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Measurement of heart rate in Paralichthys olivaceus
by image analysis
Yutaka HIROTA®, Sadami YADA"

Abstract : To count heart rates , we tried to analyze image of heartbeat movement which it per-
meated with the fiber light. In this paper, we used the juvenile flounder Paralchthys olivaceus
in the case of normal and albinism fish body. The results are as follows.

1. In the same fish body width, a transmissivity of a fiber light of albinism fish was higher

by 1.2 ~1.6 times than normal one.

2. There was need 10,030 1x for analyzing the fish body width 6.85 mm. When a fish body
width was widened, a minimum illuminance to permeate the heart increased.
3. The high correlation was recognized between operculum moving number and heart rate in

condition of optical irradiation.

4. The preparation time to measure the heart rate with this system needs for approximately

40 minutes.

This measuring method is useful to research the physiological influence of fish body in the ex-
ternal environment changing and the anesthesia treatment.
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a : albinism * without irradiation b ! albinism * optical irradiation

”~

¢ ! mormal = without irradiation d : normal * optical irradiation

Fig. 1. Photography image of Paralchthys olivaceus
a ! albinism ¢ without irradiation. b : albinism * optical irradiation. c¢ : normal ¢ without irra-
diation. d : normal ¢ optical irradiation.
a . Heartbeat movement can observe from back of fish body without irradiation. b : Heartb
eat movement can observe under the low iluminance. ¢ : Heartbeat movement can't observe
without irradiation. d : Heartbeat movement can observe under the high iluminance.

Table 1 Size of test Paralchthys olivaceus

Albinism Normal
Mean S.D. Mean S.D.
Body length (mm) 26.211+1.27 56.65+8.00
Body width (mm) 2.75%0.08 4.64£0.55
Body weight (g) 0.41+0.05 3.03+0.82
n 10 10
Relationship BL vs BW v=0.06x+1.1, r=0.99 v=0.06x+0.82, r=0.99
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Fig. 2. System for measuring heart
rate.
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Fig. 3. Relationship between trans-
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Fig. 4. Relationship between minimum
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and body width.
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Table 2 Operculum moving number and heart rate when a fish body is normal condition.

Albinism Normal
Mean S.D. MeansS.D.
Operculum moving number (times/min) 54.2+1.25 54.3%+1.01
Heart rate (times/min) 87.8£1.97 —
n 10 10

a : Opercutum moving number
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Fig. 5. The enhancement ratio of
operculum moving number and heart
rate when a fish body was transfered
into other water tank. @ : normal.
O : albinism.
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@ : normal. O : albinism.
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Fig. 7. The enhancement ratio of
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® : normal. O : albinism.
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Fig. 8. Relationship between operculum
moving number and heart rate.
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