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Changes of Activities and Isozymes of Lactate Dehydrogenase in Coregperca herzi and Pseudogobio esocinus
Acclimated to Rapid Increase of Dissolved Oxygen. Sung Kyu Cho and Jung Joo Yum®*. Department of
Life Science, Cheongju University, Chenogju 360-764, Korea — The metabolism of lactate dehydrogenase
(EC 1.1.1.27, LDH) and C4 isozyme were studied in tissues of Coreoperca herzi and Pseudogobio esocinus
acclimated to rapid increase of dissolved oxygen (DO). In C. herzi the LDH activity was changed
35-39% in brain and liver tissues, and within 20% in other tissues. The A4 isozyme was increased and
isozyme containing subunit C was decreased in muscle tissue. The By isozyme was increased in heart
and kidney. In P. esocinus, the LDH activity in liver tissues was largely increased to 150% for 30
minute and 70% in other tissues. The A; isozyme was increased in muscle and B; isozyme was
increased in other tissues. Especially, the metabolism of liver tissue in P. esocinus was regulated by
increasing liver-specific C; and decreasing A4 isozyme. But the metabolism of eye tissue in C. herzi
was regulated by decreasing LDH activity and eye-specific Cy isozyme. The LDH activity and LDH
isozyme in P. esocinus were largely increased than C. herzi acclimated to rapid increase of DO. And
eye-specific C4 and liver-specific Cs isozymes played role as lactate oxidase. Therefore, the response
of species acclimated to rapid increase of DO seems to be variable, perhaps due to prior exposure

to environmental conditions.
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A(EC 1.1.1.27, lactate dehydrogenase, LDH)
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Fig. 1. Changes of relative activities (%) of LDH in tissues of fishes acclimated rapidly to DO change from 6 ppm to 18 ppm.
Coreoperca herzi (@) and Pseudogobio esocinus (O).
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Table 1. Relative activities (%) of LDH isozymes in tissues of Coreoperca herzi acclimated rapidly to DO change from 6 ppm to

18 ppm (mean£SD, n=5)

LDH Time(hr) 0 0.5 1 2 4 6
A, 611123 60.6+09 66922 721415 53604 624109
Muscl AB, 156217 162+12 146+15 111425 17.6+15 16.7+25
uscle B, 182+09 195+15 154+15 131+18 248407 183+18
C hybrid 51+07 37407 31+09 37+09 40+12 26+1.0
A, 14008 12.0+0.3 114102 11.5%1.1 120%25 111403
Heart AsBy 303405 31.2+04 31.0+0.8 285413 26724 30.7+0.6
Bs 55.7+05 56.8-0.3 57.6+0.7 60.0+12 613109 58.2+0.5
Ay 239+18 214+02 223429 243123 233424 23409
Kid AB, 24612 256103 254105 20+17 229+09 320+11
1aney B, 515+27 514+14 523+3.1 537+15 53.8+27 45707
C hybrid - 16+1.1 - - - -
Ay - 139428 ) - 294109 -
Liver B, 100.0 83.7+15 100.0 100.0 942417 100.0
C hybrid . 24+15 - - 29+10 -
Ay 109+09 11.5+04 11.3+01 73+18 121403 12,2402
AB» 10107 161+05 165105 134415 118405 182403
Eye B, 275+15 282+2.0 298+0.4 294405 260+11 291+09
C hybrid 33,0421 31.3+17 296+05 34.0+22 344+14 30.4+0.8
Cs 185+0.5 12,9409 12.840.1 159409 157407 101+1.0
A 138£15 103£09 130403 12806 14.2+07 144109
Brai AB; 251425 268+2.0 289419 278415 239+16 26.0+23
ram B, 432+32 420+18 433+25 422+15 435408 441+27
C hybrid 179409 209+12 14.8+09 17.2+04 184%08 155+1.2

C hybrid : heterotetramer containing eye-specific subunit C.
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Fig. 2. Relative activities (%) of LDH subunits and isozymes in tissues of Coreoperca herzi acclimated rapidly to DO change from
6 ppm to 18 ppm. Subunit A (£I); subunit B (B); heterotetramer containing subunit C ([]); eye-specific C4 isozyme (£2).
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Table 2. Relative activities (%) of LDH isozymes in tissues of Pseudogobio esocinus acclimated rapidly to DO change from 6 ppm

to 18 ppm (mean=SD, n=5)

LDH Time(hr) 0 1 4 6
Ay 426+14 460£15 446*09 50.1+3.1 447x27
AsB 229+08 265t1.0 281107 323+28 278+18
Muscle AsB, 140108 104+£1.2 125104 7.7£03 114+14
AB; 102104 92108 6.9+0.7 41%07 79108
By 103%0.2 79105 79102 58103 82104
Ay 10.8£0.5 119+01 7301 3.3%02 7008
AsB 20409 19.240.5 18.610.7 169701 16.7£1.0
Heart AsB; 242+20 226%1.2 251£09 263%25 244%17
AB; 251x14 221+09 271x06 293131 283%1.5
By 19.5%£0.5 229+08 219+06 242%25 236132
C hybrid - 13+02 . - -
Ay 261%15 225%11 26620 253%20 286115
A;3B 21.0£11 212£0.5 209+0.7 18.0x1.0 148106
Kidney AsBy 17909 17.7+04 12.8+1.1 11.9£09 10509
AB; 15.9£09 146£0.9 11.6£1.0 9605 9.7+0.3
By 191+20 240£17 281+18 352£35 364+21
Ay 13.4%1.0 64105 76104 79+0.7 102+05
AsB 17.9+09 208109 205+15 20.7£1.2 19.0+08
AsB, 21.3£15 104£0.7 93107 124104 12305
Liver AB; 15.3+1.2 94+05 8.0+09 12.0+06 95+04
By 9.0£07 11.7+0.2 102402 125%01 83103
C hybrid 155+1.1 129405 - - -
G 76105 283%15 444103 345%08 40.7+1.2
A4 16.9x0.9 10.5£0.5 111205 80+01 125%0.2
AsB 19.7+1.2 16.6£0.5 15705 11.2+£0.9 134108
Eye AzB, 20.6%1.5 206x1.1 215£10 16.0£1.2 183105
AB; 199+11 219+11 214+13 21%15 214+09
By 229+04 303+1.3 30.3£1.2 427%0.9 344111
A4 128402 7905 34101 25103 3.6+0.3
AsB 169+04 141£0.6 10.6+038 621038 100116
Brain AzB, 193£08 194+£0.9 182107 14.0£0.8 172+13
AB; 21510 222+19 258129 26.7+1.7 271£1.0
By 295%1.7 364126 42.0+34 50.612.0 421+23

C hybrid : heterotetramer containing liver-specific subunit C.
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Fig. 3. Relative activities (%) of LDH subunits and isozymes in tissues of Pseudogobio esocinus acclimated rapidly to DO change
from 6 ppm to 18 ppm. Subunit A ([J); Subunit B (E); heterotetramer containing subunit C ([J); liver-specific Cs isozyme ().
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