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Abstract 

In industrial food production, food preservatives like sodium nitrite are 

used more frequently. The use of some food preservatives has been 

linked to teratogenic and carcinogenic effects. In order to investigate the 

effects of food additives and natural antioxidant substances on rats forty 

adult male albino rats, approximately one month and a half were divided 

into four groups as follows, Group 1 serves as control group supplement 

with (Nacl 0.9% normal saline).Group 2 received only sodium nitrite 

supplement (30 mg/kg BW), group 3 supplemented initially with sodium 

nitrite and glutathione and group 4 supplemented with glutathione alone 

(6.42 mg/kg BW). A variety of parameters were measured, including the 

number of red and white blood cells (RBCs & WBCs), hemoglobin (Hb) 

level, hematocrit (Hct) value, glucose level, and serum alanine 

transaminase and aspartate transaminase (ALT & AST) activity analysis.  

The results clearly showed that (RBCs), (Hb) concentration, and (Hct) 

value of rats treated with sodium nitrite for two months exhibit 

significant decrease when compared to the control and treated groups, 

rats given with either glutathione alone or glutathione plus sodium nitrite 

showed significant decrease in their serum glucose levels and there was 

discernible elevation in the serum activity of AST and ALT in rats 

treated with glutathione alone. Rats treated with sodium nitrite showed a 

substantial decrease (P< 0.05) in AST activity after 2months when 

compared with the control group, whereas significant increase (P< 0.05) 

in ALT activity were detected after 2months  . These results indicate the 

harmful effects of using artificial supplements and colorings and also 

prove the improving effect of glutathione. Due to the potentially harmful 

effects of food additives, it is advised that the use of S. N. as an additive 

be kept to a minimum.  
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Introduction:      

    Elements that are purposefully added to food as food additives either 

manufactured or natural, one of these main preservatives are nitrites, which 

can be found as free acids or salts. Sodium nitrite is frequently used as a 

preservative in cooked meat products like sausages (1). The proportion of 

nitrite content daily food consumption may be higher than the allowable 

amount due to the usage of multiple types of such foods (2). As food 

additives for humans, nitrites are mostly employed to produce a particular 

flavor and preserve meat products. Many organic nitrites and nitrates have 

been employed in clinical settings, but sodium nitrite is the only inorganic 

nitrite that has been shown to be therapeutic (3).  

Environmental contaminants found in food and water such as nitrites and 

nitrates may play a role in the development of liver and renal disorders as 

well as immune system issues in domestic poultry )4) to prevent oxidative 

damage, glutathione (GSH) may function as a free radical acceptor. 

Leichtweis and Ji showed oral GSH administration raises plasma GSH 

levels and that dietary GSH can be absorbed intact from the intestinal 

lumen (5). Because GSH is a substrate for glutathione peroxidase, it helps 

shield cells from harmful substances and oxidative stress (3). It was 

mentioned by (6) a sensitive biochemical biomarker of chemical 

contamination is the glutathione system. Our study's objective was to 

elucidate the deleterious impacts of sodium nitrate on specific blood 

images and physiological metrics, as well as the prophylactic role of 

glutathione. 

Material and Methods: 
 

In this investigation, forty adult male albino rats, approximately one 

month and a half old were used. Rats range in weight from 100 to 150 g. 

The cages housing the animals were hygienic. Water and food were 

added freely.  

Experimental animals were divided into four groups (10 for 

each/group) as follows: 

Group 1 serves as control group and supplements with Nacl 0.9% normal 

saline. 

Group 2 received a sodium nitrite supplement 30 mg/kg bw. 



 Group 3 supplemented initially with sodium nitrite and glutathione. 

 Group 4 supplemented with glutathione 6.42 mg/kg bw.  

For two months, these therapies were administered orally through a 

stomach tube. Animals were decapitated at the end of the experiment, and 

blood samples were collected in sterile, dry centrifuge tubes. Before 

analysis, the serum was separated and stored at -20 °C. Heparinized 

capillary tubes were used to collect blood samples for hematological 

examination at the same time. 

Measured Parameters:  

A number of variables were recorded. The count of white and red blood 

cells, Hemoglobin, Hematocrit, glucose value and serum levels of 

aspartate transaminase and alanine transaminase (ALT & AST) activity 

was measured (7). 

 

Results and Discussion: 

The red blood corpuscles (RBCs), hemoglobin (Hb) concentration, and 

hematocrit (Hct) value of rats treated with sodium nitrite for two months 

exhibit significant decrease when compared to the control and treated 

groups according to data in table (1). Additionally; table (1) showed that 

there was a noteworthy reduction in the quantity of white blood cells 

across all three groups when compared to the control group, with the 

glutathione-treated group exhibiting the greatest significant rise.  

Table 1: The effect of sodium nitrite and glutathione alone and 

their combination on blood parameters in male rats. 
 

 

Parameters\group 

 

RBC(n×106/mm³) 

 

Hb(g\dl) 

 

PCV% 

 

WBC(n×103/mm³) 

 

Group(1) 

7.846a 

±0.032 

15.151 b 

±0.024 

47.071 c 

± 0.358 

11.518 a 

± 0.034 

 

Group(2) 

5.388 d 

±0.031 

13.110 d 

± 0.041 

38.357 d 

±0.048 

7.432 d 

± 0.023 

 

Group(3) 

7.519 c 

±0.016 

16.110 a 

± 0.040 

48.421 b 

±0.013 

9.632 C 

±0.023 

 

Group(4) 

7.629b 

±0.025 

14.569 c 

±0.040 

50.722 a 

±0.516 

10.174 b 

±0.037 

LSD 0.11 0.58 1.35 0.54 



 

*Small different letters denote significant differences between groups (p≤0.05). 
 

Table 2's data showed that, after two months, rats given with either 

glutathione alone or glutathione plus sodium nitrite showed significant 

decrease in their serum glucose levels. After two months, there was 

discernible elevation in the serum activity of AST and ALT in rats treated 

with glutathione alone. On the other hand, rats treated with sodium nitrite 

showed a substantial decrease (P< 0.05) in AST activity after 2months 

when compared with the control group, whereas significant increase (P< 

0.05) in ALT activity were detected after 2months. 

 

Table 2: The effect of sodium nitrite and glutathione alone and their 

combination on biochemical parameters glucose, ALT and AST on 

male rats 

 

Parameters\group 

 

Glucose (mg\dl) 

 

AST(IU\L) 

 

ALT(IU\L) 

Group(1) 99.334 a 

±0.025 

27.920 c 

±0.014 

24.522 c 

±0.013 

Group(2) 82.833 d 

±1.964 

55.400 a 

±0.253 

38.331 a 

±0.017 

Group(3) 95.522 c 

±0.035 

31.925 b 

±0.015 

26.721 b 

±0.012 

Group(4) 96.433 b 

±0.042 

25.628 d 

±0.016 

21.132 d 

±0.017 

LSD 0.91 2.29 2.19 

 
*Small different letters denote to significant differences between groups 

(p≤0.05). 

 

The RBC count, Hb concentration, and Hct level in the sodium nitrite-

treated groups decreased significantly, according to the study's data due 

to the potentially harmful effects of sodium nitrite on the liver, spleen, 

and bone marrow, the decline may be explained by microcytic and/or 

hypochromic anemia (8). The authors (8 and 9) report that 

methmoglobin (met Hb) levels increased noticeably along with this 

decline, indicating that treatment with sodium nitrite may have been the 

cause (9).  

There was a notable decline in met hemoglobin (met Hb) levels 

concurrent with this decrease suggesting that sodium nitrite treatment 

may have caused it (9).  



It is well known that the nitrite changes the ferrous to ferric ions in 

hemoglobin. Sodium nitrite rise met Hb, but had no effect on RBC 

hemolysis (10 & 11). 

When there is toxicity, the liver performs an essential physiological role 

by getting rid of the toxicants once they have digested and have 

dropped dramatically in just two months. Our results are in agreement 

with (12). The current results showed a minimal decline in serum 

glucose levels in rats treated with sodium nitrite. The liver is an 

essential physiological organ in cases of poisoning because it gets rid of 

the toxicants when they are broken down and digested. This leads to a 

breach in the integrity of the cell membrane, which increases the 

amount of enzymes in the blood (12). 

According to the current findings, rats given sodium nitrite had 

significantly higher serum AST and ALT activity. Increased blood 

transfer activity has been used as a marker for tissue injury. However, 

additional elements are taken into account for this process, such as 

changes in the cell membrane's permeability, an increase in the 

synthesis of the enzyme, or a decrease in the pace at which the enzyme 

degrades (13). 

Correspondingly to recent researches the breakdown and necrosis of 

liver cells, along with cell wall destruction and cytolysis, are the causes 

of the elevation in serum AST and release a significant amount of these 

mitochondrial enzymes into the bloodstream. On the other hand, 

oxidation of significant iron-containing enzymes, such as cytochromes, 

which are involved in cellular respiration and other oxidation-reduction 

processes, may be the cause of nitrite's harmful effects on the liver. Rats 

given sodium nitrite treatment showed a substantial rise in blood AST 

and ALT activity, according to (14).   

Also other researchers hypothesized that the observed enhancement of 

ALT activity was due to sodium nitrite contact with the enzyme 

molecule rather than with the tissues (15). As highly sensitive liver 

indicators, the activities of ALT and AST are generally markedly 

elevated after the administration of numerous hepatotoxic drugs, 

resulting in acute hepatocellular destruction or extrahepatic blockages 

Petra et al., linked increased ALT and AST activities to liver cell injury, 

while (16) claim that coloring chemicals cause damage to liver tissue 

and significantly increase ALT, AST, and alkaline phosphatase. 

 

 

 



 

 

 

Statistical analysis  

All normally distributed data were reported as means ± SEM and were 

analyzed using the independent sample t-test and Pearson correlations, 

respectively, (SPSS, version 20.0, Chicago, IL, USA), to examine the 

differences in physiological and biochemical values for correlation 

analysis.When P < 0.05, the differences were deemed significant in 

(17). 

 

Conclusion: 

Food additives such as sodium nitrite can have dangerous effects; thus, 

it is best to utilize toxic compounds sparingly and offset any harmful 

effects with antioxidants like glutathione. 
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الصودٍوم علي بعض المعاٍَر الذموٍت والكَمَائَت الحَوٍت فٌ تأثَر نترٍت 

 ركور الجرران المعالجت بالجلوتاثَون
 

خصافكامل هذى   

. كلَت الطب البَطرً; جامعت البصرة، البصرة، العراق.الحَاتَتفرع الفسلجت والادوٍت والكَمَاء   

 

 

 

 الخلاصت:

اىسافظت اىغزائُت ٍثو ّخشَج اىصىدَىًٍ إّخاج اْغزَت اىصْاػُت َخٌ اسخخذاً اىَىاد ف  

اىَىاد اىسافظت اىغزائُت باىخأثُشاث اىَسخُت هزٓ بشنو ٍخنشس. حٌ سبظ اسخخذاً بؼض  

 واىَسشطْت. ٍِ أخو اىخسقق ٍِ حأثُش اىَضافاث اىغزائُت واىَىاد اىطبُؼُت اىَضادة

حقسَُهٌ ىَذة شهشىٓمسذة ػيً اىدشراُ اْسبؼُِ ٍِ رمىس اىدشراُ اىبُضاء اىباىغت، حٌ   

ٍدَىػت هٍ  (1) َىػاث ػيً اىْسى اىخاىٍ، اىَدَىػتوّصف حقشَباً إىً أسبغ ٍد

ّخشَج(2)حيقج اىَدَىػت  %0و9بْسبت  الاػخُادٌ سٍَياىَسيىه اػطُج اى اىسُطشة  

( اػطُج ّخشَج 3واىَدَىػت ) (ٍدٌ / مدٌ ٍِ وصُ اىدسٌ 30) ىىزذٓ اىصىدَىً

ٍدٌ / مدٌ ٍِ وصُ  642)واىديىحاثُىُ (وصُ اىدسٌٍدٌ / مدٌ ٍِ  30) اىصىدَىً

ٍدٌ / مدٌ ٍِ وصُ اىدسٌ(. 642) اػطُج اىديىحاثُىُ ىىزذٓ (4)واىَدَىػت  اىدسٌ(،  

ث، بَا فٍ رىل ػذد خلاَا اىذً اىسَشاء واىبُضاءاٍلاٌ قُاط ٍدَىػت ٍخْىػت ٍِ اىَؼح  

أٍُِ  شاط ّاقلاثوحسيُو ّ وٍسخىي اىديىمىص ،وٍسخىي خضاب اىذً واىهَُاحىمشَج

 وحشمُض مشاث اىذً اىسَشاء والاسباسحاث. أظهشث اىْخائح بىضىذ أُ ػذد  اْلاُِّ

فٍ اىدشراُ اىَؼاٍيت بْخشَج اىصىدَىً ىَذة  وٍسخىي اىهَُاحىمشَج اىهَُىخيىبُِ

اىدشراُ  ،اىَؼاٍيتوػْذ ٍقاسّخها بَدَىػخٍ اىسُطشة شهشَِ اظهشث اّخفاضا ٍؼْىَا 

 اظهشث اىصىدَىً ّخشَج اىخٍ أػطُج إٍا اىديىحاثُىُ وزذٓ أو اىديىحاثُىُ صائذ

وماُ هْاك اسحفاع ٍيسىظ فٍ ّشاط  اىذً فٍ ٍسخىَاث اىديىمىص فٍ ٍؼْىَااّخفاضًا    

 ALT &AST.اىدشراُ اىَؼاٍيت بْخشَج اىصىدَىً اظهشث اّخفاضا واضسا فٍ ّشاط 

شهشَِ ٍِ اىَؼاٍيت ػْذ ٍقاسّخها ٍغ ٍدَىػت اىسُطشة، بَُْا ّاقلاث الاسباسحاث بؼذ 

فٍ ّشاط ّاقلاث الالاُِّ اىخٍ حَج ٍلازظخها بؼذ ( 0.05 )>ماُ هْاىل صَادة ٍؼْىَت

حشُش هزٓ اىْخائح إىً اِثاس اىضاسة لاسخخذاً اىَنَلاث اىغزائُت  .شهشَِ ٍِ اىَؼاىدت

ّظشًا ىّثاس اىضاسة و ،سسِ ىيديىحاثُىُواىَيىّاث اىصْاػُت وحثبج أَضًا اىخأثُش اىَ

ّخشَج اىصىدَىً مَضافاث غزائُت اىً  اسخخذاًخقيُو اىَسخَيت ىيَضافاث اىغزائُت َُْصر ب

.اىسذ الادًّ  

 
 

.، ٍسشطِاىديىحاثُىُ، اىدشراُ  غزائُت،اىَضافاث اىاىنيَاث اىَفخازُت:، ّخشَج اىصىدَىً،  

 

 



 


