Urtar Pradesh J. Zool. 1 : 29-33, 1981

A REPORT OF THE EFFECT OF SOLAR ECLIPSE ON AN INDIAN
TELEOST, CHANNA PUNCTATUS (BLOCH)

S. C. YADAVA, J. AHSAN, S. P. SINHA AND M. PRASAD
DEPARTMENT OF ZOOLOGY, A. N, COLLEGE. PATNA 800 013,

Effect of solar eclipse on the behaviour, feeding habit and certain haematological
parameters were studied in an air breathing teleost, C. punctatus. The fishes ini;ia][\'
showed excitement but later on they settled down. During eclipse the fishes took les-s
food. Blood glucose level atthe end of eclipse increased whereas R.B.C. count and
haemoglobin content of blood showed a significant decrease. No marked change was
noticed in blood clotting time.

INTRODUCTION

Blood is important in the maintenance of physiological activities of life.
The effect of various environmental factors such as temperature (Dewilde &
Houston, 1967: Miles and Smith, 1968; Farghaly ef al., 1973; Denton & Yousef,
1975; Pandey ef al., 1976), photoperiod (Choubey ef al. 1976), dissolved oxygen
content of water (Hughes, 1964; Starmach, 1967), salinity (Farghaly er al.
1973; Pandey 1975), age, body size and weight (Dube & Munshi, 1973; Pandcy
et al., 1975; Munshi et al., 1975; Pandey ef al., 1976), pnysiological changes
du-ing breeding period (Pandey, 1977), stress of various Kinds (Houston & Dewilde
]969) on fish blood have been invest]‘gatjgated. These works on fish blood
indicate a wide range in the haematological parameters in different species of
fish and at times are controversial.

S »lar eclipse of about 859 occurred on 16.2.1980 between 244 P.M. to
5.45 P.M. at the place of experiment, The present paper reports the changes
in behaviour, blood glucose content, R. B.C. number and blood dlatang tie
during eclipse and immediately after that and appears to b th fifst Wolk of
its kind.

MATERIAL AND METHODS
Apparently healthy looking adult specimen of both sexes of Channa

punctatus (Bloch) of weight ranging from 100-120 gm° and of lengl.h var)_eing
from 20-22 cms were obtained from local markel. They were keptin 50 litres
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glass aquaria and were left for seven days to recover from asphyxia suffered from
transportation and to acclimate 0 the laboratory conditions. During this period
the fishes were fed with goat Jiver, earthworms and miaced fish ad libitum. The
initial level of different blood parameters considered in this work were obtained
on laboratory conditions. The control value was obtained by exposing the fish
to sun light exactly in the same time and hour of the day in which eclipse was to
occur, The experimental fish were expossd to the sun during the period of
cclipse. A set of thirty fish, each for establishing initial conirol, experimental
control and for experiment were used.

The erythrocyte count was made by improved Neubar haemocytometer,
haemoglobin was determined by Sahli’s method, coagulation tims by Wrighi’s
me.hod (Dacie & Lewis, 1963) and glucose by Folin & wul method (Varley, 1975).
Blood was collected by catting the caudal region near tae anal fia,

RESULTS

It is evident that the experimental control fish showed a slight hypergly-
cemia over those of initial control in both males and females.  This hypergly-
cem.c copdition was very much cvident and significant (0.1%) in the fishes of
both sexes after exposing them to the solar eclipse (Fig. 1). R.B C. count of
blood also showed the increase in number of erythrocytes in eXperimental
tish of boih sexes (Fig. 1). This fall was significant (5%) in both males and
females. Increase in haemoglobin content was also noted in experimental con-
trol overZhe initial control in both sexes but this increase did nct persistin
experimental fish and a fall was noticed. The fall, though significant in both
sexes, was lessin  male  (19,) than in females (0.1%). No maik:d change
was noticed in blood coagulation time ¢ f either sex (Fig. 2). The initial control,
experimental control and exp:rimental fish always showed that females had
higher, though nonsignificant value as compared to males.

No detectable change in the behavicur of experimental control and initial
control fish was marked but when exposed to eclipse the fishes showed zctive
movement in the aquarium. Then gradually they became sluggish and finally
settled down at the bottom. It was also noticed that during eclipse the fishes
took lesser amount of food than their usual quota.

REMARKS

Blood glucose increased sharply immediately after the eclipse.  This result
may be due to circadian variation in the species studied. Harding et al. (1932)
in man and Allcroft & Strand (1933) in sheep have observed higher glucose
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level in the afternoon. Circadian variation in blood glucose leval has also
been reported by Narasimhan & Sundraraj (1971) in Notopterus notopterus. Ti»
risz in blood glucose level in this species after about three hours of eclipse
could be a combined effect of circadian variation and excitation caused by

unprecedented darkness.
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Fig. 2. Histogram showing the mean
haemoglobin value and clotting time
of initial control (IC), experimental

(C) and solar eclipse control (E) in

Fig. 1, Histogram showing the mean
blood glucose leveland erythrozyte
number of initial control (IC), expari-
mental control (C) and sclar eclipse
affected (E) in Channa punctatus,

A rise in R.B.C. number and haemoclobin content was observed in

control fish. The rise in water temperature due to sun light may bz considzred the

on for these increases, a view which tallies with those of Farghaly et. al.
at a mnonsignificant level

Carassius auraius  found
hence the fishes in cooler

Chanita punctaties.

likely reas
(1973). Pandey et al. (1976) also noticed an increase
with increasing temperature. Platner (1930) ia
that oxygen dissolves more in water of Jow temperature,
water need less of haemoglobin. Darkness caused lowering of water temperature

of the aquarium causing the changes in R.B.C. qumber and haemoglobin content.
quses of low haemoglobin since

Inactiveness of the fish also may be one of the ¢
at resting phase fishes need less oxygen.
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The decrease in the consumption of food by fishes during eclipse could be
due to the diurnal pature of the fish. The temporary appearance of darkness by
eclipse first created an excitement in fish due to unusual shortening of the day
but latr on they settled down. This also affected their normal behaviour.

The present study thus is a basic report and may be concluded that what-
ever changes occurred in the behaviour and blood parameters of C. punctatus was
as a result of the solar eclipse and can be explained only on the basis of physio-
logical changes due to change in the surrounding environment.

ACKNOWLEDGEMENTS

The authors are thankful to Mr. R. Singh (Dzpartment of Zsology) and
Mr. R.P. Sinha, Principal (A.N. College) for facilities and encouragement.

REFERENCES

ALLcrOFT, W.M. & StrAnD, R. 1933. Studies on the lactic acid, sugar and inorganic
phosphorus of the blood of the ruminants. Biochem. J. 27 : 512-522.

Cuoueey, L.J., PANDEY, B.N., Paxpey, P.K. & MUNSHI, J.S.D. 1976. Effect of light and
darkness on oxygen consumption and blood of an air breathing siluroid fish H. Jossilis
Intand fish. Soc. India 8 : 68-71. '

Dacie, J.A. & LEwis, S.M. 1963. Practical Haematology, J. & A. Churchill, London,

DrnTOoN, JLE. & Youser, M.K. 1975. Seasonal changes in hacematology of rainbow trout, S
vairdneri. Comp. Biochem. Physiol. 51 A : 151-153. T

DiwLipE, M,A. & Houston, AH. 1967. Haematological aspects of the thermoacciimatu,.y
process in the rainbow trout (S, gairdneri). J. Fish. Res. Bd. Canada 24 : 2261-2281

Duee, S.C. & MunsHi, J.S.D. 1973, A quantitative study of erythrocyte and Hb in the blood of
an air breathing fish, A. lestudineus in relation to body size. Folia Haemarol, 110 : 436-446

FARGHALY, A.M., SzzaT, A.A. & Suapana, M.B. 1973. Effect of temperature and salinity
changes on blood characteristic of Tilapia zilli in Egyptian littoral lakes. Comp. Bivchem
Physiol. 46 A @ 189-193. .

Harpinc V.1, Sersy, D.L. & ArmsTrRONG, A.R. 1932, Afternoon glycosauria. Biochem. J.
26 : Y57-962.

Houstox, A.H. & DEwWILDE, MLA. 1969. Environmental temperature and body fluid system of
the fresh water teleosts. I1I. Haematology and blood volume of thermally acclimated brook
trout, S. frontinalis. Comp. Biochem. Physiol. 28 A : 877-885.

Hucnrs, G.M. 1964, Fish respiratory homecostatis. Symp. Soc. £xp. Biol. 18 : 81-107.

MiLes, H.M. & Ssith, L.S. 1968, Ionic regulation in migratory juvenile coho salmon, O.
kisutch, Comp. Biochem. Physiol. 26 A : 381-398.

Munsil, 1L5.D., Panpey, P.K. & Misira, N. 1975, Measurement of blood volume in the Indian
mud cel, Aviphiprous cuchia Ham. (Amphipnoidae : Pisces) Folia Haematol. 4 : 438-447.



EFFECT OF SOLAR ECLIPSE ON TELEOST 33

NARASIMHAN, P.V. & SUNDRARAJ, B.L 1971. Circadian variations in carbohydrate parameters in
carbohydrate parameters in two teleosts, Notopierus notopterus (Pallas) and Colisa fasciata
(Bloch & Schnader). Comp. Biochem. Physiol. 39 B : 89-99.

PanDEY, B.N. 1975. Effect of salinity and low pH on the blood and oxygen consumption in an
air breathing fish, H. fossilis. J. Indian Bios. Asso. 1 : 137-140.

1977. Haematological studies in relation to environmental temperature and different periods of
breeding cycle in an air breathing fish, H. fossilis. Folia Haematol. 104 : 69-73.

PanpEY, P.K., Paxpev, B.N., CuouBey, B.J. & MuxsHi, J.8.D. 1975. Total plasma and
corpuscular volume in relation to body weight of an air breathing siluroid fish H. fossilis.
Zool. Anz. 194 : 387-392.

PaNDEY, B.N., PANDEY, P.K., CHOUBEY, B.J. & MunsHi, J.S.D. 1976. Studies on blood component
of an air breathing siluroid fish, H. fossilis Bl. in relation to body weight. Folia Haematol

103 : 101-116.

PLATNER, W.S. 1950. Effects of low remperature on magnesium content of blood, body fluids and
tissues of gold-fish and turtle. Am. J. Physiol. 161 : 399-405.

StarMACH, J. 1967. Die chromosomen von Cottus poecilobus Heckel und Cottus gobio. L
Acta Hydrobiol. 9 : 301-307.

VARLEY, H. 1975, Practical Clinical Biochemistry, (4th ed.). Arnold Heinemann Publs., India.



	29.pdf
	30.pdf
	31.pdf
	32.pdf
	33.pdf

