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Fig 1 The posRexercise oxygen consumption rate curve of Chinese catfish with different body weight
2 (y= at be =)
Tabl2 Variables in o MO, and resume time relationship equation with different body weight
<3010 g 3010) 5000 g 5010) 10000 g > 10010 g
a 41202 0109 31842 0111 31747 0119 31417 0130
b 71967 01 24 6687 0120 516872 0127 51377 0144
c 0 133? 0010 01094 ? 01008 010897 01 011 010807 01021
oy 5121 737 7179 8166
toso, 2152 31187 33166 37144
to9o, 34163 48 9 51174 57156
59185 711 06 63182 67113
EPOC(b/ ¢)
20) 40min,
3 [1,5,12]
VO, 311
b b
[3,12] VO, 2191) 3157, VO, ( 5) 8),
12 .
(Salmo salar) [ ], ( Adpenser :
- et
ayrhyndws) (2 )Y VO, 95% VO,= a+ be” ° (9)



384 32
a VOZrest; )
a VO2rest EPOC R
12 (< 20g ) EPOC
VO, (591 85mg Oy), 1989
VO Goolish 241,
: , ATP ,
PCr (12.13] Wakefield, et
14
e VO, ; all™ (Salmo salar)
Goolish
[15].
2 ,
2 , .
[16]. [17] '
[3] VO, (8] [12]
, ATP PCr
[12]
B B \]O2 ,
o o CIS
(c ); EPOC
VO 30) 45min,
VO, , VO, , 50) 100g
> 100g EPOC  30) 50g
b ,
( 2
» ath EPOC
VOnpeak '
VO2pak i VO2 (b ) ’
( P EPOC
4
VO [19,20] ’
( VO2max) , a VO
126151% 135121% 143185%  150189%;
( ) VOiimax
[21,22] EPOC , (a )
Silu idionalis Chen) ~ VO2 VOt ’
(Si [zrzu;]men ionalis Chen) max EPOC . )
? N VOZmax
EPOC
C )
c , VO, ’
c 2
[ 1] ZLee C G, Devlin R H, Farrell A P. Swimming performance, oxygen
312 VO, consumption and excess pos2exercise oxygen consumption in adult
VO2 transgenic and ocean2ranched coho salmon [ J]. Joumal o Fish



385

[2]

[3]

[4]

[5]

[6]

[8]

[9]

[10]

(1]

(12

[13]

Biology ,2003, 62: 753) 766

Gaesser G A, Brooks G A. Metabolic bases of excess pos® exercise
oxygen consumption: a review [ J]. Malicine and Science in Sports
and Exercise, 1984, 16:29) 43

Hancock T V, Gleeson T T. Metabolic recovery i the desert iguana
(Dipsosaurus dorsalis) following activities of varied itensity and du2
ration [J]. Fundional Ecology, 2002, 16:40) 48

Wang J, Shi L, Yang D, et al. The effeds of exercse intensity and
duration on pos2exercse oxygen cnsumption [J]. Joumal o Apply
Psycholgy, 1999,5:43) 47 [ s s s

. 1999, 5:

43) 47]

Keeffer J D, Wakefield A M, Litvak M K. Juvenile sturgeon exhibt r&
duced physiological responses to exercise [ J]. The Journal o Expari2
mantal Biology, 2001,204: 4281) 4289

Kieffer J D. Limits to exhaustive exercise i fish [J]. Canparative
Biodhamistry Physiol ogy ,2000, 126A: 161) 179

Milligan C L. Metabolic recovery fiom exhaustive exercise in rainbow
trout [ J]. Conparative Bi ochemistry Physiology, 1996, 113A: 51) 60
Ferguson P A, Kieffer J D, Tufts B L. The effects of body size ob the
acidbase and metabol te status in the white muscle of ranbow trout
before and after exhaustive exercise [J]. The Joumal d Experimental
Biology, 1993, 180: 195) 207

Fu S, Xie XJ, Cao Z D. Effect of meal size on postprandial metabol2
ic response in southem catfish ( Silurus meridionalis) [J]. Compara2
tive Biochemistry Physi ology, 2005, 140A: 445) 451
Fu SJ, Xie X J, Cao ZD. Effect of dietary composition on specific dy2
namic action n southem catfsh, Silurus meridionalis [J]. Aquaal2
ture Rsarch, 2005, 36: 1384) 1390

Seffensen J F. Some errors in respiromery of aquatic breathers: how to
avoid and correct for them [J]. Fish Physiol@y and Biohemisry,
1989, 6:49) 59

Wakefield A M, Cunjak R A, Kieffer J D. Metabolic remvery in A2
lantic salmon fiy and parr following forced adivity [J]. Journal o
Fish Biology , 2004, 65: 920) 932
McFarlane W J,McDonald D G. Relating intramuscular fuel use to en2
durance in juvenile rainbow trout [ J]. Physiol gical and Biodhamical
Zoology, 2002, 75:250) 259

(14

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[2]

[23]

[24]

Gleeson T T. Pos2exercise lactate metabolism: a comparative review of
sites, pathways, and regulation [ J]. Annual Review Physiology, 1996,
58565) 581

Balr R,Harnsson T T, Sejersted OM. Triglyceride/ fatty acid cycling is
increased after exercise [J]. Metabolism, 1990,39: 93) 99

Bahr R. Excess pos2 exercise oxygen consumption2magnitude, mecha2
nsns, and pracical implications [ J]. Acta Physiologi@ Sandia,
1992,605( Suppl. ): 1) 70
Stainsby W N, Barclay J K. Exercise metabolism: O, deficit, steady
level O, uptake and O, uptake for recovery [ J]. Medidne and Science
in Sports, 1970, 16:177) 181

LiL, Cao ZD,Fu SJ.Lactate, glycogen and glucose levels of juvenile
Catfish ( Silurus asotus Linnaeus) in reponse to exhaustive exercse
[J]. Ada Hydrobiol ggica Sinica, 2007, 31(6): 880) 885 [ ,

,2007, 31(6) : 830) 885]

Blaikie H B, Kerr S R. Effect of activity level on apparent heat incr
ment in Atlantic cod, Gadus morhua [ J]. Canada Journal o Figh2
eries and Aquatic Sciences, 1996,53:2093) 2099

Hunt von Herbing I, White L. The effects of body mass and feeding on
metabolic rate in small juvenile Atlantic cod [J]. Journal o Fish Bi2
ology, 2002,61: 945) 958

Cutts C J, Metcalfe N B, Taylor A C. Juvenile Atlantic salmon ( Salmo
salar) with relatively high standard metabolic rates have small
metabolic scopes [J]. Functional Ecol gy, 2002, 16: 73) 78

Fu S J, Xie X J, CaoZ D. Effect of fasting on standard metabolic rate
and postprandial meabolic response in southem catfish ( Silurus
meidionalis Chen) [ J]. Journal o Fish Biology, 2005, 67: 279)
285

Fu S J.Effed of nutrtional status on postprandial metabolic response
and energy budget in the southem catfish, Silurus maridionalis, Chen
[D].Thess for Doctor of Science. Institute of Hydrobiology, Chinese
Academy of Sciences, Wuhan. 2004 [

s . 2004]
Goolish E M. The scaling of aerobic and anaerobic muscle power in
rainbow trout ( Salmo gairdnai) [J]. Journal f Expeimental Biol2
ogy, 1989, 147: 493) 305



386 32

EXCESS POSRREXERCISE OXYGEN CONSUMPTION IN SILURUS ASOTUS
LINNAEUS AND ITS RELATIONSHIP WITH BODY WEIGHT

PENG Jiang2Lan, CAO Zher?Dong and FU Sh2Jian
(Laboratary o Evolutionary Physiology and Behaviour, Chongging Key Labaatory o Animal Biol gy, Chongging Normal University, Chongging  400047)

Abstract: The elevated oxygen consumption following exhaustive exercise, termed / excess post2exercise aygen consumption0
(EPOC) can be used to assess the non2aerobic oxygen cost of exercise. To invest gate the relationship between body weight and
non2aerobic oxygen capacity, the effect of body weight (< 30 g 30) 50g,50) 100 g and > 100 g) on EPOCwas study in Chi2
nese catfish ( Silurus asotus Linnaeus) at 25¢ using a open2flow respirometer designed by our laboratory. Resting oxygen con2
sumption rates decreased significantly with the inarease of body weight (p < 0. 05) and the values were 3. 32, 2. &4, 2. 60 and
2. 26 mg O/ min#kg for< 30 g,30) 50 g,50) 100 g and > 100 g body weight groups, respectively. The oxygen consumption
was immediately increased to peak value at 2min after exhaustive exercise and slowly deareased to a stabilized level. Peak oxygen
consumption rates decreased significantly with the inarease of body weight ( p< 0. 05) and the values were 10. 27, 9. 16, 8. 13
and 7. 82 mg O,/ min#kg for< 30 g, 30) 50 g,50) 100 g and > 100 g body size groups, respectively. The change of post2exercise
oxygen consumption rate could be described as VO,= a+ be . Where- a could be considered as resting oxygen consumption,
-b. as potential metabolic scope dicited by exhaustive exercise and -c. as a parameter for recovery rate of post2exercise oxygen
consumption rate. The equations were VO,= 4. 20+ 7.96¢" * 133 (n= 21, R*= 0.922, p< 0.001) for< 30g group, VO,= 3. &4+
6.68¢ “®% (n= 15, R*= 0.902, p< 0. 001) for 30) 50g group, VO,= 3. 74+ 5.68¢ *® (n= 16, R?’= 0. 774, p<
0.001) for 50) 100g group and VO,= 3.41 + 5.37¢ *®(n= 7, R*= 0.803, p< 0.001) for> 100g group. The values of
-a ,-b. and -c. all decreased with the inarease of body weight, but the EPOC had an increased tendency with the increased of
body weight and calaulated EPOC by above equations were 59. 85, 71. 06, 63. 82  67. 13 mg O», respectively. The calculated
recovery time were 5.21,7.37,7.79 and 8. 66min for pos@exercise oxygen consumption rate returning to 50% pre2exercise lev2
el,22. 52, 31. 87, 33. 66 and 37. 4min for post2exercise oxygen consumption rate returning to 95% pr&exercise level and
34.63, 48. 9, 51. 74 and 57. 56 for post2exercise oxygen consumption rate returning to 99% pre2exercise level. It suggested that
non2aerobic capacity might increase while aerobic capacity decrease with the increase of body weight by analyzing and comparing
the parameters (a, b and ¢) ofthe mathematics model.

Key words: Excess posexercise aygen consumption ( EPOC) ; Exhaustive exercise; Silurus astus Linnaeus



