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Investigations were performed on changes of respira -
tion intensity of kidney and liver of bream resulting fr;:,m 
reversible anesthesia. Each fish was subjected to test '- of 
1,8 V direct current during 5 minutes remaining in homo­
genous electric field. Reversible anasthesia increased the 
intensity of respiration of both organs. The investigations 
proved also the existing correlation between the weight of 
body and the extent of metabolic changes of liver and 
kidney in reversible anesthesia. Sensitivity of fish to curr­
ent test decreased in relation to increase of its weight. 

An application of electric current in sea fishing created more interest in 
changes which occure in fish organism under stimulation of electricity (An o­
n y m u s, 1958; Da nju l ite, Ma l uki n a, 1967; D e t h l o f f, 
1963; La.m a rqu e, 1968; Kr ehtze r, 1950; P r  i v o l n i e v, 
1953; S c h e  m i  n s k y, 1936). 

Any investigations so far performed aimed mainly to recognition of reac­
tions in favour to concentration of fish. Very little attention had been paid to 
negative results of electricity activity on ichthyofauna. 

The review of existing publications indicates that no investigations had 
been carried out from metabolic changes of fish subjected to activity of direct 
current in homogenous electric field. Process of metabolic changes in re­
versible electro-anesthesia may be considered under two aspects: ·primarily, 
in consideration to electric stimulus which may cause the irrevocable changes; 
secondly, in respect to sensibility of species and of particular specimen 
(age , weight, etc. ) . 
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The presented investigations were aimed to study the metabolic changes 
which express themselves in consumption of oxygen by kidney and liver of 
bream, in result of reversible electro-anesthesia, with due consideration to 
variations of body weight. 

METHOD 

The investigations had been carried out on breams of both sexes, of 5-12 
years of age, caught at Zalew Szczecinski during summer and autumn. Prior 
to tests, the fish were kept in aquarium conditions in supply system water of 
pH 7.6, additionally aerated. The fish subjected to test of direct current 
formed the experimental group. Voltage applied to body of each fish was 
1.8 V; the fest fish remained in homogeneous electric field. For every fish 
subjected to test, the applied time of current activity which caused the re­
versible electro-anesthesia was the same and amounted to 5 minutes. The 
control group, of similiar individual characteristics, remained within the 
same environments but was not subjected to activity of current and was exami­
ned· at the same time as tested group. Directly afterdecapitation made under 
the conditions described in work (W � g r z y n o w i c z, Z b a n y s z e k, 
1971) the measurements were performed by method of Warburg on sections 
of liver and kidney. The intensity of respiration processes were defined in 
µl 02/ g of wet tissue /hour.

RESULTS AND DISCUSSION 

The tests proved that consumption of oxygen by liver and kidney of fish sub­
jected to reversible electro-anaesthesia. lasting 5 minutes at applied voltage 
of 1. 8 V, is intensifying. (Tab. 1) . 

Ta b l e  1 

Consumption of oxygen by liver and kidney of bream Abramis brama (L.) 
in summer and autumn season, before noon and in evening, 

expressed in _µ 1 0
2 

/ g/hour

Liver Kidney 
Sea so� Time n

-

X 0 X I) 

Summer 
p 12 298 -::42 327 ::so 
w 11 316 -::s5 400 -::35 

Autumn 
p 34 317 -::s7 511 -::55 
w 30 346 ::75 581 -::50 

P - Before noon, W - evening, x - arithmetic mean, 

O - standard deviation, n - number of specimen examined 
For control group, the values of oxygen consumption by liver _ _average be­
tween 234 and 372 JJ-1 o2/g/hour and after electro-anaesthesia -within 276
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to 419 µ 1 02/ g/hour. For both groups, higher intensification of respiration
prevail for1ddney: from 371 to 587 J-Ll o2/g/hour for control group and from 
400 to 610 µ l 02/ g/hour after electro-anaesthesia. In determination of sen­
sitivity to current test (measuring dynamics of organs respiration) the cor­
relation between particular weight groups (from I to V) and degree of sensi­
tivity (Fig. l) must be a,,scertained. 
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Fig. 1. Intensity of oxygen consumption by kidney and liver of bream 
Abramis brama (L.) ·(µJ. o2/g/hour) in 1·elation to weight of body

More intensive respiration in liver and in kidney noted in both groups (con­
trol and experimental) of fish of smallest weight of body. (Tab .1). The quan­
tity of oxygen consumed in both organs was decreasing as the weight of body 
was increasing. In experimental gr0up, the quantity of oxygen used had always 
been slightly higher in liver and in kidney when comparing to control group. 
The degree of sensitivity measured by dynamics of respiration in control 
group has. parallel run for both organs within range of body weight from 
330 g to 900 g. 

Considering that the investigations were strictly limited to matured S):edmens 
of 5-12 years of age with application of electric stimulus during 5 minutes 
only and at threshold dose which caused the reversible electro-anaesthesis, 
it'may be assumed that under activity of higher current and during longer 
time, the essential changes in metabolic processes of fish are occuring. 
Further investigations performed in different environments (temperature, 
salinity, etc.) on different species and particularly of young specimen, at 
higher forces and during longer time of electric stimulus (applicable in fish­
ing), may permit for better recognition of metabolic changes. 

CONCLUSIONS 

1. Reversible electro.anaesthesia of bream during 5 minutes under voltage
of 1. 8 V, causes more intensive consumption of oxygen by kidney and liver. 

2. A correlation is noted between the weight of body and intensity of me­
tabolic changes in liver and kidney result of reversible electro-anaesthesia.
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3. Sensitivity of fish to current activity measured by dynamics of respira­
tion of liver and kidney is decreasing c1-s weight of body is increasing. 
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INTENSYWNOSC ODDYCHANIA TKANKOWEGO WJ\TROBY I NERKI 
LESZCZ.A ABRAMIS BRAMA (L.) W WYNIKU ELEKTRONARKOZY 

ODWRACALNEJ 

S t r e s z c z e n i e

Zbadano stopien przemian metabolicznych wyrazonych intensywnosciq po­
bierania tlenu przez nerk� i wcitrob� leszcza bezposredniq metodq Warbur­
ga w wyniku elektronarkozy odwracalnej w aspekcie roznic wagowych. W wy­
niku badania stwierdzono wspolzaleznosc pomi�dzy ci�zarem, a intensywnosci(l 
przemian metabolicznych w wcitrobie i nerce w wyniku elektronarkozy odwra­
calnej. Wykazano rowniez' ze pobudliwosc ryb na dzialanie prq.dU mierzo­
na dynamikq oddychania narz1j,d6w, maleje wraz ze wzrostem ci�zaru. 
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!i!HTEHClilBHOCTb TKAHEBOro .l(blXAHl�fl IIElfEH!il !I! IIOlfK!il JIE!UA 
.ABRAMIS BR.i\MA (L.) B PESYJlbTATE OEPATllIMOro 8JIEKTPOHAPK03A 
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lllccne,l(OBaHo CT6IJ6H:E, MeTa60JiJl['l6CR!1X rrpe:spall.(Elrl!i!Pl, BhlpalKeHHb!X Jl!HT6Cl1BHOC­
Tb!O nornoll.(eH11fl K!IICJiopo·.I(a rro<rn:oPl Ill rrecrnH11:i,m JI6ll\a � rrp111 IIOMO!J.!l'I rrpmrnro 111e­
To.11a Bapoypra :s pesyJI:i,TaTe o6paTlllMOro aJieKTpoHapKosa B acrreii:Te :seco:shlx 
pa3Jil'l1IlllP1, B pesym,TaTe l'lOCJie;zJ,OBaHlllfl YCTaHOBJI6Ha ·:ssal1M03a:Sl1Cl/IMOCTJ, M6"YE,;zl,Y 
B6COM l1 l1HT6HCMBHOCT:E,JO MeTa60Jil1l!6CKlllX rrpe:spameH!t!iil B rre<Iem;: li IIO'IKeB pe­
ayJIJ,TaTe oopaTHMOrO 8JI6KTpOHapK03a. YcTaHOBJI6HO TaKJKe, 1J:TO BOSOJ;zl,JIIMOCT:E, 
pb16 Ha ;n,eP1CTBJ/I6 TOKa, H3M6pf!6Mafl ;zl,MHBMMKOJil ;zl,b!XBHMfl opraHOB, JM6Hbilla6TCfl 
BM6CT6 C YB6JIJII'l6HM6M :seqa, 
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