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Studies on oxygen metabolism dynamics of liver and 
kidney of bream Abramis hrama ( L.) from Zalew Szcze­
dnski prove that adaptation period of bream transfered 
into aquarium conditions is characteristic for increased 
respiration of liver and kidney during first days of ada­
ptation. A tendency for respiratory metabolism in liver 
is noted to stabilize from 6th day and in kidney from 
7th day of adaptation to aquarium conditions. 

Dynamics of organ metabolism defined by quantity of oxygen used were in­
vestigated in aspect of various species of fish, various individuals (age, 
weight) and of various conditions of environment (chemical composition, sa-
linity, temperature) . 

It appears from various publications that 'j.ntensity of metabolism of respi­
ratory organs is interrelated to changes of environmental conditions (E k­
b e r g, 1958; Ho l m e s  et al., 1960; Pe i s s  and Fi e l d, 1950; 
U m b r e i t et al. , 1957, 

According to contemporary opinions , changes .of environment cause an in­
troduction of organism adapting reactions by influencing various chains of 
metabolism. Owing to wide varieties of species and of environmental condi­
tions, the existing publications are still fragmentary only. 

Studies of physiological processes occuring in fish organism ·under aqua­
rium conditions require an analysis of adaptation process which is taking 
place due to changes of artificial environment in regard to certain basic pa­
rameters of natural environment. 

This study was aimed to investigate the dynamics of metabolism processes 
in respiration of liver and kidney of bream Abramis brama (L,) in aspect of 
adaptability to aquarium conditions under which the fish were kept for expe­
riments. 

�) From Ex-Department of Fish Physiology 
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METHOD 

Investigations performed on breams of both sexes, of length 33-44 cm and 
of weight 260-540 g, caught in Zalew Szczecinski during November. The 
fishes were kept in aquarium filled in with water from supply system, addi­
tionally aerated, of temperature 11 :: 1 °c and pH 7. 6, within one fo fifteen 
days. Consumption of oxygen by tissues examined by direct method 9f War­
burg (Kl e i n  z e 11 e r, 1965; Um b r e  i t  et al., 1957). After taking 
out from water, the fishes were decapitated; kidney and liver were cut-out 
and placed in ice. The sections of kidney and liver were washed in Ringer 
iced liquid of pH 7 .5 suitable for fish tissue (P e q u i g not, 1964) and 
microsections of 15-20 mm2 and of average thickness 0.4-0.5 mm were pre­
pared. The liver was cut perpendicularly to outer surface and the kidney -
sideways (H o 1 m e s et al. , · 1960). The microsections of weight 100 mg 
of wet tissue were placed in Warburg tubes situated in ice. Wetted filter 
paper O. 2 ml 15% KOH was used as Co

2 
absorber. Atmospheric air fopned 

gaseous phase. The tubes were oscillating at rate of 116-120 times per mi­
nute in water bath of temperature 25°c. Preincubation period lasted 15 mi­
nutes. Readings were taken every 20 minutes during 1 hour. Intensity of re­
spirating processes were defined in,-il o

2 
and calculated on 1 g of wet tissue 

per hour. 

RESULTS AND DISCUSSION 

As appears from investigations, the dynamics of metabolism defined by 
quantity of oxygen consumed by kidney is more intensive than metabolism of 
liver (Tab .1). 

The results of our investigations are concurrent with results obtained on 
other species of fish, or of birds and mammals (F r e e m a n, 1950; 
Jank ow sky, 1966; Koll<l,t aj, 1967; Ma d h u  etal., 1959; 
R o m a n o w s k i and S t r a z y n s k i, 1968; S u m n e r and 
Do u d  o r  o f f, 1938; W e 11 s, 1935). The kidney shows more variable 
intensity of respiration during adaptation within limits of 490-575 t,il o

2
/g/h. 

The difference of intensity oscillation of kidney respiration during 15 days 
amounted to85 µ.l Oz/ g/h. Variations of respiration intensity of liver were 
within limits of 261-4001-tl o

2
/ g/h. and the difference of intensity oscillation 

in respiration during 15 days in aquarium amounted to 139 ft l 0
2 

/ g/h. 
Respiration metabolism in subsequent days of adaptation varied in intensity 

of both organs (Fig. l). In liver ,an increase of oxygen consumption is noted 
from the second day and its peak on the fourth day. Beginning from fifth day, 
intensity is decreasing with slightvariation towards the initial values attained 
on the eight day of adaptation. A tendency for stabilization of metabolism is 
noted beginning from eighth day with slight deviations, which are becoming 
more· intense from 12th to 15th day. 

The kidney, after negligent increase of metabolism on seE;:ond day, shows 
transitory decrease of respiration intensity and then, increas-e again to-.a.ttain 
the peak on 5th day of adaptation. The decrease slightly below the values of 
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T a b l e  1 
Consumption or' oxygen by liver and kidney of bream Abram:is brama (L,) 

(fl 02/ g of wet tissue /hour) in subsequent days of adaptation

Live r Kidn ey 
Days in naquarium -

s
-

0 X X 

1 10 290 :: so 529 :' 27 

2 10 342 :' 73 540 :' 42 

j 11 360 :' 27 498 :' 24 

4 12 400 :' 43 527 : 40 

5 11 350 :' 63 575 :' 48 

6 11 324 : 71 541 : 64 

7 11 323 :' 54 507 :' 43 

8 12 261 :' 34 555 :' 24 

9 10 296 :' 36 556 :' 37 

10 11 290 :' 35 550 :' 40 

11 11 284 :: -29 544 :' 47 

12 11 329 : 55 570 :' 31 

13 11 356 : 65 561 : 74 

14 12 321 :'.:' 48 490 ;: 33 

15 11 379 :: 45 511 :: 28 

n - number of experiments 
x - arithmetic mean 
0 - standard deviation 
first day is noted on sixth day. Beginning from eighth day, stabilization of 
metabolism is noted on level higher than initial valu·es. Slight oscillations 
nearing the initial values take place from 12th to 15th day. 

The ascertained course of metabolism indicates tha.t adaptation period of 
bream Abramis brama (L.) in aquarium is characteristic for increased respi-
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Fig.1. Changes of intensity in oxygen consumptio·n by kidney and liver 
of bream Abramis brama (L. )(µl o2/ g/hour) in subsequent days of

adaptation to aquarium conditions 

ration of liver and kidney during first days of adaptation, Restitution to values 
nearly initial is observed on sixth day in liver and on seventh day in kidney, 
Further course of metabolism shows tendency towards stabilization. 

CONCLUSIONS 

1. Kidney of bream shows more intensive metabolism of respiration in 
comparison to liver. 

2 . More distinct deviations of intensity in respiratory metabolism during 
adaptation shows the liver. 

3, Kidney shows most intensive metabolism on fifth day and the liver on 
fourth day of adaptation, 

4. Respiratory metabolism in liver and kidney show tendencies towards
stabilization to aquarium conditions beginning from sixth day of adaptation, 
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ZMIANY INTENSYWNOSCI ODDYCHAN IA TKANKOWEGO U LESZCZA 
ABRAMIS BRAMA (L.) W WYNIKU ADAPTJ\CJI DO WARUNKOW 

AKWARYJNYCH 

S t r e s z c z en i e

Przeprowadzono badania dynamiki proces6w przemiany tlenowej Wcttroby 
i nerki leszcza Abramis brama (L.) w .aspekcie zdolno .. sci adaptacyjnych do 
warunk6w akwaryjnych. Badania przeprowadzono przy pomocy metody War­
burga. 
Stwierdzony przebieg przemian wykazuje, ze okres adaptacyjny leszcza 
przebywaj�cego w akwarium charakteryzuje si� zwi�kszeniem intensywnos­
ci oddechowe.j wl'i/roby i nerki w pierwszych dniach adaptacji. 
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Powr6t zblizony do wartosci wyjsciowych obserwuje si� w wqtrobie w 6 
dniu, w nerce w 7 dniu przebywania w akwarium, Dalszy przebieg przemian 
wykazuje tendencje stabilizacji. 

Jl!SMEHEHHR ,lllHTEHClllBHOCTlll 'rKAHEBoro .1.lbIXAHl/lH y JIEI11A 
ABR.AMIS,BRAMA L. B PE8YJI1TATE A,ZlAilTAUIIIl/l K AKBAPlllYMHhlM YCJIOBlllHM 

IlpoBe,l(eHhl MCCJI8,l(OB8Hltlf! ,i'.(VJHaMMKltl rrpon;eccoB KYJCJIOpO,l(Horo o6MeHa rretieHM 

uJ rrotIKM Jiema _Abramis brarna L. B acrreICTe a,�arrTan;1101-FHux crroco6HocTelil IC 

aICBapwyMHb!M YCJIOBltlffM. lllccJie,l(OJ38HJ,Iff 6bIJIM rrpone,zi;eJ:lb! no M8TO,l(Y Bap6ypra. 

YcT8HOBJI8HHbJ.lii XO,)( Vl3M8H8HMW YK83b!J388T Rei TO, tITO rrep1'10,l( 8,i'.(8IIT8IJ;1'11'1 y 
Jiema, rrpe6b!J38JOll(ero J3 8ICBapwyMe, xapaICTepltl3Y8TCR YBeJIM1!8HYieM MHT8HCI1BHOCTlil 

,l(b!X8HMR rretieHM lil IIOtIICM B rrepBb!e ;zl;HM 8,l(8IIT8ll;MM. 

IlOBOpOT. 6JIM3ICMM IC 1'1CXO;zl;Hb!M ,l(8HH.bIM, H86JIJO,l(88TCH B rretieH.11 Ha lli8CTOM 

,l(8HI,, B II01!Ke - Ha C8,l(l,M01'1 ,i'.(eHl, rrpe6hIB8HMff B aEBapwyMe, ,I(aJI1>HePiI!Ilt!M xo;zi; 

.!13M8H8HY!iii yIC83bIB88T Ha T8H;zl;8HIJ;Ml0 K CT80!tlJIM38IJ;.!1Yl. 
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