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Abstract   

This study was carried out to evaluate 
the state of the liver in dogs after partial 
hepatectomy by histopathological and 
clinicpathological examinatons. Fifteen 
healthy male dogs were used in this 
study and  classified  into equal three 
groups. Dogs of group (I) served as 
control and exposed to laparotomy, 
dogs of group (II) were used for partial 
hepatectomy of left lateral lobe while 
those of group (III) were subjected to 
partial hepatectomy of the whole left 
lobe. Blood samples were taken at 1st, 
2nd, 3rd, 4th, 6th and 8th weeks of surgery 
to determine: alanine aminotransferase 
aspartate aminotransferase, alkaline 
phosphatase and glucose. After the 8th 
weeks, the dogs were sacrificed to 
obtain the liver for the histopathological 
and histochemical examinations. Group 
(I) showed normal liver structure. Group 
(II, III) showed signs of regeneration 
where hypertrophy of the hepatocytes 
and increase number of binucleated 
cells were evident. The hepatocytes 
nuclei were at different stages of 
nuclear activities. There were newly 
formed bile duct. The glycogen level 
in the liver decreased after 

resection. The intensity of the 
reaction to acid phosphatase, alkaline 
phosphatase, ATPase and SDH 
increased after resection. In conclu-
sion, after partial hepatectomy the 
hepatic tissue try restore its original size 
through regeneration of the hepato-
cytes.    
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Introduction  

Hepatic resection or partial heap-
tectomy is indicated in many conditions 
such as traumatic fracture of hepatic 
parenchyma (Kirk and Bistner, 1975), 
hepatic abscessation (Martin,1981). 
Primary or secondary tumors of hepatic 
and biliary ducts (Drazner, 1985) and in 
cases of liver hydatid cyst (Singh, 
1987). Hepatic lobectomy is carried out 
nowadays to obtain a liver graft 
(Drazner, 1985). 

Certain experimental hepatectomies 
were done following induced  surgical 
conditions such as ischaemic remnant 

Animal species in this issue 

Eastern Grey Kangaroo (Macropus giganteus) 

 

The Eastern Grey Kangaroo (Macropus giganteus) is a marsupial found in southern 
and eastern Australia, with a population of several million. It is also known as the Great 
Grey Kangaroo and the Forester Kangaroo. Although a big Eastern Grey male typical-
ly masses around 66 kg and stands almost 2 m tall, the scientific name, Macropus gi-
ganteus (gigantic large-foot), is misleading, as the Red Kangaroo of the semi-arid inland 
is, at 85 kg, larger. 

The Eastern Grey is easy to recognize: its soft grey coat is distinctive, and it is usually 
found in moister, more fertile areas than the Red. Red Kangaroos, though sometimes 
grey-blue in colour, have a totally different face to Grey Kangaroos. Red Kangaroos 
have distinctive markings in black and white beside their muzzles and along the sides of 
their face. Grey Kangaroos do not have these markings, and their eyes seem large and 
wide open. Where their ranges overlap, it is much more difficult to distinguish between 
Eastern Grey and Western Grey Kangaroos. 
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lobes or obstructive jaundice  to study 
the extent of liver dysfunction, compa-
ring hepatectomy with normal 
circulation or normal biliary drainage 
(Mizumoto, Kawarado, Yomiawaki, 
Noguchi and Nishido, 1979). Experi-
mental partial hepatectomy was carried 
out to investigate its postoperative 
complications, especially liver dys-
function, not only the functional reserve 
but also the regeneration capability (EI-
Guindi and Mottelib, 1974). 

There was rapid increase in both size of 
the liver cells (hypertrophy) and active 
cell division and multiplication (hyper-
plasia) following 80-90% of hepatic 
resection in man, rodents, pigs, frogs 
and birds (Albert, et al., 1979). 
Moreover, the remnant liver mass 
increased remarkably and reached to 
the original mass at 2 weeks after 70% 
partial hepatectomy in dogs (Ichikawa 
et al., 1984). 

The regenerative response is influen-
ced by the amount of the liver removed 
at operation, with the maximum 
response occurring after 70% partial 
hepatectomy. The compensatory hyper-
trophy which is the enlargement of the 
regenerating hepatocytes is more 
evident in 70% than in 40% partial 
hepatectomy Starzel et al., (1987). 

The aim of the present study is to 
evaluate the state of the dogs liver after 
partial hepatectomy by histopatho-
logical and clinicopathological means.  

Materials and Methods 

The present study was performed on 15 
clinically healthy male mongrel dogs 
with age 1 – 2 years and body weight of 
15 – 20 kg / dog. The experiment exten-
ded 8 weeks after the hepatectomy. 
The dogs were classified into three 
groups each group consists of five dogs 
as the following. 

 Group (I) used as control and 
exposed to laparo-tomy only. 

 Group (II) subjected to partial 
hepatectomy of left lateral lobe. 

 Group (III) subjected to partial 
hepatectomy of left lateral lobe 
and left central lobe (whole left 
lobe). 

1- Biochemical examination  

Blood samples were taken after the 
operation and during the experiment at 
1st, 2nd, 3rd, 4th, 6th and 8th weeks from 
groups I, II and III. Blood collected to 
determine serum enzymatic activities 
and glucose  

2- Statistical analysis of the data 

The obtained data were analyzed using 
Statistical Package for Social Science 
(SPSS version 16.0). The mean of 
results, the standard deviation and the 
standard error were also calculated 
according to Kalton (1967). 

2-Histopathological examination: 

After the 8th week the dogs of all groups 
were sacrificed to obtain the liver for 
the histopathological examination, 
which collected immediately and fixed 
in 10% neutral buffered formaline and 
Bouin's solution. The specimens were 

dehydrated in ascending grades of 
alcohol, cleared in xylene and 
embedded in paraffin wax. 3 – 5 µm 
thick, sections were obtained and 
subjected to: 

1- Harris's Haematoxylin and Eosin 
(H&E) for general histological examina-
tion. 

2- Periodic-Acid Schiffs (PAS) reaction 
for detection of glycogen and neutral 
mucopolysaccharides. 

3- Best's carmine reaction for detection 
of glycogen. 

4- Heidenhain's iron haematoxylin stain 
for the detection of mitotic figures. This 
stain used to calculate the mitotic index 
(MI) by dividing the number of cells had 
mitotic figures in the liver onto the total 
number of cells. The calculation 
included the average of 3-4 different 
fields X 1000 magnification.  

(MI) = {number of the dividing cells / 
total number of the cells) X 100. 

caves and Ergene-Gozukara (2003).  

  In group (I) (MI): {16/30 + 17/28 + 25/42 
= 58/100 = 58%} 

  In group (II) (MI):{20/38 + 32/40 + 15/22 
= 67/100 = 67%} 

  In group (III) (MI):{19/30 + 28/30 + 35/40 
= 82/100 = 82%} 

3- Enzyme histochemistry: 

The liver specimens were rapidly taken 
and immersed in liquid nitrogen (-
196'C), sectioned at (-20' C) in cryostat 

where 10 um thick sections were 
obtained for histochemical investigation 
as: 

1- Calcium cobalt method for 
demonstration of alkaline phosphatase. 

2- Gomori's lead method for detection 
the localization of acid phosphates. 

3-  Nitro-blue tetrazolium (NBT) method 
for demonstration of Succinic  dehydro-
genase. 

4- Modified method for detection of 
ATPase (Adenosine-triphosphatase). 

The histological and histochemical 
procedures were followed as outlined 
by, Drury and Wallington (1980) and 
Bancroft, Stevens and Turner (1990). 

Results 

1- Biochemical finding:  

1- ALT 

In this result the ALT activity in the 
serum was increased in group (II & III) 
than in group (I), its increase was highly 
significant between G1, G2 and G3 in 
1st w, 2ndw, 3rdw and 6th weeks, but the 
same groups showed non significant 
increase in the 8th week. At the 4th week 
there were highly significant increase 
between G1 & G2 and G1 & G3 and 
non significant increase between G2 & 
G3 (Table 1). 

2- AST 

The AST activity in the serum increased 
in group (II & III) than in group (I), with  
highly significant increase between G1, 
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lobes or obstructive jaundice  to study 
the extent of liver dysfunction, compa-
ring hepatectomy with normal 
circulation or normal biliary drainage 
(Mizumoto, Kawarado, Yomiawaki, 
Noguchi and Nishido, 1979). Experi-
mental partial hepatectomy was carried 
out to investigate its postoperative 
complications, especially liver dys-
function, not only the functional reserve 
but also the regeneration capability (EI-
Guindi and Mottelib, 1974). 

There was rapid increase in both size of 
the liver cells (hypertrophy) and active 
cell division and multiplication (hyper-
plasia) following 80-90% of hepatic 
resection in man, rodents, pigs, frogs 
and birds (Albert, et al., 1979). 
Moreover, the remnant liver mass 
increased remarkably and reached to 
the original mass at 2 weeks after 70% 
partial hepatectomy in dogs (Ichikawa 
et al., 1984). 

The regenerative response is influen-
ced by the amount of the liver removed 
at operation, with the maximum 
response occurring after 70% partial 
hepatectomy. The compensatory hyper-
trophy which is the enlargement of the 
regenerating hepatocytes is more 
evident in 70% than in 40% partial 
hepatectomy Starzel et al., (1987). 

The aim of the present study is to 
evaluate the state of the dogs liver after 
partial hepatectomy by histopatho-
logical and clinicopathological means.  

Materials and Methods 

The present study was performed on 15 
clinically healthy male mongrel dogs 
with age 1 – 2 years and body weight of 
15 – 20 kg / dog. The experiment exten-
ded 8 weeks after the hepatectomy. 
The dogs were classified into three 
groups each group consists of five dogs 
as the following. 

 Group (I) used as control and 
exposed to laparo-tomy only. 

 Group (II) subjected to partial 
hepatectomy of left lateral lobe. 

 Group (III) subjected to partial 
hepatectomy of left lateral lobe 
and left central lobe (whole left 
lobe). 

1- Biochemical examination  

Blood samples were taken after the 
operation and during the experiment at 
1st, 2nd, 3rd, 4th, 6th and 8th weeks from 
groups I, II and III. Blood collected to 
determine serum enzymatic activities 
and glucose  

2- Statistical analysis of the data 

The obtained data were analyzed using 
Statistical Package for Social Science 
(SPSS version 16.0). The mean of 
results, the standard deviation and the 
standard error were also calculated 
according to Kalton (1967). 

2-Histopathological examination: 

After the 8th week the dogs of all groups 
were sacrificed to obtain the liver for 
the histopathological examination, 
which collected immediately and fixed 
in 10% neutral buffered formaline and 
Bouin's solution. The specimens were 

dehydrated in ascending grades of 
alcohol, cleared in xylene and 
embedded in paraffin wax. 3 – 5 µm 
thick, sections were obtained and 
subjected to: 

1- Harris's Haematoxylin and Eosin 
(H&E) for general histological examina-
tion. 

2- Periodic-Acid Schiffs (PAS) reaction 
for detection of glycogen and neutral 
mucopolysaccharides. 

3- Best's carmine reaction for detection 
of glycogen. 

4- Heidenhain's iron haematoxylin stain 
for the detection of mitotic figures. This 
stain used to calculate the mitotic index 
(MI) by dividing the number of cells had 
mitotic figures in the liver onto the total 
number of cells. The calculation 
included the average of 3-4 different 
fields X 1000 magnification.  

(MI) = {number of the dividing cells / 
total number of the cells) X 100. 

caves and Ergene-Gozukara (2003).  

  In group (I) (MI): {16/30 + 17/28 + 25/42 
= 58/100 = 58%} 

  In group (II) (MI):{20/38 + 32/40 + 15/22 
= 67/100 = 67%} 

  In group (III) (MI):{19/30 + 28/30 + 35/40 
= 82/100 = 82%} 

3- Enzyme histochemistry: 

The liver specimens were rapidly taken 
and immersed in liquid nitrogen (-
196'C), sectioned at (-20' C) in cryostat 

where 10 um thick sections were 
obtained for histochemical investigation 
as: 

1- Calcium cobalt method for 
demonstration of alkaline phosphatase. 

2- Gomori's lead method for detection 
the localization of acid phosphates. 

3-  Nitro-blue tetrazolium (NBT) method 
for demonstration of Succinic  dehydro-
genase. 

4- Modified method for detection of 
ATPase (Adenosine-triphosphatase). 

The histological and histochemical 
procedures were followed as outlined 
by, Drury and Wallington (1980) and 
Bancroft, Stevens and Turner (1990). 

Results 

1- Biochemical finding:  

1- ALT 

In this result the ALT activity in the 
serum was increased in group (II & III) 
than in group (I), its increase was highly 
significant between G1, G2 and G3 in 
1st w, 2ndw, 3rdw and 6th weeks, but the 
same groups showed non significant 
increase in the 8th week. At the 4th week 
there were highly significant increase 
between G1 & G2 and G1 & G3 and 
non significant increase between G2 & 
G3 (Table 1). 

2- AST 

The AST activity in the serum increased 
in group (II & III) than in group (I), with  
highly significant increase between G1, 
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G2 and G3 in 1st w, 2ndw, 3rdw  and 4th 
weeks, but the same groups showed 
non significant increase in the 8th week. 
In the 6th week there were highly 
significant increase between G1 & G2 
and G1 & G3 and non significant 
increase between G2 & G3 (Table 1). 

3- Alk. Ph. 

The Alk. Ph. activity increased in the 
serum in group (II & III) than in group 
(I), with highly significant increase 
between G1, G2 and G3 in 1st w, 2ndw, 
3rdw, 4th w and 6th weeks. But at the 8th 
week there was significant decrease 
between G1 & G2 and G2 & G3 and 
non significant decrease between G1 & 
G3 (Table 1).   

4- Glucose 

The glucose level in the serum was 
decreased in group (II & III) than in 
group (I) but along the duration of the 
experiment the level of the glucose 
increased. Its decrease was highly 
significant between G1, G2 and G3 at 
1stw, and 6th weeks. At 2ndw, 3rdw and 
4th weeks there were highly significant 
decrease between (G1 & G2) and (G1 
& G3) and non significant decrease 
between G2 & G3. In the 8th week there 
was non significant decrease between 
the three groups. (Table 1).  

2- Histopathological findings:  
Macroscopically:  
All groups of dogs (G1, G2 &G3) 
were sacrificed two months post-
operation and showed adhesions 
between the par ietal and the 
visceral surfaces of  the l iver and 
the adjacent organs particularly 

the diaphragm stomach and the 
intestine. Dogs subjected to partial 
hepatectomy of the left lateral lobe 
(group II) showed enlarged liver 
with normal color and consistency 
without any other macroscopic 
changes. Liver of dogs subject-ted 
to partial hepatectomy of the left 
lateral and left central lobes (group 
III) showed pale color with normal 
consistency and enlargement of the 
remaining liver mass which reached 
nearly to the normal liver size.  
 
Microscopically:  
Group (I) 
The hepatocyte within the hepatic cord 
showed normal appearance, with the 
same size, and the normal average 
range of the hepatocyte diameter was 
about 11 µm (Fig. 1). The cytoplasm 
was pale eosinophilic and symmetrically 
in the staining affinity to the majority of 
the hepatocytes. The nuclei were 
euchromatic and lightly basophilic. The 
central vein was of normal appearance. 
The hepatic sinusoids were normal and 
unremarkable (Fig. 2A). The portal area 
(bile duct, hepatic artery and the portal 
vein) showed normal appearance with 
few  cellular infiltration (Fig. 2B). 

Group (II) 
The microscopic examination 
revealed hypertrophy of the liver as 
a result of hepatocytes enlargement 
with increased size of the cytoplasm 
and the nuclei (Figs. 3A&4), in which 
the average range the cell diameter 
was 17.6 µm (in group II) (Fig. 5). Also, 
the hepatocytes taken different 
shape and different staining affinity 
of their cytoplasm. Vaccuolation 
could be also seen within the 
hepatocyte (Figs 4&6).  

The nuclei were enlarged in its size; 
large numbers of hepatocytes were 
binucleated (Figs. 3A&B). The 
chromatin materials within the nuclei 
distributed in a different way where 
some were of dispersed chromatin 
within  the nucleus or arranged on the 
inner surface of the nuclear envelope. 
(Figs 7A& 8A). 

The central vein showed swelling and 
thickening in its wall as a result of 
edema or partial hyalinization, some 
times the central vein contained hemo-
lyzed RBCs and thrombosis could also 
be detected (Fig. 9).    

Some hepatic sinusoids were dilated 
(Fig. 3B), others were congested 
(Fig. 4), There were also newly 
formed blood sinusoids and blood 
capillaries. The Kupffer's cells 
increased in number and showed 
moderate hypertrophy (Fig. 3A&B).   

The portal area showed different 
changes including: newly formed bile 
duct with immature hepatic artery and 
portal vein (Figs. 7B&10B). Enlarge-
ment of the bile duct was evident as a 
result of mild hyperplasia or hyper-
trophy in its epithelial lining (Fig. 11). 
Edema in the portal area was seen 
(Figs. 10B&11), with congestion of the 
hepatic artery (Fig. 10B). Prolife-ration 
of the fibroblast and angioblast (Figs. 
10A-11) was noticed in the portal area 
and result in formation of newly formed 
blood capillary (Fig. 11).  

Group (III) 
The signs of regeneration in the liver 
of this group were pronounced, in 

which the hepatocytes were 
hypertrophied and reached 18.9 µm 
in size (Fig. 12). Large numbers of the 
hepatocytes were binucleated (Fig. 
13A). The nuclei were enlarged in its 
size and showed stages of nuclear 
division (Fig. 8B). Swelling and 
thickening in the central vein were 
evident. The hepatic sinusoids were 
swollen (Fig. 13B) and others 
congested. The Kupffer's showed 
hyper-trophy and hyperplasia than 
that present in group (II) (Fig. 
13A,B). Their were also newly 
formed blood sinusoids and blood 
capillaries. There were newly formed 
portal area. Swelling of the bile duct 
was seen as a result of sever 
hypertrophy and hyperplasia in its 
epithelial lining (Fig.14). The portal 
area showed edema, congestion and 
prolife-ration of the fibroblasts and angio-
blasts.  
The hepatocytes showed intensive 
positive reaction to Periodic Acid Schiffs 
(PAS) and Best's carmine in group (I) 
(Fig. 15A&B), the reaction became 
moderate in group (II) and faint in group 
(III) (Figs. 16A&B and 17A&B). 

The mitotic index was 58% in group (I) 
(Fig. 18), 67%in group (II) and 82% in 
group (III) (Fig. 8A&B). 

3- Histochemichal finding: 

The hepatocytes in group (I) showed 
moderate reaction to acid phosphatase 
(Fig. 19A), alkaline phosphatase (Fig. 
19B), ATPase (Fig. 20A) and SDH 
(Fig. 20B), the reaction become 
increased in its density in group (II) (Fig. 
21A, 22A, 23A, 24A) and showed 
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G2 and G3 in 1st w, 2ndw, 3rdw  and 4th 
weeks, but the same groups showed 
non significant increase in the 8th week. 
In the 6th week there were highly 
significant increase between G1 & G2 
and G1 & G3 and non significant 
increase between G2 & G3 (Table 1). 

3- Alk. Ph. 

The Alk. Ph. activity increased in the 
serum in group (II & III) than in group 
(I), with highly significant increase 
between G1, G2 and G3 in 1st w, 2ndw, 
3rdw, 4th w and 6th weeks. But at the 8th 
week there was significant decrease 
between G1 & G2 and G2 & G3 and 
non significant decrease between G1 & 
G3 (Table 1).   

4- Glucose 

The glucose level in the serum was 
decreased in group (II & III) than in 
group (I) but along the duration of the 
experiment the level of the glucose 
increased. Its decrease was highly 
significant between G1, G2 and G3 at 
1stw, and 6th weeks. At 2ndw, 3rdw and 
4th weeks there were highly significant 
decrease between (G1 & G2) and (G1 
& G3) and non significant decrease 
between G2 & G3. In the 8th week there 
was non significant decrease between 
the three groups. (Table 1).  

2- Histopathological findings:  
Macroscopically:  
All groups of dogs (G1, G2 &G3) 
were sacrificed two months post-
operation and showed adhesions 
between the par ietal and the 
visceral surfaces of  the l iver and 
the adjacent organs particularly 

the diaphragm stomach and the 
intestine. Dogs subjected to partial 
hepatectomy of the left lateral lobe 
(group II) showed enlarged liver 
with normal color and consistency 
without any other macroscopic 
changes. Liver of dogs subject-ted 
to partial hepatectomy of the left 
lateral and left central lobes (group 
III) showed pale color with normal 
consistency and enlargement of the 
remaining liver mass which reached 
nearly to the normal liver size.  
 
Microscopically:  
Group (I) 
The hepatocyte within the hepatic cord 
showed normal appearance, with the 
same size, and the normal average 
range of the hepatocyte diameter was 
about 11 µm (Fig. 1). The cytoplasm 
was pale eosinophilic and symmetrically 
in the staining affinity to the majority of 
the hepatocytes. The nuclei were 
euchromatic and lightly basophilic. The 
central vein was of normal appearance. 
The hepatic sinusoids were normal and 
unremarkable (Fig. 2A). The portal area 
(bile duct, hepatic artery and the portal 
vein) showed normal appearance with 
few  cellular infiltration (Fig. 2B). 

Group (II) 
The microscopic examination 
revealed hypertrophy of the liver as 
a result of hepatocytes enlargement 
with increased size of the cytoplasm 
and the nuclei (Figs. 3A&4), in which 
the average range the cell diameter 
was 17.6 µm (in group II) (Fig. 5). Also, 
the hepatocytes taken different 
shape and different staining affinity 
of their cytoplasm. Vaccuolation 
could be also seen within the 
hepatocyte (Figs 4&6).  

The nuclei were enlarged in its size; 
large numbers of hepatocytes were 
binucleated (Figs. 3A&B). The 
chromatin materials within the nuclei 
distributed in a different way where 
some were of dispersed chromatin 
within  the nucleus or arranged on the 
inner surface of the nuclear envelope. 
(Figs 7A& 8A). 

The central vein showed swelling and 
thickening in its wall as a result of 
edema or partial hyalinization, some 
times the central vein contained hemo-
lyzed RBCs and thrombosis could also 
be detected (Fig. 9).    

Some hepatic sinusoids were dilated 
(Fig. 3B), others were congested 
(Fig. 4), There were also newly 
formed blood sinusoids and blood 
capillaries. The Kupffer's cells 
increased in number and showed 
moderate hypertrophy (Fig. 3A&B).   

The portal area showed different 
changes including: newly formed bile 
duct with immature hepatic artery and 
portal vein (Figs. 7B&10B). Enlarge-
ment of the bile duct was evident as a 
result of mild hyperplasia or hyper-
trophy in its epithelial lining (Fig. 11). 
Edema in the portal area was seen 
(Figs. 10B&11), with congestion of the 
hepatic artery (Fig. 10B). Prolife-ration 
of the fibroblast and angioblast (Figs. 
10A-11) was noticed in the portal area 
and result in formation of newly formed 
blood capillary (Fig. 11).  

Group (III) 
The signs of regeneration in the liver 
of this group were pronounced, in 

which the hepatocytes were 
hypertrophied and reached 18.9 µm 
in size (Fig. 12). Large numbers of the 
hepatocytes were binucleated (Fig. 
13A). The nuclei were enlarged in its 
size and showed stages of nuclear 
division (Fig. 8B). Swelling and 
thickening in the central vein were 
evident. The hepatic sinusoids were 
swollen (Fig. 13B) and others 
congested. The Kupffer's showed 
hyper-trophy and hyperplasia than 
that present in group (II) (Fig. 
13A,B). Their were also newly 
formed blood sinusoids and blood 
capillaries. There were newly formed 
portal area. Swelling of the bile duct 
was seen as a result of sever 
hypertrophy and hyperplasia in its 
epithelial lining (Fig.14). The portal 
area showed edema, congestion and 
prolife-ration of the fibroblasts and angio-
blasts.  
The hepatocytes showed intensive 
positive reaction to Periodic Acid Schiffs 
(PAS) and Best's carmine in group (I) 
(Fig. 15A&B), the reaction became 
moderate in group (II) and faint in group 
(III) (Figs. 16A&B and 17A&B). 

The mitotic index was 58% in group (I) 
(Fig. 18), 67%in group (II) and 82% in 
group (III) (Fig. 8A&B). 

3- Histochemichal finding: 

The hepatocytes in group (I) showed 
moderate reaction to acid phosphatase 
(Fig. 19A), alkaline phosphatase (Fig. 
19B), ATPase (Fig. 20A) and SDH 
(Fig. 20B), the reaction become 
increased in its density in group (II) (Fig. 
21A, 22A, 23A, 24A) and showed 
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intensive reaction in group (III) (Fig. 21B, 
22B, 23B, 24B). The alkaline phos-
phatase concentrated in the liver tissue 
especially in the sinusoidal and bile 
canalicular surface of the liver, but the 
ATPase concentrated around the central 
veins and the blood vessels.    

Discussion 

Biochemichal finding: 
Transaminases activity: 
 
The ALT activity is an indica-tor 
to hepatocyte necrosis or 
increased cell membrane per-
meability, while AST activity is 
not specific for liver dysfunction as 
other tissues contain enough AST such  
as skeletal and cardiac muscles, 
when they are dam-aged it will give 
rise an increased in the AST activity 
(Kaneko, 1973). Moreover Coles 
(1980)  considered that ALT 
enzyme is called liver specif ic 
enzyme in  dog,  ca t  and pr imate 
on ly as  i t  i s  present  in  large 
am ounts  in liver tissue and elevates 
with the liver diseases. 
In the present study,  increased 
activity of the ALT and AST in the 
serum was highly significantly different 
between G1, G2 and G3 in 1st w, 2nd w, 
3rd w and 4th weeks, but the same 
groups showed non significant 
difference in the 8th week. This result 
nearly similar to that of Mahmoud 
(2003) whom evaluated the 
degree of liver damage after its 
surgical interference depending on 
AST and ALT enzymes, the two 
enzyme activities showed marked 
elevation just post operation.  

The results are in agreement with 
findings of Mochinga (1981)  that 
showed great and ea r l y  i n c re ase  
in  bo th  en zym e  ac t i v i t y  va l ues .  
Our  r esu l t s  disagreed with the 
result reported by El-Amrousi et 
al. (1971) who found that the 
activity of both enzymes regained 
their normal values within 15 days 
in dogs after 30% partial heap-
tectomy. On the same time, Cohen et 
al. (1984) found that elevation of ALT 
and AST activities returned to their 
normal values 15 days after 40% and 
70% partial hepatectomy in dogs. 

Alkaline phosphatase.  

Elevation of Alk. Ph. activity in 
the serum considered the best 
indication for the hepatic dys-
function. These results coincide with 
those of Coles (1980). Saint and 
Saint (1978)  who mentioned that 
the elevated serum activity of Alk. 
Ph. was indicated in certain 
hepatic dysfunct ions special ly in 
case of  part ial  hepatectomy, 
single ligation of hepatic duct and/or 
obstructive jaundice. 

In th is invest igat ion a  highly 
s ignif icant increase in serum 
Alk. Ph. activity was observed in group 
(II & III) than in group (I),  th is  result  
agree wi th that of  Mahmoud 
(2003) whom mentioned that   
cholecystilobectomy must give rise in 
the Alk. Ph activity than partial 
hepa t ic tom y due to  acute  
ex t rahepa t ic  b i l i a r y  obs t ruc -
t ion  assoc ia ted  w i th  e leva t ion  
in  t he  ac t i v i t y o f  serum  A lk .  

Ph.  W hi le  Rutgers, Stradley and 
Johnson (1988) added that, this 
elevation may be due to alteration in 
the metabolism of bile acids and 
solubilization of the membrane of 
hepatocytes. 

Glucose: 

The glucose level in the serum was 
decreased with highly significant 
difference between G1, G2 and G3 in 
1st w, and 6th weeks. In 2nd w, 3rd w and 
4th weeks there were highly significant 
difference between (G1 & G2) and (G1 
& G3) and non significant different 
between G2 & G3. At the 8th week there 
was non significant different between 
the three groups. Similar results of 
partial hepatectomy were obtain-
ed by Nasser et al. (1993) and 
Mahmoud (2003).  

Histopathological and Histoch-michal 
finding 

After partial hepatectomy, the remaining 
liver increased in bulk. This adaptation 
of the liver tissue was not true 
regeneration, in which the replacement 
did not occur at the stump from which 
the lobe was removed but occurred by 
hypertrophy of the remaining lobes. 
This result agrees with Lopukhin (1976) 
who mentioned that, the process which 
is termed liver regeneration means 
accurately liver restoration or liver 
restitution.  

The histopathological results 
revealed that dogs, particularly 
those sacrificed after the operation by 
8 weeks showed some complications 
as adhesions of the liver to the 

adjacent organs and the liver 
become pale color in group (III), 
these result agree with Abdel  
Hafeez (1992)  in  dog and Aida 
(1996) in rabbit whom added that 
there were also abscess formation 
at the site of resection. Similar 
findings reported by many authors 
as Mcintyre et al. (1991) who 
reported necrosis, fistula and sepsis 
as complications of partial hepat-
ectomy due to inadequate treat-
ment. Aberti et. al., (1979) added that 
after partial hepatectomy in the rat, the 
remnant tissue become pale due to 
fatty change. 

All the changes which were detected 
in the liver indicate signs of 
regeneration like, hyper-trophy of 
the hepatocyte and the nuclei take 
different shape that indicate these 
nuclei at different stages of nuclear 
division and the mitotic index which 
increased from group I to groups II and 
III, this result agree with Valdoni et al., 
(1957), Vajrabukka et al., (1975) and 
Alberti et. al., (1979) in man and dogs 
Taub (1996) confirmed that, following 
80 to 90% liver resection of human, 
there was rapid increase in size of the 
liver cells (hypertrophy). 

Also there were increase in the number 
of binucleated cells this result agreed 
with Mahmoud (2003) who confirmed 
that after partial hepatictomy of the left 
lateral lobe and the whole left lobe in 
dogs there were increase in the number 
of binucleated cells. But Aida (1996) 
said that after 50% hepatic resection in 
rabbit there were increase in the 
mitotic activity of the hepatocytes as 
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intensive reaction in group (III) (Fig. 21B, 
22B, 23B, 24B). The alkaline phos-
phatase concentrated in the liver tissue 
especially in the sinusoidal and bile 
canalicular surface of the liver, but the 
ATPase concentrated around the central 
veins and the blood vessels.    

Discussion 

Biochemichal finding: 
Transaminases activity: 
 
The ALT activity is an indica-tor 
to hepatocyte necrosis or 
increased cell membrane per-
meability, while AST activity is 
not specific for liver dysfunction as 
other tissues contain enough AST such  
as skeletal and cardiac muscles, 
when they are dam-aged it will give 
rise an increased in the AST activity 
(Kaneko, 1973). Moreover Coles 
(1980)  considered that ALT 
enzyme is called liver specif ic 
enzyme in  dog,  ca t  and pr imate 
on ly as  i t  i s  present  in  large 
am ounts  in liver tissue and elevates 
with the liver diseases. 
In the present study,  increased 
activity of the ALT and AST in the 
serum was highly significantly different 
between G1, G2 and G3 in 1st w, 2nd w, 
3rd w and 4th weeks, but the same 
groups showed non significant 
difference in the 8th week. This result 
nearly similar to that of Mahmoud 
(2003) whom evaluated the 
degree of liver damage after its 
surgical interference depending on 
AST and ALT enzymes, the two 
enzyme activities showed marked 
elevation just post operation.  

The results are in agreement with 
findings of Mochinga (1981)  that 
showed great and ea r l y  i n c re ase  
in  bo th  en zym e  ac t i v i t y  va l ues .  
Our  r esu l t s  disagreed with the 
result reported by El-Amrousi et 
al. (1971) who found that the 
activity of both enzymes regained 
their normal values within 15 days 
in dogs after 30% partial heap-
tectomy. On the same time, Cohen et 
al. (1984) found that elevation of ALT 
and AST activities returned to their 
normal values 15 days after 40% and 
70% partial hepatectomy in dogs. 

Alkaline phosphatase.  

Elevation of Alk. Ph. activity in 
the serum considered the best 
indication for the hepatic dys-
function. These results coincide with 
those of Coles (1980). Saint and 
Saint (1978)  who mentioned that 
the elevated serum activity of Alk. 
Ph. was indicated in certain 
hepatic dysfunct ions special ly in 
case of  part ial  hepatectomy, 
single ligation of hepatic duct and/or 
obstructive jaundice. 

In th is invest igat ion a  highly 
s ignif icant increase in serum 
Alk. Ph. activity was observed in group 
(II & III) than in group (I),  th is  result  
agree wi th that of  Mahmoud 
(2003) whom mentioned that   
cholecystilobectomy must give rise in 
the Alk. Ph activity than partial 
hepa t ic tom y due to  acute  
ex t rahepa t ic  b i l i a r y  obs t ruc -
t ion  assoc ia ted  w i th  e leva t ion  
in  t he  ac t i v i t y o f  serum  A lk .  

Ph.  W hi le  Rutgers, Stradley and 
Johnson (1988) added that, this 
elevation may be due to alteration in 
the metabolism of bile acids and 
solubilization of the membrane of 
hepatocytes. 

Glucose: 

The glucose level in the serum was 
decreased with highly significant 
difference between G1, G2 and G3 in 
1st w, and 6th weeks. In 2nd w, 3rd w and 
4th weeks there were highly significant 
difference between (G1 & G2) and (G1 
& G3) and non significant different 
between G2 & G3. At the 8th week there 
was non significant different between 
the three groups. Similar results of 
partial hepatectomy were obtain-
ed by Nasser et al. (1993) and 
Mahmoud (2003).  

Histopathological and Histoch-michal 
finding 

After partial hepatectomy, the remaining 
liver increased in bulk. This adaptation 
of the liver tissue was not true 
regeneration, in which the replacement 
did not occur at the stump from which 
the lobe was removed but occurred by 
hypertrophy of the remaining lobes. 
This result agrees with Lopukhin (1976) 
who mentioned that, the process which 
is termed liver regeneration means 
accurately liver restoration or liver 
restitution.  

The histopathological results 
revealed that dogs, particularly 
those sacrificed after the operation by 
8 weeks showed some complications 
as adhesions of the liver to the 

adjacent organs and the liver 
become pale color in group (III), 
these result agree with Abdel  
Hafeez (1992)  in  dog and Aida 
(1996) in rabbit whom added that 
there were also abscess formation 
at the site of resection. Similar 
findings reported by many authors 
as Mcintyre et al. (1991) who 
reported necrosis, fistula and sepsis 
as complications of partial hepat-
ectomy due to inadequate treat-
ment. Aberti et. al., (1979) added that 
after partial hepatectomy in the rat, the 
remnant tissue become pale due to 
fatty change. 

All the changes which were detected 
in the liver indicate signs of 
regeneration like, hyper-trophy of 
the hepatocyte and the nuclei take 
different shape that indicate these 
nuclei at different stages of nuclear 
division and the mitotic index which 
increased from group I to groups II and 
III, this result agree with Valdoni et al., 
(1957), Vajrabukka et al., (1975) and 
Alberti et. al., (1979) in man and dogs 
Taub (1996) confirmed that, following 
80 to 90% liver resection of human, 
there was rapid increase in size of the 
liver cells (hypertrophy). 

Also there were increase in the number 
of binucleated cells this result agreed 
with Mahmoud (2003) who confirmed 
that after partial hepatictomy of the left 
lateral lobe and the whole left lobe in 
dogs there were increase in the number 
of binucleated cells. But Aida (1996) 
said that after 50% hepatic resection in 
rabbit there were increase in the 
mitotic activity of the hepatocytes as 
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the nuclei were large, vesicular and 
some cells showed double nuclei.   

The vaccuolation that appeared within 
the hepatic cells could be due to the 
hypoxia that resulted from the 
regeneration of the hepatic cells that 
required more oxygen and nutrition 
more than the available amount so mild 
degeneration in the hepatic cells 
appeared in the form of vacuolar 
degeneration.  

The hepatic sinusoids showed enlar-
gement, congestion and other newly 
formed blood sinusoids, which were 
common with the early stages of the 
hypertrophy in the hepatocyte. Also 
these extension in the circulation for 
the production of enough blood 
supply to the newly formed area 
resulted from the regeneration, this 
result agreed with Aida (1996) after 
50% and 70% hepatic resection in 
rabbit and Mahmoud (2003) after 
partial hepatictomy of the left medial 
lobe in dogs.  

In this study there were hyper-trophy 
and hyperplasia of the Kupffer's 
cells, this result agreed with Alberti 
et. al., (1979) in, man, rodents, dogs 
and pigs and Aida (1996) after 25%, 
50% and 70% hepatic resection in 
rabbit.   

In the present investigation there 
was newly formed portal area, 
hyperplasia in the epithelial lining of 
the bile ducts this result agreed with  
Aida (1996) after 70% hepatic resection 
in rabbit.  The acid phosphatase is a 
lysosomal enzyme concerning with 

the digestion of foreign substances 
and with anta-gonism of any bacteria, 
hence, it has an autolytic activity 
(Eidaroos, 1988) and (Seham 2004). 
Frank and Cistern (1986) suggested 
tha t ,  ac id  phosphatase enzym e 
is  impor tant  for  au tox idat ion  of 
the unsaturated cell l ipids derived 
from droplets or membranes of 
cell organelles that undergo lyso-
somal digestion. So this function of 
the ac id  phosphatase explain why 
the liver showed weak reaction to acid 
phosphatase in group (I) and the 
reaction became increased in its density 
in group (II) then in group (III), for 
digestion the remnant of the hepatic 
tissue after resection. 

Martin (1976) mentioned that, the 
alkaline phosphatase is necessary for 
hydrolysis of glucose esters to release 
free glucose in the circulating blood, 
Deane (1947) emphasized that, alkaline 
phosphatase represents intermediaries 
in the metabolism of carbohydrates, 
lipid and proteins. Vacca (1985) found 
that, the alkaline phosphatase 
function is to breakdown phosphate 
esters by hydrolysis therefore it is 
involved in the process of energy 
release. The alkaline phosphatase 
concentrated in the liver tissue espe-
cially in the sinusoidal and bile canalicular 
surface of the liver this result agreed with 
Jacques (2007). So in this study the 
intensity of the reaction to the alkaline 
phosphatase increased in group (II) and 
reach the maximum in group (III), to 
hydrolysis the glucose esters and 
release free glucose in the circulating 
blood, this result confirmed with the 
reaction of the hepatocytes to PAS and 

Best's carmine which give intense 
reaction in group (I), then moderate 
reaction in group (II) and faint in group 
(III), which indicate that, the level of the 
glycogen decreased in the liver to 
produce energy for regeneration and 
release free glucose in the circulating 
blood leading to hyper-glycemia. 

Concerning the SDH as a mito-chondrial 
enzyme, its increase in activity denotes 
the v iew to a h igh metabol ic  
act ivi ty of  the cel ls (Hoyda, 
2004). In this study the intensity of the 
reaction to the SDH increased in group 
(II) and reached the maximum in group 
(III), indicating increase in the hepatocyte 
activity.  

The ATPase is a specific alkaline 
phosphatase enzyme and plays a role in 
the oxidative phosphorylation (Miraglia, 
Siqucira, Gorini and Priatos, 1975) and 
one of its important properties is hydrolytic 
ability of ATP (Pearse, 1977). In the 
present study, there were increase in the 
intensity of the reaction to the ATPase in 
group (II) and reach the maximum in group 
(III), this represent a response from the 
hepatic tissue to accommodate the 
energy required for  regene-
rat ion.  

From the aforementioned results we 
concluded that, the liver regeneration 
occurred in the remaining healthy liver 
within 8 weeks post hepatic tomy 
by hypertrophy of the hepatocyte 
with newly formed portal area and 
blood capillary. 
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the nuclei were large, vesicular and 
some cells showed double nuclei.   

The vaccuolation that appeared within 
the hepatic cells could be due to the 
hypoxia that resulted from the 
regeneration of the hepatic cells that 
required more oxygen and nutrition 
more than the available amount so mild 
degeneration in the hepatic cells 
appeared in the form of vacuolar 
degeneration.  

The hepatic sinusoids showed enlar-
gement, congestion and other newly 
formed blood sinusoids, which were 
common with the early stages of the 
hypertrophy in the hepatocyte. Also 
these extension in the circulation for 
the production of enough blood 
supply to the newly formed area 
resulted from the regeneration, this 
result agreed with Aida (1996) after 
50% and 70% hepatic resection in 
rabbit and Mahmoud (2003) after 
partial hepatictomy of the left medial 
lobe in dogs.  

In this study there were hyper-trophy 
and hyperplasia of the Kupffer's 
cells, this result agreed with Alberti 
et. al., (1979) in, man, rodents, dogs 
and pigs and Aida (1996) after 25%, 
50% and 70% hepatic resection in 
rabbit.   

In the present investigation there 
was newly formed portal area, 
hyperplasia in the epithelial lining of 
the bile ducts this result agreed with  
Aida (1996) after 70% hepatic resection 
in rabbit.  The acid phosphatase is a 
lysosomal enzyme concerning with 

the digestion of foreign substances 
and with anta-gonism of any bacteria, 
hence, it has an autolytic activity 
(Eidaroos, 1988) and (Seham 2004). 
Frank and Cistern (1986) suggested 
tha t ,  ac id  phosphatase enzym e 
is  impor tant  for  au tox idat ion  of 
the unsaturated cell l ipids derived 
from droplets or membranes of 
cell organelles that undergo lyso-
somal digestion. So this function of 
the ac id  phosphatase explain why 
the liver showed weak reaction to acid 
phosphatase in group (I) and the 
reaction became increased in its density 
in group (II) then in group (III), for 
digestion the remnant of the hepatic 
tissue after resection. 

Martin (1976) mentioned that, the 
alkaline phosphatase is necessary for 
hydrolysis of glucose esters to release 
free glucose in the circulating blood, 
Deane (1947) emphasized that, alkaline 
phosphatase represents intermediaries 
in the metabolism of carbohydrates, 
lipid and proteins. Vacca (1985) found 
that, the alkaline phosphatase 
function is to breakdown phosphate 
esters by hydrolysis therefore it is 
involved in the process of energy 
release. The alkaline phosphatase 
concentrated in the liver tissue espe-
cially in the sinusoidal and bile canalicular 
surface of the liver this result agreed with 
Jacques (2007). So in this study the 
intensity of the reaction to the alkaline 
phosphatase increased in group (II) and 
reach the maximum in group (III), to 
hydrolysis the glucose esters and 
release free glucose in the circulating 
blood, this result confirmed with the 
reaction of the hepatocytes to PAS and 

Best's carmine which give intense 
reaction in group (I), then moderate 
reaction in group (II) and faint in group 
(III), which indicate that, the level of the 
glycogen decreased in the liver to 
produce energy for regeneration and 
release free glucose in the circulating 
blood leading to hyper-glycemia. 

Concerning the SDH as a mito-chondrial 
enzyme, its increase in activity denotes 
the v iew to a h igh metabol ic  
act ivi ty of  the cel ls (Hoyda, 
2004). In this study the intensity of the 
reaction to the SDH increased in group 
(II) and reached the maximum in group 
(III), indicating increase in the hepatocyte 
activity.  

The ATPase is a specific alkaline 
phosphatase enzyme and plays a role in 
the oxidative phosphorylation (Miraglia, 
Siqucira, Gorini and Priatos, 1975) and 
one of its important properties is hydrolytic 
ability of ATP (Pearse, 1977). In the 
present study, there were increase in the 
intensity of the reaction to the ATPase in 
group (II) and reach the maximum in group 
(III), this represent a response from the 
hepatic tissue to accommodate the 
energy required for  regene-
rat ion.  

From the aforementioned results we 
concluded that, the liver regeneration 
occurred in the remaining healthy liver 
within 8 weeks post hepatic tomy 
by hypertrophy of the hepatocyte 
with newly formed portal area and 
blood capillary. 
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Fig (1): Group (I), a photomicrograph of dog liver showing the average normal size of 
the hepatocyte. Stain: H&E. 

Fig (2): Group (I), a photomicrograph of dog liver showing normal structure of: A- 
hepatocytes (head arrow), blood sinusoid (curved arrow) and the central vein (straight 
arrow). B- normal bile duct (head arrow),  hepatic artery (straight arrow) and portal vein 
(curved arrow). Stain: H&E. 

Fig (3): Group (II), a photomicrograph of dog liver showing in (A) and (B) binucleated 
cells and hypertrophy of the hepatocyte (straight arrow) and enlarged blood sinusoids 
contain hypertrophied kupffer's cells (curved arrow). Stain: H&E. 

Fig (4): Group (II), a photomicrograph of dog liver showing hypertrophy and 
vaccuolation of the hepatocytes (straight arrow) and congested blood sinusoids (curved 
arrow).   Stain: H&E. 
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Fig (1): Group (I), a photomicrograph of dog liver showing the average normal size of 
the hepatocyte. Stain: H&E. 

Fig (2): Group (I), a photomicrograph of dog liver showing normal structure of: A- 
hepatocytes (head arrow), blood sinusoid (curved arrow) and the central vein (straight 
arrow). B- normal bile duct (head arrow),  hepatic artery (straight arrow) and portal vein 
(curved arrow). Stain: H&E. 

Fig (3): Group (II), a photomicrograph of dog liver showing in (A) and (B) binucleated 
cells and hypertrophy of the hepatocyte (straight arrow) and enlarged blood sinusoids 
contain hypertrophied kupffer's cells (curved arrow). Stain: H&E. 

Fig (4): Group (II), a photomicrograph of dog liver showing hypertrophy and 
vaccuolation of the hepatocytes (straight arrow) and congested blood sinusoids (curved 
arrow).   Stain: H&E. 
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Fig (5): Group (II), a photomicrograph of dog liver showing the average size of the 
hypertrophied hepatocytes. Stain : H&E. 

Fig (6): Group (II), a photomicrograph of dog liver showing vaccuolation of the 
hepatocytes (straight arrow).  Stain : H&E. 

Fig (7): Group (II), a photomicrograph of dog liver showing A- nuclei at different stages 
of nuclear division (straight arrow). B- Newly formed bile duct (curved arrow). Stain: 
H&E. 

Fig (8): A photomicrograph of dog liver showing the mitotic activity of the hepatocytes 
(straight arrow) in A- Group (II) B- Group (III). Stain: Heidenhain's iron haematoxylin. 
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Fig (9): Group (II), a photomicrograph of dog liver showing hyalinization in the wall of 
the central vein which contain  hemolyzed RBCs (straight arrow), edema (head 
arrow) and thrombosis (curved arrow).  Stain: H&E. 

Fig (10): Group (II), a photomicrograph of dog liver showing A- proliferation of the 
fibroblasts and angioblasts, B- portal area contain congested hepatic artery (head arrow), 
edema (curved arrow) and newly formed bile duct (thick arrow). Stain : H&E. 

Fig (11): Group (II), a photomicrograph of dog liver showing thickening in the wall of 
the bile duct (curved arrow), edema (straight black arrow), newly formed blood 
capillaries (straight blue arrow) and proliferation of the fibroblasts and angioblasts (head 
arrow) in the portal area. Stain: H&E. 

Fig (12): Group (III), a photomicrograph of dog liver showing the size of the 
hypertrophied hepatocytes. Stain: H&E. 
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Fig (5): Group (II), a photomicrograph of dog liver showing the average size of the 
hypertrophied hepatocytes. Stain : H&E. 

Fig (6): Group (II), a photomicrograph of dog liver showing vaccuolation of the 
hepatocytes (straight arrow).  Stain : H&E. 

Fig (7): Group (II), a photomicrograph of dog liver showing A- nuclei at different stages 
of nuclear division (straight arrow). B- Newly formed bile duct (curved arrow). Stain: 
H&E. 

Fig (8): A photomicrograph of dog liver showing the mitotic activity of the hepatocytes 
(straight arrow) in A- Group (II) B- Group (III). Stain: Heidenhain's iron haematoxylin. 
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Fig (9): Group (II), a photomicrograph of dog liver showing hyalinization in the wall of 
the central vein which contain  hemolyzed RBCs (straight arrow), edema (head 
arrow) and thrombosis (curved arrow).  Stain: H&E. 

Fig (10): Group (II), a photomicrograph of dog liver showing A- proliferation of the 
fibroblasts and angioblasts, B- portal area contain congested hepatic artery (head arrow), 
edema (curved arrow) and newly formed bile duct (thick arrow). Stain : H&E. 

Fig (11): Group (II), a photomicrograph of dog liver showing thickening in the wall of 
the bile duct (curved arrow), edema (straight black arrow), newly formed blood 
capillaries (straight blue arrow) and proliferation of the fibroblasts and angioblasts (head 
arrow) in the portal area. Stain: H&E. 

Fig (12): Group (III), a photomicrograph of dog liver showing the size of the 
hypertrophied hepatocytes. Stain: H&E. 
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Fig (13): Group (III), in A&B- a photomicrograph of dog liver showing binucleated cells 
and hypertrophy of the hepatocytes (straight arrow), hypertrophy and hyperplasia of the 
kupffer's cells (head arrow). Stain: H&E. 

Fig (14): Group (III), a photomicrograph of dog liver showing hypertrophy in the 
epithelial lining of the bile duct (straight arrow). Stain : H&E. 

Fig (15): Group (I), a photomicrograph of dog liver showing intensive positive reaction to 
A- (PAS) B- best's carmine. Stain: (PAS) stain and  Best's carmine method. 

Fig (16): A photomicrograph of dog liver showing A- moderate reaction to PAS in group 
(II) B- faint reaction to PAS in group (III). Stain: (PAS) stain.  
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Fig (17): A photomicrograph of dog liver showing A- moderate reaction to Best's carmine 
stain in group (II) B- faint reaction in group (III). Stain: Best's carmine method.  

Fig (18): Group (I), a photomicrograph of dog liver showing the mitotic activity of the 
hepatocytes (straight arrow). Stain: Heidenhain's iron haematoxylin stain. 

Fig (19): Group (I), a photomicrograph of dog liver showing moderate reaction to A- acid 
phosphatase B- alkaline phosphatase in the hepatocytes. Stain: Gomori's lead method 
and calcium cobalt method. 

Fig (20): Group (I), a photomicrograph of dog liver showing moderate reaction to A- 
ATPase B- SDH in the hepatocytes. Stain: Modified method and Nitro-blue tetrazolium 
(NBT) method.  
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Fig (17): A photomicrograph of dog liver showing A- moderate reaction to Best's carmine 
stain in group (II) B- faint reaction in group (III). Stain: Best's carmine method.  

Fig (18): Group (I), a photomicrograph of dog liver showing the mitotic activity of the 
hepatocytes (straight arrow). Stain: Heidenhain's iron haematoxylin stain. 

Fig (19): Group (I), a photomicrograph of dog liver showing moderate reaction to A- acid 
phosphatase B- alkaline phosphatase in the hepatocytes. Stain: Gomori's lead method 
and calcium cobalt method. 

Fig (20): Group (I), a photomicrograph of dog liver showing moderate reaction to A- 
ATPase B- SDH in the hepatocytes. Stain: Modified method and Nitro-blue tetrazolium 
(NBT) method.  
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Fig (21): A photomicrograph of dog liver showing intensive positive reaction to acid 
phosphatase in A- group (II) and B- group (III). Stain: Gomori's lead method. 

Fig (22): A photomicrograph of dog liver showing intensive positive reaction to alkaline 
phosphatase in A- group (II) and B- group (III). Stain: Calcium cobalt method.     

Fig (23): A photomicrograph of dog liver showing intensive positive reaction to ATPase 
in A- group (II) and B- group (III). Stain: Modified method. 

Fig (24): A photomicrograph of dog liver showing intensive positive reaction to in A- 
group (II) and B- group (III). Stain: Nitro-blue tetrazolium (NBT) method.  
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Abstract 

Information on the digestive system of 
the reptiles is based on relatively few 
studies on some of the now present 
7500 reptilian species.  Yet, the gap 
between our understanding of the major 
similarities and / or differences between 
the mammalian and reptilian digestive 
system does not seem satisfiable.  The 
aim of the current study was to investi-
gate the morphological structure of one 
of the most common reptilian species in 
Egypt, Varanus niloticus   or Nile moni-
tor.  Specimens for histological exami-
nation were collected from the esopha-
geus, stomach and small intestine of 
the Nile monitor and pro-cessed for pa-
raffin embedding.  Sections were 
stained with haemat-oxylin and eosin 
for general morpho-logy.  Periodic Acid 
Schiff's (PAS) and Alcian Blue (AB) 
staining methods were applied to detect 
the different types of the mucous con-
tents of the gastro-intestinal tract.  
Some paraffin sections were stained 
with Grimelius silver impregnation tech-
nique for localization of the enteroendo-
crine cells. 

The folded esophageal mucosa had 
ciliated columnar epithelium with muc-
ous secreting goblet cells, which 
stained positive with PAS and AB. 

The esophageal mucosa was folded 
and the lining epithelium was ciliated 
columnar epithelium with mucous se-
creting goblet cells, which stained posi-
tive with PAS and AB. 

The stomach was divided into fundic 
and pyloric regions.  The mucosa was 
thrown into gastric pits, into which the 
gastric glands opened.  The surface 
epithelium was mucous secreting co-
lumnar cells and stained positive with 
PAS but negative with AB.   The fundic 
gland was made by oxynticopeptic cells 
and few mucous cells, while the entire 
pyloric gland was made by mucous 
cells stained positive for both PAS and 
AB.  The small intestine showed many 
villi but occasional poorly developed 
intestinal crypts were.  The intestinal 
mucosa was lined with absorptive co-
lumnar epithelium with goblet cells, 
which stained positive with PAS and 
AB.  Enteroendocrine cells were of dif-
ferent shapes; rounded, spindle, oval or 


