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This study was conducted to examine the effecrs of starvaiion in presence or 
absence of alcohol corrsumption on some metabolic palhays in rub. The results 
indicated [hat sturvalion decreused blood glucose, total proteins and albumin 
concentrations, whereas insulin and glucagon increased. On the other hand, serum 
enzymes including aspai-fate aniinotransferase (ASU, alanine arninofrang?erase (ALT) 
and lactate dehydrogenase (LDH) activities were increased in response to complete 
s~arvafion, but aikdine phospharase (ALP) and gamma-glulta~rlyltran$erase (GGT) 
acfivities decreased, however, acid phosphafase was approximately unalkred. Ethanol 
wrts'fou~~d io decrease serui~z (ALQ and (LDffl ocrivities, while serum (GGT) was 
increased. 

Hepatic glycogen was found to decrzase in starved and alcoholic fasted 
rafs.Aazinofransferases of the liver were decreased in response to starvation. Liver 
succinic dehydrogenase activi@ increased at I arrd 3 days of fasting, hut decreased 
insign;>cantly at Ihe 5& day ofstarvation. 

Ethanol induced an increase irr hepatic ALT activity at [he 5 & day of starvation, 
but it decreased glycogeiz cofitenf, AST and succinic dehydrogenase activities in fasted 
rat liver. The presentfindings support the suggestion that starvation disturbs most of the 
mtabolic pathways while alcohol intake of starved aninials exacerbates such a 
disttrrbrmce. 

It was reported that starvation causes many alterations in animal physiology and 
biochemistry, including the body weight (Chandrasekharan, 1969 and Inoue eta/., 19933, 
blood glucose level (Brooke, 1981), hepatic and muscle glycogen (Cleader and Robert, 
1992), plasma glucagol~ like immunoreactivity (Takahashi et al., 19923, serum and livcr 
lipids and proteins (Mendez and Menchu, 1966 and Sassoon et al., 1966), hepatic 
glucose- 6- phosphate dehydrogenase (McDonald and Johnson, 1965), hepatic ALT, liver 
AST (Stielau et al., 1965) and arterial alkaline phosphatase activities (Zemplenyi, 1962). 

These changes may also be affected in case of ethanol intake after starvation 
(Forsander et al., 1965). This paper investigates the ii~fluence of starvation on different 
metabolic parameters in rat liver and serum with special reference to ethanol interaction. 

MATERIAL AND METHODS 

Male albino rats (Ratfus norvegicus), purchased from the Egyptian organization for 
Biological and vaccine production, A.R.E., weighing about 100 =k 20g, were used as 
experimental animals throughout the present work. Animals were housed in groups in 
pastic cages. 



Animals were segregated into 3 groups as follows: 

1- The first group received balanced diet and tap water ~.d-libifun~ and scrved as control. 

2- The animals of the second group were starved and received only tap water ad-libitutn. 

3- Animals of the third group were starved and received 20% of ethanol in tap water ad- 
libi~mt. 

Aaiiilals of differerent groups ::.ere sacrified after 1 , 3 2nd 5 days cf starvatlo~l. 

Blood sa~iiples were received in conical glass centrifuge tubes and were put in 
refrigerator till clotting. Sera were then separated using cooling centrifuge at 1000 g for 
I0 min. and kept at- 20°C till analyses. 

AI'Lcr decapitation, nrlinlals wcrc disscclcd and livcs wcrc inrmcdiatcly cxciscd, 
blotted with filter paper and frozen in a dccp ircczcr at-20°C till lilrthcr cxpcrirncnt;~l 
procccluws. Accurately wcigllkxl 11cpi1lic porlio~ls wcrc homogenized in an ice bath using 
glass homogenizer to give a final dilution of 10% tissue ho~nogenate which is further 
diluted in order to be convenient for determinations of different parameters. 

Uioclic~~~ical Annlysis: 

Serum total protein and albumin contents were determined using an automatic 
~nultiparameter apparatus, ASTRA' syncllro~l AS clinical system. 

Blood glucose concentration was determined colourimetrically using dimension O 
ES machine, The Liver hstitrrte, Menoufia University, Egypt. Serum glucagon 
concentration was carried out by the iliethod of Harris et al. (1979) using 
radioinmunoassay kits of Biomedicals Inc. Company, USA. 111sulin was determined in 
serum according to the radioimmunoassay metbod of Wilson and Miles, (1977), using 
kits of SORlN Biomedica Company, Italy. 

Serum aspartate aminotransferase (AST) [Ec. 2.6.1.11, alanine aminotransferase 
(ALT) [Ec. 2.6.1.21, alkaline phosphatase (ALP) [EC. 3.1.3. I], acid phosplmtase [Ec. 
3.1.3.21 and gamtna-glutamyltransferase (GGT) [Ec. 2.3.2.21 activities were determined 
using an autoniatic ~nultiparameter apparatus, ASTRA' synchroa AS clinical system. 
Lactatc dehydrogcnasc (LDI-I) [Ec. 1.1.1.2] activity in serum was determined using kits 
of human gesllschaft fflr biochemica Ond diagnostics mbh. Hepatic glycogen contents were 
quantifid colouri~netrically by the method of Seifter et al., (1950). Hepatic AST and ALT 
activities were measured by the method of Reitman and Frankel (1957), using 
commetcial kits of AI-Gomhoria Co., Egypt Hepatic succinic dehydrogenase activity was 
measured colourinietrically using the method of Kun and Abood, (1949). 

Statistical Analysis: 

Data are presented as means * standared deviation (S.D.) in Tables. Student's t-test 
was used to evaluate statistical significances of results according to Hine and Wetherill, 
(1975). 



Blood paranieters 

As represented ill (Table. l), it can bc noticed that serw total protein content 
decreased aftcr I , 3 and 5 days of slarvalior~ by 7.3 i , 8.68 and , O.97%, respectivily, 
while starvation with cthanol intake resultcd in incrcascd these depression ~nagnitudes 
(Table. 2) 

Albumin decreased significantly in starved rats (Table. 1). Similarresults were 
observed with ethanol intoxication (Table. 2). 

I t  was round that scrunl glucosc level clccrcascd liighly significantly by the ratios: 
52.46, 52.67 and 55.14 at 1,3 and 5 days of starvation (Table. I), similar results were 
observed after alcohol abuse of starved rats (Table.'). 

This parameter sliowed highly significant increases in serunl after starvation, which 
were amounted to 35.55,22.42 and 96.43% of their respective control values at 1,3 and 5 
days, respectively (Table. 1) 

On the other hand, ethanol intake causes blood glucagon level to increase highly 
significantly by 27.92, 77.83 and 197.79% after 1,3 and 5 days of treatment, respectively 
(Table. 2). 

Radioi~nnlunoassay analysis of insulin has resulted in a significant increase in 
serum insulin content of starved rats at 3 rd day of experiment, and a highly significant 
(P < 0.0 1) elevation of  10 1 .  I 1 % at  5 11? day of starvation (Table. 1) .  

Values of serum insulin in starved rats after ethanol intoxication (Table. 2) 
exhibited highly significant increases amounted to 56.66 and 53.30% at 1 and 5 days of 
treatment, respectively. 

Serum ALT and AST activities were noticed to increase at different periods of 
starvation, but insignificant depression was observed in serum AST activity at 1 st day of 
treatment (Table 3). 

On the other hand, these enzyme activities were noticed to increase at different 
periods of starvation of ethanolic rats however, a highly significant decrease in hepatic 
ALT activity was observed at 5 days of treatment (Table. 4). 

This enzyrne activity was decreased highly significantly with magnitudes of 3 1.30 
and 41 2 9 %  at 3 and 5 days of starvation (Table. 3), while it diminshed at 1,3 and 5 
day of ethanol intake in completely starved rats by the ratios: 44.33,46.52 and 48.94%, 
respectively (Table. 4). 
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As shown in table (3), the activity of acid phosphatase was decreased at 1 and 3 
days of starvatio~l wliile it il~creascd at the 5 lh day of fasting (Table. 3). On the other 
hand this paranietcr decrcased at the 1 day of s~arvation of cthanolic rats, but increased 
;I[ 3 and 5 days of 11-ciltlnent (Titblc. 4). 

The changes in serum GGT activities following starvation were presented in table 
(3). I t  was found that GGT activities were decreased Iiiglily significantly at different 
periods ~f s~zrvatlo::. 

Starvation of ellianol-treated rals showed highly significant decreases in the 
activity of this enzyme at 1 and 3 days of treatment by the values 43.55 and 38.99%, 
respectively (Table. 4). 

'l'his enzymc showctl highly significanl (I' < 0.01) elevatiorrs amounted to 70.92 
and 43.59% at 1 and 3 days of starvation (Table. 31, wliile it increased only at 1 st day of 
ethanoi intake of starved rats, then it decreased insignificantly at 3 and 5 days of 
treatment. 

Liver parameters: 

Hepatic glycogen content were found to be greatly decreased under the influence of 
starvation or fasting with alcohol abuse (Tables 5 and 6) .  

A~ninotransferase activities in liver of starved rats were decreased highly 
significantly after all periods of the experiment (Table. 5). 

Similarly, hepatic aminotransferases decreased in 'response to starvation and 
alcoliol drinking at different periods of treatnlent but with an exception at day 5 of 
treatment where liver ALT activity was found to increase insigoificantty (Table. 6). 

Sltccinic clelrydrogennse: 

Starvation induced to increases in the aciivity of this enzyme at 1 and 3 days of 
fasting while it caused hepatic succinic dehydrogenase activity to decrease insignificantly 
at the 5 day of fasting (Table 5). 

I-lepatic succiliic dehydrogcnase activity in starved rals was found to cleucase 
highly significantly by the magnitudes: 42.72, 47.39 and 44.06% at 1,3 and 5 days of 
ethanol treatment, respectively (Teble. 6). 

DISCUSSION 

The results showed that blood glucose and hepatic glycogen contents were 
decreased after starvation with or without alcoliol abuse. These results are in agreement 
with those reported by Morata et al. (1982), who referred to the decrease in 
gluconeogenesis process and to the enhancement of glycogenolysis in the liver because of 
the utiliztion of liver glycogen as a source of blood glucose during the initial period. 



l'hc tlcprcssion in blood glucosc during starvation is associated with an increase in 
serum insulin and glucagon content that was in accordance with the opinion that fasting 
facilitates glucose utilization (Unger et al., 1963 and Tsutomu e f  al., 1992). Pico et al. 
(1991) reported that starvation increases red cells amino acids uptake; this may partially 
interpreter the decrease in serur total prateins. Our results for ethanol intoxicated starved 
rats are in agreement with those repdrted by Baraona and Lieber, (1982) and Brassinne, 
(1979). = 

Ethanol was reported to increase serum ALT activity (Piedras et al., 1987 and 
Shalan(M), 1996); where alcohol may exert its effect through alterations it induces on 
synthesis in the e~dop!asmic rcticu!una, i~tracellu!ar trmslor,ztion or possibility of 
solubilization at the' site of plasma membrane, hence increasing the level of serum 
enzymes especially membrane-bound enzymes such as GGT, ALP and cytosolic enzymes 
such as ADH, LDH and aminotransferase enzymes (ALT and AST). 

Forsander ef  al. (1965) reported that ethanol treatment of starved rats decreased the 
pyruvate concentration which can be referenced for the decrease in ALT and LDH 
activities at  5 days of ethanolic starved rats. Moderaic acohol consun~ption rcsullcd in 
s m l l  but significant elevation in GGT and urate while AST, folate and fibrinogen 
showed no change (Lieber, 1984 and Pikaar et al., 1987). 

Shalan(A), (1995) showed that following long-term alcohol intake, striking 
increase of serum ALP activity was observed in male albino rats fed laboratory balanced 

- diet. However Goz et al. (1983) and Nishiniura and Teschke (1982) demonestrated that 
ethanol didn't affect ALP activity. The increased serum activity of GGT at day 5 of 
ethanol intoxication in starved rats may result from the induction of this enzyme in the 
liver andl or due to damage of hepatocytes and other organ tissues known to be rich in 
this enzyme such as renal tissues (Jacquemin et al., 1990). 

On the other hand, it was recorded that hepatic alkaline phosphatase and 
aminotransferase (ALT and AST) activities decreased insignificantly in response to 
chronic alcohol intake (Teschke el al., 1983; Yamada et at., 1985 and Adel-Raheem et 
al., 1990). 

Tlie fact that present findings showed that starvation causes an increase in hepatic 
succinic dehydrogenase activity at 1 and 3 days, may contribute to increased rate of citric 
acid cycle and glycogenolytic process (Bayomy and Taie 1992). However, hepatic 
succinic dehydrogenase was reported to decrease in response to chronic alcohol 
intoxication (Shalanw), 1996). 

In conclusion the present data indicates that alcohol eggravates metabalic 
disturbanie induced in starved rats as indicated by the chosen parameters measured in 
both serum and liver hoinogenate. 
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Tablc (1): Effect of smvntion on some blood metabolites of rats. 

Cor~trul 3 days 5 days 

a : n = 5 .  3 : pulml. **  =Highly significant (P < 0.01). 
I : mgtdl. 4: gmldl. * = Significant ( P cO.05). 
2 : Pgfinl. 5 : gmnldl. 

Table (2): Effect of ethanol intake on some blood metabolites in stamed rats. 

a : n = 5 .  3:pu/ml. * * = Highly significant (P < 0.0 1). 
I : mgldl. 4 : gddl .  " Significant (P < 0.05). 
2 : Pglml. 5:gddl. 



Table (3): Effect of starvation on some blood enzymes of rats 

a : n = 5 .  3 : I u L .  6 : U/L. 
I : IuL.  4 : U/L. * = Highly significant (P < 0.01). 
2 : r u n .  5:U/L. 

Table (4): Effect of ethanol intake on some blood enzymes of starved rats. 

a : n = 5 .  
I : Iu/L. 
2 : Iu/L. 
Table (5): 

3 : IU/L. 6 : UL. 
4 : UiL. ** = Highly significant (P < 0.0 1). 
5:  UL. * = Significant (P < 0.05). 
Effect of starvation on hepatic glycogen content, ALT, AST and succinic 
dehydrogenase activities of rats. 
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a : n = 5 .  
1 : mg/gm wt. tissue. 
2 : U/gm wt. tissue. 
3 : U/gm wt. tissue . 

4 : ug of dye reducedlgm of tissue/ 10 min. 
** = Eighly significant (P < 0.01). 
* = Significant (P < 0.05). 

Table (6): Effect of ethanol intake on hepatic glycogen content, ALT, AST and 
succinic dehydrogenase activities of starved rats. 

a : n = 5 .  
I : mglgm wt. tissue. 
2 : Ulgm wt. tissue. 
3 : Ulgm wt. tissue . 

4 : ug of dye reducedigm of tissue/ 10 rnin. 
** =Highly significant (P < 0.01). 
* = Significant (P < 0.05). 



Effects of strirvnlion mrtl c~lcolrul csrtsrrn~yliun ... . .. ... ... 


