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Hematological characteristics of the swamp eel, Monopterus albus
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Synopsis

The swamp eel, Monopterus albus is widely distributed in tropical and subtropical freshwaters such as Southeast China, the
Korean Peninsula, Taiwan, India, Malay Peninsula, East Indies and Ryukyu archipelago, Japan. As physiological information
on the swamp eel has only been marginally accumulated, blood properties need to be clarified by a chemical analysis.
Hematological characters were measured by the five blood parameters: Hematocrit Value (Ht), Hemoglobin Volume (Hb),
Red Blood Cell (RBC), White Blood Cell (WBC), and length of Erythrocyte. Moreover, three erythrocytes indices were
calculated by blood parameters: Mean Corpuscular Hemoglobin (MCH), Mean Corpuscular Volume (MCV) and Mean
Corpuscular Hemoglobin Concentration (MCHC). The blood character of the swamp eel was confirmed by the cluster-
analysis with the properties of blood from 32 marine fishes and 22 freshwater fishes. The swamp eels were activated with
increasing temperature, but died when the temperature rose above 39°C. The activity of the fishes declined as the water
temperature decreased. In blood properties of swamp eels, compared to general freshwater fish, Ht and Hb are high. The
values of Ht, Hb and RBC were rose when cooled to 0°C, but erythrocytes indices showed homeostasis from 0 to 35°C. The
results suggested that the swamp eel has a distinctive blood property and a unique mechanism for adapting to cold
temperatures by fasting.

Keywords: Synbranchidae ; oxygen transport; eurythermal ; breeding experiment
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Fig. 1. The swamp eel, Monopterus albus in life, from
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Table 2. The data set of the blood characteristics used to cluster analysis

Species Ht (%) RBC (10%/ul) Hb (g/dl) MCH (pg) MCV (um®  MCHC (%)

Monopterus albus 53.4 2.19 19.3 88.6 245 36.2
Myxine garman i*! 22.2 0.15 4.6 318 1,480 20.7
Carcharhinus albimarginatus* 19.3 0.22 3.6 161 877 18.7
Neotrygon kuhlii*! 13.6 0.14 2.2 148 971 16.2
Oncorhynchus mykiss* 38.6 1.38 6.8 52 280 17.6
Anguilla japonica** 33.7 2.72 9.4 35 124 27.9
Scomber australasicus® 50.6 3.8 13.8 36 133 27.3
Katsuwonus pelamis™ 53.3 3.92 14.1 36 136 26.5
Lagocephalus sp.** 38.3 2.59 8.8 34 148 23

Lateolabrax japonicus™ 27.8 2.22 6.1 28.2 130 22.0
Hyporthodus septemfasciatus® 27.9 1.44 6.4 445 201 22.2
phynchopelates oxyrhynchus™ 37.7 4.19 13.2 30.2 90 35.9
Micropterus salmoides™ 31.1 2.50 6.8 28.8 126 21.4
Sillago japonica* 17.5 1.59 3.6 22.6 110 20.6
Seriola dumerili* 39.1 2.84 10.3 36.7 139 26.6
Seriola quinqueradiata™ 42.9 3.03 10.1 33.2 143 23.4
Trachurus japonicus™ 34.4 2.16 8.9 41.5 159 26.2
Parapristipoma trilineatum™ 31.2 2.30 9.0 38.7 135 28.8
Plectorhynchus cinctus™ 35.0 2.99 10.0 33.7 119 28.4
Acanthopagrus schlegeli schlegelit> — 26.2 2.47 6.3 25.6 107 23.9
Evynnis japonica™® 40.7 2.31 8.8 40.1 181 21.8
Pagrus majer™ 29.2 1.81 6.0 33.4 167 20.2
Girella punctata*® 29.8 2.20 7.9 36.6 139 26.6
Kyphosus vaigiensis™ 41.4 2.97 11.1 37.6 140 27.0
Oplegnathus fasciaz‘us*z 32.6 2.14 8.9 421 154 27.4
Oplegnathus punctatus™ 31.8 3.22 7.7 24.1 100 24.0
Cichlidae sp.** 23.1 1.42 6.6 46.5 165 28.6
Mugil cephalus™® 39.0 3.83 9.1 23.7 101 23.4
Sphyraena pinguis™ 43.5 4.36 10.4 23.4 100 23.2
Halichoeres poecilopterus” 23.0 1.81 5.7 33.0 131 24.9
Pseudolabrus japonicus™ 33.1 3.45 6.1 18.0 97 18.7
Acanthogobius flavimanus™ 22.4 1.40 2.5 17.0 159 10.5
Chaenogobius annularis™ 17.8 0.57 2.8 48.7 316 15.5
Odontobutis obscura™ 23.6 1.26 5.0 39.9 188 21.2
Trichiurus lepturus™ 48.1 2.16 9.8 48.1 215 20.8
Auvix rochei™ 62.2 4.87 18.1 38.3 133 29.0
Scomber japonicus™® 63.0 5.07 14.8 31.4 120 21.2
Scomberomorus niphonius™ 39.9 3.54 9.5 26.8 113 23.7
Channa argus* 47.7 3.39 13.7 40.6 140 29.2
Hypophthalmichthys nobilis™ 23.3 1.23 6.1 50.3 196 26.2
Carassius auratus™ 33.0 1.85 8.4 45.8 179 25.5
Carassius auratus auratus™ 33.4 1.65 8.4 50.7 203 24.1
Ctenopharyngodon idella™ 29.4 2.23 8.7 39.3 135 29.5
Cyprinus carpio carpio® 28.9 1.34 7.0 52.4 218 24.0
Hemibarbus labeo™ 34.1 2.06 6.0 31.2 183 17.2
Hypophthalmichthys molitrix* 27.2 1.36 10.4 78.1 194 40.6
Mylopharyngodon piceus™ 31.9 1.76 7.7 48.3 183 23.9
Tinca tinca™ 30.7 1.62 6.3 58.0 236 20.1
Tribolodon hakonensis* 43.1 1.73 9.1 56.2 255 22.4
Zacco platypus™ 33.4 2.10 6.4 34.3 167 19.6
Zacco temmincki®™ 35.5 2.05 9.5 46.7 174 27.0
Misgurnus anguillicaudatus® 39.8 1.70 10.6 57.8 222 27.5
Ietalurus punctatus™ 26.7 2.18 6.9 31.9 124 25.9
Tachysurus nudiceps™ 19.1 1.34 6.7 49.7 145 34.6
Silurus asotus™ 35.1 1.81 11.4 64.2 194 33.1

*1 Presumed from Itazawa (1991)'.
*2 Presumed from Kadono etal. (1994)'9.
*3 Presumed from Kadono et.al. (1996)'7.
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Fig. 2. Tree diagrams from cluster analysis based on squared Euclidean distance.
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Fig. 3. Changes of the blood properties on the Monopterus albus in each temperature. A : Hematocrit Value, B : Hemoglobin
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Fig. 5. Major axis of Erythrocyte frequency distribution on the Monopterus albus. No significant differences among
groups are indicated by different alphabetical letters (Steel-dwass test, P>0.01).
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