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Intestinal respiration and oxygen consumtion of

mud loach (Misgurnus mizolepis)

Kwangchel Nam

Departiment of Fisheries Brology, Graduate Sclool,
Pukyvong National University

Abstract

Mud loach, AMisgurrnus mizolepis has an ability to get oxygen from intestinal
respiration in addition to the ordinary gill respiration. Therefore this fish can
survive very low oxygen -conditions in the water where organic substances are
rich. However, when they are caught in the underwater trap net and they can not
make intestinal respiration in it for one or two days, mass mortality was often
observed by fish farmers. This means that this species needs intestinal respiration
in some conditions. But there were not much information available about this.

Therefore the necessity of intestinal respiration of 2 body size groups, bg and
20g size, of this species under 6 different ambient oxygen concentrations, 0, 1, 2, 3,
4, 5 and 6 ppm, were investigated. The frequencies of intestinal respiration under
4 different ambient oxygen concentrations and basic oxygen consumption rates
under 4 different temperature conditions were also tested.

For the necessity of. intestinal-respiration, 50% .mortality in 96-hour (LTs5-96)
was measured. In the 5 g “size ‘treatment group (intestinal respiration not allowed
group), the average LTs5-96 of ambient oxygen concentration of 0, 1, 2 and 3 ppm
were 1 hour 34 minute (1h 30m), 2h 25m, 8h 41m and 56h 50m, respectively. But
there were no mortality observed in the all control groups (intestinal respiration
allowed group) and the treatment of 4 ppm oxygen group within 96 hour period.
The LTs5-96 of 20 g size treatment group with the ambient oxygen concentrations
of 0, 1, 2, 3 and 4 ppm were Oh 30m, Oh 38m, 3h 42m, 5h 11lm, and 53h 12m,
respectively. In the treatment of 5 ppm oxygen group, 4 out of 40fish were died
within 96-h period. But no morality were observed in the all control and the

treatments of 6 ppm oxygen group.



The average frequencies of intestinal respiration in 5 g size groups under the
ambient oxygen concentrations of 0, 1, 2, 3, and 4 ppm were 37.3, 38.8, 26.9, 14.3
and 14.4 times per hour, respectively while those of 20 g size groups were 36.1,
38.3, 29.8, 20.8 and 14.0 times per hour, respectively. Average frequencies of
intestinal respiration of mud loach were decreased with the ambient oxygen
concentration decrease in both size group. But there were no differences of the
frequencies of intestinal respiration between two size groups.

Basic oxygen consumption rates of 5 g size groups under the water temperatures
of 15, 20, 25, and 30C were 199.2, 204.3, 231.3, and 301.2 mg O/kg fish/hr,
respectively while those of 20 g size groups were 83.6, 109.2, 143.6, and 202.6 mg
0s/kg fish/hr, respectively. The basic oxygen consumption rates of 5 g size fish
were always higher than those of 20 g size fish at the same temperature. The
relationship between body weight and basic oxygen consumption rates within the
temperature ranges of 15°30C of 5 g and 20 g size mud loach were Y= 33.30 X +
150.78 and Y = 39.19 X + 36.95, respectively. The Q1o of 5 g size groups mud
loach in the range of 15~20C, 20~25C, and 25~30C were 1.05, 1.28 and 1.70,
respectively and those of 20 g size groups were 1.59, 1.73, and 1.99, respectively.
The Qo in 20 g size groups were higher than that in 5 g size group. Also Qi is

increased with temperature increase.
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The amount of captured,

Table 1.

loach from 1996 to 2005

Unit(M/T)

Import

3,839

5,105
3,707

5,989

6,787

7,858

8,920

8,740

9,858

7,107

Total

o547
580
535
463
644
644

398
972

1,837
1,953

Culture

282
409
430
432
644
642
398
968
1,837
1,952

Capture

265
171

105

31

Year

1996
1997
1998
1999
2000
2001

2002
2003
2004

2005
“Statistical yearbooks(MOMAF, 2005).
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T ETAE T AHFHOE U FAHAE ARTaFd AFF
o A B AW ol ANAL, Axole HALel o2 A Hr). o]
of W=, A YA A W o] AAhTE FFo Hol de AF 72
< fFet o7 AEHAHA U= HALE tALnRE HEe] && 4
2 S8y JadE vErdu(F, 1999). 28922 AAH LS4 fF
A= T8 A4 ZAE ol 1EE A5 A 3458 24T
T AS BRE ojygt o] F{o Y Ay AETAH P AAHOEL
%83 Q9o H}(Bergheim et al., 1991).

oF9 Ata S #S AF= FHLSA FAFHY oy, &

ol
2
2
"
2
4
2

| AFAQ AF7F o] Fo] Hth(Alabaster et al., 1979;
Brooker et al., 1977; Dandy, 1970). °o] & o] w2 A ojx} o] F 9
A} LEALTFL 34 mg/lolal, I 9o EFE 3.0 mg/l ©]3o]
=

AFS o] Fofl Oigt A Ad 2 of {9k I F(Navarro and Torrijos,
1994; Merino and Morey, 1997), 1231 %27 (Gasca-Leyva et al.,
1991; Hopkins et al., 1991) Soll dis] 7 wo] grf o] & ofFH=
Lol %ol (Barahona—Fernades, 1978; Bedler, 1981), ¢do] - % o]
Fr(Wagner et al, 1995), % ¢ (Chakraborty et -al, 1992), ¥ % o] (Kanda
and Itazawa, 1981), Z72Fo](Burggren and Randall, 1978), <]
(Guinea and Fernandez, 1991), d*+(Kikuchi et al., 1990), %

(Azuma and Itazawa, 1998), "l 7|+ (Jarboe, 1996) & o°] Sl

ok Het F(1976)> ol FFol Hg 71Z14 01?4 e‘ﬂ 2z &
Aol e} Eojo tiste] AbAANES FASA A, 71(1988)2 sfito]
F2A THFE Y &E AbA: FAo #este] AFE v 9lom, 7(1992)&
A

Hog FY AAYE 2Ax Fol(Lateolabrax japonicus)S YL

ohAaL, W T(1998)2 dwe =¥t



Hzole] Abaam B Al Fol A= d@¥Fs Easkiith
Azl gl WEte] S 7A= 29052 AS 2 (Xie and

Sun, 1990; Cai and Summerfelt, 1992; Berg et al., 1993), ¥ & = (Xie
and Sun, 1990; Avnimelech et al., 1992; Berg et al., 1993; Yager and
Summerfelt, 1993), 35 7](Ross and Mckinney, 1988; De Silva er al.,
1986; Chakraborty et al.,, 1992), At& FFo] W& W3 (Van Dam and
Puly, 1995; Gelineau et al, 1998; Phillips et al., 1998) % A& U

£ ZF 2 A % (Yamamoto and Hirano, 1998; Yamamoto et al.,, 1990) % ©]

7Nz Atasan o] SAYUHAE A A5 FH dd f4¢
el 7t Yot o= & &2 (respirometer chamber)2- o] &3}o] T g4 9
= Eo iAo Aoy AAE EolA AIZE

-3 F el 7k 7F% A sl ek(Gnaiger, 1993). 2¥ F54 TFAE o
Lo Mahug FHS "Helglole] 2 A4A4AHE =74 (Ahamed and
Magid, 1968)°. 25 € AFH 7|5 AAE o] &3t= Wl o277}
A hFst A ¥skE) gk (9 5,-2006)-

AEERA el M ARG 54 5, frlwel i 2o =4 &
b Aol A doid 4 v BAE i ol R A4 A
Beta 54 obF thE7] wte] viAekA s v of el Hls) 4t
2 fggely 2 an el Aelrt Be AoER AT FS ke v
Ao oprhul FFol ¥ Aain g FAe] wEAd W FEF
o A4 Sol #F AnVE Hasy, v AAse AAE
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Fig. 1. Schematic diagrams of intestinal respiration measuring
system in the laboratory. (A) Aquarium, (H) Heater,
(F) Cartridge Filter, (P) Pump, (S) Styrofoam Board,
(IH) Inlet Hole, (OH) Outlet Hole.
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Fig. 2. Schematic diagrams of oxygen consumption measuring
system in the laboratory. (A) whole respirometer

system, (B) fish chamber, (C) dissolved oxygen

measurement.
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Z40 g2 Aads A 12 o838 7E 4ba W H(Oxygen

i

consumption rate)2 Al A3}l ).

Ci= #9%e §% 42, ng/l
A~
T

Co= =9 &£ 22 mg//
Q = %, ¢/min
B = A, kg

T Feo E iAo WEE dolr ] 9, A 29 o] Qi

Qlo:(RZ/Rl)[IO/(TZ—TI)] (/\] 2)
A71A, RiT Rp& 4 T1 T2 w35 2% 20 32 Jeharh

4. TAAE

SAA Y= STARTISTIX 4.0(Analytical Software, USA) &7 X
202 ANOVA testE A8t HA 9 HADSD) oz HA3t
o] #FoA= A AH(p<0.05).
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Table 2. Average LTsy in 96 hrs of two size groups of mud
loach  (Misgurnus mizoleprs) treated with intestinal
respiration allowed group (control) and not allowed
group (treatment) under 5~7 different dissolved

oxXygen concentrations

S(i)ze # of fish  # of Experi Dissolved oxygen concentration (mg/ ¢ )
fish stocked replicate ment

0 1 2 3 4 5 6

Cont” NM NM NM NM NM - -

Trt.”

Sg 20 2 AV. 134 295 841 5650 NM - -
LTs0
Range 1:28  2:25  7:00 50:15
of LTy 1:40 225  10:22 63:25

€ont” NM NM NM NM NM NM NM

2 Kk
Trt.
D 10 g DAV, 0:30 088 842 511 (s31z EM nNw
L Tso

Range 0:29  0:30 ~ 3:30 4:02 20:28 PM
of LT5  0:31 047 355 6120 8548

‘NM: No mortality tat LTsy in 96 hrs of each dissolved oxygen
treatment group.

“LTs in 96hr for each dissolved oxygen treatment group.

“Partial mortality: 4 fish out 40 were dead in 96 hrs. The
first and second mortality occurred at 540 and 21: 35 after
fish were stocked, respectively in the replication 1, and those
at 10:27 and 29:10, respectively in the replication 2.

“"Dissolved oxygen levels of 5 and 6 ppm for large size mud

loach(20 g) have 4 replications.
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EfupA] gk okth 5 goll HlE] 20 goll A WA AAIMS FE &AL
ol WE FUFo] AgHgoer A YElY, T =5 L2
A FEolA REFEAANZE BE AP ol 20 g AT S g AF
TEG O wEA e

n ek o] EAL FEo WE LTyne 4% F ol 54 &35
A9t TUF F59 0, 1,2 3% 4 ppmolA 1A 7 S¢F n4erA] 9
Foe FE S48 29 A WA Hd 3FE 9 Table 30

Table 3. Average frequencies of intestinal respiration of mud
loach (Misgurris mizolepis) for a 60-minute period at

the different dissolved oxygen concentrations

Av. # of Dissolved oxygen concentration (mg/ /)
body  fish Frequency/hr
weight checked 0 1 2 3 4
Av. . 973 @es | gggala) 96,92 14.30@) 14,422
5¢g 16 frequency
Range 14~75 12~108 2=92 2~40 2~44
AV, 36,14 5g 3uA) 298P 90 g 14.0"™
20 g 16 frequency
Range 11~77 2~104 10~62 4~60 2~36

"Each average frequency: n=16.

*Values (meantSD) with different samll superscript letters within
the same row are significantly different (n=16, p<0.001).

**Values (meantSD) with same capital superscript letters in
parenthesis within the same column are not significantly different
(n=16, p>0.05).
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5¢g APFoNA 0 ppme A A F EF 3o HAE 143
A 758 7FA 2 Ve e 3738 2, 1 ppme] A S W E 1230
A 108%], H+t 38.83], 2 ppme 75 W= 23 dA 723, Ht 269
3], 3 ppme A$ WA= 28 oAM 403, H 14.33], 4 ppme] A W
A= 2380l 4438, Ft 144382 AZEA 20 g2 Ry A ol A
+ 0 ppm9] A% 1134 7739 HHA F 36.13], 1 ppme] 7
% 23] A 1043 = H 38.3%], 2 ppme] A% 1030 A 6232 I
29.83], 3 ppm<] 4% 43| A 603 HHl Hr 20.8%], 4 ppme] 4
280 A 3639 HHAol Ht 143] 2 == AT

o] A3 (Fig. )& ®»H HHF A3 T AFNE 55 £342%%
(X)7t A E Frtete Ao T en, Fig. 339 #eo] 5
A Fol = Y = 41.280e 92%(r*=0.839, p=0.029), 20 g A & ol A
= 40.263e 9201(r2=0.829, p=0.032)2] 3s|#AF4 02 vEIGTE 5
o A AoloA FF fEALY WE T AITE 5= Y
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Fig. 3. Relationship between intestinal respiration rate and
ambient dissolved oxygen concentration of mud loach,

Misgurnus mizolepis.
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Table 4. Mean oxygen consumption rates (mg O»/kg fish/hr) of
the two different size groups of mud loach, AMisgurrus

mizoleprs, at different temperatures

Water Body weight (g)
temperature (C) 5 20
15 199.2+34.1 A 83.6+15.8""
20 204.3+13.6™" 109.2+16.2""
25 231.3+13.4"% 143.6+10.6°"
30 301.2+435°% 202.6+16.44"

"Values(mean#SD)  with different .small superscript " letters within
the same column are significantly different(p< 0.001).
“Values(mean+SD) with capital superscript letters in

parenthesis within the same TOW are significantly
different(p< 0.001).

AT 5 g vFetALL AR AN FE 15T, 201C, 25T 2 30Tl A 2z
7} 199.2 mg Oo/kg fish/hr,-204.3 mg Os/kg fish/hr, 231.3 mg Or/kg
fish/hr 2 301.2 mg Ov/kg fish/hr® veEbwar, 20 gollA = 15T, 20C,
25C % 30ColA 27t 836 mg Oo/kg fish/hr, 109.2 mg Os/kg
fish/hr, 143.6 mg Oy/kg fish/hr, @ 202.6 mg Os/kg fish/hro.= 1}E}
Sk

4

i)

FE9 oF9 ArxiuFL F2d HHgHoR F7FET
(Gardner and king, 1923; Wi and Chang, 1976). ¥ 2 3o % n| 4z}
A o] Abh M Hge ofH T AAgle]l 0] 15T, 20T, 25C % 3
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0°CS 20T ~25C 3ol A= zhzh 1.318), 1.320), 25C ~30°C F-3holl 4]
T 141 E YEdol, 2T Eold 5 S abagv o] W Eol HA
AR, 5 g9 vAANME Zh7zE 1.03, 1.13 2 1.309 = EFW o] 20
g9l UPFE}XMI alshel AoAem BgAw Reol EobAW FHE
o] A F7¥ar .

O20g
P_»(; 400 r
s y =388301x + 150.78 y = 39119x + 36945
c - .
5 E ! R?= 08381 R? = 09633
a% 300
=5
g x 200
S &
c O
o E 100
>
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O ]

15 20 25 30

Temperature(C)

Fig. 4. Fluctuation of mean oxygen consumption rates of two
sizes of the mud loach, Aisgurnus mizoleprs, at various

water temperatures.
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oF 150 AE2 = Yeya, 15T % 5 g kA9 20 g v+
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= 2 S 415~970 mg Oo/kg fish/hrs YEFU L 2(7, 1999),
HoAgo] 5 g 20 g9 v A7} 2 25C A A 2asin wFo] 2zt

1436 2 231.3 mg Ou/kg fish/hreb vlne] E-w AA3 2ol 2 e
o & 22 AFdA FHF FA 4 gl EEyolEs £ 25T, 4
& 0%, &7 12D:12Lel A SA RS W] 7 x AaiuEE i
4352 mg Ox/kg fish/hr& YEWo & A9 5 g9 HFHAE F2
25Co F83AS "o AAain = 231.3 mg Oxkg fish/hre} 1] 1L 3
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Table 5. Qo value of mud loach, Misgurnus mizoleprs for

different water temperatures and body weights

Temperature interval (TC)

Body weight (g)

15~20 20~25 25~30

Small size 5 1.05 1.28 1.70

Large size 20 1.59 1.73 1.99
Qu #< 2 W] HFet7] g FA4 Az vatgFoern, F2
Bdeow A% A Bao whEd A Aforw HFIEE oY
A Q=S YEItH(Spanopoulos-Herandez et al., 2005). ¥ 2139

A 15~207TC, 20~25C,; 25~30C Al =% +7 F 5 golAdeE 747
1.05 1.28 ¥ 1.70 ® a1, 20 gollA = 22t 159, 1.73 2 1,995 1 }E}
o] 15~20TC oA Ktk 20~25T oA, 20~25C oA Bt} 25~30C =
T HHANAM Qo # HRALE S7kste A& HY, 25 A5
uet olo] A g-5t7] f1% AN S FHFS Tkt dWrA < A
2] 5} 9 o}

AEol(L 5, 200609 73% = 20~25C " ANA Qi &> 2.24~
22690 Zo= Wsla 9low, f@ﬁ 10 g9l siA HF oAF Lickia
amia(Preez, 1987)2] 7% 15~25C HHANA Qi #< 1.80°0 2 HILE
ATt ol B ofFoMr dutzxog 2~3¥ Y (Fry, 1971; Bridges,
1988)2 d# A denk B Ay ZA3el 1.3~20RT =2 Aoz e
v AbaamEre] A mvA R dsAe] w2 tE fFAdolFol
vl sl wjepz o] A2 SEA¥ v@dFAdoe] Aol v o= Iy
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