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Abstract  

 

         Introduction:The present work was planned to assess and evaluate some physiological 

parameters, histopathological and histochemical impacts of sodium barbital on the liver of adult 

male albino mice.  

         Material and Methods :The mice were divided into 3 groups, the first group served as a 

control group, while the other two groups were treated with the therapeutic dose (60 mg/kg 
b.wt., i.p.) for 7 days (short-term group) and 21 days (long-term group) as repeated daily doses. 

         Results: Biochemical analysis showed a significant increase in serum glucose level 

(hyperglycaemia), AST, ALT and bilirubin, in all treated groups. Also, total lipids and 
triglycerides showed a significant increase in the long-term group and non significant change in 

the short-term group. On the other hand, alkaline phosphatase ALP, showed a significant 

decrease in both treated groups. Total cholesterol level showed a significant decrease in the 

short-term group but exhibited a significant increase in the long-term group. The results 
obtained from the present study showed marked alterations in the liver tissue. Histopathological 

changes in liver tissue were congestion of the central veins, wedening of the blood sinusoids, 

activation of the phagocytic küpffer cells and cytoplasmic degeneration (fatty and hydropic) 
with nuclear lesions. Histochemical changes in liver tissue revealed depletion of 

polysaccharides and total proteins in both short-term and long-term groups.  

                  CCoonncclluussiioonn So these results came to conclusion that  barbiturates should be prohibited and 
carefully used specially when prescribed as tranquilizer. 
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Introduction 
  
         Barbiturates gained a wide usage as 

tranquilizers, sedatives and hypnotics. 

Therefore barbiturates are widely 
prescribed where a general depression of 

nervous system activity is described. 

Mansour et al. (1995) studied the effect of 
oral administration of phenobarbitone (PB) 

and/or alcohol and the drug withdrawal on 

transaminases in blood and liver of albino 

rat. The animals were given 25mg/kg.b.wt. 
in the 1

st
 week, then 37.5 mg/kg.b.wt. in the 

2
nd

 week and 50 mg/kg b.wt. in the 3
rd
 

week. Phenobarbitone (PB) administration 
decreased hepatic ALT activity after 1

st
 

week, which increased with continuous PB 

treatment. The effect persisted showing 

high significant increase in hepatic ALT 

activity after 1
st
 week, which increased with 

continuous PB treatment. Following with, 
high significant increase in hepatic ALT 

after PB withdrawal. Also, Khalil (2000), 

studied the effect of phenobarbital on the 
serum and liver alkaline phosphatase of 

albino rats. The animals received low dose 

(68.18 mg/kgb.wt.) and high dose (136.36 

mg/kgb.wt.) for several periods  exhibited 
significant  increase of serum alkaline phos-

phatase activity in all treated groups, while 

the liver alkaline phosphatase activity was 
significantly decreased in those treated rats. 

         Infante et al. (1971) found that treat-

ment of rats with phenobarbitone increased 
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hepatic microsomal phosph-olipids by 

inhibiting the catabolism rather than by 

stimulating its synthesis in the liver of 
treated animals. According to Abernethy 

and Azornoff (1977), Abdel-Raheem et al. 

(1990) a significant increase in the levels of 

total lipids and triglycerides was recorded 
in most of examined tissues of senile rats 

after treatment with barbitone sodium, 

which appear to be significant declines in 
blood. However, the levels of phospholipids 

and cholesterol exhihited decreases in all 

examined tissues except in testis. Recent 

work of El-Yamany et al. (2002), showed 
that intraperitoneal inject-ion (50mg/ 

kg.b.wt.) of phenobarbital for 3 weeks 

revealed marked increases in the 
concentrations of total lipids  triglycerides  

and cholesterol in both serum and liver. 

         Bailey and Flatt (1980) and Mayer et 
al. (1983) showed that glucose tolerance is 

impaired during repeated administration of 

phenobarbital treatment lowered the insulin 

concentration in mice and rats. Also, 
Concomitant studing of El-Yamany et al. 

(2002) revealed a significant decrease in the 

serum glucose level and the activity of 
hepatic glucose – 6 – phosphatase and 

lactate dehydrogenase (LDH) of rats after 

treatment with phenobarbital for 3 weeks. 
Rice et al. (1994) and Whysoner et al. 

(1996) postulated that chronic exposure to 

high dose of PB caused hepatocellular 

adenomas in both rats and mice, and 
hepatocellular carcinomas in some strains 

of mice. They added that PB inhibits cell – 

to cell communication, induces enzymes, 
including P 450 cytochrome, stimulates 

proliferation and inhibits apoptosis of 

hepatocytes in neoplastic foci. Sanad et al. 

(1997b) investigated the histopathologic 
effect of Sodium barbitone on the liver of 

mice which received intraperitoneal 51.6 or 

103.2 mg/kg (
1
/8 or ¼ LD50 respectively) 

and showed apparent signs of degenerative 

changes designated by impairment of the 

normal structural organization of the 
hepatic lobules. 

         Histochemical studies of Mayer et al. 

(1983), showed that phenobarbital treatm-

ent induce significant decrease in glycogen 
synthetase in rat liver. Likewise, significant 

decrease was detected in serum glucose 

level, the activity hepatic glucose –6– phos-

phatase and serum lactate dehydrog-enase 

(LDH) were detected in albino rats after PB 
treatment (El-Yamany et al., 2002). 

Concomitant study of Sanad et al., (1997b) 

investigated the effect of sodium barbitone 

on the glycogen content in liver of mice. 
The adult males were injected daily (i.p.) 

with 51.6 and 103.2 mg/kg b.wt. of sodium 

barbitone for various periods. The liver 
cells of treated animals showed progressive 

diminution of glycogen content which was 

more obvious on using the higher dose. 

This work aimed to examin the possiblity 
side effects of the ubuse of sodium barbital 

on essential target organ (the liver). 

 

Material and Methods 
 

Chemicals 

         Barbital sodium (C8H11N2NaO3) 

[Merck – CAS.No. 144.02 – 5 – white 
crystalline powder] with trade name, 

veronal was used in this study. For mice, 

the effective therapeutic dose was 

calculated relevant to the human therapeutic 
dose (60 mg/kg.b.wt.) and according to the 

body weight and body surface area (Gilman 

et al., 2000). 
 

Animal groups and experimental design 

         Thirty male albino-mice weighing 
approximately 25-30g, were used in the 

present study; the animals were divided into 

3 groups, 10 animals for each, assigned as 

follows :  
         Control group : Animals were 

intraperitoneal injected with (0.9% sodium 

chloride NaCl). 
         Short-term group : Each animal was 

i.p. injected with a daily dose of 60 

mg/kg.b.wt. of sodium barbital for 7 

successive days. 
         Long-term group : Each animal was 

i.p. injected with a daily dose of 60 

mg/kg.b.wt. of sodium barbital for 21 
successive days. 

                  After the end periods of treatment, the 

animals of each group were decapitated. 
Blood sera and liver samples were collected 

for physiological, histological & histoche--

mical preparations. 
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         Serum AST and ALT activities was 

determined according to Reitman & Frankel 

(1957). Serum alkaline phosphatase (ALP) 
activity was determined according to 

Belfield & Godberg (1971). Serum total 

bilirubin was determined colorimetrically 

according to Smis & Horn (1958). Serum 
total lipids levels was determined colori-

metric using the kit of Randox lab. Ltd., 

measured at 546 nm and expressed as 
mg/100ml according to Zollner and Kirsch 

(1962). Serum triglycerides levels was dete-

rmined according to Wienland (1974). 

Serum total cholesterol level was determ-
ined according to Flegg (1973). Serum 

glucose concentration was determined 

according to Trinder (1969). For histol-
ogical and histochemical preparations, 

specimens of liver were fixed in Bouin’s 

(polysaccharides preparations) or Carnoy’s 
fixative (total proteins preparations). The 

specimens were then dehydrated, cleared 

embedded in paraffin wax, sectioning and 

stained with haematoxylin and eosin. For 
demonstration of polysaccharides, PAS 

technique using periodic acid and Schiff’s 

reagent (Pearce, 1972) was applied. For 
demonstration of total proteins, mercury 

bromophenol technique (Mazai et al., 1953) 

was applied. The obtained data were statist-
ically analysed using Primar of Biostatistics 

(A computer program specialized in perfo-

rming statistical analysis), in which the 

equation of the hypothesis test, including 
standard deviation, t-statistics value and 

probability (P) were used. Significant res-

ults were considered at p < 0.05, highly sig-
nificant at P < 0.01 and very highly signifi-

cant at P<0.001 according to Glantz (1992).  

 
Results 

 
         The current study revealed a very 

highly significant increase (P < 0.001) in 
AST  activity  with  a  change  57.06%  and  

100.57%  and ALT activity with a change 

80.16% and 160.6% respectively in both 

short term and long term groups respec-
tively. However, ALP activity recorded a 

highly significant decrease (P < 0.01) in 

short term group (-15.1%) and a very 
highly significant decrease (P < 0.001) in 

the long term group (-37.24%) when 

compared to the control group (Table 1, 

figure 1a). Meanwhile, table (1) figure (1b) 
showed that the bilirubin content was 

highly significant increased (P<0.001) in 

short term group (50%), while sodium 

barbital treatment induced a significant 
increase (P < 0.05) in the long term group 

(37.5%). Inspection of the table (2) and 

figure (2) revealed non significant change 
in total lipids content after short term period 

(4.70%). On the other hand, the repeated 

doses of sodium barbital for 21 days (long 

term) caused a very highly significant 
increase (P< 0.001) in total lipids (52.06%). 

However, triglycerides content recorded 

non significant change and very highly 
significant increase (P < 0.001) (138.89%) 

in short term and long term groups 

respectively. The repeated doses of sodium 
barbital caused a very highly significant 

decrease (P < 0.001) of cholesterol level    

(-47.50%) in short term group compared 

with the control group. On the other hand, 
very highly significant increase (P < 0.001) 

of serum cholesterol level (61.69%) was 

noticed in the long term group compared 
with the control group. Concerning the 

serum glucose level, the data in table (3) 

and figure (3) revealed a highly significant 
increase (P < 0.01) (14.183%) after 7 days 

of treatment and a very highly significant 

increase (P < 0.001) in serum glucose level 

reaching 160.94% after 21 days of sodium 
barbital treatments. 

 

Histological and Histochemical studies  
 

         Microscopic examination of the liver 

of sodium barbital – treated mice (Plate1, 

Figs. 6-9) revealed many histopathological 
alterations (which are directly correlated 

with the increase of treatment) when 

compared with the control group (Plate 1, 
Figs. 4 & 5). One week post-treatment with 

60 mg/kg/b/wt. of sodium barbital (sections 

of liver) reflected signs of injury as 
indicated by degeneration with damaged 

nuclei including some pyknotic nuclei. 

Some hepatic cells were characterized by 

their degenerated cytoplasm. Furthermore, 
some of these degenerated hepatocytes had 

deteriorated nuclei with distinct features of 
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karyorrhexis (kx) while in some other cells, 

the nuclei were obviously karyolysed. 

Küpffer cells (kc) were actively prolifer-
ating, increased in size, appeared irregularly 

elongated and some of them were pushed 

into the sinusoidal lumens. However, the 

vacuolation of the cytoplasm is so extensive 
to the extent that only a very limited portion 

of it was left. Congestion appeared in the 

branches of the hepatic portal vein and the 
bile duct (bd) which were infiltrated and 

surrounded by inflammatory cells (Plate 1, 

Figs. 6 & 7). Examination of liver sections 

of mice treated daily with 60mg/kg.b.wt. of 
sodium barbital for three weeks revealed 

severe pathological alterations in the 

hepatic tissue (Plate 1, Figs. 8 & 9). Some 
hepatocytes reflected more advanced degree 

of injury as indicated by fatty degeneration 

with nuclei  showing karyorrhexis and 
stages of karyolysis. In addition, some of 

the hepatocytes were degenerated, the cell 

membranes of most hepatic cells were 

disrupted and the cytoplasm of other cells 
lost their normal characteristics. The 

hepatic sinusoids were dilated and invaded 

with lymphocytic inflammatory cells. In 
addition, küpffer cells (kc) were markedly 

increased in size, being more or less oval or 

triangular in shape, they were activated and 
pushed into the sinusoidal lumens. 

Thickened wall of the bile duct was dete-

cted. Congestion (C) of the hepatic portal 

vein was also observed (Plate 1, Figs 8& 9). 
         For the histochemical studies of 

polysaccharides, (plate 2, figure 10 revealed 

the existence of considerable amounts of 
glycogen inclusions in the hepatocytes of 

control mouse. The daily application of 

60mg/kg.b.wt of sodium barbital for one 

week caused a noticeable loss of polysacc-
harides in the hepatocyte components (Plate 

2, Figure 11). Such loss was indicated by 

relative diminution of PAS +ve stainability. 
The general picture of glycogen loss was 

quite evident in almost all hepatocytes, as 

demonstrated in plate 2, figure 11, but 
exceptionally marked signs of PAS +ve 

reactivity were still sporadically met within 

some tissue due to the existence of 

glycogen material in these degenerated and 

necrotic areas. Long-term treatment with 

sodium barbital had obviously accentuated 
the magnitude of delineated PAS +ve 

reactivity in hepatic tissues as demonstrated 

in plate 2, figure 12. In general, a weak to 

slightly moderate PAS +ve reactivity was 
visualized in these specimens but in a rather 

non-homogeneous manner. Worthwhile, is 

that such dominated reactivity was more 
accentuated in the pericentrally lobular 

cells. 

         For histochemical detection of total 

proteins content, Plate 2, Figure 13 revealed 
the total proteins in the liver section of 

control mouse in the form of bluish 

granules of various sizes distributed 
randomly in the ground cytoplasm. The 

cells as well as the nuclear membranes have 

acquired an intense stainability in these 
preparations denoting their richness in 

protein inclusions. Besides, both chromatin 

bodies and nucleoli exhibited a deep 

colouration with bromophenol blue stain. 
One week following the daily application of 

the dose 60 mg/kg.b.wt., liver section of 

sodium barbital – treated mouse revealed a 
diminished reactivity for protein material in 

both hepatocytes and their nuclei, as 

demonstrated in plate 2, figure 14. Liver 
tissue had obviously responded to this 

treatment by a prominent decline in their 

proteinic inclusion. The liver cells were 

also characterized by vacuolated cytoplasm. 
The proteinic remnants were obviously less 

reactive with bromophenol blue than 

control, but most of the vacuolar areas were 
colourless (Plate 2, Figure 14). After three 

weeks of treatment, loss of proteinic 

material seemed to have occurred in the 

majority of the liver tissue. Hepatocytes 
acquired vacuolar spaces and completely 

lacked the presence of positive protein 

staining. In addition, nuclei, of such cells 
exhibited partial clumping of protein 

material which scattered within the nuclei. 

The dilated simusoidal spaces were also 
devoid of stainable material. The hepatic 

central vein was occupied by degenerated 

proteinic material (plate 2, Figure 15).  
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Table (1): The effect of sodium barbital 60mg/kg  for 7 & 21 successive days on serum 

transaminases (AST, ALT), and (ALP)activities and Bilirubin content of  mice.   

 

Groups 

AST (U/L) ALT (U/L) ALP (U/L) Bilirubin (mg / ml) 

Mean+SD 
% 

Change 
Mean+SD 

% 

Change 
Mean+SD 

% 

Change 
Mean+SD 

% 

Change 

Control 208.3+16.776  
35.3+7.36

6 
 298+9.143  0.40+0.07  

Short term 

1st W. 

group 

327.16+33.902 
57.06 

*** 

63.6+7.96

6 

80.16 

*** 
253+30.272 

-15.1 

** 

0.60+0.13

2 

50 

** 

Long term 

3rd W. 

group 

417.8+38.535 
100.57 

*** 
92+4.560 

160.623 

*** 
187+12.312 

-37.24 

*** 

0.55+0.10

2 

37.5 

* 

*Significant (P<0.05)        

**Highly significant (P<0.01)         
***Very highly significant (P<0.001)  

 

 
 

 
 

 

 

 

Figure (1a): The effect of sodium barbital 60mg/kg for 7 & 21 successive 

days on the activity of  serum transaminases (AST, ALT) and 

ALP of mice.  
 

AST                        ALT                         ALP 
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Figure (1b) : The effect of sodium barbital 60mg/kg for 7 & 21 successive days on serum 

Bilirubin of mice. 

 

Table (2): The effect of sodium barbital 60mg/kg for 7 & 21 successive days on the serum 

levels of total lipids (mg/ml), triglycerides (mg/ml) and cholesterol (mg/ml) of 

mice.  

 

Groups 
Total lipids (mg/ml) Triglycerid (mg/ml) Cholesterol (mg/ml) 

Mean+SD % Change Mean+SD %  Change Mean+SD %  Change 

Control 290.33+20.06  74.3+15.396  182.5+34.291  

Short term 1st 

W. group 
304+59.48 4.70 75.5+16.908 1.61 95.83+12.66 -47.50*** 

Long term 3rd 

W. group 
441.5+53.091 52.06*** 177.5+25.28 138.89*** 295.17+20.66 61.69*** 

* Significant (P<0.05)  
** Highly significant (P<0.01)  

*** Very highly significant (P<0.001) 

  

  Bilirubin (mg / ml)
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Figure (2): The effect of sodium barbital 60mg/kg  for 7 & 21 successive days on  the 

serum levels of   total lipids (mg/ml), triglycerides (mg/ml) and cholesterol 

(mg/ml) of mice. 

 

Table (3) : The effect of sodium barbital 60mg/kg for 7 & 21 successive days on serum 

glucose level (mg/100ml) of mice.  

 

Groups Mean+SD % Change 

Control 70.83+11.070  

Short term  1st W. group 100+17.753 41.183** 

Long term  3rd W. group 184.83+20.22 160.94*** 

* Significant (P<0.05)        

** Highly significant (P<0.01)         
*** Very highly significant (P<0.001)   

                  
Figure (3) : The effect of sodium barbital 60mg/kg for 7 & 21 successive days on serum 

glucose level (mg/100ml) of mice. 

eess

  سس
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Explanation of figures 
 

Plate (1) 
         Bouin-fixed paraffin sections of the 

liver of mice, stained with haematoxylin 

and eosin. 

         Fig. (4) : Photomicrograph of a 

section of the liver of a control mice, 
showing the central region of a hepatic 

lobule. The hepatocytes surround the 

central vein (CV) and the blood sinusoids 
(BS) are seen between the hepatic strands. 

küpffer cells (KC) intervene the walls of the 

sinusoids. Notice the bile canaliculi (be) 

between the hepatic cells (X: 400). 
         Fig. (5) : Photomicrograph of the 

liver of mice, showing a portal area contain 

a branch of the hepatic portal vein (HPV), a 
hepatic artery (HA) and a bile ductule (bd) 

(X: 225). 

         Fig. (6) : Photomicrograph of a 

section of the liver of mice, treated with 
60mg/kg b.wt of sodium barbital for one 

week, showing congestion in the hepatic 

portal vein and the bile duct (bd), 
cytoplasmic degeneration and karyolysis of 

nuclei in some cells (X: 225). 

         Fig. (7) : Photomicrograph of a 
section of the liver of mice, treated with 

60mg/kg b.wt. of sodium barbitone for one 

week, showing congestion of blood vessel 

(CV),  fatty degeneration and karyolysis of 
some nuclei (arrow) and activation of 

küpffer cells (KC) (X: 400) , 

         Fig. (8) : Photomicrograph of a 
section of the liver of mice, treated with 

60mg/kg b.wt. of sodium barbital for three 

weeks, showing congestion (C)of a hepatic 
vein, fatty degeneration with deteriorated 

nuclei in some cells and thickened wall of 

the bile ductule (bd). (X: 225). 

         Fig. (9) : Photomicrograph of a 
section of the liver of mice, treated with 

60mg/kg b.wt. of sodium barbital for three 

weeks, showing congestion of the central 
vein (CV), degeneration of hepatocytes 

with deteriorated nuclei and dilatation of 

hepatic sinusoids invaded with lymphocytes 

and activated küpffer cells 

Plate (2) 
         Bouin-fixed paraffin sections of the 

liver of mice, stained in PAS for the 

demonstration of polysaccharides.  
         Fig. (10) : Photomicrograph of a 

section of the liver of a control mice, 

showing carbohydrate material (glycogen) 
in the ground cytoplasm of the hepatocytes. 

The glycogen appears as bodies located 

mainly at one pole of the cell reflecting the 

phenomenon of glycogen flight (X: 225). 
         Fig. (11) : Photomicrograph of a 

section of the liver of mice, treated with 

60mg/kg b.wt. of sodium barbital for one 
week, showing depletion of general 

carbohydrate (glycogen) (X : 225). 

         Fig. (12) : Photomicrograph of a 

section of the liver of mice, treated with 
60mg/kg b.wt. of sodium barbital for three 

weeks, revealing more glycogen depletion 

with non homogenous distribution of 
glycogen (A: 225). 

Carnoy-fixed paraffin sections of liver of 

mice, stained in bromophenol blue stain for 
general proteins. 

         Fig. (13) : Photomicrograph of a 

section of the liver of control mice, 

revealing moderate to rather strong protein 
reactivity in the hepatocyts and their nuclei 

(X: 660). 

         Fig. (14) : Photomicrograph of a 
section of the liver of mice, treated with 

60mg/kg b.wt. of sodium barbital for one 

week, revealing reduced protein stainability 
in the hepatic cells. Notice clumping of 

protein material scattered within nuclei (X: 

660). 

         Fig. (15) : Photomicrograph of a 
section of the liver of a mice, treated with 

60mg/kg b.wt. of sodium barbital for three 

weeks, showing reduced protein stainability 
in the liver tissues, this reduction was clear 

in the ground cytoplasm than in the 

degenerated products (X:660). 
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Discussion 

 
         The present study showed very highly 

significant increase of AST and ALT in all 
treated groups, these results are in 

agreement with Martin et al. (1983) and 

Wahbi et al. (1987). On the other hand, 
alkaline phosphatase activity showed a 

significant decrease in both treated groups. 

Bilirubin content showed a highly signifi-

cant increase in shortterm group and 
significantly increase in longterm group. 

Martin et al. (1983) announced that liver 

tissues which may famous for their rich 
contents of transaminases (ALT and AST) 

suffer from their loss under many patho-

logic conditions. This ultimately leads to 

their raised levels in the sera of these 
animals. Hence, they suggested that the 

higher values of these enzymes in the blood 

sera should be taken as an indication of 
various degenerative events in the liver. It 

has been found that the serum ALT is 

raised only when cells of the liver 
parenchyma were destroyed while, the rise 

in serum AST may be due to cellular 

destruction in several extra-hepatic tissues 

(Wahbi et al., 1987). Ahn et al. (1998), 
reported that the increase in serum enzymes 

may be a consequent of increased lipid 

peroxidation and membrane damage. Lipid 
peroxidation is caused by the dangerous 

effect of free radicals (reactive species 

having unpaired electron) on target tissue. 
The formation of highly reactive free 

radicals as a result of chemical agent  

(carbon tetrachloride) metabolism by the 

liver cytochrome enzyme system, affects 
the cell constituents and cause membrane 

damage. El-Bolkiny (2004) attributed the 

decrease in ALP to the hepatocellular 
damage in response to the administration of 

narcotics and this lead to the impairment of 

synthesis and release of transaminases and 

phosphatases. 
         The present study showed a highly 

significant and very highly significant 

increase of serum bilirubin levels in short 
and long term groups respectively. One of 

the causes of elevated bilirubin levels is the 

excessive destruction of red blood cells in 
cases of anemia and haemolytic disease 

(McClintic, 1978). Vajdovich et al. (1995) 

and Deshpand et al. (1998), explained the 
elevation in serum bilirubin by increased 

lipid peroxidation as well as glutathione 

depletion and haemoglobin catabolism 
resulting in less conjugated bilirubin haem-

oglobin by the liver due to CCl4 poisoning. 

This increase may be attributed to liver 

dysfunction, haemorrhage, inhibition of 
hepatic synthesis of clotting factors may be 

also due to excess production of bilirubin 

(haemolytic anemia) and decreased uptake 
of bilirubin into hepatic cells disturbed 

secretion of conjugated bilirubin into the 

bile canaliculi (Gomaa, 2003). 

         The present study revealed that 
sodium barbital treatment for long-term 

caused very highly significant increase in 

serum total lipids, triglycerides and chole-
sterol levels. This is in agreement with El-

Yamany et al. (2002) after phenobarbital 

treatment of rats. The authors attributed the 
increase in the serum triglycerides (TG) as 

a result of inhibition of lipoprotein lipase 

activity and also, synthesis and extrusion of 

TG by liver, may elevate serum TG. 
Elevation of serum cholesterol level by 

barbiturates treatment may not related to 

cholesterol synthesis only but also to such 
factors as accumulation within tissue pools, 

degradation and elimination which may 

altered by this treatment (Abu El-Zahab, 
1999b). 

         The present investigation demonstrate 

a highly significant increase in the amount 

of the serum glucose level (hyperglycaemia 
in the long-term group after sodium barbital 

treatment. Similar results were obtained by 

Badr El-Din (1999) after treatment with 
pentobarbiton. Ismail (2005) suggested that 

hyperglycaemia may be due to the enha-

ncement of the activities of the enzymes 

involved in glucogneogenesis e.g. pyruvate 
carboxylase, carboxykinase, fructose 1, 6-

diphosphatase and glucose –6- phosphatase 

leading to formation of glucose from non-
carbohydrate source. According Ceron et 

al. (1996), hyperglycaemia may related to 

inhibition of cholinesterase and consequent 
accumulation of acetylecholine, then 
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actylcholine stimulates the adrenal medulla 

to release adrenaline and consequently 

elevation of blood sugar level so, the 
possible destruction of cells of islets of 

Langerhans. 

         The present study clearly 

demonstrated that the injection of adult 
albino mice with sodium barbital induced 

prominent lesions in the liver tissue. The 

severity of these changes increases with the 
increasing period of administration. These 

lesions generally comprise tissue disorgan-

ization, congestion of blood vessels, 

cellular necrosis, cytoplasmic vacuolation 
(degeneration), accumulation of inflamm-

atory cells especially around the portal 

tracts and activation and hyperplasia of 
küpffer cells. These observations were 

agree with Sanad et al. (1997a), and El-

Sherif et al. (2002) after treatment with 
sodium barbitone and morphine sulphate on 

the liver of mice and rats respectively. The 

present study showed cell necrosis in liver 

tissue of treated mice and this is in 
agreement with Levier et al. (1993) who 

attributed the necrosis to that pyknotic 

nuclei with coiling and shortening of 
chromosomes result in dark stained nuclei 

after morphine sulphate treatment.    

Likewise, More and Brown (1994) reported 
that necrosis may be due to the decrease in 

the blood supply to an area of tissue, while 

Burk et al. (1995) attributed the necrosis to 

the depletion of glutathione in liver tissue. 
Orr and Blakley (1997) considered such 

necrotic lesions may be either due to 

progressive degenerative action of intrace-
llular enzymes of the injured cells or to the 

metabolic disturbance and inhibition of 

protein synthesis in the hepatic cells. 

Cytotoxic injury induced by drugs and 
chemicals may occasionally lead to a 

chronic inflammatory response charact-

erized by accumulation of inflammatory 
cells (Haschek and Rousseaux, 1991). 

Dienes et al. (1982) suggested that the 

increase in size of küpffer cells and 
proliferation of the bile ductules reflect 

clearly an active defence mechanism 

against the toxic materials. From another 

point of view, other authors are of the 
opinion that cytoplasmic vacuolation is 

most probably brought about by the 

increase of lysosome elements 

(Chareonpong-Kawamoto et al. 1995). On 

the other hand, El-Sherif et al., (2002) 
concluded that the dilatation of hepatic 

sinusoids led to decrease in the rate of 

blood flow through the sinusoids and 

central veins which results in a decrease in 
blood drainage and increases congestion 

within blood cells. 

         The present study recorded a gradual 
depletion of charbohydrate in both treated 

groups, these results are in agreement with 

El-Banhawy et al. (1992) and Sanad et al. 

(1997b) after treatment with Ketalar and 
sodium barbital, respectively. Chareon-

pong. Kawamoto et al. (1995) attributed 

glycogen depletion after treatment with 
selenium to the increased activities of 

lysosomal enzymes. Glycogen loss under 

such circumstances, was given some 
various interpretations by different 

investigators. Casarette (1986) pointed out 

that the glycogen depletion reflects the lost 

capacity of cells to metabolize glycogen 
storage or maintenance of its storage related 

to the ability of the liver to neutralize drugs, 

thus any liver impairment would naturally 
affect such liver abilities. 

         In the present investigation, proteins 

have been noticed to be affected by sodium 
barbital in the hepatic cells of male albino 

mice. These tissue components exhibited a 

gradual diminution in those cells and go on 

progressively with increased duration, so 
our results are in agreement with Sanad et 

al. (1997b). To signify the close relatio-

nship between the liver and proteins, 
Wright et al. (1985) postulated that the liver 

plays a key role in the metabolism of amino 

acids in particular, and proteins in general. 

The liver is the exclusive or principal site of 
synthesis of virtually all the plasma 

proteins, as it is an important route of 

degradation of many of these proteins 
including hormones. The authors added that 

the liver is capable of modulating overall 

body protein metabolism by virtue of its 
role in the metabolic processes of hormones 

which have significant effects on the fate of 

amino acids in the peripheral tissues. Sanad 

(1997b) and Matthew and Ray (1999) 
indicated depletion of protein after sodium 

barbital and morphine administration 
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respectively and attributed this to the direct 

proportional effect on the protein synthesis. 

Also, El-Sherif et al. (2002) attributed 
reduction in the protein content to the 

decreased rate of polypeptide elongation, 

respiratory depression and decrease of t-

RNA in liver tissues. According to Tavill 
(1985), liver fibrosis is a catabolic feature 

associated with protein breakdown and 

nitrogen disbalance. Mandal et al. (1988) 
recorded that the inhibition of intrami-

tochondrial protein synthesis by some 

antibiotics produced a decrease in protein 

and RNA contents in the liver cells. 
Meanwhile, Word et al. (1988) found that 

sodium barbitone induced an early transient 

increase in the levels of hepatocytes DNA 
synthesis. 

         In conclusion, it could be stated that 

sodium barbital (barbiturates) has delete-
rious impacts on the liver of experimental 

animals, both structurally and functionally, 

particularly when used for long duration. 

So, barbiturates should be used carefully 
when prescribed as tranquillizer (sedadives 

& hypnotics) drugs. 
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باربيتال الصىديىم أحدث تغيراث بيىكيميائيت ونسيجيت وكيمىنسيجيت فى كبد 

 الفأر األمهق

 
، سميرة السيد *، ساميت محمد صقر*، عزيزة محمد الىسيمى*شاديت على رضىان

 **الهراس

 جاهعح عيي شوس -كليح الرنتيح  -قسن العلىم الثيىلىجيح والجيىلىجيح * 

 أكرىتن 6يكيح توديٌح الوعهد العالً للفٌىى الرطث** 
 
عكااام تامتيراااه الوااىايىم  اااارادامذٌاااوه ااالا الثرااس امااااح ااشااام الٌاذجااح عااي  

الوساارادم  ااً الرااادين للعولياااخ الجناأيااح أو ك أااد ه ىًاااخ اواويااح الوهد ااح والوٌىهاااح )

أياس ذواد اماااح . علاً ككان الفا م اوتايب الثاالغ الوا ين( والوضااج للرشٌجاخ والوان 
تامتيرااااه الواااىايىم علاااً تعاااب الوعاااايين الفسااايىلىجيحن وكااالا الر ياااناخ الٌسااايجيح ذااا شين 

 30-25أيىاى ذراناو  أوهاًهان تايي  30وال يوىًسيجيح وًسجح ال ثد واارادم لهلا ال نض 

أكٌااد أيىاًاااخ الوجوىعااح (  اا م  ااً الوجوىعااح 10)جاانام قسااود ثلااً شاااز هجوىعاااخ 

واعرثنخ هجوىعاح اااتطح تيٌواا أكٌاد ( NaCl 0.09%)الضاتطح تورلىه هلرً هرعااه 

 7لودج ( كجن هي وهى الجسن/ هجن  60)كل هي الوجوىعح الصاًيح والصالصح تالجنعح العاجيح 

وقاد ذان الركاي يىهياا   اً ( هجوىعاح وىيلاح الوادي)ياىم  21و ( هجوىعح قوينج الودي)أيام 

ى ذا شين تامتيرااه الواىايىم أواارد الر يياناخ الفسايىلىجيح أ. الرجىيف الثنيرىًً للريىاى

وكالل   (AST, ALT)أاي ثلً هيااج كاخ االلح ثأوا يح  ً ًشاو اإلًويواخ ًاقلح اوهايي 
ًسثح الثلينوتيي  اً كال هاي الوجواىعريي تيٌواا أألهان اول االيي  ىاافاذيو الكاعادي ًكواا  كو 

ح ثأوا يح  اً االلح ثأوا يح  ً كل هي الوجوىعريين كوا أوارد الدمااح ثمذفا  كو االل

ًسثح الداىى والجليسنيداخ الصاشيح وال ىليسرنوه ال لاً تالادم  اً الوجوىعاح وىيلاح الوادي 

تيٌوا اًافضد ًسثح ال ىليسرنوه  ً الدم ثًافااا  كو االلح ثأوا يح  ً الوجوىعاح قواينج 

كوا أألهانخ الدماااح هياااج كاخ االلاح ثأواا يح  اً هسارىي الجلىكاىه  اً كال هاي . الودي

 . وجوىعريي تالوكامًح تالوجوىعح الضاتطحال

وقااد أألهاان الفرااي الٌساايجً لل ثااد اأركاااى  ااً اووماج الونكويااح وذعاانض الاايااا          
ال ثديح ل صين هي هظاان الررلل هورىتح تىجىا  جىاخ  ً السيرىتاهم وذرلل هلراىأل  اً 

ال ثديح واهايااا ًشااو ياياا أًىيرها وقد ذسثة تامتيراه الوىايىم  ً اذسا  الجيىب الدهىيح 

كااىتفنن كوااا لىأظااد هٌاااوف تهااا ًااو  اهااىي هواارىب ترجوياا، للاايااا اإللرهاتيااحن كوااا 

أوارد الدمااح الهسرىكيويا يح ًكي ذدميجً  ً هسرىي ال نتىايدماخ والثانوذيي ال لاً 

 . ً ًسيج ال ثد  ً كل هي الوجوىعريي
 

  
 


