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Several Vertebrates.

Lactate dehydrogenase isozymes in heart, kidney, liver and skeletal
muscle of 15 species of vertebrate animals belonging to 5 classes
were separated by cellulose acetate electrophoresis and the levels of

them were measured and compared with each other. Lactate dehyd-

rogenase isozyme patterns were different from each other among
animal species and among tissues. The activity of LDH; was super-
jor in anaerobic tissues such as liver and skeletal muscle, and the
activity of LDH; was superior in aerobic tissues such as heart and
kidney.

The level of LDH of vertebrate animals of the 5 classes has found
approximatry increasing in the following order: Pisces>>Amphibia>
Reptelia<lAves<Mammalia.

LDH (lactate dehydrogenase) ¥ B—RFRE7} o=l BfAS isozyme o] HERE Bk sy
39 the A& Neilands-2 7} #a v Qo BREBE K LDH isozyme o] £k
o] Wges Q=23 i B el i @R & Queh. -2 w GREE
i Bl =& LDH isozyme o] g~ 3 BB FEE 0 BE Wy E BERL v
et

28U RS ol A BhERSs] LDH isozyme & HBBAZER B]EE oM g2 R
AEER) A = FHEY 5ol 24 TR R RN Hfke Zrorslel JLME, TERE, FERE R
BRI 4T MRS e A BYEBE L R LDH isozyme &) Zr7iEa} TSGR
o] BRE REEEMA Rl A B watetgd b, %#:= LDH isozyme & cellulose acetate
electrophoresis 2 & FE3 S 3 total LDH s} LDH isozyme ¢} #EifEE LEOEKSE #
sEsle] WETEt #EE, BYEEH =t2% LDH isozyme pattern o] #RE{k-g Ao
—Efyo 2 MR A= LDH, o fhtke] 23 IFRAY ARkol 4= LDH; & ¥&fkol =
g RS mpEstach =3 EEBA] Rid A 2w gl RFl et HEE izt
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Ae-¢ FHIekd T debd ATEE AHA RS FRE BT WAREA TR oz B
Bl ALY LR Yol A A 2E AlE BRY Aoz BEsc oo mEse
wpol .
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KEHE & G

REAE—HRETS A -Smel A IS 2o BRBNA (8 9o Hest AL A
Sl oe THENY S, 15%ECl A L, WBE, ITHE R ORAIAS 18 ARk EEsy
t}. (Table D).

Cellulose acetate electrophoresis 0ff 448t LDH isozyme 2| 98— HEBBY-S JEREE:
Lo, T, FTRE R BETIANS &% st % barbital buffer(barbital 2 sodium bar-
bital) (pH 8.6) 2 3~5{f2] #% homogenate & =HE31 o}

Table I. The Materials used in Experiment

Class

Species

Pisces Carassius carassius
Misgurnus anguillicaudatus
Opsariichthys bidens
Amphibia Rana nigromaculata nigromaculata
Rana temporaris ornativentris
Rana rugosa
Reptelia Zamensis spinalis
Natrizx tigrina lateralis
Amyda maackii
Aves Eophona personata persoinata
Carduelis sinica ussuriensis
Columba livia domestica
Mammalia Bos taurus
Sus scrofa

Albino rat

°] A& Kohn #1919 o] #43}o] cellulose acetate strip(5cmx5em) ko ZE}E  spotting 3}
32 barbital buffer(pH 8.6) & BRI 2 #Estd 100V. 4mA(0.8mA/cm) 8] BHE 605
f] i@+l ERIKESte] 4@tk nitroblue tetrazolium 2 HuftA) A E%Estel of. LDH isozyme
9] 4rAWHH#E-2 microphotometer (Jarrell Ash, Model 23-100) & fEf&slz = @ft-< planim-
eter 2 K3fo] isozyme o] FELLE HHIS o
EpsEsrhel LDH Ei4(E % —Berger & Broidapkdno) #ste] ®higligee] LDH 5
& Lo Rel s o, EEMEHS) calibration curve 9] [REE 7alsto] @ Folg e
5001%, =& 1,500ff%, 4% 2,000f%, Hfh HEREW-S 1,000/52 FE3 homogenate
ubEel SELSGBE(3,000 rpm)dte]  RRsS EHEl= @A . REBEKS pyruvic

&
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acid (Wako pure chemical Co. #5#%#82%) 100mg, K,HPO, 132.5mg & 2Kl 5o Al 2282
&2 1,000ml 2 2Ex 0.1IN-K,HPO# o 2 pH 7.8 2 #Eid A& @A e o #H
sy 1ml o] B-NADH,(Sigma chemical Co.) 1mg < ¥##A 7]z 37°C Kol Al 2~3 43 fH]
IMEE $% K0 1ml & Y3 548 EFC] 4L o ERESl 3048 370 Kifpdel A v
A fmists. dinitrophenyl hydrazine %29 1.0ml & dolA] #4338l £5o 41e] Eiel A 20
SR R 0.4N-NaOH i 10ml & o] 4& ohg 54 MiEstslebrh 255 LlRell spe-
ctrophotometer (Colmann Jr. Model 6C) 2 525mp ol A1 optical density & HizEstd . ©iz
VERR S 5 calibration curve o ka4 3k 1ml f1¢) LDH iE#:(E S B-B 7 (Berger-Broider
unit) 2 B BB WRMEES Tkl B HAHAM 1g i LDH o) iEEES Fit
skl ch. % LDH isozyme o] iEH(EE 48 23 LDH isozyme o] WEH24 LDH &
BE EoEtstg .

heart kidney liver

skeletal muscle

Carastivs carassius

Mitgurnus angwillicaxdatus

Opuariichthys bidexs

Rana nigromaculata
nigromacwulata

Ranra temporaris arnativentris
Rana rxgosa

Zamensis spinalis

Natriz tigrina lateralis

Amyds maacks

Eophona perromata personata

Carduelis Jimica ussuriemsis

Cotumbda l:::a domestica

Bos taurus

Sxs xrofe

Albino rat

Fig. 1 LDH isozyme patterns of several vertebrate animal tissues by cellulose acetate electrophoresis
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Carduelis sinica wswriensis Columba livia dumestica Bos taxrus Albino rat Sus scrofe

H: heart, K; kidney, L: liver, M; skeletal muscle.

Fig. 2. The densitometric traces of cellulose acetate electrophoregram of LDH isozyme from
several vertebrate animal tissues
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X B & 2

#E#&5! LDH isozyme pattern—¥EEIPS] ##5) LDH isozyme pattern & Fig. 13} 7tx
olof fKE EBRENS] M#AI LDH isozyme ¢ densitometric trace = Fig, 29} zbu},

AEHER A LDH isozyme o] #Zf-o Wieland & Pfliederer $:%% o) #idle] BfHEZE o2 71}
e BHEE isozyme H¥ JEH £ LDH,, LDH,, LDH,, LDH, 2 LDH; 2 &} o},

MBI A Sole WLk, T 3 PEAAel LDH, 1/, fflgel LDH,, LDH, LDH, %
LDH; 9] 4% isozyme o] 1=, w|9-2]i= LM, Mol LDH, 17, ffio) LDH;, LDH,,
LDH, ¢ LDH; | 4%, {#fiel LDH, 2@ LDH,; 9] 27 isozyme o] §lom, 118 ik
of LDH,~LDH, ¢} 37, Fel LDH, 2 LDH, ¢ 2%, [Fio] LDH, 2 LDH; 9| 2%, 7}
W) LDH, 50 LDH, o] 28 isomymeol Ik itsliol 4 Ao s 4l 2%
LDH, 4 LDH; 9] 2% isozymeo] 913, A4 FelE L 9 485K« LDH, LDH, %
LDH; ¢ 3%, el LDH, ¥ LDH; 9] 28, JTiol+ LDH; 1789 isozyme o] glonl, &
M2l e L=t Pikel LDH,, LDH, 3 LDH; <] 3%, WMt A#ARCl = LDH; 1589
isozyme o] Qlch. E&MReI A AW L0kl LDH; @ LDH, o 2, T 2 8550
LDH,, LDH,, LDH; % LDH;¢ 4%, }f#iol LDH,, LDH, % LDH, <] 3f& isozyme o}
3, ol (LMl LDH, 15 W=} Pkl LDH,, LDH, 2 LDH, o] 3%, H&EN
of LDH,, LDH,, LDH; % LDH; 9] 4ff isozyme o] gl oW zleti 45 ko] =5 LDH,
D Eoloh, BEelA dare, Wgd 2 vlEre 48[l =5 LDH, 1 29t
MFLAECl A 4% Lol LDH;~LDH, o] 388, ¥l LDH, ¥ LDH, o} 28, /Mol LDH,
~LDH, 9| 4%, {78MWiAel LDH,~LDH; ] 58 isozymeo] 1=, =& .0 2 7ol
LDH,~LDH, ¢ 38, fFiol LDH,~LDH, o] 478, {38/MA ] LDH,~LDH; 9] 5% isozyme
ol 1o, 33& .l LDH,~LDH, o] 47, 7§l LDH,~LDH; < 58, ol
LDH;~LDH; ¢} 3%, ir##iAc] LDH,~LDH; 9] 4 ffo| isozyme o] $lt}.

H#R LDH E{(E— HREYW A&7 LDH &kt Table 1o} 2ron o) rhoa 2
o EtkEE HHo B o)A H£HE P 5 LDH EKES st oh Lol o]

Table II. The Activities of LDH in Several Vertehrate Animal Tissues.

Species Heart Kidney Liver ;Q’nklfslce{:l
Carassius carassius 408, 000 276, 000 278,000 376,000
Misgurnus anguillicaudatus 352,000 132, 000 324,000 204, 000
Opsariichthys bidens 195, 000 96, 000 116, 000 196, 000
Rana nigromaculata nigromaculata 304, 000 154,000 76,000 136,000
Rana temporaris ornativentris 218,000 97,000 114,000 63,000
Rana rugosa 230,000 162, 000 80, 000 38,009
Zamensis spinalis 260, 000 45,000 154, 000 45,000
Natriz tigrina lateralis 200, 000 97,000 128, 000 36,000

Amyda maackii 110, 000 96, 000 220,000 32,000
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Eophona personata personata 150, 000 256, 000 340, 000 92,000
Carduelis sinica ussuriensis 82,000 268, 000 400, 000 38,000
Columba livia domestica 96, 000 334,000 406, 000 46,000
Bos taurus 340,000 244,000 132,000 342,000
Sus scrofa 390,000 264,000 66,000 105, 000
Albino rat 184,000 270,000 238, 000 68, 000

Numbers are B B units of LDH per gram of fresh tlssues

Ae HEEE A 59 0.2(5, v Es1e Aeoh £ 0.305 Wkl ot £ 0.465 31F 7
¥ 0.56%, S350, A4 FE R st # 0.60%, 2T £ 076, Awel # 0.8
5, AT #0.905%, vl Fee £9 A9 viEsa A7 & LUE o7t £ 1,250
oh. Tl el A Alwel £ 0.2f%, -FEFol, me, AT B A=sh 8 0. 48, T
2l7t %9 0.5, AFE7 # 0.6f%, AT £ 0.7(%, W3, SeA, =#H=], 33
o Bolsl % 1UHE, v EV17F £9 Loaffol ok, iTEel lelAl e = AZF # 0.50%, AT 2
SAFE A K 0.608%, AT 2 sl £ 0.91%, FHFolsl &9k A9 ]St 4w
ol # 1.21%, A=kt £ LL74%, AF b 4 L.8%, Fo7F #5 2. 1%, »F-=l7t % 2.5(5%, 4
R 7t 8 2.6, WEA st £ 3.06F, wESIF £ 3.1 ok BEBAAY Slelde +8
o], A, =}, ZAFE, $EA L vESAF £ 0165, A TE 9 3 FS 0.2,
wstee] g # Az 57 0365 AFESE 040, e 9 omElsl £ 0.6f% Bovt i
1. 1) o

#E&% % LDH isozyme 2 jEME{E —EEdhyel S48 LDH isozyme 9] jE#{EiE Table
[MI~VIzh 2o}, Lol A e Fol, vl Fa, AAFeE, 4, 3038, AW, $8%o
3w Alo] gEEEpYS LDH, o] iiEthiEE vebi sz o e, &£ 9 339 3EHY
> LDH, 7} fmiftEidE vheli s Qlovt LDH, o] j&bkfEel 3] 287 gich #pel, ”‘ﬁP
we], WA ¢ vErl LDH; 18 #olg om B E#Ee #aHe: BRrAstzs n5F
7t LDH, fifo] #%re vz Aot Mol A Bof, =13, A3, A7, A4

Table III. The Activities of LDH Iso7yme of Several Vertebrate Animal Heart.

Species I.DH; LDH, LDH;; LDH‘ LDH;
-Carassius carassius 408, 000*
(100)**
Misgurnus anguillicaudatus 362, 000
(100)
‘Opsariichthys bidens 66,514 116,278 12,208
(34.1)  (59.6) 6.3
Rana nigromaculata nigromaculata 257,480 46,520
(84.7) (15.3)
Rana temporaris ornativentris 167,489 22,651 27,860
(76.8) (10.4) (12.8)
Rana rugosa 193,154 20,332 16,514
(84.0) (8.8 (7.2)

* Numbers are B B units of LDH isozyme per gram of fresh tissues.

** Parenthesized numbers indicate the percentage of LDH isozymes.



40 B BUEAHEEI ) LDH Isozyme o #3 KA LBH P Vol 16, No. I

Zamensis spinalis 189, 436 70,564
(72.9) 7.1
Natrix tigrina lateralis 200, 000
(1000
Amyda maackii 11, 000"
(100>
Eophona personata personata 150, 000
(100
Carduelis sinica ussuriensis 82, 000
(100)
Columba livia domestica 96, 000"
(100)
Bos taurus 133,246 147,322 59,432
(39.2)  (43.3)  (17.5)
Sus scrofa 225,108 94,692 70,200
(67.7 (24.3) (18.0
Albino rat 48, 669 60,830 55,660 18,841
(26.5)  (33.1) (30.2) (10.2)
Table IV. The Activities of LDH Isozyme of Several Vertebrate Animal Kidney.
Species LDH, LDH; LDH; LDH, LDH:.
Carassius carassius ) 276, 000*
(100)**
Misgurnus anguillicaudatus 132,000
(100>
Opsariichthys bidens 32,985 63,015
(34.4  (65.6)
Rana nigromaculata nigromaculata 133,333 20,667
(86.6) (13.4)
Rana temporaris ornativentris 45,532 51,468
(46.9) (63.D
Rana rugosa 83, 058 31,881 47,061
(51.2) (18.7) (29.D
Zamensis spinalis 18,648 7,282 9,598 9,472
(41.5) (16.2) (21.3) 1.0
Natriz tigrina lateralis 38,966 28,867 29,167
(40.2) (29.7) (30. 1D
Amyda maackii 96, 000
(100)
Eophona personata personata 256, 000
(100)
Carduelis sinica ussuriensis 268, 000
100
Columba livia domestica 334, 000
(100)
Bos taurus 135,493 108,507
(55.5) (44.5)
Sus scrofa 120, 648 95, 964 47,388
: 45.7)  (36.3) (18.0)
Albino rat 71,874 73,791 81,891 38,637 3,807

(26.6) 27.4) (30.3) (14.3) a.e

* Numbers are B-B units of LDH isozyme per gram of fresh tissues.
** Parenthesized numbers indicate the percentage of LDH isozymes.
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Table V. The Activities of LDH Isozyme of Several Vertebrate Animal Liver.

Species LDH; LDH,

LDH, LDH,
Carassius carassius 112,369* 52,041 52,903
(40.4)** 18.7) 19. D
Misgurnus anguillicaudatus 86,670 30,034 62,078
(26.7> 9.3) (19.2>
Opsariichthys bidens 54,137
(46.7)
Rana nigromaculata nigromaculata 46,717
(61.5)
Rana temporaris ornativentris
Rana rugosa
Zamensis spinalis 63, 000 40, 565
(40.9) (26.4)
Natrizx tigrina lateralis 58, 368 14,656
(45.6) (11.5)
Amyda maackii
Eophona personata personata
Carduelis sinica ussuriensis
Columba livia domastica
Bos taurus 28,104 55,756 43,890 4,250
(21.3) (42.2) (33.3) 3.2
Sus scrofa 12,304 26,928 21,964 4,804
(18.6) (40.8) (33.3) (7.3)
Albino rat 56,002 140,396
(23.5) (59.0)

LDHs

60, 687
(21.8)
145,218
(44.8)
61,863
(63.3)
29, 283
(38.5)
114, 000
(100,
80, 000
(1003

50, 435
(32.7>

54,976
(42.9)

220, 000
{100)

340, 000
(100>

400, 000
(100}
406, 000
21007

41,602
(17.5)

* Numbers are B-B units of LDH isozyme per gram of fresh tissues.
** Parenthesized numbers indicate the percentage of LDH isozymes.

Table VI. The Activities of LDH Isozyme of Several Vertebrate Animal Skeletal Muscle.

Species LDH; LDH,
Carassius carassius 376, 000*
(100)**
Misgurnus anguillicaudatus 158,100
(77.5)
Opsariichthys bidens 99,764
(50.9)

* Numbers are B-B units of LDH isozyme per gram of fresh tissues.
** Parenthesized numbers indicate the percentage of LDH isozymes.

45,900
(22.5)

96,236
(49.1)

LDH; LDH, LDH;s
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Rana nigromaculata nigromaculata 91, 650 44,350
(67.4) (32.6)

Rana temporaris ornativentris 10,767 20,878 31, 355
17.0) (33.1) (49.9)

Rana rugosa 38, 000
(100}

Zamensis spinalis 12,784 7,340 9,297 15,579
(28.4) (16.3) (20.7) (34.6)

Natriz tigrina lateralis 13,960 3,852 4,845 13,343
(38.8) (10.7) (13.5) (37.0)

Amyda maackii 32,000
(100

Eophana personata personata 92, 000
(100

Carduelis sinica ussuriensis 38,000
(100)

Columba livia domestica 46, 000
(100)

Bos taurus 59,305 107,695 102,873 27,223 44,904
7.3 (31.5) (30. 1D (8.0) (13.1

Sus scrofa 18,522 20,182 19,992 20,212 26,092
(17.6)  (19.2)  (19.0) (19.3)  (24.9)

Albino rat 1,815 4,890 15,633 45,662

@7 (7.2) (23.0) 67.1)

it

é—fx’r°l, £ % A9 s LDH, o] kiiEftiEs dehlz gles mae LDH,
Fl& LDHj o] smiifitkiEsgl = 47}1-‘:’-% 2bet, wshsel, WA g v Ese SEEY
< LDH; 7} idiEtfE s veplz gl ‘+ A el A& LDH, o LDH; o] iEtE(E~ A
] vt en et 8 GBS WHstze LDH, filo] @%Ee dehix sieh. febel
A gel, AT, A g FE 5ol 4EEYste] LDH, o] BriEthEs Jetios 4
¢ # 2= LDH,, 2135 LDH,, »| &, s, 4AFa, A7, A, dapia, s
AR vE7)e 8REBIYIe LDHs 7} RS E ez Qlol Zwyo 2 LDH; filo]
oo, WEATAC Al e ¥, vlTe, e, 7H'7'F4 A 5ol SEEYe] LDH, o &%
EWEE el 9o 2% LDH,, Al 78, 270F=, 44, A=), dshie, i
vE7l, A R A4 e) ofgYe LDH, /b JaistiEE dehi e glel 2oz LDH;
7h E#EE-e e 2 glieh B 4R A DB TS LDH, o] 2oz BHS iF
PiEE Vet s glor] Irist TEMIAC A LDHs 7} 2fgpvo 2 @5 miEs et
Wiz glet

o F‘L %o

le

% %=

Wieland & Pfleiderer'¥ = Bhpiikell 41 5fEe] LDH isozyme 9] 1£#£5 FERSIE 2 —i%HY
o2 Rl = = 5fHh 1EL 9] LDH isozyme o] &o Slvhx fEREstsich. =3
Market & Mgller® = 58] MHFLEY (e homogenate 2 YH-¥] LDH isozyme & ZBEst
o] & BYYEERNY FrEAQ electrophoretic mobility & z+el LDH isozyme band 7]» 9le-e
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@3 0w LDH iEffEe]l 287 21& 29 ol & LDH isozyme o] #o BB = 2R}
vkz abed o). =3 Kreutzer?® 252 Kol o] 4 LDH isozyme pattern &) ##{t7} )
=& v slvh AERA AT RHEBRASENA EE XIS 5B HHEIYS 23y
L FEYCA 4RSS K% f5Histel LDH isozyme -2 ZRESII = vl 2] A 1EELIE 5
fgo] LDH isozyme & 73 FEgRelslor ol X37hA #ihs BmER SR Spst
b e v Gl B kel A BWALRTS) LDH isozyme o) HEKEMR, TEMEE 2
BEhEel ol A #he) el 9B ER: Zikolz & HRVIREE ERS) BslY R/
By HEel A EBEY W GEESRN TEI o kv MEES R Fzgldh Bl K
B A 49 Aol AANE Fhl ET ERA AE Polv Hib #iklAd= LDH
isozyme 9| SppffRo] v]Z2dbaL isozyme o] REES} Bob F-gH fhs] 2 mEFLEERL 3134
ol A& isozyme o} SrEffR= B 2 el ERCE iAok BB Este Uiy, b
A, u1E71Y & #lel A& =T LDH; o] fERE= e o2l HR #RE BEA
B A4l A& 7ok ¥w Vessel 170) o] Hifffrhe] LDH isozyme 7} RS A SV
ol lel Al gR#hE el wtet LDH isozyme o] LDH; = ##fn=l = LDH,~LDH, & Wikfo.2
mksle] #5 358 Litke 719 LDHs qho] A "ok #Hidks 65 R s =
g 31 B mhAsIA R CHEC Bi A ehs 488 Mol A =5 LDHg 1 figte] ##
el o B pattern = [@—3}gl & o] A& LDH; 7} regulatory enzyme o] 52 LDH,
T 2¥A gvie Fritzo] §59 % BT = 89 RHEEAR HmelA s A &
HE gtsls AR RBYE T B 4490 Ads FE5old YA E L
Tiigiol Lol A pattern o] ERE FELT Adovt A THHRA sleiAds MU
pattern 0 2 yebvtz Aot B A Ll oA A Felel & FElE s
pattern o] g 2 v} A T gk 2R Aot Figel A= A 2] 9 A0 2] 7} BLEE pattern
o] ot A Fute] RS A on [l AE AW T2 9 &0 789 pattern o] 2
= A= mte] RS pattern & el z Ik MEEEIAC A 3ES WY
o] &4 ohE pattern SuRERl 3 9l lel, el go ok wlTE el QoA e (LK, BEME, T
W] pattern o] £& [F—3tgl ow FEHA A vt INEIPIHES] pattern o] ERIP vpERgo
oo Slel Al L, TERE R RS 3 ARkl A sel H el e BEEske] pat-
tern 2 ZERE GEpiz o] SRR A vl el ok HLUS pattern & R s gl

ZftEY o2 BE A BRAT BE EREY A4 L Mol LDH, o HE
BT BEESA we e & ded oA —BMNSE BEEWl R R #k
of LDH, o] @&EslAl &F= drote A& ulste Aole . & B¥BHEA I
ol leol A= TEAC A W, Ml A WZLEE BRAT &8 EREW- LDH; o ¥
BBEZL sy #EEetA vebdxz Sl AL TR k= 2ol —ESE MRl
219 O] el LEEiAl B Ml AelM e LDHs 7} EEhstA veldoe A
3k ERAS LA SRR & YA BRI o R SRR 89 oy
AE 7] A E Y pyruvate 8] JES S AT EHS #E5E 4 9l LDHg 7}
SR afsH g XEke] dv vt gz Y4t o] Dawson® o) g
srERol wre- LEEHY Mol A= LDH; 9 fife]l | & dolvtn BERITEC %o RN
##el 4= LDH, o {7f%e] MEEA AT = XS #®ES vHEte £FY 4 & #
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BB M%7 LDH EikfEs el £18R% 2R7 e B oid=s & M=
WIESt RE 24 dEd & M) LDHE#EE h#gshd Fig. 3 A 2e wbsh 3
o] kEEpyo ® iEMES BT REDWESDRAEEHWILS L ERKEE
ez gk ol AL —O R THWHEYC A BEITHEY o2/ 7tA 9 LR
A JEHMEE BB R o THAEES MUGACR HKE WikeR ESIE B
Flfko]l 1ee vehile AR ol Kkl BHEARE &4 #AR =v E&F

I [ heart i 1 kidney
[ @ skeletal muscle ] B tiver
31 ] - 3
2 ] ]
‘E
=
@ 21 2
o B
5
X
- 5
e}
S 1+ 14
e
°
-
=
pisces reptelia mammalia  pisces . reptehia mammalia
amphibia aves amphibia aves

Fig. 3. Total activities of LDH in animal tissues.

Befeol QlolAo] fLsimle] s#s MR Skl A(CERRY Mol vk (bR Mol A EFEA S
chz AZd e, =a el delA WEBRFES LY B KEAAT #Este e
LDH isozyme pattern o] o]} o] 2] o o] WEEEF T B 32 KENAE HEE
2 ol fuge) LDH isozyme pattern ¥} RS zho]s glrhE A& LDH isozyme o]  #¥y
o) AREEE laE ol R FMBMES JIA = o TR REN HRE R3S RRE
7} BiEel oiel R Qobe A AR o Gl HkdE FR#HE 44

-] E

AEERA 5, 1589 B LW, WM, MM T TENA 48 AR A&E
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