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Abstract

Hagfish Eptatretus burgeri is classified as a agnathans and has many different physiological properties
compared with vertebrates. In this study, we examined effects of water temperature and salinity on blood
properties and oxygen consumption in hagfish. In the experiment of water temperature change, hematocrit
(Ht), red blood cell (RBC) and glucose of hagfish blood revealed the lowest values at 15C. Oxygen
consumption of hagfish had significantly increased with rising water temperature, and the increasing rate
was twice as much when the temperature was manipulated every 5C. Also, oxygen consumption during
the night time (a short photoperiod) was significantly higher than that of the daytime. Q10 level was 3.50
in the light period and 3.92 in the dark period. No significant change in plasma glucose level was
showned in changing salinity from 30 psu to 22 psu, while it had rapidly increased at 20 psu (13.7+4.0
mg/dL) and thereafter all hagfish were dead at 18 psu. However, osmolarity, Na+, K+ and Cl- levels had
significantly decreased when salinity decreased. This results are expected to develop the artificial rearing
techniques of natural hagfish.
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<Table 1> Hematocrit (Ht), red blood cell (RBC)
and hemoglobin (Hb) levels in hagfish
Eptatretus burgeri under four water
temperature regimes

Water temp. Ht RBC Hb
(C) (%) (x10° cell/uL) (g/dL)
10 14.6£2.9°  0.59+0.1°  7.8+1.0
15 10.5£0.4°  0.44+0.1°  8.4+l1.1
20 13.2+1.1%°  0.55+0.1"  7.5%0.1
25 149+33°  0.6120.1°  7.9£0.7

The values are meantSD. Means within each item
followed by the same alphabetic letter are not
significantly different (P>0.05).
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[Fig. 1] Plasma glucose levels in hagfish
Eptatretus burgeri under four water
temperature regimes. Same alphabetic
letters are not significantly different

(P>0.05).
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[Fig. 2] Oxygen consumption of hagfish

Eptatretus burgeri under three water
temperature regimes.
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<Table 2> Mean oxygen consumption (mg
02/kg/h) of hagfish Eptatretus burger.
under three  water  temperature

regimes during light and dark periods

Water temp. (C) Light Period Dark Period

10 19.7+4.0° 28.8+8.4°
15 47.6%3.1° 54.4+11.3¢
20 69.1£9.8° 112.9423.3f
b 0.1253 0.1366

a 6.1329 7.2325

r 0.9481 0.9984
Quo 3.50 3.92

Parameter “b” and “a” are for the exponential model, r* is

for the linearized transform of the exponential model.
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[Fig. 3] Plasma glucose levels in hagfish

Eptatretus burgeri under six salinity
conditions. Same alphabetic letters are
not significantly different (P>0.05).
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<Table 3> Plasma Na‘, K*, CI" and osmolality levels in hagfish Eptatretus burgeri under six salinity
conditions
Salinity (psu) Na" (mEg/L) K" (mEg/L) CI' (mEq/L) Osmolality (mOsm/kg)
30 473.0£11.4° 8.3+0.5¢ 385.0+12.5° 943 .3+18.0¢
28 367.0+25.0° 5.7+0.8° 308.0+20.0° 683.8+29.0°
26 319.0+26.9° 4.1+0.3° 259.0+24.1° 655.3+26.0°
24 331.0+£26.2° 3.6+0.5" 266.0+£35.2° 599.3+11.0°
22 346.0+21.3° 3.0+0.3" 282.0+18.2° 580.7+11.9°
20 233.0+32.4° 1.3+0.2° 179.0+34.6° 436.0+11.5°

Same alphabetic letters are not significantly different (P>0.05).
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