD #iEH#
WEE L7,
—%, e PHRBEESEHAVLILICLY,

LD iEHDIX 5D X U S iR M2 SR IE
ENBTEBHESNTVDEY 235, hBFL Ik
TAVFA LOSKEMIZ L ) HERERERY
Buwib LTHERICERTE LRV LEHE
LTwa®, £72, NS BEREENEF D
TA VA LRI E ) IEHEICENET S
MESZHELTEYY, v rHROBEE
EWEEMEH L LTD, LD ElOME

ERFERMEIBRL I LLEH L,

L%, WEMEICENS B. stearothermophilus,
MY HED LD, J v b LDl 2 EOEAME,
BIEFRIOBRELED L L L I, Wk
LD DIE#EREFR L LTOFRHBEZRIEL 2\,

BB A FEREREROESTICTH VAL E
T LAADEMER SRR LTS,
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LD1 Isoenzyme as a Marker of the Quality of
Lactate Dehydrogenase Measurements
Keiko Yoshikuni*, Kiyoh Tanishima**, Zou
Hong**, Takayoshi Yamagishi**
* Division of Clinical Laboratory, Asanogawa
General Hospital, Kanazawa

** School of Health Science, Faculty of Medicine,

Kanazawa University, Kanazawa
Summary

In order to reduce inter-assay variations in
the measurement of the activities of lactate de-
hydrogenase (LD) in sera, we developed a tech-
nique to only measure isoenzyme LD1 in sample
specimens using purified LD1 as an enzyme re-
ference. We selected the rat LD1 isoenzyme as
a reference enzyme after examing various ther-
mostable enzymes, including those from tissue
extracts of B. stearothermophilus, rat heart mus-
cle, and human erythrocytes, and comparing
their enzymic properties with human serum
LD1. After measuring LD1 activities in 5 serum
samples and 3 control sera using several com-
mercially available LD assay systems as stan-
dards, we compared the coefficient of variation
among the measured activity values. When we
used LD assay systems with lactate as a subs-
trate, we found that the inter-assay CV for the
measurement of total LD and LD1 activities of
these sera were 0.8-2.0% and 0.2-3.6%, re-
spectivety. When we used pyruvate as the sub-
strate, the CV were 5.3-7.8% and 0.7-6.3%, re-
spectively. The interassay CV for the measure-
ment of LD1 activities in sera were significant-
ly smaller than that for the total LD activities
in sera.
Key words
lactate dehydrogenase, thermostable enzyme, rat
isoenzyme LD1, control survey



