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Metabolism of lactate dehydrogenase (EC 1.1.1.27, LDH) was studied to identify the function of
LDH-C. Tissues of LDH liver-specific Ldh-C expressed Carassius auratus and eye-specific Ldh-C ex-
pressed Lepomis macrochirus after starvation were studied. LDH activity in liver tissue from C. auratus
was increased after starvation. And LDH specific activity (units/mg) and LDH/CS were increased in
tissues. It means the anaerobic metabolism was taking place in C. auratus after starvation. LDH By iso-
zyme was decreased in skeletal muscle and increased in heart tissue. LDH C4 isozymes those showed
in eye and brain tissues were identified as liver-specific C4 isozymes and disappeared after starvation.
And C hybrid in eye, A4 isozyme in brain, and both C hybrid and C; isozyme in liver tissue were
increased, respectively. In L. macrochirus, the level of variation of LDH activities was low but greatly
increased especially in eye tissue and LDH A4 and AC hybrid were increased in brain tissue. The
LDH activities in tissues from C. auratus and L. macrochirus remained 30.30-18.64% and 25-18.75%, re-

spectively, as a result of the inhibition by 10 mM of pyruvate. The Km"

R values of LDH in C. auratus

were increased. As a result, LDH liver-specific Cy isozyme was expressed in liver, brain and eye tis-
sues during starvation. It seems metabolism of lactate was predominant in brain tissue. After starva-
tion, the liver-specific LDH-C was affected more than eye-specific LDH-C.
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LDH-CY 7|%5< &<lst7] 9134 LDH liver-specific C7}
LFHE = Ho12 VoMU E AN F tjxT 3 7)ok
=42, A%, 3, v 2 4249 LDH 4% vasglt
(Table 1). 7]o}# E4 ¢ LDH 4 & thz3 A9 f4
st w3 H2He 25 FUHEAOU, ARE 12617

unitsZ 3.068), 7FZ2-& 243,08 unitsE 6.878 2 7}A AA
S7HE ATk webA DOZF w43 7 Al AR b 1hzA
LDH &4 9 W7} 1, R T4 tzH A% LDH A4
o] Z7tE Atk A8k FAFeFGATH B A ok 7] oo

A A% 3794 mg, k2A 3529 mgl® FUHE N, AL,

Table 1. LDH activity, CS activity and protein concentration in various tissues from C. auratus and L. macrochirus (C: control; S:

starvation)
o o ) Specific activity
. . LDH activity ~ CS activity Protein LDH/
Species Tissues . . LDH (@3
(units/g)  (units/g)  (mg/g) cs : .
(units/mg)  (units/mg)

Skeletal C 147.58+0.58 2.30+0.11 4234+092 64.17 3.49 0.054

muscle S 151.64+0.13*  1.09+0.05* 2818+096* 13912 5.38 0.039

Heart C 41194045 2.07+0.19 18.14+1.46 19.90 227 0114

S 12617£241%  1.3240.06* 37.94+1.32¢ 9558 333 0.035

— Liver C 35.40+1.09 0.89+0.01 25.9440.73 39.78 136 0.034
: S 243084252  2.02+0.05* 3529+0.68* 12034 6.89 0.057
. C 30.77+0.09 1.89+0.10 77 82+0.67 16.28 0.40 0.024

ye S 4408+011%  0.75£0.02% 68.32+0.84* 58.77 0.65 0.011
Bra C 109.96+5.79 2.6240.40 27374112 4197 402 0.096
ram S 119.51+1.87 212+012* 14.62+1.35¢ 56.37 817 0.145

Skeletal C 233.05+3.54 1.55+0.07 4996090 15036 466 0.031
muscle S 202574306 0.12+0.01* 47514063  1688.08 426 0.003
Heart C 199.67+1.93 2.78+0.11 120.45+1.74 71.82 1.66 0.023
ear S 8428+181%  0.60+0.03* 4513+150¢ 14047 187 0.013
L y . C 5.95+0.01 0.76+0.06 47.61+0.61 7.83 013 0.016
- macrochrus ver S 507+0.03*  0.55+0.01% 43.36+0.78% 9.2 0.12 0.013
. C 20.28+0.71 1.24+0.07 61.88+0.52 1636 0.33 0.020
ye S 23384028 0.11+0.01* 6059+051* 21255 0.39 0.002
Brain C 58.69+0.35 0.86+0.08 83.85+1.34 68.24 0.70 0.010
a S 054+5071%  037£0.01* 1037+055*  114.95 410 0.036

Data are mean * SD, n=5, *Significantly different from the corresponding control value using the Student’s t-test, p<0.05.
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Fig. 1. Immunoprecipitation and Western blotting (W) of LDH
isozymes in various tissues of C. auratus using antiserum
from Scomber japonicus LDH eye-specific C4 (anti-LDH
eye-specifc Cy) and Gadus macrocephalus LDH liver-
specific Cy (anti-LDH liver-specifc Cy). L, liver; 1, L+
anti-liver Cy (1:0.5); 2, L+anti-liver C4 (1:1); 3, L+anti-eye
C; (1:0.5); B, brain; 4, B+anti-liver C4 (1:0.5); 5, B+anti-
liver C4 (1:1); 6, B+anti-eye C4 (1:0.5); E, eye; 7, E+anti-
liver C4 (1:0.5); 8, E+anti-liver Cy (1:1); 9, E+anti-eye C4
(1:0.5); 10, (W) Etanti-liver Cj.

+

g A3 C hybrid7} s2]A YeEb 1 C HETF S H AT
(Flgl 10). ©ebA 7 o 2 F2A A JEtE G THEA

= LDH liver-specific G81 A2 ZR1E 3T, G ATV}
Ay FHELET By HEAS T ARG A0 E A3
o 7]oF S0 —‘—7:]:113‘[% 7} 78k, AsB7Y oFSkAl JEr
UL Bt AR, 9 EAE TAH AT (Fig. 2M). 7107} 218
H WA B, o] Yol Aoz AT ARz A,
¢+ AsB, AsBy7t YERAL Byt S7HE Itk (Fig. 2H). 1H2A S
At 25 #4331, ABye S7FE U By UERUA 4%,
C hybrid®} C, &4 F7FE A (Fig. 2L). &AL E v 4
8 SN Ao R FAE -Cr% *2‘74 < AJF F7HH
1 0E 2%4& Bt Z7hEu 2

2!

2 liver-specific Cy7}

S7HE AL At s ol 24 H 9 E}% [8]¢k frAtakSATE.
F24L 7)ok 2719 Ay, ABy7t 73, By C hybrid7}
581, G &40l T YEgoER Yeongl 13 [49]9]
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Fig. 2. Native-polyacrylamide gel electrophoresis zymograms of
LDH isozymes in tissues from C. auratus (C: control;
S: starvation). M, skeletal muscle; H, heart; L, liver; E,
eye; B, brain.
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S: starvation). M, skeletal muscle; H, heart; L, liver; E,
eye; B, brain.
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Table 2. Apparent Michaelis-Menten constant values for LDH in tissues from C. auratus and L. macrochirus (C: control; S: starvation)

) C. auratus L. macrochirus
Tissues
C S C S
Skeletal muscle 0.050 0.057 0.086 0.118
Heart 0.039 0.040 0.028 0.036
Km™® (mM) Liver 0.032 0.035 0.052 0.035
Eye 0.041 0.045 0.029 0.035
Brain 0.052 0.059 0.040 0.031
Skeletal muscle 105.33 115.00 129.13 146.34
Heart 116.27 114.70 99.60 97.41
Vmax"™® (units/g) Liver 86.00 111.74 116.10 107.79
Eye 114.43 113.55 114.74 102.16
Brain 113.54 115.04 108.38 103.38
0118 mME F3tgo] 7pa de Ao g F9gly, #274 3846-3855.
T 258o] 22 Yolgon 7txAy HzAL 27 0,035 2. Black, D. and Love, R. M. 1986. The sequential mobilisation
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A28 AP UslA) 24¢ 70 Bg Asheo] T 160470,
5 279 Km"™* 0.080-0.089 mM[50]¢l Hl3) & Ao 3l 3. Bond, C. E. 1996. Nervous and endocrine systems. pp.
H937, 4o TAZ ALY Km™™ 0173 mM, £ 242 A9 241-258. In Bond, C. E. (eds.), Biology of fishes. Saunders
Km™ 0209 mM[18]5TF A3t o] IEE A4h B4 7 College Publishing, FortWorth.
954 T8 O3 wSo] ATa WE Aoz sl 4. Bradford, M. M. 1976. A rapid and sensitive method for
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