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The investigations related to seasonal and daily varia-
tions of oxygen consumption by liver and kidney of bream
with consideration of sex. The results obtained indicate to
more intensive respiratory metabolism in autumn in com-
parison to summer season. Highest metabolic intensity as-
certained at males during autumn season. Daily variations
became also very distinct. Increased respiratory metabolism
in liver and in kidney was apparent during the evening;
highest respiratory metabolism noted at males during eve-
ning.

The variations of activity in physiological processes are characteristic
for their rhythmic course. Rhythm represents the correct form of systems
activity capable of stimulation. It relates to complete organisms, organs,
tissues, cells and cell organs (Reinberg, Ghata, 1964).

Rhythm is still maintened after separation of organ from organism. The
variety of biologic rhythms is characteristic for particular functions. Fre-
quency of rhythms possesses very wide range, from secundes, through days,
months, seasons and years.

Most interesting from practical point of view are the daily, seasonal and
annual rhythms of fish. Daily rhythmic changes of fish are recognized empi-
rically and are exploited in fishery. Recognized and also exploited are the
seasonal variations of fish activity, particularly connected th migration
Fontaine, 1967).

*) From Department of Fish Physiology
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Various investigations indicate to variable rhythms in fish feeding (I o-
nova, 1969; Xogan, 1963) and to interrelation of respiratory méta-
boliém dynamics from seasonal cycles andfromdaily rhythms (Dria gin,
1968; Skazkina, 1969; Veselov, 1966).

Quantity of oxygen consumed by particular internal organs contiribute to-
wards total respiratory metabolism whichvariesunder different conditions.
(Hanson and Stanley, 1969; Wells, 1935).

There is no doubt that the spontaneous endogenous of period may be subject
to transformations under influence of daily and seasonal changes in period
of environment. Thus, the rhythmic changes of organs respiratory metabolism
may present the expression of adapting ability to variation of environment.

This work is first part of studies on adapting ability to changes of envi-
ronment and comprises the results of oxygen consumption by organs which
show high metabolic activity, i.e. liver and kidney of bream, in aspect of
daily and seasonal rhythms with due consideration to differences appearing
at males and females,

METHOD

Investigations had been carried out on breams of both sexes of age 5-8
years caught in Zalew Szczecinski. Theinvestigations had been carried out
during summer season (July-August) and autumn season (October-November),
For experiments, the flshes werekeptin expenmental aquarium.Temperature
of water amounted to 18¥1°C in summer and 11¥1°C in autumn, For each
season investigated, selected two experimental groups of fish. Investiga-
tions of one group were carried- out duglng morning hours 8 0.1030 and of
second - during evening hours 17 Measurements of tissular respira-
tion were made by direct method. of Warburg (Umbreit etal., 1957;
Wegrzynowicz, Zbanyszek 1971). Consumption of oxygen
denotedin iyl 02/g of wet tissue /hour. Obtained results presented statisti-
cally.

RESULTS AND DISCUSSION

An analysis of seasonal metabolic changesininvestigated organs, expres-
sed by quantity of oxygen consumed, - indicates essential differences
(Tab.1).

In autumn season, kidney respiration of all fishes was more intensive by
about 50% in relation to summer season, while respiration of liver - only by
7%. The kidney shows higher requirement for oxygen in both seasons when
compared with liver, During summer season, the metabolism of kidney is
higher by 18% in comparison with liver and in autumn season - by 64%.

Daily changes of oxygen consumptions

In autumn evening, the intensity of kiidney respiration was by 13% higher
and of liver - by 9% in relation to values obtained before noon. In summer
evening, the consumption of oxygen by kidney is higher by 22% and by liver
by 6% in comparison to values obtained before noon. The analyses of daily



Table

Values of oxygen consumed by liver and kidney of bream Abramis brama (L.) (1l Oz/g/hour)

)

with consideration to weight of body

1

Control group

Experimental group

Weight eight
group |Weight @) _ Liver _ Kidney group [Weight (g) n _ Liver _  Kidney
from - to n x g x § "|from - to x o) x $
1 330-350 | 10| 372 I72 587 80 I |330-350 | 10 | 419 *65 | 610 tg
I |380-425 | 11| 345 I75 | 449 165 | m  |380-425 | 11 | 386 157 | 591 tg2
M |550-620 | 11| 259  ¥s55 392t I |550-650 | 11 | 372 751 508 te3
IV |810-835 | 12| 237 372 *ss | v |850-870 | 11 | 317 Y67 | 498 69
v |835-900 | 12| 234  Iss 371 I v . |900-930 | 11 | 276 T8s | 400 *83

n = number of specimen examined

x = arithmetic mean

§ = standard deviation
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variations indicate that intensity of metabolismin kidney and in liver during
evening of both seasons is higher; variations are smaller in autumn season
and higher in summer season.

Seasonal variations of oxygen consumption of males and females

In summer season, the respiration of males kidneyis higher by 39% and of
liver by 5% in comparison to females. In autumn season, kidney of males
shows higher metabolism by 3% in comparison to females, while the liver of
females shows higher metabolism by 14% in comparison to males. Seasonal
variations for the same sex show more intensive metabolismin kidney by 55%
in autumn and 35% in liver in comparison to summer season. The kidney of
males respirates more intensively by 15% in autumn and the liver by 11% in
comparison to summer season (Tab.2).

Table 2

Values of oxygen consumption by kidney and liver
of bream Abramis brama (L.) (p,l Oz/g/hour)
with consideration to seasonal and daily changes
at males and females
Summer Autumn
Sex |Time Liver Kidney Liver’ Kidney
of n _ _ n _ _
day x § x d x d x I\

11 | 255 *450321 *so} 11]365 *45)s521 te3
11 {285 *55{363 35| 12|368 ¥s50|542 75

+0 -
+0

12 | 278 Y8 1401 Y64 | 121303 fs0) 541 t65

o8’ 12 {293  ¥s550553 *38 | 120336 ts45|557 =8

9| =

P - before noon; W - evening; n - number of specimen examined;

X - arithmetic mean; § - standard deviation

Daily variations of oxygen consumption by males and females

Before noon in summer, the kidney of males shows more intensive respira-
tionby 19% and in evening by 52% in comparison to females. Before noon in
autumn, the kidney of males shows increase of intensity by 3% and by 2% in
evening, in comparison to females,

In summer, the liver of males shows increase of intensity by 9% before
noon and by 2% in evening in relation to females. In autumn, the liver of
females shows higher respiratory metabolism by 20% before noon and by 9%
in evening in comparison to males.

Summary of daily variations shows increased metabolism in kidney and in
liver during evening for both investigated seasons at females and males. In
autumn season, the liver of females shows higher metabolism before noon and
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in evening in relation to males, while the kidney of males shows higher me-

tabolism before noon and in evening during bothseasonsinrelationto females
(Fig.1,2).
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Fig.1. -Seasonal changes of oxygen consumption by liver and kidney
of bream Abramis brama (L.) (pl Oz/g/hour)
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Fig.2. Changes of oxygen consumption in ul Oz/g/hour by liver and kidney
of bream Abramis brama (L. ) in summer and autumn season
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CONCLUSIONS

1. Seasonal changes influence the intensity of oxygen consumption in kidney
andin liver of bream.

2. More intensive respiratory metabolism in examined organs are noted
in autumn season. '

3. Kidney of bréam shows more intensive respiratory metabolism in com-
parison to liver for summer and autumn season.

4. Most intensive seasonal metabolism is noted in kidney of males during
autumn season.

5. Daily rhythm is characteristic for increased respiratory metabolismin
‘evening.
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SEZONOWE 1 DOBOWE ZMIANY INTENSYWNOSCI POBIERANIA TLENU
PRZEZ WATROBE 1 NERKE LESZCZA ABRAMIS BRAMA (L.)

Streszczenie

W cyklu badan zdolnoéci adaptacyjnych do zmian $rodowiska przeprowa-
dzono pomiary zuzycia tlenu przez wgtrobeinerkeleszcza metodg Warburga
w aspekcie rytméw dobowych i sezonowych z uwzglednieniem réznic wysteg-
pujacych u samecdw i samic.

W wyniku badaid stwierdzono, ze 1) nerka wykazuje intensywniejszg prze-
miane oddechowg w zestawieniu z watrobg w sezonie letnim i jesiennym,
2) w sezonie jesiennym wystepuja intensywniejsze przemiany oddechowe w
badanych narzadach, 3) najbardziej intensywne przemiany sezonowe wyste-
puja w nerce u samcéw i samic w okresie jesiennym, 4) rytm dobowy zazna-
cza sie zwiekszong intensywno$cig przemian w badanychnarzgdach wieczo-
rem,

CE30HHHE I CYTOUHHE W3MEHEHUS VHTEHCUBHOCTH NOT'JIOUEHNA KUCIOPOLA
MEYEHEO 0 [OYKOH JIEWA ABRAMIS BRAMA (L.)

Pesnwue

B nukne mccinezoBaHWll azanTUBHLX CNOCOOHOCTE[l MO OTHOWEHNN K W3MGHEHAAM
CpeZH NMPOBEZEHH N3MEePEeHUA MOTPEeGIeHMA KUCJIOpOoZAa NEeYeHBH U MOYKOf Jema Io
MeTony BapOypra B acnexTe CYTOUHHX ¥ CE30HHHX DUTMOB, IIPUHIMAsg BO BHUMa-
HIl6 Da3HULH, HAONNZAeMbe Y CaMUOB U CaMOE,

B pesymnsTaTe MCCIEZOBaHM yCTAHOBIEHO, UTO: 1) MmOUKA NMpOSBIAET GONEe
VHTEHCUBHH{ JHXATENBHH 0CMEH B CONOCTABIEGHUN C [EUEHBI B: JIETHUHA U OCEH-

" HUt nepmoaa;z) B OCEHHEM CE30He HaGanZanTcs 6O0JNEE . MHTEHCUBHHE JHXATENb-

¢

HHE NMpeBpalleHus B UCCIEAYyEMHX OpTaHaX; 3) Hau6onee VHTEHCUBHHE CE30HHHE
U3MEHEeHUA HAGINAALTCA B NOYKE y CAMIOB U CaMOK B .OCEHHMIl Tmepuox; 4) cyTo-
YHH{ PUTM XapaKTepusyeTCs YCUJIEHHOH WHTEHCUBHOCTH NpEeBpalieHWi B UCCle-
IyeMHX OpTaHaX B BEUEpPHEE BpEMi. ‘
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