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Abstract

The authors examined the response of electrocardiogram(ECG) of Mirror carp, Cyprinus
carpio [Linnaeus] to light stimuli. The experiments were performed in such a way that three
levels of light stimuli (10, 100, and 400 lux) were given to fishes with an electrode inserted into
their bodies and then their ECGs were recorded continuously for 60 minutes.

The results which are divided into by day and by night and then analyzed by fishes’
conditions are as follows .

1. Mirror carps reached a stable condition 5 minutes after anesthesia. In this condition, the
average heart rate was 64.9 beat/min by day and 65.3 beat/min by night. And the average
action potential was 36.9 sV by day and 32.9 aV by night.

2. The average heart rate by three levels of light stimuli was,

@ In a stimulus condition, in case of 10 {ux 68.7 beat/min by day and 46.0 beat/min by
night, in case of 100 lux 53.4 beat/min by day and 44.1 beat/min by night, and in case of
400 lux 53.2 beat/min by day and 40.1 beat/min by night.

@ In a recovery condition, in case of 10 lux 67.9 beat/min by day and 57.2 beat/min by
night, in case of 100 lux 68.8 beat/min by day and 61.0 beat/min by night, and in case of
400 [ux 69.6 beat/min by day and 63.6 beat/min by night.

3. The average action potential by three levels of light stimuli was,

@ In a stimulus condition, in case of 10 lux 59.1 sV by day and 24.0 nV by night, in case of
100 lux 26.8 4V by day and 45.6 »V by night, and in case of 400 lux 71.7 1V by day and
14.4 1V by night.

@ In a recovery condition, in case of 10 lux 38.8 »V by day and 27.3 aV by night, in case of
100 lux 29.0 oV by day and 39.3 aV by night, and in case of 400 lux 66.1 »V by day and
21.4 2V by night.
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Fig. 1. The flow-chart to measure ECG.

£, Datalogel] 245+ 413 = IEEE - 488(GP -
IB) QlEjslo) 28 A A 27 750,000 byte= 2}zt
P.C.ol AA3 %} olu, Bioelectric Amplifier=
0.3—-2sec,30-100Hz,0.1-02-05-1-2 nV/DIV
2, Oscilloscope+= 1 sec, 0.5 VZ, Datalog= 0.1 sec2}
100 V=2 Zhzt A 8t 5

P.C.ol A4 "ol ‘: A2 E ¢ o] HP Bench-
Link Data Logger®} Microsoft Excel 7.05 A&
sted 102 7hA o 2 s3] ¥4 X el sttt

2) LR 24

DERES AL 2} A8 A d&do 7
549 6027 LERE ME A AELKE (0
~5)ell A ZEATE (5~30F)7FA 2] 3087+,
Flgk < HsAkRE (303548 ) A [EEAKEE (35
~60%)7t=| o] 30& 70 2 Fate] LERS L
et EREAE L E4 A

LEge P-QRS-Talel 4] R-R7IA S &2
AE & beat/minZE VEM Aol H], [ S H]
EEEE LHEEME Q) L EEHE dNDE 4
(1), (2)oll M Frate] v B4 3} th(%z, 1993).

A,:—_—Nma;[o‘N" x 100(%) 1)
L= ——Nm']nvo X 100(%) ©)

W, Nyt RIAL B T, Noax © R B K
W, Nowin © R o SR/,

RS AP AMAA ol 29 015 3
FEAAY Aol dste] TAHE ANS T
terd Aok,

R A BE
L 27| Mo CEBE

3 REkS 718k7] A<l 0~308 (308 7H) 9 (&
EHE BMI BHOE & A3 ko] 9] Lo
Wal= Fig. 2 9 777, ko] o] 44Ty W=
Fig. 3 & 7t}

Fig. 2 o A .0tk ¥ 8he, MBREY 0~5
FGBENS &= - M 25 AlZbo] 7 g ulet

-126 -



A Flakel o & ol o] LEE

[=3
(=]

o
(=]

60

4 F

Heart rate ( beat/min )

20

The first stage

0 5 10

15 20 % 30

Time { min )

Fig. 2. The average of the Mirror Carp’ s heart rate
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Fig. 3. The average of the Mirror Carp’ s action potential.
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Fig. 4. The average of the Mirror Carp' s heart rate for 5 minutes.
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Fig. 5. The average of the Mirror Carp’ s action potential for 5 minutes.
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