B OW

L ORI E & PR A1 [ AL IR B K 5 8 3% o 16 1
BT A VAL NIRRT

W ke kY

O

Pt

1) e ERMOKESA A & — B REBI  ~ ¥ —

(T 669-5254 HIRMTAIH LT % H: 123)
2) BRBRPRRFHRER AT (T 899-2201  HE i kATEH 1678)
3) (=) 3 - i B SE BT R iF ZE R8T Bl Wy ks 2 A 72 50 F

(T 305-0856 > (XhiE#EE: 3-1-5)

(20194E 6 H 26 H4) - 201949 H 5 HAzHY)

=

n"

NS ORAEIREE & AREIR 25 LDH #IEMEE 7 A4 VA ZIC U THEICOWTHRE L7z, R RV A Y £
MERE A Je YR TEAAME  E r H 15 S N G 2 FiRE (4, —20, —80T) THAELZ. F7/2, aviru—klLCa—
73 v —FEMERIEO MBI O WT MET L7z, RIVA Y A VfliE BEHNMICEB T 5005 LDHBIEE: L 714 V¥4 413,

—20CHRAE S O -B0CIRAF T 12 7 I, AHEZRZALIZ

BOLNErotz. —T, KITBUT % —20C 1R4F O MLiF#

LDH &M, 1 4 HABICEAERIIKT LA (P<0.05). KILiED LDH 74 VYA 20 M%7 2= v bEiE, 4l
WCHARTE» 72, FMEZEIE & ZR 20, —20C O HHEAET LDH BIGMHER 7T 4 VAL 25512 & H 3%
ETHIEDPRBENS, —F—7— F 4:0MiE, LDH, RARIREE.

LRI AKFEREFE (LDH) 1 3AN O £HHRIC)E < 540
LTBY, OGS, mEs, IR ERE RN
i g7 &CHIEL L CILIE IS DS LR35 [0, 2], 3
By FIERTIE, 1L LDH BIEHER 7 4 VA 2 0llE
0BG ARE, RO E % & ORI
HENTwb [3-5].

LDH X, MAEE HMO 2HEHOY 722y M5
HA4BETHEESNTVSEY, MYy 722>y bid-10
~-20C TAREIC R YR T WD, —HIITIZE
T TOIMREORFREIZ-80T RS T (1,
2]. ARHE, KTIZ—20T THA L2 X LDH &1
PWEPET T 5720, WEICHESZVWEREIRTWS
[6-8].

— T, FZown T, i ORAFREZ 20T 12
L7236, 3~4EMARE X LDHREEIZEL T»
72wy i [9,10] Y, BRI X o THRAFNR
LR OMBRTR LWL H D, T, ALRASY
A HE e BEMME TG LDH BIGs 825 2 L
Wi [11] SNRTWD A, ML o &R AEE SR

———————————————————————— H#R&3E 73, 101~105 (2020)

VD LEPEIAHTH D, —20C DG A IZZHIT R
AR 2 E IR S TBY, HEMICHHTE
B A5G OBRGE R ORI EETH 5.

Z 2T, AR T MG O RAFIREE IR O Bh e <
RO E WA LDHEEME L 74 VA JITRIT T
B O T 57208, 4 (RVAY A Uff, BEM
) KOWRILTE % F vV TR O RAEEC D W TR
L7

MR RO HE

WEY > TIV - RO THEEEB S Tw S L
RIVAY A R 6 B, BRI 5 8, 3 —
7w — MR 4 BHOSHIFIR & ) 7L A A (N
Vxr M IEZERIE, 7VER, i) HRML, =
it T —HME &, 3,000 [z T 20 75 055055 B 2 47
WL 2 72, ME B L ThwawnZ & 2R L 72
&, F—EEZ LI L TRAZRITELZ.

KERFIE : BRICL 72 3 & (4, —20, —80C)
TRAEL, ZFiE RV Ry 4 Cff, BEAE) 1220w

TR TR B SR ((EI0R) B3 - £ SE B S T FE A B M i AR F 22 80 )

T 305-0856 > Xl & 3-1-5

@ - FAX 029-838-7795 E-mail : sarai@affrc.go.jp
—101——

HEk&EE 73 101~105 (2020)



ML O PRAFIRIE & FURRBLUK KIEF A DL
# P ROKO 0 HimiE (mifr#E4 H) (2B 5 LDH IEHE I H KM #7322 bt

HOH (A (kiR 5 4 L) Y (BB B (3—2 > v —Fh)

LDH itk (1U/D) 1,004 =101 1,269 =136" 481 +54¢
H¥72=v Mk (%) 75 73 56
MH¥7z2=v M (%) 25 27 44

P + B i

a b, ¢ BEFFHICHEEADD (P<0.05)

TS s OH), 6 7 HRECTCIAATE, £ 1,600 - 4 GRILREA L HE)

D% 12 7 JEICLDHBIEE R 7 4 V4 A %2 g 1,400 -

L7z, BRILEIZ W CRILESE4SH 0 H), 67 H#% _L200¢

FTIHHTLIC LDH I EWE L. 720 HO S 1,000

T4 VL LEWELE. o 0oy

5% # LDH &M% © 1Ll % LDH ifi ¥ 0 9 13, 3 23

B AT (7020 T ETB) AT, BHH A 72 200 -

JaY—Z, HH) BHOTEML 7. ol

MFLDH7 AV H A LBAE LDHT7 A VHF AL LD

WL, 78— A5 VERKEECTEM L 7. i % 1,600 -

FHU—=AFN (54 95 Y2V LD, B~V F BT, 1,400

HE) \CHA LI 250V T 13 AMAAKB LR 5 |

RIS (¥4 4 Y 2V S-LD #R#E (QG), #~L E ol

FREZERT, #E) %MW 37C T30 SRS S &, K =

R I B\ k% % 572, LDH 7 4 V% 4 2 Ol E i = a0t

PO L, BEXIKEICE Y LDHZ& 74 V91 A1 200

SEEL 728, MUBHEEZ T AU A VICEEE S L, 0-

LM% T & LCAER SN NADH, 3V 7 R 5 —¥ 0.

DOIFFAETTNTB 2%t L, RV HF U2 AL THE

BICRMEED, TAVFAL LI, FY Y b A—F— 500

(DENSITRON CR-20, #0% %, Hu) #HWTHkE g 400

570nm T 217\, LDH1~5 O &iGtkfii & H K O = 300

MH72=y b IE L7, 2 a0l

WEEHARAR - % ABRBE (4, —20, —80C) 2B 50 ool

H il 54 0D & (RAAEB A & @ LDH R PR O . R

LDH1 ~5 O &G o g, 360N bl o LDH #
WEPE D HEUS Student's—t MUE & 17 o 72, fE A 5% &
e ERAEL L7z,

MG EESH OH) OFV A A4 ¥R
LDH i ¥ 1%, 1,004+1011U/1, 5 € F1ff 1% 1,269«
1361U/1 THEEMA O LDH iGM254F & (P<0.05) 12
‘.%75‘97‘: (2%)

RNVA L A L BREFEEO I LDH i1,
—20C RO —80C A B VT, 12 W A THELRE
LiEBo SN ah o7 (K1), —F, 4CHETIEMN
FiED 1A HUKETO HICLNTHEE (P<0.05) %K
TaRLZ (1),

ANVALZ A4 HEEBRBANEOME T A VA4 LI,

HER&RE 73 101~105 (2020)

BRI (H)
1 ROKICB T A BRAAE o LDH #0214t
ARG - A 4T, O -20C, @ -80C
¥ ABICBWTOH (ESEESH) S THE
=Y (P<0.05)
S + A

—20C KO —80C - FEICB VT LDHLI~5 D FXT?D
WHE2S 12 7 HEICHBERELERO N o T2
(K2). —J, ACHIETIEZRIVAY L VR OCBEAH
fii & b 12 LDH2 %7, LDH3 i M O° LDH4 i& ¥ A% 1
A HUBETHE KT (P<0.05) #xRL7: (X2).
ACHEAD LDHS G HX, SNV AZ A YHT5 5 AL
Be, BEMMETIX12 7 H THELRET (P<0.05) %R

—102——



LDH4 (1U/D) LDH3 (1U/1) LDH2 (1U/1) LDH1 (IU/1)

LDH5 (1U/1)

WM A B S i

700 - FRIVABZA &
600 -
-l IS T T L.
400
300 -
200 [
100 -

LDH1 (IU/)

500

400 -

300

200

LDH2 (IU/I)

100 -

300
250

200
150 |-
100

LDH3 (1U/1)

50

160 -
140 |-
120 -
100 -
80
60 -
40 -
201

LDH4 (1U/1)

100 -

60 [

40 -

LDH5 (1U/1)

R (H)
2 HRNVAY A CREROCRENICBT 5 RN O LDH 7 4 V3 A4 Ao Z4L
ARt - A 4T, O -20C, @ —80C
* D BBECBVTOH (MESEELH) ICHRTHESED D (P<0.05)
Y3 = R A

—103——

700 -
600
500
400 -
300
200 -
100 |-

oL

500

400 -

300

200

100 -

300
250

200
150 |-
100

50

160 -
140 |-
120 |-
100 |-
80
60 -
40 -
201

100 -

60 [

40 -

0 1 2 3 4 5 6 12
BAFIAR )

H¥Ek&EE 73 101~105 (2020)



ML O PRAFIRIE & FURRBLUK KIEF A DL

L7z (M2). LDHLGH I § R ToORERE 4,
-20, —80C) IZBWT, 127 HHETHERZILIEFE
OHENRDo7z (K2).

JKILE o LDH #&iGkix, —80CHAETIx6 7 HMT
BEZEAZED SNV, —20T KU 4CHAETIZ
1A ALUBETO HICRTHE (P<0.05) 2K Tx2R
L7 (K1).

MmiEm#ELH (0 H) omiE LDHT7 4 V¥4 A0 H
FOMY7T2=y bHIE, SWVRF AL HTIIENE
75 K 25%, BEMFETIIENENTI L 27% &
WAl e b, (ZIFHE UMK TH -7 (FR). —F, K
MiEDILDH 7 A VHFA 2O H KO MYy 7=y M
ZZENZEN56 R 44% TH Y, FIiFICH~TM 4
Ty MR Ero7 (5.

Z %=

FIVAZ A e BENMO MER LDH &k & 7 4
VA AL, —20CTRAE RO - 80CRAFILIE T 12 A A
M, FELZELEROON -7z —F, KT
—20CHRAED TG LDH #8351 1 A4 A2 ICI3A B
TLTBY, Bi#E Mk REES N (8]
Tollersrud [9] % Spate & [10] 1%, —20CHRAFL 72
055 O LDH #lG YA 3~ 4 EM R E RS 5 &
WL CTWwa2s, ABgECidL ) REIBMRAE L2129
RH#ZIZBWTH, —20CHRAEILIE D LDH {1425 - 80T
PRAF L RIS E T 5 Z EAVRE LTz,

LDHE, HME MM 2O 7T 2=y M 25K
ZAMKTHE SN MBEOHMAEGEDLEN® DL H,
(LDH1), HsM, (LDH2), H,M, (LDH3), H/M;
(LDH4), M, (LDH5) O 58D T 4 V¥4 AHHFAE
T5 2] MY 722y biZ—-10~-20CIZBWVTA
RRETRELRTVE SN, — BRI ORI
ELT-30CAHEIEENTWAER [1, 2], KftoME
W2 & D EWREIC X o TIRAFIREE & 1K O BItR A HE % 5 1]
HEPEDSRIE S 7.

TA VYA LNGEITEMREIC L o TRR L7220 [12],
HEOCMY 7=y MUEZEBYHEIZE->-THRS. K
OMYTL=y MHiZ48% T, ATIE36%, KTIZ
38%, FTIX22%RREL SNTWBDY [2,11], AHf%E
TIAIVASTA YFEOM Y7 2= > bLid 25%, BE
MEET27%, BKT44% L2 ->THBY, BBthllEHs
RO ENE LN FTIE-20CRTDOREZ =
FRT VMY 7T 2=y MERKRLE, Ak o
FEICHARTELS, HY 722y MBI D 5 72
W, —20CHRFEDOIFIZB T LDH A3l LIS { Wi
PEZ FEO M B ASHESE S 7.

RWVAY A AL BEFMBEICBT S 4T HRAF LT O
LDH 74 V¥4 2, MYy 7212=vy ba2&EFhw

HEk&EE 73 101~105 (2020)

LDH1HEE 127 HBE LA RS S, MYb721=v M &
“t LDH2~5 O &R MEAE BRI T T2 2 &0 5,
WHIE 4C) 1B 540 LDH O R{HIZBWTH
MY 7=y bORGEPRE HBL TV DA HEMEA
IRIE Sz,

AWFZeTix, BEMMED LDH G HR VA & £
WCHARTHEICE, B [11] LRk RIES
N7z, BEMAEIIATEICB T 5T 20X — T %
72, RNVAF A CHIZHART LDH G2 % 57
REtES R S hCw s [11]. F72, Ao 4CHRAF
A6 ORI @ 4C K OF - 20C B-AETid, 1iiis LDH #&
EHEOEBELGITARDOONLZ END, IO OMmME
S THAE S N 72 13% 13, LDH DGR 72 s oo 4l
WA THAHZ EDTER I N2,

UltoZ bnrd, RAVAZ A4 HEBEAMIZBI) S
LDH #IGMEE 74 VA 22O WTIE, iiE® —80T
BECMAT, —20CHRECB VT, 120 AMIZIE
FIRRICLE S BRI SNz —TF, RILE % RET
LYaid, —80COWHMEN LI R D I EHRS
nr.

LDH MK LT, —20CHRAF DI 2 i ¢ &
5T NEMEDOIUNEDIRA S 123, KHHR O KA
~NOEHPHIRE S NS,

51 A X ®

(1] kMW 5 : BRI AREOZ ) X)) V. M
F o4 FLERWIOKFEEEE (LDH), HER&EE 32, 281-
292 (1979)

(2] RIHETE : FLERINOKFREER, BRI 5 5 BEIRILY,
KIGRESAR, % T, 190-195, BEESEIA, HA (1993)

[3] MAH— ElEsF, HREE KuES BEAEEZ
B O, SAERE BB ICAS N MY S
7V =R & TR FR R A FERES], H EREEE,
64, 941-945 (2011)

[4] ®AGR, —HZ, & BF, Z0RIZW, I
RERRA, R - BEMMEAICB 2 BiED S
A, HERSEE, 37, 779-783 (1984)

[5] Moss BW, McMurray CH : The effect of the duration
and type of stress on some serum enzyme levels in
pigs, Res Vet Sci, 26, 1-6 (1979)

[6] Witk &H 1 BT, 8wk AZENE
PRAFIRIE LS BT 2 M54 LDH iGVE R 057 4V H A A
NI OW T ORMGE, #AKRA, 32, 1131-1134
(1982)

[7] WHIEZ, (L6 EHE, JEARIE, Bn 0 KoM
FAEIZOWT, HE, 1275, 22-29 (1975)

[8] HHHMHE, K¥r 1%, WRER, HpZE— B G
KL FLER K K EE R OWE IS 3 2 M5, HIKSEE,
25, 21-28 (1988)

[9] Tollersrud S : Stability of some serum enzymes in
sheep, cattle, and swine during storage at different
temperatures, Acta Vet Scand, 10, 359-371 (1969)

—104——



WM A B S i

[10] Spate MP, Burks MF, Evans PS, Tumbleson ME : enzyme activities in plasma and leukocytes in dairy
Concentrations and activities of bovine serum bio- and beef cattle, ] Vet Med Sci, 65, 1241-1243 (2003)
chemic constituents as a function of storage time and [12] Kaneko JJ : Blood analytes in large animals, Clinical
temperature, Clin Biochem, 3, 137-149 (1970) biochemistry of domestic animals, Kaneko JJ eds,

[11] Arai T, Inoue A, Takeguchi A, Mizutani H, Shimoo M, 4th ed, 888-889, Academic Press, San Diego (1989)

Sako T, Yoshimura I, Kimura N : Comparison of

Stability of Serum Lactate Dehydrogenase Activity and Isozyme Pattern in Cattle
Based on Storage Time and Temperature
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SUMMARY

This study aimed to assess the stability of serum lactate dehydrogenase (LDH) activity and isozyme pattern
based on storage time and temperature in cattle. Serum from Holstein and Japanese black cattle was stored at
a variety of temperatures (4, —20 and —80 C). We also examined the serum of swine (Yorkshire) as a control.
In Holstein and Japanese black cattle, there were no significant differences in serum LDH activity and isozyme
pattern for 12 months at —20 and —80 C. On the other hand, LDH activity of stored serum at —20 C in swine
decreased significantly (P<<0.05) after 1 month. The M subunit ratio of LDH in swine serum was high com-
pared with bovine serum. It was suggested that LDH activity and isozyme pattern using the bovine serum

stored at —20 C was stabilized for 12 months. —— Key words : Bovine serum, LDH, storage temperature.
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