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it is evident that the peroxide formed in the presence
of NADPH is less in rats aged 20 and 600 than 120 and
400 days. These results are in keeping with those indi-
cating a decreased activity of the microsomal drug
metabolizing enzyme system in infancy and during
ageing of rats® and the increased lag period of the
NADPH :cytochrome ¢ reductase induction with increas-
ing agel4.

In the presence of ascorbate (Figure 2) results are
somewhat different than with NADPH and a tendency
toward an increased peroxidation of microsomal lipids
by this substance with increasing age is presented. Sole
exceptions are the 400-day-old rats, showing minor lipid
peroxide values. This rather paradoxical result is difficult
to explain. It might be due to better preservation and
function of the structural subunits of microsomal mem-
branes at this age period, as shown for the tryptophan
pyrrolase activity%, or to higher protecting effects by
thiol groups?®.

Lipid peroxidation in the presence of ascorbate has
been shown to release the bound hydrolases from lyso-
somal granules!?. A similar increased release occurs also
during ageing 7. Present results suggest that an increased
susceptibility of subcellular membranes to the disrupting
action of ascorbate occurs in old rat tissues. This might
be due to a lower concentration of GSH¢ and other thiol
compounds during ageing8. An increased activity of liver
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glutathione peroxidase has been demonstrated in this
condition?®. On the contrary, Vitamin E deficiencies do
not occur in the liver of senescent rats?0,

Rigssunto. La formazione di lipoperossidi nei micro-
somi di fegato di ratto in presenza di NADPH diminuisce
con la senescenza. 1l contrario sembra invece avvenire in
presenza di ascorbato. Cid potrebbe indicare una mag-
giore suscettibilitd delle membrane microsomiali a feno-
meni lipoperossidativi aspecifici in tale condizione.

R. ComoLir

Istituto di Patologia genevale dell’ Universita di Milano,
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Liver Damage by Protracted Ethanol Uptake and its Reversibility

The observation that a fatty liver is often associated
with alcoholism is old. Nevertheless, the mechanisms
involved in the accumulation of lipids in the liver and
its relation to liver cirrhosis remain the subject of much
debate!-3,

We believe that the problem involves both neutral fats
and phospholipids, and that the changes of the two lipid
classes are probably disjuncted for certain aspects.

After all, our theory agrees with the observations of
FrENcH? that phospholipid modifications are concomi-
tant with glyceride accumulation.

We believe it is interesting to study the damage to
the liver of alcohol given in different quantities, 10 and
209, in water as a drink for 2 weeks: enough time to
cause changes in total lipids and phospholipids, and we
intended to see if this damage disappears during the
two following weeks after stopping of the alcohol admin-

" istration.

Materials and methods, We have used 30-day-old female
rats of the Wistar strain divided into groups of 6 indivi-
duals each, and carefully randomized. 2 groups received
as drink 109% and 209% alcchol in water respectively for
a period of 15 days. 2 additional groups received water
containing sucrose in isocaloric amounts of the cited
amounts of alcohol. A final group received only water.

The diet was identical under all experimental condi-
tions and administered ad libitum, and was in agreement
with the nutritional requirement for rats® Temperature
in the room was kept at 19 4- 2°C; air humidity was kept
at 70 4-29%,.

After 15 days, alcohol administration ceased, and all
groups received water as the only drink. Food and drink
consumptions were calculated, and also the weight
changes were combined.

On the 16th and 30th day of experiment, 6 individuals
of each group were sacrificed by decapitation. Immedi-
ately after withdrawal, the livers were assayed for total

lipids according to Forca et al.®; phospholipids were
separated according to Marxs et al?; the P content
was determined according to HooGWINKEL et al.®,

Phospholipids were isolated and quantitatively deter-
mined by bidimensional TLC according to ABRAMSON
and BLEcCHER®. The separations were controlled by stan-
dards and by P determination of the individual fractions
and calculating the recovery of the amounts put on the
plates.

Results and discussion. Table 1 shows the pattern of
liver lipids, phospholipids and neutral fats of the dif-
ferent groups sacrified on the 16th and 30th day of
experiment; the values found at the first sacrifice agree
with those in the literature both for the controls and for
the rats receiving alcohol. At the 30th day, at the 2nd
sacrifice, we observe an appreciable reversal of the bio-
chemical pattern, especially evident in the group receiving
alcohol in lower amounts.

Total phospholipids are significantly increased at the
first sacrifice both in rats receiving 10%, and 209, alcohol,
in respect to the controls and to the groups receiving
sucrose in isocaloric amounts.
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Table I. Liver lipids and phospholipids of rat on different experimental treatments

ExpERIENTIA 27/10

Experimental treatments Liver lipids® Liver phospholipidss

16th day® 30th day 16th day 30th day
Standard diet - water 4.12 4 0.83¢ 4.31 4+ 0.49 2.55 +0.12 2714021
Standard diet 4 ethanol 109, 8,47 41,93 5.10 + 1.31 3.39 A 0,533 245 4- 0.39
Standard diet 4 ethanol 20%, 9.45 4 2.36 6.11 + 2.03 3,66 4+ 0.62 3.05 4 0.94
Standard diet + sucrose isocaloric with ethanol 10%, 4.25 4 0.51 4.17 4+ 0.53 2.63 - 0.28 2,58 4+ 0.29
Standard diet 4 sucrose isocaloric with ethanol 209, 4.30 + 0.43 4.28 + 0.42 2.70 - 0.31 2.65 4+ 0.28

*+ g/100 g of wet liver. » During the first 15 days the rats received alcohol-water or sucrose-water in isocaloric quantities, and in the fol-

lowing 15 days all the rats received only water to drink. ¢ Each value represents the mean + S.D. of separate determinations in 6 rats.

Table I1. Percentage of liver phospholipids fractions of rat on different experimental treatments

Experimental treatments Start Lyso- Sphingo- Phosphatidyl- Phosphatidyl- Phosphatidyl- Cardio-
lecithin myelin choline inositol and  ethanol amine lipin
serine

Standard diet 16th day® 1.25 4 0.48* 1.2940.29 6.224 2.13 54.62+6.85 11.75+4+3.3% 19304 1.58 5.56 4 0.85
- water 30th day 1.1540.79 1114014 6464 1.51 55324002 11.894226 18.75--1.19 5.31 4 0.61
Standard diet 16th day 0874034 2194+014 5954233 50864 3.68 10554 0.84 24224 1.29 5364 1.01
- ethanol 10% 30th day 1.7540.29 1314025 35754209 51404532 12574197 21354117 5.874 1.02
Standard diet 16th day 0734029 2384031 5694235 50764410 10504055 25024146  4.91 4 0.63
-+ ethanol 20%, 30th day 1174046 202046 6391241 32564385 11,71 4042 2022092 5934 0.42
Standard diet 16th day 1.44 4030 1374030 6.604£ 1.63 3271 L 8.00 1244 4 140 20024+ 1.29 5421076
-+ sucrose isocaloric  30th day 1.07 4022 1154033 6781144 52984522 12494248 1967 - 0.81 5854 0.74
with ethanol 109,

Standard diet 16th day 1354049 1464056 6.58 4 1.42 53554972 12124217 19414 0.64 5,53 + 0.67
+ sucrose isocaloric  30th day 1494 045 134 4£0.63 6184 1.52 5279+ 4.25 12.374 2.01 19.90 4 1.15 5924 0.78

with ethanol 20%

= Each value represents the mean - 8.D. of separate determinations in 6 rats. » During the first 15 days the rats received alcohol-water or
sucrose-water in isocaloric quantities, and in the following 15 days all the rats have received only water to drink.

On the 30th day the amounts of total lipids and phos-
pholipids are back to normal in the group receiving 109,
alcohol in water, whereas in the rats receiving 20%,
alcohol the decrease of liver lipids is clear but not near
the normal wvalues; phospholipids approach normal
amounts to a very limited extent. Table IT shows the
results of the separation of liver phospholipids after the
2 experimental periods. Phospholipid fractions lyso-
lecithin, sphyngomyelin, phosphatidylcholine, phosphat-
idyl ethanolamine, phosphatidyl inositol and serine,
cardiolipin are greatly increased by the 16th day in
both groups receiving alcohol.

The increase of each phospholipid fraction is rather
uniform in the various individuals. On the 30th day
there is a clear normalization of the values for the rats
receiving 10%, ethanol, but high values remain in those
receiving 20%, ethanol. We must briefly consider that
food and drink consumptions were analogous in the
various groups, also weight gains were similar. We have
not found important differences between values of rats
receiving control diet and water and the 2 groups receiving
sucrose and water.

On the basis of these results, it appears possible that
the biochemical damage induced by ethanol in liver phos-

pholipids may be more severe than the accumulation of
neutral fats.

We might think that among the factors inducing the
transformation of steatosis into cyrrhosis a greater im-
portance can be ascribed to phospholipid changes than
to neutral fat accumaulation.

Riassunto. E stato studiato Ueffetto dell’etanolo assunto
come bevanda a concentrazioni diverse (10 e 209%,) sul
ratto in fase di accrescimento. Sono stati studiati i danni
determinati dall’etanolo sui lipidi epatici, in particolare
a livello dei fosfolipidi delle membrane cellulari e Ventita
della ¢restitutio ad integrumy, ottenibili in queste con-
dizioni con la sospensione dell’assunzione dell’etanolo.
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