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 Objective: The present study aims to investigate the possible adverse effects of the subcutaneous injection 
of nitroxynil and oral administration of albendazole in rabbits. 
Design: Randomized controlled experimental study. 
Animals: 18 New Zealand rabbits of 1.50 ± 0.5 kg body weight, were allocated randomly into three groups 
(n=6).  
Procedures: Group A served as control, the group B was treated with albendazole (20 mg /kg B. wt.) orally 
and the group C was treated with nitroxynil (10mg /kg B. wt.) subcutaneously. Blood samples were 
collected at 1st, 7th and 14th days post drugs administration for hematological and biochemical 
determination. In addition, histopathological examination of liver, kidney and intestine specimens were 
performed. 
Results: The obtained results evoked a significant decrease in RBCs, PCV, Hb, WBCs, lymphocytes , neutrophils, 
GSH and catalase values in group B and C compared with that group A.  On the other hand, group B and C 
elevated serum ALT, AST, urea, creatinine, and MDA significantly (P ≤0.05) compared with group A.                                                                               
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1. INTRODUCTION 

Rabbits play an important role in economy development 
as their production is still a new enterprise and is mainly a 
small-holder system that has advantages over the other 
livestock system because of the small rabbit’s body size, high 
rate of reproduction, adaptability to inexpensive housing and 
useful by-products [1] 

Infection of livestock with parasites has a great burden on 
animal’s health that leads to great losses in the productivity of 
these animals and economic losses to the farmers [2]. 
Helminth infections have the impact of decreased productivity 
in livestock animals [3]. 

The control of helminthiasis depends almost on the use of 
anthelmintic drug due to the ease of administration and low 
cost of therapy compared to other methods of control for 
improving livestock productivity [2]. 

Nitroxynil is a nitrate derivative compound that has a 
flukicide effect of a low spectrum activity against fascioliasis 
and roundworms[4]. Nitroxyinil has a great efficacy against 
adult liver flukes (Fasciola hepatica), a few gastrointestinal 
roundworms as Bunostomum, Haemonchus, 
Oesophagostomum, and Parafilaria bovicola and against 
myiases [5]. 

Albendazole is an anthelmintic drug used for the 
treatment of many parasitic worms in human and animals of a 
broad-spectrum activity against adult stages, eggs and larvae. 
It is effective against gastrointestinal nematodes [6]. This 
study evaluated the oxidative stress effects, some 
hematological and biochemical alterations accompanied the 
therapeutic doses of nitroxynil and albendazole in rabbits. 

2. MATERIALS AND METHODS 

2.1. Drugs 

Albendazole :( Albendazole 2.5%) ® suspended solution 
was supplied by ArabcoMedCo., Egypt. at dose of 20 mg/kg 
orally[7]. Nitroxynil (Fasciolid 25%) ® injectable and sterile 
solution was supplied by CIDCo., Egypt. at dose of 10 mg/kg 
subcutaneously [8]. 

2.2. Experimental design 

 This study was performed on 18 New Zealand rabbits of 
1.5± 0.5 kg B. wt. The animals were housed under standard 
laboratory conditions in polypropylene cages, provided with 
food and water ad libitum. This investigation was performed 
at Mansoura Experimental Research Center (MERC), Mansoura 
University and approved by scientific research Ethical 
Committee, Faculty of Veterinary Medicine, Mansoura 
University Rabbits were Group A: (control) was treated with 
saline (1ml/rabbit) intraperitoneally. Group B: was treated 
with albendazole at dose of 20 mg/kg B. wt. orally once daily 
for 10 days. Group C: was treated with nitroxynil as a single 
subcutaneous dose of 10 mg/kg B. wt. 

2.3. Collection of samples 

Blood samples were collected at 1st, 7th and 14th days after 
drug administration. The blood was collected from ear vein on 
EDTA for hematological studies. Another sample of blood were 
collected and allowed to clot for serum separation for 
biochemical studies. 
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2.4. Methods 

 Red blood cell counts (RBCs), white blood cells count 
(WBCs), differential leukocytic count, Hb concentration and 
PCV% were determined [9]. 
 Liver function test as ALT and AST[10], kidney function 
test as serum urea [11]and creatinine [12]. 
 Serum oxidative stress and antioxidant enzymes as 
reduced glutathione[13], malondialdehyde [14]and 
catalase[15] 
 Liver, kidney and intestinal tissues were collected after 
rabbits slaughtering and were fixed in 10% neutral buffered 
formalin for histopathological examination[16].  
 Data were analyzed using the statistical package for social 
science (SPSS), 15.0 software, 2008)[17]. 

3. RESULTS 

3.1. Effects on blood picture 

The current study indicated that there was a significant 
decrease in RBCs values in the the group treated with 
albendazole in compareson with that of the control one. On the 
other hand, the group treated with nitroxynil showed a 
significant decrease in RBCs counts after one day and one week 
of treatment compared to that of the control group. Albendazole 
decreased RBCs significantly compared to nitroxynil treated one.                                                                                                         

PCV% showed a significant decrease in the groups treated 
with albendazole and nitroxynil in comparison to that of 
control group after one day and one week of treatment.    

Table 1. Effects of nitroxynil (10 mg/kg,s.c) and albendazole (20 mg/kg, po) on the RBCs , PCV%  and Hb of  rabbits. (Mean ± SE) N=5 
 

 

There was a significant decrease in Hb values in 
albendazole treated group after one day and one week of 
therapy compared to the control one. Also, group treated with 
nitroxynil     decreased Hb after two weeks of dosing when 
compared to control group.                                                                                                                                             

The findings represented the effects of albendazole and 
nitroxynil on total leucocytic count in rabbits showed that both 
group treated with albendazole and nitroxynil showed a 
significant decrease in the total erythrocytic count, lymphocytes 
and neurophils in comparison with that of the control group. 
Also, the group treated with nitroxynil revealed a significant 
decrease  in WBCs counts after two weeks of treatment in 
comparison with that of albendazole treated one.                   

The results showed a significant decrease in lymphocytes 
after one week of albendazole adminstration compared to 
nitroxynil treated group. In the same manner, nitroxynil and 
albendazole evoked a sgnificant decrease in neutrophils after 
one and two weeks of treatment. On the other hand, there 
werenot any significant diffrences between groups in esinophilic, 
monocytic and basophilic counts. 

3.2. Biochemical determinations 

ALT results revealed a significant increase in the groups 
treated with albendazole and nitroxynil compared with control 
group. Also, ALT values were increased significantly in  

 

nitroxynil treated group after one day and one week of dosing 
comparasion to albendazole treated   one. 

Additionally, AST results showed a significant increase 
after nitroxynil and albendazole treatment comparing to the 
control group, However, albendazole treated group indicated 
a significant increase in AST values after one day of therapy 
compared to that of nitroxynil treated group, while nitroxynil 
evoked a significant decrease after one week and two weeks 
of dosing compared to albendazole treated group.                                                                                

In the existing study Serum creatinine recorded a 
significant increase after one week and two weeks of 
albendazole treatment. While nitroxynil elevated serum 
creatinine after two weeks of dosing compared to control 
group. Similarly, albendazole treated group represented a 
significant          increase in serum creatinine compared to that 
was treated with nitroxynil. 

Additionally, serum urea was increased significantly in the 
two treated groups with the therapeutic doses of nitroxynil 
and albendazole after one day, one week and two weeks of 
dosing. In the same manner, albendazole treated group 
represented a significant increase in serum urea compared to 
that was treated with nitroxynil.                                                                 

Albendazole and nitroxynil treated groups evoked a 
significant decrease in GSH after one day, one week and two 
weeks of treatment compared to control group. While the 

 
 

Group 

 sRBC 
/L)12(10 

PCV 
(%) 

Hb 
(g/L) 

day st1 day th7 yda ht14   day st1 day th7 dayth 14   day st1 day th7 dayth 14   

G1 (A) 
 

a 5.84±.02 a 5.8±.40   a 5.79±.03    a 35.30±.03    a 35.34±.03    a 34.7±.40    a 12.1±.19 a 11.57±.3 a 11.87±.13 

G2 (B) c 5.16±.06   c4.12±.02    b 5.44±.03    b 32.72±.02    c28.1±0.59    a .76±33.99    10.68  b ±.44 9.42  b ±.22 10.53  a ±.27 

G3 (C) b 5.68±.15   b 4.95±.03 a 5.83±.04  c 36.22±.02
    

b30.1±.61    b 30.18±.29 12.06  a ±.04 11.05  a ±.25 b 1510.59±. 

Means within the same raw carrying different superscripts are significant at (p<0.05). 
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nitroxynil treated group elicited a significant decrease after one week of therapy compared to albendazole treated group.  

Table 2. Effects of nitroxynil (10 mg/kg, S.C), and albendazole (20 mg/kg, PO) on the total and the differential leucocytic count of 
rabbits. (Mean ± 32SE) N=5 

 

Table 3. Table 3.  Effects of nitroxynil (10 mg/kg, S.C), and albendazole (20 mg/kg, PO) on the activity of liver enzymes (serum ALT 
and AST) of rabbits. (Mean ± SE) N=5  

 

Group 

ALT  (U/L) AST (U/L) 

day st1 day th7 dayth 14   day st1 day ht7 dayth 14   

G1(A) c 22.56 ±.62  c21.57 ±.74 b 22.68 ±.46 b ±.19 14.37 c ±.32 13.87 c ±.03 .9713 

G1(B)  b ±.64 24 b26.37±.55 a ±.75 32.13 b ±.19 14.29 a ±.1 19.05 a 20.74±.46 

G1(C) a ±.59 29.45 a 30.54±.64 a ±.49 33.37 a ±.41 16.07 b 4±.1 15.65 b 217±.3 

Means within the same raw carrying different superscripts are significant at (p<0.05). 

 

The present work mirrored a significant decrease in 
catalase after one day, one week and two weeks in the group 
was treated with albendazole and nitroxynil in comparison to 

the control group. Also, there was a significant decrease in 
catalase in the group treated with nitroxynil after one week 
and two weeks compared to albendazole treated group.       

 

 

 

 

Group G 1 
Control 

G 2 
Albendazole 

G 3 
Nitroxynil 

Total leukocytic   count 
µl)3/(10 

day st1 a ±.15  12.27 b±.21 9.66 b ±.23 11.26 

day th7 a 12.13 ±.19 b 72±. 8.61 b ±.22 8.57 

day th 14    a ±.18 12.33 b ±.28 11.47 c ±.27 6.99 

Lymphocytes 
µl)3/(10 

day st1 a ±.22 4.44 b ±.21 3.71 a b±0.15 4.20 

day th7 a ±.2 4.38 c2.57 ±.12 b3.47 ±.08 

day th 14    a ±.24  4.3 b ±.17 1.81 b 2.19±.0 

Neutrophils 
µl)3/(10 

yda st1 a ±0.22  4.43 a ±.06  4.50 a ±.05 4.59 

day th7 a ±.18 4.14 b 3.32±.06 b ±.03 3.97 

day th 14    a ±.15 4.70 b 3.67±.04 b 3.44±.06 

Monocytes 
µl)3/(10 

day st1 a .73 ±.03 a .76 ±.01 a .74 ±.01 

day th7 a .72 ±.02 a ±.01 0.69 a .76±.04 

day th 14    a±.02 .71 a 0.71±.07 a 0.69±.0 

Eosinophils 
µl)3/(10 

day st1 a ±.01  .34 a ±.04 .27 a ±.03 .26 

day th7 a .03±  .30 a ±.02  .37 a ±.05 .37 

day th 41    a ±.01  .34 a .33±.06 a±.02  .30 

Basophils 
µl)3/(10 

day st1 a ±.01 .01 a±0 .0 a 0±0 

week st1 a ±.01 .02 a ±.01 .02 a±.02 .04 

nd2 ekwe a ±.01 .03 a .04±.02 a ±.02  .05 

Means within the same raw carrying different superscripts are significant at (p<0.05). 
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     Table 4. Effects of nitroxynil (10 mg/kg,S.C) and albendazole (20 mg/kg, PO) on the activity of serum creatinine and  urea of 

rabbits. (Mean ± SE) N=5 

 

Group 

Serum creatinine (mg/dl) Serum urea (mg/dl) 

day st1 day th7 dayth 14   day st1 day th7 dayth 14   

G1(A) a ±.0 .78 b ±.01 .77 c ±.01 76. c ±.58 33.37 c ±.12 2.773 c±.47 31.78 

G1(B) a ±.02 .77 a ±.01 .81 a ±.01 .81 a 40.46±.55 a ±.59 47.55 a ±.89 41.89 

G1(C) a ±.01 .77 b .78±.01 b ±.01 .79 b05237.31±. b 37.97±.19 b ±.13 34.20 

0.05).(pipts are significant at Means within the same raw carrying different superscr 

 

Table 5. Effects of of nitroxynil (10 mg/kg, S.C) and albendazole (20 mg/kg, PO) on catalase, reduced glutathione and 
malondialehyde of rabbits. (Mean ± SE) N=5 

                                        

MDA results revealed a significant increase in group 
treated with albendazole after one day, one week and two 
weeks of treatment compared to the control group. On the 
other hand, nitroxynil elevated the MDA after one week and 
two weeks of dosing compared to the control one. Nitroxynil 
caused a significant increase in serum MDA after two weeks of 
treatment compared to albendazole, while albendazole 
evoked a significant increase in MDA after one week of 
treatment compared to nitroxynil.                                                                                       

The liver of the group A showed normal histological 
picture. There was normal arrangement and normal structure 
of kidney glomeruli and tubules of control group. Duodenum 
showed normal arrangement and structure of intestinal villi 
and crypts, (Figure 1).                                                      

 On the other hand, liver of the group B treated with 
albendazole (20 mg/kg, S.C), showed congested hepatic pelvis 
(arrows), with congested portal veins (thin arrows) with 
periductal mononuclear cells infiltration (thick arrows) and 
mild degenerated hepatocytes (arrows). The kidney of the 
group B treated with albendazole (20 mg/kg, S.C), showed 
congested glomerulus (thick arrows), tubular dilatation with  

 

 

 

 

 

hyaline casts (arrows) and duodenum of the group B 
treated with albendazole (20 mg/kg, S.C), showed congested 
belvis (arrows) in lamina propria with oedema (star), as 
showed in Fig (2).                                                                          

 Wherever, the liver of the group C treated with nitroxynil 
showed severe periductal hemorrhage (arrows) with hydropic 
degeneration of hepatocytes (star). Kidney of the group C 
showed necrotic glomeruli signs of acute inflammation (thick 
arrows) with tubular dilatation and tubular cast (thin arrow) 
and duodenum of the group C showed increased lymphocytic 
population in lamina propria villi (arrow) with edema in 
submucosa (star), as illustrated in Fig (3).                                                                                                                                                   

4. DISCUSSION   

The decrease in total erythrocyte count, PCV, Hb and total 
leukocytic count in rabbits may be due to the increase of 
albendazole absorption because rabbits The recorded results 
agreed with that of Gray, Presson [19]who recorded a 
decrease in RBC, Hb and PCV values that could be due to 
oxidative stress arising from the metabolic interactions of 
albendazole. Also, Opatrny, Snell [20]who found that CBC 
results after albendazole therapy revealed anemia and 
leukopenia, and/or thrombocytopenia. In the same 
manner,Graham, Garner [21], recorded anemia, leukopenia 
and thrombocytopenia noted during albendazole therapy in a 
rabbit that caused immediate cessation of the drug.  

 

 
Group 

GSH  (U/ml) CAT  (mg/dl)  MDA  (nmol/ ml) 

day st1 day th7 dayth 14   day st1 day th7 dayth 14   day st1 day th7 dayth 14   

G1 (A) 
 

a±.01 .75 a .75±.03 a ±.08 .81 a 255.65±2.90 a 85255.66±2. a 254.60±1.84 b ±.02 1.34 c 1.35±.02 c ±.01 1.36 

 
G2 (B) 

 
b ±.01 .45 

 
b ±.03 .40 

 
b ±.02 .15 

 
b 8233.73±8.7 

 
b 84195.49±2. 

 
b.59±12.4126 

 
a ±.53 4.43 

 
a ±.19 5.28 

 
b ±.13 2.75 

 
G3 (C) 

 
b ±.04 .52 

 
c ±.01 .22 

 
b±.01 .22 

 
c 212.40±1.13 

 
c7181.03±2.3 

 
c 115.23±1.16 

 
b ±.02 1.48 

 
b ±.03 3.45 

 
a ±.25 6.36 

0.05).ant at (ps are significMeans within the same raw carrying different superscript 
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E

 Figure 1: A&B: Liver of control group showing normal histological picture. 
C&D: Kidney of control group showing normal arrangement and structure of 
glomeruli and tubules. E: Duodenum showing normal arrangement and 
structure of intestinal villi and crypts.  H&E. A, C, E X100, B, D X200. 

E

 
 Figure 2: A&C: Liver of the group treated with albendazole (20 mg/kg, S.C), 
showing congested hepatic pelvis (arrows), B: Showing congested portal veins 
(thin arrows) with periductal mononuclear cells infiltration (thick arrows).C: 
Mild degenerated hepatocytes (arrows). D: Kidney of the group treated with 
albendazole (20 mg/kg, S.C), showing congested glomerulus (thick arrows), 
and tubular dilatation with hyaline casts (arrows). E: Duodenum of the group 
B treated with albendazole (20 mg/kg, S.C), showing congested pelvis (arrows) 
in lamina propria with edema (star). H&E. A, B, E X100, C, D X200 

In the current study, albendazole caused a transient non 
significant decrease in WBCs count after one week of dosing 
that matches with the results obtained by Morris, Jourdan [23] 
who mentioned that albendazole elicited severe neutropenia 
post treatment. 

The existing results showed that there were significant 
decreases in 
the levels of lymphocytes and neutrophils compared with the 
control, which matches to some extent to Nwani, Odo 
[24]andYarsan, ALTINSAAT [25]. 

F

 
Figure 3: A&B: Liver of the 3rd group showing severe periductal hemorrhage 
(arrows) with hydropic degeneration of hepatocytes (star). C& D: Kidney of 
the group C showing necrotic glomeruli signs of acute inflammation (thick 
arrows) with tubular dilatation and tubular cast (thin arrow). F: D Duodenum 
of the group showing increased lymphocytic population in lamina propria villi 
(arrow) with edema in submucosa (star).  H&E. A, C, E X100, B, D X 200. 

The excising findings of nitroxynil effects on total and 
differential leukocytic counts are agreed with that recorded by 
Khanam, Islam [26] and Islam, Mostafa [27]. Similarly, the 
WBCs results are in acceptance with Gray, Presson [19] and 
Tibbo [28] who indicated that TLC was significantly decreased 
in treated sheep and cattle. 

The obtained results showed that albendazole and 
nitroxynil induced a significant increase in serum liver enzymes 
(ALT and AST) of treated rabbits.  

Elevation in the activities of serum ALT and AST as 
observed by Huang, Lii [29]may be due to leakage from the 
organs into extracellular fluids due to change in endothelial 
permeability and that elevation indicated some forms of 
hepatic diseases in albendazole treated group is suggestive of 
damage to the plasma membrane of liver and cells leading to 
the increase in efflux of these enzymes into the extracellular 
fluid. ALT activity in blood was increased because of cells 
damage or death [30].  
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In addition, Opatrny, Snell [20]stated that AST and ALT 
were increased by albendazole because benzimidazoles are 
metabolized by the liver causing a decrease in liver oxidase 
systems and a greater inhibition of microtubulin dependent 
processes could leading to a great inflammation and toxicosis 
of hepatocytes. Furthermore, Dimitrijevic, Jovic [31] noted 
that albendazole and its metabolites accumulated in in the cell 
causing injury because it is very fat soluble drug. Additionally, 
Rivera, McClearen [32] connected the use of benzimidazole as 
albendazole and fenbendazole therapy in rabbits with hepatic 
enzyme elevation. Moreover, albendazole may cause some 
form of stress on liver cells and increased Na+-K+ ATPase thus 
increasing the synthesis of the enzyme molecule to 
compensate this stress [33]. 

This results are matched with Jimoh and Odutuga [30]and 
Opatrny, Snell [20]who studied the effect of albendazole on 
serum AST and ALT that are elevated and recommended to 
monitor liver enzymes during albendazole therapy and 
discontinue treatment if elevations are noted.  

The results of serum ALT and AST are in accordance to the 
results recorded by Elsawy, Elmaddawy [22] who stated that 
the activities of ALT and AST were significantly increased in 
nitroxynil treated rats after the 4th and 8th weeks of dosing. 

 These results are supported by the damage of liver 
obtained in histopathological findings due to liver damage and 
increasing the permeability of the cell membranes that also 
may ruptured so the enzymes diffused into the bloodstream 
and increased their serum levels [34, 35]. 

These results are supported by the findings reported by 
Hutchinson, Dawson [36]who found that injection of nitroxynil 
(10.2mg/kg B. wt. S.C) in cattle, increased AST and ALT above 
the rang8 and 11 week after treatment. 

The obtained results of serum urea and creatinine showed 
that albendazole exerted a significant increase in serum 
creatinine level after one week and two weeks of treatment. 
While nitroxynil elevated serum creatinine after two weeks of 
dosing compared to control group. Additionally, there were a 
significant increase in serum urea after one day, one week and 
two weeks of albendazole and nitroxynil treatment. 

The elevated serum urea and creatinine may be due to 
the increased serum bicarbonate level by albendazole in rats 
affecting pH of blood causing metabolic acidosis and the renal 
damage at reabsorption in the proximal tubules because 
kidney controls bicarbonate concentration [37]. 

Albendazole caused a high serum urea concentration and 
reduced renal blood flow that impair the secretory function of 
the kidney in rats [38]. Malfunction in the glomerular filtration 
results in the retention of substances including urea and 
creatinine, and this may be responsible for their high serum 
levels in all the treatment groups.  Because albendazole 
caused a colloiddal osmotic pressure, which serves to maintain 

a normal blood volume and normal water content in the 
interstitial fluid and tissues so damage of kidney tissue [39]. In 
the same context, Ismail, Jayakody [40], mentioned that 
albendazole showed a minimal transient increase in serum 
creatinine after repeated administration of albendazole that 
confirmed our results of serum creatinine increase. Similarly, 
Whealton, Watson [38] reported that albendazole caused a 
minimal transient increase in serum creatinine and urea.  

The findings regarding serum urea and creatinine are 
agreed with the results recorded by Elsawy, Elmaddawy [22] 
who recorded the levels of serum urea and creatinine which 
were significantly increased in nitroxynil treated rats. Our 
results showed that albendazole and nitroxynil treated groups 
showed a significant decrease in GSH after one day, one week 
and two weeks of treatment compared to control group. GSH, 
a cysteine-containing tripeptide, provides an important and 
ubiquitous cellular defense against oxidative stress, and also 
protects cells against other toxic insults such as xenobiotics 
and the infectious process [41]. 

Guengerich [42] and Dimitrijevic, Jovic [31] indicated that 
the biotransformation of albendazole passed through a series 
of reactions on CYP and FMO (reduction, protonation, addition 
of oxygen, hemolytic splitting of oxygen, etc.) reactive species 
of oxygen (ROS) and nitrogen (RNS) are generated. According 
to Dubin, Goijman [43], generation of ROS/RNS during redox 
cycling of nitroheterocyclic drugs which also include 
albendazole represents a determining factor for the intensity 
of peroxidative processes. The recorded results of GSH are 
agreed withPedrosa, de Bem [44] and Locatelli, Pedrosa [45] 
who recorded that there was an increase in GSH under 
albendazole treatment. 

Locatelli, Pedrosa [45] mentioned that albendazole 
treated animals were unable of maintaining equilibrium 
between production and neutralization of ROS/RNS and 
avoiding adverse effect of these reactive species on the 
cellular homeostasis. Nitroxynil is an uncoupler of the 
oxidative phosphorylation in the cell mitochondria of the 
helminthes causing distribution of adenosine triphosphate 
(ATP) production depending on the oxide-reduction reactions 
for (ATP) production resulting in impairment of the parasites 
motility and other processes so after depletion of all its 
energetic reserves, the parasites die due to starvation [4, 46]. 

The uncouplers of oxidative phosphorylation as nitroxynil 
have a great affinity to binding to mitochondria of rat liver 
because they are lipophilic compounds that interactions may 
induce some configurational changes in the enzymes 
associated with oxidative phosphorylation and change the 
factors essential for this bioenergetic process [47]. The 
decrease in GSH is an indication of a severe oxidative insult to 
the hepatocytes elicited by albendazole[45]. The significant 
decrease in reduced glutathione (GSH) after nitroxynil therapy 
may be due to the effect of nitroxynil on small intestine that 
confirmed by the histopathological examination of duodenum 
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showing several hemorrhages and inflammation because 
glutathione (GSH) is a tripeptide that constitutes one of the 
main intracellular reducing compounds that is synthesize in 
small intestine enterocytes inducing depletion in GSH and 
elicited an oxidant condition provoking oxidative/nitrosative 
stress and inflammation, which lead to apoptosis and 
autophagy of the enterocytes[48]. Similarly, the significant 
decrease in GSH following nitroxynil treatment is matched 
with the decrease of GSH following niclosamide that belongs 
to the same  salicylanilides group that have the same mode of 
action by uncoupling mitochondrial oxidative phosphorylation 
[49]. 

That results are confirmed byÜstündağ and Buyukguzel 
[49] who indicated that niclosamide as one of salicylanilides 
exerted an oxidative stress and detoxification capacity on 
biological characteristics of the Drosophila melanogasterinsect 
so nitroxynil could has the same effect. 

The present work mirrored a significant decrease in 
catalase after one week and two weeks in albendazole treated 
group was treated with albendazole in comparison with the 
control group. Also, there was a significant decrease in 
catalase in the group treated with nitroxynil after one day, one 
week and two weeks, compared to control group. 

The decrease in GSH is an indication of a severe oxidative 
insult to the hepatocytes elicited by albendazole[45]. The 
significant decrease in reduced glutathione (GSH) after 
nitroxynil therapy may be due to the effect of nitroxynil on 
small intestine that confirmed by the histopathological 
examination of duodenum showing several hemorrhages and 
inflammation because glutathione (GSH) is a tripeptide that 
constitutes one of the main intracellular reducing compounds 
that is synthesize in small intestine enterocytes inducing 
depletion in GSH and elicited an oxidant condition provoking 
oxidative/nitrosative stress and inflammation, which lead to 
apoptosis and autophagy of the enterocytes[48]. Similarly, the 
significant decrease in GSH following nitroxynil treatment is 
matched with the decrease of GSH following niclosamide that 
belongs to the same  salicylanilides group that have the same 
mode of action by uncoupling mitochondrial oxidative 
phosphorylation [49]. 

That results are confirmed by Üstündağ and Buyukguzel 
[49] who indicated that niclosamide as one of salicylanilides 
exerted an oxidative stress and detoxification capacity on 
biological characteristics of the Drosophila melanogaster 
insect so nitroxynil could has the same effect. 

The present work mirrored a significant decrease in 
catalase after one week and two weeks in albendazole treated 
group was treated with albendazole in comparison with the 
control group. Also, there was a significant decrease in 
catalase in the group treated with nitroxynil after one day, one 
week and two weeks, compared to control group and GST with 
niclosamide therapy in Drosophyla melanogaster. 

Malondialdehyde (MDA) revealed a significant increase 
after one day, one week of albendazole treatment then 
decreased to normal values after two weeks. On the other 
hand, nitroxynil elevated the serum MDA after one week and 
two weeks of dosing compared to the control one. 

Lipid peroxidation in the form of Thiobarbituric acid 
reactive substances (TBARS) formation has been recognized as 
an important parameter for assessing free radical damage in 
animal tissues [51]. Albendazole induced an increase in TBARS 
contents in rat liver which is an indication of oxidative stress 
so elevated the MDA[24]. 

Pedrosa, de Bem [44],Locatelli, Pedrosa [45], 
Wojtkowiak-Giera, Wandurska-Nowak [52] and Nwani, Odo 
[24] gave an explanation of MDA results in rat after treatment 
with albendazole that the decrease of hepatic glutathione and 
glutathione-S-transferase activities and higher levels of lipid 
peroxidation elicited correspondingly greater inhibition of 
SOD, CAT, GPx, and GR activity at all albendazole 
concentrations. The higher values of these parameters may 
also be attributed to the more extensive reactions in the liver 
leading to higher risk of damage from oxidative stress and 
more limited antioxidant responses. 

Furthermore, anthelmintics as niclosamide and nitroxynil 
have an oxidative stress and caused many changes in lipid 
peroxidation product, malondialdehyde (MDA) and protein 
oxidation products that increased MDA contents[49]. 

Our findings on liver tissue treated with albendazole may 
be due to the free radicals formed from albendazole 
biotransformation that occurred mainly in liver and in the 
presence of adequate oxygen, may lead to the generation of 
reactive oxygen species such as hydroxyl radicals and singlet 
oxygen among others which may disrupt membrane function 
and tissue protein and exert some harmful effects on the liver 
cells. Also, the high infiltration with polymorphonuclear cells 
in the liver sections suggests inflammatory response[53, 54]. 

These findings are in accordance to that were shown by 
Daly and Hogan [55] who found that there were minor hepatic 
changes in rat liver with albendazole therapy and showed 
centrilobular cloudy swelling and vacuolation or necrosis(at 45 
mg/kg).Additionally, Arise and Malomo [56] reported that 
there was necrosis and high infiltration of polymorphonuclear 
cells and Kupffer cells in the liver of rats treated with 
albendazole when compared with control rats. 

The reported histopathological findings by nitroxynil on 
the liver are in agreement with that reported by Elsawy, 
Elmaddawy [22]who recorded a congestion of the portal blood 
vessel, hepatocytic, hemorrhages and perivascular 
lymphocytic aggregation in rats liver post-nitroxynil treatment.  

 The treated with albendazole showed congested 
glomerulus, tubular dilation with hyaline casts.  These 
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alterations in kidney of the group B were in agree with that 
was mentioned by Arise and Malomo [56]. 

The results recorded in kidney of the nitroxynil treated 
group showed necrotic glomeruli signs of acute inflammation 
with tubular dilatation and tubular cast. These results are in 
accordance with Elsawy, Elmaddawy [22]who studied the 
histopathological changes of kidney in nitroxynil treated rats 
and indicated that there was cortical and medullary 
congestion, hemorrhages, lymphocytic infiltration, tubular 
dilation and tubular cast and excess of luminal casts in the 
cortical tubule at 8ththe weeks of the treatment. The existing 
results are matched with Alfonso, Marrero [57]who indicated 
that there was dilatation in renal tubules and hemorrhage 
after nitroxynil treatment. 

Duodenum of the group B treated with albendazole 
showed congested pelvis in lamina propria with edema, Fig 
(2). On the other hand, duodenum of the 3rd group treated 
with nitroxynil showed increased lymphocytic population in 
lamina propria villi with edema in submucosa, (Figure 3).   

The disruption of intestinal mucosa after albendazole 
treatment may be due to the metabolism of albendazole that 
occurs in liver and small intestine leads to accumulation of the 
toxicant in the small intestine and detaching of the 
submucosal layer [53]. 

The existing results regarding the effects of albendazole 
on the duodenum were in acceptance with Moroni, 
Buronfosse [58] and Arise and Malomo [56] who found that 
the small intestine of rats showed greatly disrupted 
submucosa characterized by less affinity for stain and 
presence of plasma cells following administration of 
albendazole. 

The current results of rabbit duodenum treated with 
nitroxynil was agreed with that shown by Sobbhy [59] and 
Alfonso, Marrero [57] who indicated that nitroxynil exerted 
congestion, hemorrhages in many organs. Similarly, Elsawy, 
Elmaddawy [22]stated that nitroxynil induced some 
histopathological changes in both liver and kidney of treated 
rats. 

CONCLUSION    

From the present study, it could be concluded that 
administration of nitroxynil and albendazole in rabbits induced 
a variety of adverse effects represented by alteration in blood 
picture. The drugs induced some degree of hepatic and renal 
damage that were confirmed by their effects on 
histopathological picture of liver, kidney, and duodenum. 
Moreover, the severity of oxidative stress elicited by the two 
drugs. The degree of these adverse effects was more serious 
with albendazole than nitroxynil therapy in rabbits.  
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