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Lactate Dehydrogenase Isozyme of Hypoxia Tropical Catfish (Pangasius pohyuranodon, Hypostomus
plecostomus). Sung Kyu Cho and Jung Joo Yum*. Department of Life Science, Cheongju University,
Cheongju 360-764, Korea — In native-polyacrylamide gel electrophoresis of Pangasius polyuranodon, the
lactate dehydrogenase (EC 1.1.1.27, LDH) A4, AsB, A:B;, AB; and B; isozymes were expressed in
various tissues. The LDH A; and liver-specific Cs isozymes were expressed in the tissues of
Hypostomus plecostomus. The bands of LDH in skeletal muscle, heart and eye tissues were not detected
while one band was detected in kidney and liver, and four bands were detected in brain. The detected
one band in liver was identified as alcohol dehydrogenase and an anodal band of skeletal muscle was
identified as nothing dehydrogenase. The LDH in skeletal muscle, heart and eye might function as
pyruvate reductase. The degree of inhibitions of LDH in skeletal muscle and heart of P. polyuranodon
by 10 mM pyruvate were measured 57.6% and 73.8%, respectively. However, those of LDH in tissues
of H. plecostomus were measured 52.7-61.8% so tissue specificity did not appear. Therefore, H. ple-
costomus might be more acclimated to hypoxic environment by anaerobic metabolism of LDH iso-

zymes than P. polyuranodon.
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Table 1. LDH activities and protein concentrations of various
tissues in Pangasius polyuranodon

Tissue Activity (unit/g) Protein conc. (mg/g)
Skeletal muscle 4014 88.7
Heart 62.6 296.5
Kidney 78.5 3318
Liver 25.2 65.6
Eye 68.4 296.3
Brain 67.0 130.2

Table 2. LDH activities and protein concentrations of various
tissues in Hypostomus plecostomus

Tissue Activity (unit/g) Protein conc. (mg/g)
Skeletal muscle 336.6 120
Heart 153.6 21.6
Kidney 56.9 18.4
Liver 13.4 12.8
Eye 61.9 12.3
Brain 171.6 15.6

AsB, ABy, AB;, 2 By B A LT o] FRA Uet, 574
FAEL 0199 band7t AFFH A2FHANE FFFNA
ez, Hx e S350 UetdthFig 14). A,
AsB, AjBy, AB; ¥ By B aALES A/YTAY o|F A
& Joj & o] En7)(Pungtungia herzi) D X2} 5 X (Pseudogobio
esocinus) LDH®] %43} fAbshA vebgoh21] 2evh 2%
2 22N Yetde 5/ FHEL o929 bande &3
AL wo] FFZoAM Yeht §FFAN F2 HAYUHE
liver-specific C; FHEA9%E 23, HF AN Jehve
5/ BHEA o] band: FEHE Wo| SFFA 1}
BuEg FIZoA FUHE eyespecific G FHEAY
O Ao 2 AZHe] o]g JojEF} FAERE g e
Z Alg gt

H. plecostorus®] A+ 243, 4% 2 T2HdA e 54
F49 band7} YehA 4T, A% R BzAAN 244
dite) band7} Vel om, 2tz AolA Y st FHEA
7} Vebd A catfish (Clarias batrachus) ZHZ 2 o) X9 24
39} dxstgon[18], HzFdME 449 THEL band
o] vtebth(Fig. 1B). webA w)7)(S. asotus)o| A Asst By
FYa47 dehde 29[Blee 23tk 242, 4% 3
FxAdA LDH #4e &4 S3HAoY THELY

Ir

i

o

band7} Vel}A] ¢k AL LDHE| &4 -2 pyruvate reduc-
tase2A] AL 248 Aoa, A7GFAL lactate oxidase

o 4L 233 Aolug o] ZA oA LDHE pyruvate
reductase 24 7}5< st= Aoz Aztgc) E3 NBT B
o & #98g 7tx MITE A3l native-PAGE
gelo] LDH 4M& AA 3 AFig. 2) TAZ & 2 HZ23
A ASh liver specific G4 BH &LV} Ve liver-
specific Cy EHEA7 3£ 2E Yehde o579

(2}

Aa b

Fig. 1. Native-PAGE of LDH isozymes in catfishes. A, Pangasius
polyuranodon; B, Hypostomus plecostomus; a, Skeletal
muscle; b, heart; ¢, kidney; d, liver; e, eye; f, brain.
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Fig. 2. Native-PAGE of LDH isozymes in catfish (Hypostomus
plecostomus) stained with MTT. a, Skeletal muscle; b,
heart; ¢, kidney; d, liver; e, eye; f, brain.

Table 3. Relative activity (%) of LDH isozymes in tissues of
Pangasius polyuranodon

Muscle Heart Kidney Liver Eye  Brain

Band - - - - - 3.8
Band - - - - - 53
As 478 118 19.0 9.8 299 21.3

A;B 20.7 191 213 141 18.6 20.2
AsB, 7.7 215 141 16.3 139 20.0

AB; 7.7 24.2 13.0 17.6 153 15.7
B. 16.1 234 257 289 24 13.8
Band - - 42 76 - -
Band - - 28 5.7 - -

Table 4. Relative activity (%) of LDH isozymes in tissues of
Hypostomus  plecostomus

Muscle Heart Kidney Liver Eye  Brain

Cy 126 - - - 55.9 66.9
Band 10.8 - - - - -
Band 8.6 - - - - -
Ay 33.0 100.0 - - 441 331
Band 95 - 100.0 100.0 - -
Band 257 - - - - -
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Fig. 3. Immunoblotting of LDH isozymes. LDH isozymes
were detected by Western blotting after polyacrylamide
gel electrophoresis. a, Catfish (Pangasius polyuranodon)
eye; b, Western blot of eye tissue with the anti-A4
isozyme; ¢, anti-By isozyme; d, catfish (Hypostomus ple-
costomus) skeletal muscle; e, brain; f, Western blot of
mixture of skeletal muscle and brain with the anti-A4
isozyme; g, anti-Bos taurus By isozyme; h, anti-Mus
musculus By isozyme; i, anti-liver-specific C, isozyme; j,
anti-eye-specific C4 isozyme.
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Fig. 4. Effect of Bos taurus By antiserum (anti-BBs), Mus mus-
culus By antiserum (anti-MBy), Gadus macrocephalus liver-
specific C4 antiserum (anti-liver Cy) and Sebastes Schlegeli
eye-specific Cy antiserum (anti-eye Cy) on catfish (Hy-
postomus plecostomus) eye isozymes. a, Hypostonus ple-
costomus eye extract (HE); b, HE + anti-BB4 (1:0.5); ¢,
HE + anti-BB4 (1:1); d, HE + anti-MB; (1:0.5); e, HE +
anti-MB, (1:1); f, HE + anti-liver Cq (1:0.5); g, HE +
anti-liver C4 (1:1); h, HE + anti-eye C4 (1:0.5); i, HE +
anti-eye Cy (1:1).
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Fig. 5. Native-PAGE of alcohol dehydrogenase (A) and nothing
dehydrogenase (B) in catfish (Hypostomus plecostomus).
a, Skeletal muscle; b, heart; ¢, kidney; d, liver; e, eye;
f, brain. ADH, alcohol dehydrogenase; NDH, nothing
dehydrogenase.
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Fig. 6. Effect of pyruvate concentration on the LDH activity
of various tissues in Pangasius polyuranodon. @, Skeletal
muscle; O, heart; v, kidney; v, liver; B, eye; O, brain.
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Fig. 7. Effect of pyruvate concentration on the LDH activity of

various tissues in Hypostomus plecostomus. @, Skeletal
muscle; O, heart; ¥, kidney; v, liver; W, eye; O, brain,
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