EXPERIMENTAL RESULTS

At all times in the course of ETAE the plasma TBAP level and the UFA level in erythro-
cyte membranes were raised, whereas PRE was lowered (Table 1). These data, as well as data
in the literature showing that PRE is directly dependent on the antioxidant supply of the mem~
branes [6], suggest that activation of LPO is connected with inhibition of the antioxidant
system. Considering that intensification of LPO in the brain is reflected in an increased
lipoperoxide concentration in the peripheral blood [5], lysis of neurons observed in ETAE can
be explained by activation of LPO, The absence of any direct dependence of the time course
of the structural changes in the brain on values of the parameters of LPO intemnsity investi-
gated at different stages of development of ETAE will be noted. Intensification of the neuro-
histological features of aggravation of the degenerative changes can be observed throughout a
60-day period of investigation [4]. The increase in the intensity of LPO takes place only
during the first 30 days, and in the later stages a tendency is found toward normalization of
the plasma TBAP, erythrocyte membrane UFA, and PRE levels. This divergence of the parameters
of severity of the pathological process can probably be attributed to the inequality of the
relative contribution of LPO activation to the pathochemistry of ETAE during the different pe-
riods of its course. In the early stages it probably occupies a determinant position, but
later a more important role passes to other types of disturbances of brain metabolism.
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Long~term exposure to ethanol is characterized by various disturbances of lipid metabo-
lism, one of which is lowering of desaturase activity [2, 10]. The fatty acid desaturase is
the terminal electron acceptor in the NADH~cytochrome bs—dependent microsomal oxidation sys-
tem, and for that reason the level of activity of this enzyme is closely linked with function
of this electron transfer chain. Activity of the latter is linked, in turn, with the NADPH-
cytochrome P-450-dependent microsomal oxidation system which, in the opinion of some workers
[10], can be attributed to the absence of high specificity of these systems for oxidation
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Fig. 1. Activity (in %) of microsomal ethanol-oxidizing
system (a) and of linoleyl-CoA~desaturate (b) in liver
of control (taken as 100%) animals (1) and during long-
term ethanol loading (2).

of NADH and NADPH. An ethanol—oxidizing system (MEOS), involving NADPH-cytochrome C-reduc-
tase, cytochrome P~450, and phosphatidylcholine, also functions in the microsomes, and dif-
fers from microsomal NADPH-oxidase activity [7].

The aim of this investigation was to estimate linoleyl-CoA-desaturase activity in the
rat liver in .connection with functioning of the NADH~ and NADPH-dependent microsomal electron
transport chains in order to elucidate the mechanism of the changes in activity of this en-~
zyme during long-term alcohol loading. '

EXPERIMENTAL METHOD

Noninbred male albino rats weighing 200-220 g were used. The animals were kept on-a semi-
synthetic balanced diet [8]., For 14 days the animals were given ethanol by the intragastric
route in a dose of 7 g/kg daily. The rats were decapitated 12 h after the last injecdtion.
Concentrations of cytochrome bs and P-450, activity of NADPH- and NADH-oxidase and oxidore-
ductases, and activity of ethylmorphine demethylase and aniline hydroxylase in the microsomal
fraction of rat liver were determined spectrophotometrically by the method described previously
[3]. The rate of ethanol oxidation [6] and linoleyl-CoA-desaturate activity Qusing 1-'“C-lin-
oleic acid, from Amersham International, England, as the substrate [5]), also were investi-
gated in the microsomes., The results were subjected to statistical analysis by Student's t
test.

EXPERIMENTAL RESULTS

Long—-term ethanol administration caused a marked decrease in linoleyl-CoA-desaturase ac-
tivity in the rat liver (Fig. 1). Other components of the NADH-dependent chain were acti-
vated at the same time: oxidation of NADH was increased, and activity of NADH~cytochrome bgs-
reductase was increased appreciably, The concentration of cytochrome bs, a supplier of elec~-
trons from flavoprotein to linoleyl-CoA-desaturase, was virtually unchanged under the experi-~
mental conditions used (Table 1). Investigation of the parameters of the NADPH~dependent
electron transport chain revealed activation in this sector also: the cytochrome P-450 level
was raised, and NADPH~oxidase and NADPH-cytochrome c-reductase were activated. Under these
circumstances the rate of hydroxylation of type II substrates (aniline) remained unchanged,
whereas that of type I substrates (ethylmorphine) was reduced (Table 1), At the same time
the rate of ethanol oxidation in the endoplasmic reticulum was doubled (Fig. 1).

It is generally accepted that the dominant pathway of ethanol catabolism in the liver is
the alcohol-dehydrogenase reaction, and that MEOS and systems involving catalase are alterna-
tive pathways. However, the level of ethanol oxidation by systems unconnected with alcohol
dehydrogenase amounts to 20-25 to 50% or more of the total ethanol metabolism [12]. Among
these systems MEOS occupies the leading position [7]. With an increase in the concentration
of ethanol, its fraction metabolized by MEOS with the participation of cytochrome P~450 is in-
creased, and this is expressed by an increase in MEOS activity during chronic ethanol con- .
sumption [6]. The results of evaluation of alcohol—dehydrogenase activity during long—-term
ethanol loading are contradictory [13], although this enzyme has the capacity to generate
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TABLE 1. Activity and Content of Components of the Monooxygenase System of
Rat Liver during Long-~Term Ethanol Loading (all parameters calculated per
kilogram protein)

Parameter Control Experiment

NADPH-oxidase,

umoles/sec 113.6 * 8,0 142.6 £ 1.3%
NADPH-cytochrome P-~450- ' ,

reductase, mmole 0.59 * 0.05 0.73 = 0.08%
Cytochrome P-450, mmole 0.72 £ 0.04 0.89 + 0,03%
NADH-oxidase, umoles/sec 65.3 + 8.0 81.3 + 5.3%
NADH-cytochrome bg~reductase, ;

moles/sec 4.8 + 1,08 _ 8.26 * 1.13%
Cytochrome bs, mmole 0.52 + 0,06 0.59 * 0.02
Ethylmorphine~N-demethylase, : .

umoles HCHO/sec 237 £ 1.6 213 + 3,3%
Aniline~hydroxylase, umoles .

aminophenol/sec 25.5 * 1.6 24,5 £ 1.0

Legend. *p < 0,05.

large quantities of NADH even in the absence of a visible increase of activity, measured un-
der standard optimal conditions.

As the results show, activation of MEOS due to chronic exposure to ethanol is accompa-
nied by elevation of the level of the terminal electron acceptor of the NADPH-dependent chain,
namely cytochrome P-450, and some increase in NADPH and activity of NADPH-cytochrome P=450-
reductase — the initial and middle components of the chain respectively (Table 1). Besides
increased activity of MEOS, the velocity of cytochrome P-450-dependent oxidation of other sub-
strates also is reduced, due, as we know, to competition for binding sites, reducing equiva-
lents, and so on. Meanwhile an increase in the rate of NADH oxidation and in activity of
NADH~cytochrome bs-reductase is observed in the NADH-dependent system, while the cytochrome
bs level remains unchanged and desaturase activity is depressed. The impression is obtained
that under conditions of long=-term ethanol loading, electrons are intensively transferred
through NADH-cytochrome bs-reductase from NADH to cytochrome P-450, and from thence to MEOS.
The possibility of interaction of this kind between NADPH~ and NADH-specific electron trans-
port chains in microsomes has been described previously [1].

Under conditions of excessive ethanol intake, alcohol dehydrogenase is the main supplier
of reducing equivalents in the liver [13]; moreover, activity of other NADH-generating en-
zymes is depressed during chronic alcohol poisoning (this includes lactate dehydrogenase and
its isozymes, glyceraldehyde phosphate dehydrogenase, glutamate dehydrogenase, a-keto-acid
dehydrogenases, etc.) [4]. It can be tentatively suggested that during ethanol loading defi-
nite interconnection exists between alcohol dehydrogenase and MEOS: alcohol dehydrogenase
NADH, electrons from which are transferred through NADH-cytochrome bs-reductase to cytochrome
P—450 .

Reoxidation of cytochrome bs-reductase by cytoplasmic NADH and transfer of reducing equiv-
alents to microsomal oxidases take place when the cytosol NADH level is elevated during long-
term ethanol consumption [10]. These reducing equivalents are subsequently used for ethanol
oxidation in the endoplasmic reticulum, whereas activation of MEOS in turn facilitates reoxi-
dation of NADH, the rate of which is the limiting factor in ethanol oxidation by alcohol de-
hydrogenase [12]. Considering the facts described above, it can be accepted that under con-
ditions when the main potential of the NADH- and NADPH-dependent chains is switched to oxida-
tion of ethanol in the endoplasmic reticulum, an inadequate supply of electrons for the de~
saturase reaction will reduce the activity of this process. Such a situation is observed dur-
ing induction of monooxygenases by phenobarbital, when the increase in the rate of oxidation
of substrates involving cytochrome P-450 leads to a decrease in desaturase activity [9].

It is quite natural that the suggested mechanism of inhibition of linoleyl-CoA-desatu-
rase activity during long-term ethanol consumption is not the only one possible. We know
that long-term ethanol intake inhibits protein synthesis [11] and lowers the level of essen-
tial fatty acids in the liver [2], and consequently, output of enzyme protein may be reduced
or insufficient substrate (linoleic acid) may be available for ‘the desaturase reaction.
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However, the data given in this paper are evidence of a possible fall in linoleyl-CoA-desatu-
rase activity in the rat liver during long-term ethanol consumption as a result of diversion
of the stream of electrons for ethanol oxidation in the microsomes.
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Most pathological states of the liver are accompanied as a rule by disturbances of the
blood flow through the organ, and these in turn may specifically aggravate the pathological
process [1]. An important factor in the development of experimental and clinical hepatology
is the establishment of simple, reliable methods of continuous monitoring of the state of the
liver function in vivo in various hemodynamic disturbances.

The trabecular structure of the hepatic lobule provides a series of barriers between the
sinusoidal space and the biliary capillary. Under these circumstances the leading role in
the maintenance of the barrier function is played by membranes and intercellular junctions of
hepatocytes bounding the biliary capillary [2]. By analogy with other barrier tissues, form-
ing continuous epithelial layers bearing a transepithelial potential (TEP; the skin, the in-
testinal wall, the wall of the gallbladder, and so on) [4], the presence of a similar poten=-
tial can also be postulated on the boundary between the intestinal space and the internal lu-
men of the hepatic biliary capillary.

Since there is no information on this question in the accessible literature, the inves-
tigation described below was undertaken with the aim of developing a method of recording TEP
and studying its response to various changes in the hepatic blood flow.

EXPERIMENTAL METHOD

Experiments were carried out on male Wistar rats weighing 150-200 g. To record TEP lap-
arotomy was performed, the common bile duct was dissected, and a thin polyethylene cannula,
connected through an agar bridge to an Ag—AgCl electrode, was introduced into it. The drainage
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