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Oxygen Uptake Rate and Hematological Characteristics

in Triploid Amago Salmon. Oncorkynchus masou macrostomus*

Soichi NAKAMURA**, Naoto InAa1**, Shotaro QUyA***
and Hiroshi KOBAYASHI**

Synopsis

Oxygen uptake rates of triploid amago salmon. Oncorlivnchus masou macrostomus. induced by
heat shock of the fertilized eggs and of normal diploid fish were measured under resting and
normoxic conditions. The hematology of the fish was also studied. The fish had the same
parents, and were reared under the same conditions with the same feed. During the experiments.
each fish was placed into a tube-like respiration chamber and two separate but neighboring
chambers were used at a time, one for triploid and the other for diploid fish. When the flow rate
of the water irrigating the respiration chamber was 200 m/ ‘min, there was no significant differ-
ence between the oxygen uptake by the triploid and diploid fish. The higher the water tempera-
ture was, the greater the oxygen uptake of both kinds of fish. Triploid fish had a larger mean
ervthrocyte volume (MCV), but lower erythrocyte count (RBC) than the diploid fish ; hematocrit
(Ht), total blood hemoglobin content (Hb). and mean corpuscular hemoglobin concentration
(MCHC) were about the same. Calculations from these results by use of a simplified model for
erythrocyte shape showed that the total surface area of erythrocytes in 1 mm?* of blood of the
triploid fish was 13% smaller than that of the diploid fish. The morphological differences in
ervthrocyte between the triploid and diploid fish did not directly affect their oxygen uptake rate.
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Fig. 1. Experimental system. A, aeration ; AR, air-release hole. B. oxygen bottle : C. equili-
bration column : F. filter: H. heater: P. pump: RC. respiration chamber : SC. screw-
cock ; T. thermostat : WB. water bhath.
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Fig. 2. Changes over time in the oxvgen uptake
rate after placement of fish in the respira-
tion chambers. Flow rate of water irrigat-
ing the respiration chamber. 200 m/ ‘min in
A and 300 m/ min in B. Open circles. tri-
ploid (3n} ; closed circles. diploid (2n).
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Fig. 3. Changes over time in the oxvgen uptake
rate after placement of fish in respiration
chambers. Flow rate. 200 m/ min. Vertical
bars through the points are means + stan-
dard error. Svmbols are the same as in the
legend of Fig. 2
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Fig. 4. Changes over time in the oxygen uptake
rate with a flow rate of 300 m/ min. Sym-
bols are the same as in the regend of Fig. 3.
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Fig. 5. Relationship between oxygen uptake rate
and the water temperature. A, Diploid © B. Fig. 6. Relationship of oxygen uptake rate to body
triploid . @, mature males; mature weight.  Symbols are the same as in the
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Table 1. Oxygen uptake rate in diploid and tri- Fig 312 /z, 24285 L, 7 DFER T

ploid amago salmon in relation to tems-
perature and ploidy.

Temperature

Oxygen uptake rate

b M .
"C)* Ploidy {m/ kg min)*
o n 1.16 + 0.31 (200
13.5 + 0.8
- Sn 1. l £ 0.51 (200
n 1.99 + 0.68 (12)
17.0 + 0.5
.'Sn_ 1.91 + 0.44 (14)

*Mean + standard error
Figures in parentheses are number
examined.
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Fig. 7. Hematological characteristics in diploid
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Fig. 9. Simplified model of ervthrocyte shape used
for calculation of the surface area. Left.
diploid : right. triploid. Figures show the
length in micrometers.

Table 2. Comparison of total surface area of
ervthrocytes in 1 mm?* of blood in di-
ploid and triploid amago salmon.

n 3n 3n'2n

Number of erythrocytes (10* .. - i
mm-) 120 79 (.66

Mean corpuscular volume (zgm*} 386 561 1.45

ijeumndl area of model ;. = .
eryvthrocyte (gm”) 130173 1.33

Surface area of one ervthrocyte
calculated by wuse of model 381 507 )
{um?;

(53
(B

Total surface area of model
erythrocvies in 1 mm?* of blood 161 401  0.87
(mm?*)
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