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Tab. 1 Performance parameters of mitochondria isolated from five tissues of Silurus meridionalis (Mean + SE, n=10)

Heart Kidney Liver Brain White muscle
. 0.07+0.013 0.42+0.010 0.88+0.015 0.37+£0.026 —
Organ index (%)
, o (melg) 2.5:0.64° 4.93£0.87 9.2+1.70* 9.13+2.86" 2.5120.42°
Mitochondrial protein content
CS (U/mg) 17.93+3.13* 7.20+0.97" 8.42+0.217 6.12+0.47" 1.35+0.327
State 3(nmol O, / min - mg) 69.94+4.40* 30.98+2.84" 32.36+2.60" 18.89+1.317 7.34+0.91"
State 4(nmol O, / min - mg) 14.32+0.81* 5.27+0.45% 5.42+0.73Y 2.76+0.22* 1.20+0.13"
L. (RCR) . 4.93+0.26 5.94+0.30 6.57+0.59 6.99+0.33 6.15+0.28
Respiration control ratio
CCO(nmol O, / min - mg) 676.54+45.17* 327.46+19.98Y 294.34+36.00° 153.23+11.60" 65.73+7.79"

1X, ¥, Z, U

(P <0.05)

Note: x, y, z, u: different letter superscripts in each row indicate significant differences among temperature treatments (P < 0.05)
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Fig. 1 Effects of assay temperature on state 3 respiration rates of
mitochondria isolated from five tissues of Silurus meridionali
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Fig. 2 Effects of assay temperature on state 4 respiration rates of
mitochondria isolated from five tissues of Silurus meridionalis

[7]
U/g , a b c
(em* / cm?)
mtDNA )
[6,21,22]
5 CS
27.5C
CS 17.93 8.42
7.20 6.12 1.35 U/ mg D,
4 (P < 0.05),
, (P < 0.05) 5
2.5 493 92
9.13 251mg/g (1,
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Tab. 2 Effect of assay temperature on the value of RCR for mitochondrial respiration in different tissues of Silurus meridionalis (Mean + SE,

n=10)
Temperature (C) Liver Kidney Brain Heart White muscle

7.5 2.29+0.40 3.19+0.36 3.08+0.32 3.96+0.45 1.85+0.17
10 2.74+0.36 4.30+0.58 4.98+0.67 3.85+0.57 3.11+0.35
12.5 5.03+0.39 6.11+0.73 5.02+0.64 3.92+0.58 3.03+£0.22
17.5 5.60+0.82 5.49+0.51 7.45+0.60 4.58+0.19 5.59+0.38
22.5 6.98+0.67 7.07+0.56 6.87+0.47 5.55+0.37 5.92+0.22
27.5 6.57+0.59 5.94+0.30 6.99+0.33 4.93+0.26 6.15+0.28
32.5 5.0840.63 4.74+0.20 5.06+0.16 4.53+0.28 4.50+0.11
35 3.98+0.29 3.36+0.14 4.48+0.37 3.04+0.25 3.73+£0.22
37.5 3.42+0.25 3.23+0.27 3.67+1.67 1.76+0.32 4.07+0.50
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COMPARATIVE STUDIES ON METABOLISM OF MITOCHONDRIA ISOLATED
FROM VARIOUS TISSUES OF SOUTHERN CATFISH, SILURUS MERIDIONALIS
CHEN

YAN Yu-Lian and XIE Xiao-Jun

(Key Laboratory of Freshwater Fish Reproduction and Development (Ministry of Education), School of Life Sciences,
Southwest University, Chongging 400715)

Abstract: To investigate diversity of mitochondrial contents and metabolic features in various tissues, the respiration
rates of mitochondria and activities of cytochrome c oxidase (CCO) in heart, kidney, liver, brain and white muscle of
southern catfish (Silurus meridionalis Chen) were measured at temperatures of 7.5, 10, 12.5, 17.5, 22.5, 27.5, 32.5, 35,
and 37.5°C, respectively. At 27.5°C, state 3 rates were 69.94 in heart, 30.98 in kidney, 32.36 in liver, 18.89 in brain, and
7.34 nmol O,/ min - mg in white muscle, respectively. And activities of CCO were 676.54 nmol O,/ min - mg in heart,
compared with 327.46 in kidney, 294.34 in liver, 153.23 in brain, and 65.73 in white muscle. Statistical analysis indi-
cated that either state 3 rates or activities of CCO showed the similar comparative trends among the five tissues. Either
of the two values were significantly higher in heart than those in the other four tissues (P < 0.05), and significantly
lower in white muscle than those in the others (P < 0.05). The two values in brain were significantly lower than those in
kidney and liver, but there was no significant difference between kidney and liver. The global mitochondrial contents
were evaluated by the activity of citrate synthase (CS) in various tissues in the present study. At 27.5°C, the values were
17.93 in heart, 7.20 in kidney, 8.42 in liver, 6.12 in brain, and 1.35 U / mg in white muscle, respectively. Heart presented
the significantly highest value compared with the other four tissues, and white muscle presented the significantly lowest
value (P < 0.05). There was no significant difference for activities of CS among kidney, liver and brain. From 7.5 to
32.5°C, either state 3 rates or activities of CCO increased respectively with increasing temperature in all of the five tis-
sues. But both indexes in heart began to decline dramatically from 32.5°C to 37.5°C. Values of the respiratory control
ratio (RCR) almost were less than 4 at low (7.5°C—10°C) and high (35°C—37.5°C) temperature rang. RCR for white
muscle at 7.5°C and for heart at 37.5°C presented very low values of 1.85 and 1.86, respectively. Based on the present
results, it could be suggested that activity of CS could be used as an indirect index to compare mitochondrial content
among various tissues in the southern catfish. And the mitochondrial content and metabolic capacity were significantly
variable among different tissues. Heart presents with the higher mitochondrial content, higher metabolic capacity, and
lower tolerable capacity against the extremely high temperatures. White muscle showed the lower mitochondrial content,
lower metabolic capacity, and lower tolerable capacity against the extremely low temperature. Kidney, liver and brain
characterized by middle mitochondrial content, middle metabolic capacity of mitochondria and a higher tolerable ca-
pacity against the either extremely low or high temperatures.

Key words: Respiration rates of mitochondria; Mitochondrial content; Cytochrome ¢ oxidase (CCO); Citrate synthase
(CS); Silurus meridionalis Chen



