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Abstract: To understand the correlation between the hypoxia tolerance ability and the hemoglobin (Hb) in
fish. A total of 12 different species of fish, Catfish (Silurus meridionalis), Snakehead (Channa argus),
California Perch (Micropterus salmoides), Channel Catfish (Ictalurus punetaus), Yellow Catfish
(Pelteobagrus fulvidraco), Loach (Misgurnus anguillicaudatus), Eel (Monopterus albus), Grass Carp
(Ctenopharyngodon idellus), Erythroculter Ilishaeformis (Erythroculter ilishaeformis), Silver Carp
(Hypophthalmichthys molitrix), Big Head Carp (Aristichthys nobilis) and Chinese Perch (Siniperca chuatsi),

were collected from Luhu Fishery and suburban of Wuhan. The hemoglobin was extracted from blood of each
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species separately. By using vertical polyacrylamide gel electrophoresis technology, the hemoglobin of each

species was analyzed. Compared to logarithm of the standard protein molecular weight and mobility of

standard curve, the mobility and standard curve of hemoglobin molecular weight was obtained after

electrophoresis. With gel image analysis software Bandscan V5.0, the relative content of each hemoglobin

band was measured, and the average hemoglobin molecular weight was calculated for each fish. The

suffocation points of 12 species fish were determined by closed hydrostatic device. The results showed that

the hemoglobin electrophoretograms were not identical (Fig. 1). Their hemoglobin molecular weights were:
92.93, 93.91, 94.61, 97.78, 98.66, 98.95, 101.34, 104.10, 104.73, 108.06, 108.23, 111.84 (ku), respectively,
and their asphyxiation points were 0.15, 0.18, 0.30, 0.27, 0.36, 0.26, 0.24, 0.39, 0.42, 0.51, 0.46 and 0.59

(mg/L), respectively (Table 3). The correlation analysis found that asphyxiation point and the hemoglobin

molecular weight were significantly positive correlated (r = 0.925, P < 0.01).
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Table 1 The specification and quantity of 12 species fish used in experiment

e TBMAE (@) o () feil

Species Average weight Number (ind) Source
K ik Silurus meridionalis 132.8 +28.2 22 190 #IT3% Baishazhou market
i Channa argus 153.2 +19.4 22 b Y147 Baishazhou market
Jn#t s Micropterus salmoides 1415 +16.3 20 453114 Caijia market
BT 25 Al Ictalurus punetaus 144.6 £15.5 20 H¥b 3% Baishazhou market
#iFifa Pelteobagrus fulvidraco 82.3+12.1 26 #£51113% Caijia market
Jeffk Misgurnus anguillicaudatus 27.2+10.3 38 4551113 Caijia market
 fi€ Monopterus albus 110.4 +17.4 26 5511139 Caijia market
Hifh Ctenopharyngodon idellus 175.6 +18.8 20 333 Luhu Fishery
FUME L4 Erythroculter ilishaeformis 163.3 £17.5 23 M35 Baishazhou market
it Hypophthalmichthys molitrix 152.4 +£19.6 22 3% Luhu Fishery
#i Aristichthys nobilis 146.5 +26.7 20 3113 Luhu Fishery
% Siniperca chuatsi 160.8 +17.4 20 3% Luhu Fishery
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Fig. 1 Electrophoretograms of the hemoglobins from 12 species fish
1. 136l 2. Nt 3. KOs 4 BEAUXURM; 5. #ita; 6. Wifh, 7. EMELLHN; 8. fif; o i 10. 8 11 6% 12, WK M. &
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1. Channa argus; 2. Micropterus salmoides; 3. Silurus meridionalis; 4. Ictalurus punctaus; 5. Pelteobagrus fulvidraco; 6. Ctenopharyngodon

idellus; 7. Erythroculter ilishaeformis; 8. Hypophthalmichthys molitrix; 9. Aristichthys nobilis; 10. Siniperca chuatsi; 11. Monopterus albus;

12. Misgurnus anguillicaudatus; M. Protein Marker.
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Table 2 The Hb electrophoretic mobility, relative content and molecular weight of 12 species fish

K AEAS % Mobility HIX$ 4 Bt Relative amount (%) A T REIBCTA (A
Species Weighted mfeans of
Hb1 Hb2 Hb3 Hb1l Hb2 Hb3 molecular weight (ku)

KA Silurus meridionalis 0.340 / / 100 / / 92.93
154 Channa argus 0.333 / / 100 / / 93.91
Jing ey Micropterus salmoides 0.373 0.333 0.280 17.3 57.5 25.2 94.61
B SRMH Ictalurus punetaus 0.340 0.307 0.273 19.6 56.3 24.1 97.78
#Fifa Pelteobagrus fulvidraco 0.300 / / 100 / / 98.66
Jefifk Misgurnus anguillicaudatus 0.298 / / 100 / / 98.95
#fi Monopterus albus 0.325 0.291 0.258 19.6 30.2 50.2 101.34
¥ Afi Ctenopharyngodon idellus 0.300 0.267 0.233 19.3 55.2 255 104.10
FUWE 21 fif1 Erythroculter ilishaeformis 0.260 / / 100 / / 104.73
fif Hypophthalmichthys molitrix 0.258 0.216 / 70.1 29.9 / 108.06
fijf Aristichthys nobilis 0.258 0.214 / 69.4 30.6 / 108.23
i Siniperca chuatsi 0.291 0.232 0.166 16.3 447 39.0 111.84

R “1” RIRTAF. “/ in table denote no band.
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Table 3 The asphyxiation points of 12 species fish

TUEN
Species

Three experimental fish number

[PR—
3 Yk A 23 ] 4 Asphyxiation point (mg/L)

K i Silurus meridionalis
134 Channa argus

i Monopterus albus

Yeffk Misgurnus anguillicaudatus
BE 2SR Ictalurus punetaus
Jin#fs Micropterus salmoides
i #ith Pelteobagrus fulvidraco
¥ fi Ctenopharyngodon idellus
FME LT 1 Erythroculter ilishaeformis
fiff Aristichthys nobilis

i Hypophthalmichthys molitrix

% Siniperca chuatsi

12 0.15 +0.007
12 0.18 +0.003
18 0.24 +0.002
30 0.26 +0.006
12 0.27 +0.003
12 0.30 +0.002
18 0.36 +0.005
12 0.39 +0.003
12 0.42 +0.002
12 0.46 +0.004
12 0.51 +0.002
12 0.59 +0.003




T RROK RN B A =R R A AT . 483 -

32 RTERER

K2 Hta ARG ) #  2A R AR,
25 RTS8 SO0 B AR 1) SR it
SN 52 I IS A, R AR IR A AN
FRRERF PR E A PR R 0 T 2R E R
50, WWAMEE O TIRZ 9T, RIRE
S RS2 KRR A AR RIS ()5, AR e BTl =
KR e, RS R = R S I (Mwangangi
et al. 1994, Herrmann et al. 2000, FRIAJSE
2004) . BT, ARSI EAIfAE (80 ~ 170 9)
KU AHIT it CBRYett ol ), FAEAH Rl K iRE
ATHTI, REOREF T eI R AT . ARsE
5 12 A = 5, K e A A, 5
Z W, B T 5RO, HAR SR
iR toardn (R4 .
33 MAEH (Hb) STHMEERES MAHRME

AR T, MR a5 maEn
S = gt 1 = 1 RA W g = By 22 T/
o FEEN, SR AU, LKA R Bk
5o 1K FH IMLZT B 1 PR 45 R4 RN D i B HRE 1 o
L2185 VU SRAR I R P IR AR 45 5 — A 4L
FIECHEIF HAT —ANMA L G A7 (Abdu 2004).

AT, WA R SR L S 2
HECREIEAOC CFEE 4855 1983), il “¥)nt
(P NS W) T s 5 B R T
2 (n=m/MD, BT, WM THE = W
SR TR 5y R (220G 1978), itk
A, MR ES FRE/N, SR
EATN S THEEBZ, HimA sz,
IPI ORGSR . IR AR ML &R (14> TR
i) 22 R AU ELIE RN 2 A R SE g — 2B IR
Flo ABFFTILKIN, KEB/ T R R
(1), (BB AEIAh, B, BEEENLs A0 TR
EE M s oK, 1 2 8 A B, AR R
07 B, X2 PR A S R AR e I R R AR 22
BRI I Ah, ORIFIR2S B AL A D Rt &
FEME R R . 35/ T AR
Ab, A —Leh B RPIR R AR R, A g T
JRF A BRI, e EAAH P AR
DR e L AU R . o, M. i ar B
FIHK I A SRR AT, A RN, HE
EAN ) S RAIE S A A R e e
A AL R 1 Sk AR, LTI AN AR K,
W AR A 22 I IR R BT 4 o

R4 L2MEASERRKSICRG R R

Table 4 The asphyxiation point of 12 species fish with previous achievements

% MO E @k om) SR () i
Species Temperature Weight Body length Asphyxiation point Document
15, {## Channa argus 25.1 48.9 247 JRETAE 2012
Jin#H s Micropterus salmoides 25.0 17.0 0.40 % 2012
KO Silurus meridionalis 25.0 215.0 0.16 DA EAE 1997
B 5 XA 1ctalurus punetaus 28.3 21.1 0.52 324 2001
T #ith Pelteobagrus fulvidraco 28.0 110.3 0.33 WYl 2012
%14t Ctenopharyngodon idellus 25.0 126.0 0.39 ey A4 1955b
FME LT #1 Erythroculter ilishaeformis 28.0 78.0 0.40 WEE45E 2005
it Hypophthalmichthys molitrix 27.3 38.0 0.53 254 1959
fijfi Aristichthys nobilis 27.6 40.0 0.48 2544 1959
i Siniperca chuatsi 26.0 2155 0.66 H W ARSE 1995
T fi¥ Monopterus albus 25.0 0.17 )14 2004
Jeffk Misgurnus anguillicaudatus 245 26.2 0.24 PR IIAE 1999
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