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Abstract-Plasma albumin synthesis was inhibited within I.5 hr of oral administration of 
ethanol (4 ml.‘kg) to adult rats. The inhibition was temporary however, as albumin synthesis 
returned to normal at 3.0 hr and rose significantly thereafter. In contrast. the same dose of 
ethanol, administered intraperitoneally. did not inhibit albumin synthesis. Fibrinogen syn- 
thesis was stimulated by ethanol administration, the effect being observed after 3 hr. The 
effect of ethanol on total plasma proteins was similar to that on albumin. 

It is concluded that the effect of ethanol on plasma protein synthesis is dependent on the 
level of ethanol attained in the blood, which is influenced by the route of administration. 
The reversal of the initial inhibition and subsequent elevation of synthesis by ethanol may 
be mediated by the pituitary-adrenal and pituitary thyroid axis. 

IT IS well known that ethanol is metabolized in the liver in mammals.’ Liver is also 
the major site for the synthesis of plasma proteins, except gamma globulins.’ A rela- 
tionship may exist therefore between the metabolism of ethanol and plasma proteins. 

The acute effect of a massive dose of ethanol on in uiuo plasma protein synthesis is 
not very well understood. The precise time interval between the administration of 
ethanol and its effects on plasma protein synthesis is also not clear. Recently Jeejeeb- 
hoy rt (11.~ have studied the acute effect of ethanol on albumin, fibrinogen and trans- 
ferrin synthesis 2 hr after the administration of ethanol. However, the effects may be 
apparent and differ in magnitude earlier or later than 2 hr. The relationship between 
blood ethanol levels and plasma protein synthesis has not been elucidated. It is prob- 
able that there are independent control mechanisms for the synthesis of different 

plasma proteins5 In this study the incorporation of [ 1 - ’ 4C]-glycine into albumin, 
fibrinogen and total plasma proteins was estimated at four time intervals, (1.5, 3.0, 
4.5 and 6.0 hr). after intraperitoneal or oral administration of ethanol, in order to 

determine plasma protein synthesis at different blood ethanol levels. Blood ethanol 
levels were also estimated at various time intervals. 

MATERIALS AND METHODS 

Male. Wistar rats, weighing between 200-2.50 g were maintained on a synthetic 
diet providing 24 per cent protein (Hindustan Lever Ltd.); food and water were avail- 
able LILI lib until sacrifice. Ethanol at a dose of 4 ml/kg body wt was injected intraper- 
itoneally as a 20 per cent solution in saline. administered orally as a 50 per cent solu- 
tion. [l - “C]-Glycine, 6 ,Ki/‘lOO g body wt, (19 mCi/mM from Isotope Division, 

Bhabha Atomic Research Centre. Trombay) was injected intraperitoneally 1.5, 3.0, 
4.5 and 6.0 hr after the ethanol administration. Blood was collected in heparinized 
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syringes by cardiac puncture 2 hr after the administration of the isotope. A group 
of six to eight animals was used at each time point. The fractionation. counting and 
calculation of relative synthesis rate (RSR) of albumin and fibrinogen have been de- 
scribed in detail elsewhere.’ In brief, albumin was fractionated and quantitatcd by 
the method of Fernandez rt u/.;~ fibrinogen was separated by the method used bq 
Goodwin.’ An aliquot of the separated proteins in 3 per cent (+v) NaOH was 
counted in a liquid scintillation spectrometer at constant eficicncy (65 per cent). [I ~ 
14C]-Glycine incorporation into the proteins was expressed as spccitic activit! 

(cpm/mg). The relative synthesis rate was calculated as 

Sp. act. in treated animal x 1 oo, RSR = _ .~~~~_~_ ~~~~ 
Sp. act. m control animal 

Specific activities were not corrected for normal protein concentration because 
plasma volume is altered by ethanol administration,” perhaps due to diuresis.x 
Plasma ethanol levels were determined by a modification of the method used by Wil- 

liams et r11.~ 

RESULTS 

The results are summarized in Tables I-3. Sleep was induced in all the animals 
within 5-10 min after the intraperitoneal administration of ethanol and intoxication 
persisted for about 5-6 hr. This was corroborated by the blood ethanol levels. How- 

ever, following oral administration of the same dose of ethanol rats remained alert 
and showed no visible sign of intoxication. In orally-treated rats ethanol was 

detected in the blood only up to 3.5 hr. 
Intraperitonrully-treated rats. At I.5 hr the RSR of fibrinogen was increased by cth- 

anol and continued to rise, showing more than five-fold increase at 4.5 and 6.0 hr. 
The response of albumin was delayed and at I.5 hr there was no significant change 
in its RSR. The maximum increase was observed at 4.5 hr but even at 6.0 hr the RSR 
was significantly increased. The changes in total protein synthesis were similar to 
those of albumin, except that the rise at 1.5 hr was significant. 

Orally-treated rats. Albumin synthesis was inhibited I.5 hr after oral 
administration of ethanol but returned to normal at 3.0 hr and thereafter was signifi- 
cantly elevated. There was no effect on fibrinogen synthesis until 4.5 hr. Again the 
changes in total protein synthesis paralleled those of albumin. 

Time after ethanol Intrapcritoneal Oral 
administration (hr) (mg’ml) (mg’mll 

0 
(control) 

0.5 
I .5 
3.5 
5.0 
6.5 
8.0 

24.0 

N.D. 

> 4.08 
> ‘Iax 

7.366 * 0,375 
I.38 * 0~39 

0.995 * 0~2~8 
0.603 i O.lY5 

N.D. 

N.D. 

I.77 t_ 0.36 
0.293 * 0~097 
0. I27 + 0~04X 

N.D. 
N.D. 
N.D. 
Y.D. 

N.D. = Not detectable 
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DISCUSSION 

There was a significant inhibition of albumin synthesis 1.5 hr after oral 

administration of ethanol to rats. This confirms the findings of Jeejeebhoy et al3 
However. this inhibition appears to be temporary, since at 3.0 hr the RSR rose to 
normal. when ethanol was still detectable in the blood. Surprisingly in i.p. treated 
rats no inhibition of synthesis was observed, even though blood ethanol levels were 
very high. 

Thus a large amount of ethanol circulating in the body appears to overcome the 
inhibition. At longer times after administration, ethanol has an anabolic effect on 
plasma proteins in well-nourished rats. This effec,t may be mediated by hormones. 

Ethanol is known to be a powerful activator of the pituitary-adrenal system.‘0-12 
According to Ellis,” the adrenocortical response corresponds to the period of detect- 
able blood ethanol. Ethanol also seems to enhance thyroid function’ 3 and the release 
of thyroid hormones.’ 4 Jeejeebhoy rt aL3 have postulated that ethanol may interfere 

with the hepatic plasma protein synthesis through a disturbance of amino acid avail- 

ability and utilization. In orally-treated animals the amino acid availability might 
have been affected because of the presence of ethanol in the small intestine. In everted 

sacs of rat small intestine alcohol exposure alters amino acid transport and is easily 
reversed.’ 5 Since adrenal corticosteroids and thyroid hormones are known to in- 

crease liver amino acids”,’ ’ the disturbance in amino acid availability may have 
been overcome in intraperitoneally treated rats due to very high blood ethanol levels 
and subsequent stimulation of pituitary-adrenal and pituitary-thyroid axis. Thus the 
acute effect of ethanol seems to be dependent on the ethanol level in the blood, which 
is dependent on the route of administration of ethanol. 
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