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ABSTRACT: 

Background: Sodium nitrite effects on the mammals which documented to be 
hepatotoxic and decrease the biochemical parameters of kidney which reflects the 
damage occurring in kidney.  
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Objective: To investigate the effect of sodium nitrite and the possible ameliorative 
effect of amoxicillin derivative on rats.  
Material and Methods:  24 adult male and female rats were divided into 4 groups, 
group 1 received dimethyl sulfoxide (DMSO) intraperitonially (IP) at dose 0.5 ml for 
15 days, second group treated with sodium nitrite (NaNO2) with (0.5ml) at dose of 
(1.428 mg/kg). Third group: rats treated with (1/10 LD50) of synthesized compound 
by (0.5ml) at dose of (8.213 mg/kg), while fourth group treated with (NaNO2) at dose 
of (1.42 mg/kg) then after 1 hour. Rats were injected with synthesized compound at 
dose (8.213 mg/kg) for 15 days. All groups were injected (IP).  
The results:  Histopathological evaluation of liver of nitrite exposed rats indicated 
that there was congestion, necrosis and inflammation while the kidney that group had 
necrosis and congestion in comparison with the control group. On the other hand the 
liver and kidney which was treated with synthesized compound showed positive 
effects.                           

Key words: Amoxicillin, Histo-pathological study, Hepatotoxicity, Sodium nitrite, 
Oxidative Stress. 
 

INTRODUCTION: 

     Sodium nitrite (NaNO2) is widely used in the food industry as color fixative and 
preservation of fish and meat products also the (NaNO2) has been in human and 
veterinary medicine as hypoxia potentiate vasodilators in ischemic condition [1] and 
used as a pharmacological agent in poisoning with cyanide [2]. The presence of amines 
in the food causes the reaction with nitrites to form potentially cytotoxic and 
carcinogenic nitrosamines [3]. The nitrites and nitrates are environmental pollutants 
present in food and water, and it's suggested that they may contribute to the etiology 
of liver and kidney disease and problems related to immunity in domestic fowls [4]. 
The other effects of (NaNO2) on the mammals which is documented to be hepatotoxic 
and decrease the biochemical parameters of kidney which reflects the damage 
occurring in kidney [5]. The present work describes the effect of amoxicillin modified 
[6] on rats which treated with sodium nitrites. 

AIM OF STUDY: To investigate the    effect   of sodium   nitrite   and   the   possible 
ameliorative effect of amoxicillin derivative on rats.
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Scheme 1: Chemical structure of amoxicillin derivative [6]. 
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MATERIALS AND METHODS: 

Preparation of animals: Twenty four adult rats male and female were divided into four 
groups as following: 

First group: considered as control group received 0.5 of DMSO (IP) for 15 days. 

Second group: rats were injected (IP) by NaNO2 with 0.5 ml at dose of (1.428 mg/kg) 
for 15 days. 

Third group: rats were injected (IP) by a synthesized compound with (1/10 LD50) at 
dose of (8.123 mg/kg) at the same period. At the end of experiment, the liver and 
kidney were isolated for the histopathological examination. 

Fourth group: rats were treated with (NaNO2) at dose (1.42 mg/kg) then after one 
hour treated with new compound at dose (8.123 mg/kg). 

Histological Analysis: Rats of each group were scarified at 15 days. The liver and 
kidney were excised and fixed in (10%) formalin, dehydrated in ascending 
concentration of ethanol, paraffin sections were stained with haematoxyline and eosin 
[7], and the histological changes studies.  

RESULTS: 

Histopathological examination in Fig. 1 show normal liver of control group, 
hepatocyte are arranged in hepatic cord radiating from central vein toward the 
periphery of lobule, the hepatocyte cords are separated by sinusoid, (NaNO2) causes 
congestion, necrosis and inflammation in Figs.2 and 3 respectively. 

 

 

 

 

 

 

 

 

 

Fig. (1):  Transverse section in the liver of the Control Group (C) shows a normal central vein 
(CV) A and normal hepatocytes (HC) B (H&E, 40x). 
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Fig (2): Cross section of liver in rat exposed to (NaNO2) showing congestion (A), necrosis of 
hepatocytes (B). (40X, H&E). 

 

 

 

 

 

 

 

 

 

 

 

Fig (3): Cross section of liver in rat exposed to (NaNO2) showing congestion (A), Inflammation 
(B). (40X, H&E). 

 

Microscopically histopathological examination of kidney in Control group showed in 
Fig.4, normal glomerulus and normal renal tubules, while the rats treated with NaNO2 
for 15 days showed alteration of renal tissue such as necrosis and congestion as shown 
in Fig.5 and when the synthesized compound was administered after one hour of 
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NaNO2 it exerts a very clear effect when the liver and kidney tissue is near or like 
control.  

 

 

 

 

 

 

 

 

 

 

 

Fig.(4): Transverse section in the Cortex of kidney of Control Group (C) show normal Glomrulus 
(G) and normal Renal Cortical Tubules (RCT). (H&E, X40) 

 
 

 

 

 

 

 

 

 

 

 

Fig (5): Cross section of kidneys in rat exposed to (NaNO2) showing necrosis of tubules (A), 
atrophy of glomerulus (B)  (10X H&E). 
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DISCUSSION: 

Histopathological finding of tissue showed significant histological changes in organs 
(liver and kidney) after 15 days post sodium nitrite treatment. The effect of NaNO2 

was very obvious and deleterious on the liver such as congestion, necrosis and 
inflammation [8]. The disturbances in the liver histopathology reflect the heavy toxic 
effect [9]. Observed the dilation of the blood vessels to the direct toxic effect of toxin. 
This agrees with Aziz [10] who mentioned that the hepatic congestion as a result from 
the direct effect on the blood vessels wall or the feedback of pressure inside the portal 
area. 
In the present study the rats were treated with NaNO2 causes necrosis in the 
hepatocytes, this accordance to [11] the necrosis lesion might be the rupture of 
lysosome that led to amorphous eosinophilia cytoplasm as initials in the sequence of 
hepatocytes before shrinking [12]. Moreover the result revealed infiltration of 
inflammatory cells, this is due to hypersensitivity to the heavy metal that 
characterized the role of neutrophil and mononuclear cells in the liver mediated 
cytotoxicity [13]. On the other hand the pathological changes in the kidney showed 
alteration of most of these changes were congestion and necrosis, the result is similar 
to [14] which may be to depletion of (ATP) that leads to the necrosis and death cells, 
also [15,16] mentioned the congestion of blood vessels due to the nitric oxide (NO) 
formation which causes vascular smooth relaxation and dilation of the lumen causes 
increase in blood flow. The results of histopathological effects of the liver and kidney 
which treated with synthesized compound revealed the beneficial changes, this due to 
the presence of Schiff base (azomethine) group. 

CONCLUSION: 

The synthesized compound by the insertion of (azomethine) group causes a positive 
effect on the liver and kidney tissue, so the results which obtained from this research 
provide to the use of this compound in the treatment of pathological disease arising 
from oxidative stress. 

RECOMMENDATION: 

More studies should be done to fix synthesized compound as drug for antitumor and 
further study about adverse effect of synthesized compound on the all organ of body. 

REFRENCES: 

1- Gluhcheva Y.; Ivanov I.; Petrova E.; Pavlov E.; Vladov I. Sodium nitrite-induced 
hematological and hemorhelogical changes in rats, Series on Biomechanics, 27 
(34): 53-58,(2012). 

2- Steven I.; Arther M.; Eric W. The Antidotal Action of Sodium Nitrite and Sodium 
Thiosulfate Against Cyanide Poisoning, Clinical Pharmacology, 32(4): 368-375, 
(1992). 



The 5th International Scientific Conference of Medical and Health Specialties 

 
294 

9  10 December 2020 Session One (MS)   

3- Peng S.; Lei W.; Wenxian G. Dietary Nitrates, Nitrites, and Nitrosamines Intake 
and the Risk of Gastric Cancer: A Meta-Analysis, Nitrients, 7(12): 9872-9895, 
(2015). 

4- Ibrahim A, Zaky Z, Sharkawy A,  Mubarak M. Effectof vitamin C on nitrate 
toxicity in ducks. 

5- The 15 th annual conference for Egyptian Soci. of  Toxicol: 6-7, (1999).  
6- Hassan H.; El-Agmy S.; Gaur R.; Fernando A.; Raj M.; Ouhtit A. In vivo evidence 

of hepato- and reno-protective effect of garlic oil against sodium nitrite-induced 
oxidative stress, Int. J. Bio. Sci., 5(3): 249-255, (2009). 

7- Al-Masoudi W.A.; Hassan T.; Adel A.Hama. Synthesis, Characterization and 
Pharmacological Study of New Schiff-base Derived From Amoxicillin Drug, Int. 
Res. J. Pharm., 6(6): 386-389, (2015). 

8- Drury, R.A.B. and Willington, E.A. In Carletons histological technique. 
4thed.Oxford university, Press, New york, Toronto, (1980). 

9- Luty,S., Przebirowska, D.; Latuszynka,j. emelRodak, 14.T. Dermal absorption and 
distribution of C14- Carbarayl in wistar rats. Ann. Agric. Ennro.Med., 8:47-
50,(2001). 

10- Klastskin, G. and Conn,H. Histopathology of liver.Vol.1, Oxford Uni. Press, 
Oxford and Newyork, (1993). 

11- Azeez,O.H, Mahmood, M.B. and Hassan, J.S. Effect of nitrite poisoning on some 
biochemical  parameters in rats. Iraqi J.Vet.Sci., 25(2):47-50,(2011). 

12- El-Ballal , S.S.; Ezzo,O.H., Shaiaby,S.I.A. and Fawzy ,Y. Sodium nitrite toxicity 
in Bak sheep Egy.j. comp. path. Clin..path.,7(2):353-361,(1994). 

13- Haouas,Z.; Sallem,A.; Aidi, I.; Hielni, H.; Hzali,I. and Mehdi, M. Hepatotoxic 
effects of lead acetate in rats: Histopathological and cytotoxic studies. J. 
cytol.Histol., ISSIV:2157-7099,(2014). 

14- Aziz.F.M.; Moulood, I.M. and chawsheen, M.A.H.Effects of melatonin, vitamin C 
and E alone or in combination on lead-induced in liver and kidney organ of rats. 
IQSRJ.Pharma., 2:13-18,(2012). 

15- Shimizu,S.; Eguchi,Y.;Kamiike, w.; waguri, S.; vchiyama, Y.; M atsuda,H.; 
Isschimizu, S. and ujimoto, Y. Retardation of chemical hypoxia induced necrotic 
cell death by BCI-Z and ( ICE-inhibitors. Possible involvement of common 
mediators in apoptotic and necrotic signal.Transduction.Oncogen. 12(91): 2045-
2050, (1996). 

16- Sultan,M.; Haleem, H.; Ahmed, E.; Darderin, M. and Aly.a.Some Studies on 
nitrite poisoning in rat and possibility of methyle blue as antidote.j. comp. path. 
And clini.Path. 13(1): 157-173, (2000).  

 

 

 

 


