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Abstract In order to estimate the hepato-protective activity of Vit.B12 in diazinon hepatotoxic 

effect, the current study was performed on twenty-four male adult Wistar rats. They’d divided 

into four equal groups for 30 days: group A (control group) served as control; group B (Dzn 

group) administered an oral daily dose of 1/10 LD50 (3.8mg/ kg.bw) from diazinon; group C 

(Dzn + Vit.B12 group) administered an oral daily dose of 1/10 LD50 (3.8 mg / kg bw) from 

diazinon, in addition to the systemic intramuscular doses of (4 mg/kg) from Vit.B12 in daily 

basis; group D (Vit.B12 group) administered daily systemic intramuscular doses of (4 mg/kg) 

Vit.B12 only. The results showed that group C had a significant improvement in the antioxidant 

indicators compared with group B in which the CAT, GSH, and SOD serum activities showed 

significant increasing (P≤0.05) in group C, in addition, it revealed a significant decreasing 

(P≤0.05) in the values of MDA and peroxynitrite comparing to the same levels of the group B. 

The histological results of the liver of group C showed a great improvement compared with 

group B which showed normal hepatic architecture consisting of normal hepatocytes, and normal 

sinusoids with normal other hepatic components except mild central vein dilation. The current 

study concludes that vitamin B12 helps to ameliorate the diazinon hepatotoxic effects as a model 

for a wide spread of organophosphorus compounds in agriculture and veterinary sectors by 

ameliorating its harmful oxidation on the liver since vitamin B12 is cheap and available as a 

commercial supplement therefore we recommend its uses
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Introduction 

Pesticide uses have been felt to improve 

plant production, particularly to prevent 

pests and weeds in agriculture (1). The 

intensive use of pesticides is toxic to end 

consumer, like animal being by oral intake, 

air inhalation and direct contact with the 

skin (2). Hence, diazinon is a pesticide that 
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is used commonly for the purpose of 

improving production but it may cause 

harmful effects on both animals and 

humans. Moreover, diazinon is pesticide 

belong organophosphorus family 

characterized by its inhibitory mechanism to 

the enzyme cholinesterase activities (3). It 

has less effect on those non-target life 

organisms and is most toxic to the vertebrate 

animal compared to those agents of the 

organochlorine family (4). Diazinon may be 

neutralized through the liver via hepatocytes 

by the mechanism of detoxification, but it is 

capable to produces free radicals as a result 

of cellular damage; thus the continuous 

exposure to diazinon lead to triggering liver 

damage in spite of this organ plays a role in 

the process of detoxification mechanisms 

(5). Diazinon and other organophosphorus 

compounds are metabolized by the liver and 

may inhibit the acetylcholinesterase enzyme 

resulting in the increasing of acetylcholine 

in both nervous and neuromuscular tissues. 

These increments cause cellular ions to be 

unstable and lead to the initiations of 

reactive oxygen radicals, which will be 

triggering the production of pro-

inflammatory cytokines (6). 

Vitamin B12 (Vit.B12) scientifically noun as 

cyano-cobalamin. It is a vitamin of watery 

soluble origin that is important for the body 

functions and maintenance of both type of 

nervous organs either central or peripheral 

nervous systems, it has a considerable role 

in the white matter and nerves myelination 

(7). It has crucial antioxidative roles besides 

its capabilities to the regulation of 

inflammatory cytokines (8). The synthetic 

Vit.B12 is originate from the cobalamin 

forms which’s commercially available as a 

supplementary agent to eliminate reactive 

species as well as its other therapeutic 

features (9). This work aims to estimate the 

hepatoprotective effects of Vit.B12

ameliorating diazinon toxicity based on 

histological and biochemical criteria. 

Materials and Methods  

The study was achieved on twenty-four male 

adult Wistar rats, which their weights ranged 

between (200-250) grams and their age 

between (2-3) months which they housed in 

the animal’s house of veterinary medicine 

college \ Basrah University. The 

experimental animals were divided equally 

into 4 groups: group A (control group) as 

control given normal saline only; group B 

(Dzn group) administered an oral daily dose 

of 1/10 LD50 (3.8 mg / kg. bw) from 

diazinon for 30 days according to (4).; the 

group C (Dzn + Vit.B12 group) administered 

an oral daily dose of 1/10 LD50 (3.8 mg / kg. 

bw) from diazinon, in addition to 
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intramuscular systemic doses of (4 mg/kg) 

from Vit.B12 in daily basis for 30 days 

according to (6); the group D (Vit.B12 group) 

given intramuscular systemic doses of 

(4 mg/kg) from Vit.B12 in daily basis for 30 

days. 

After the experiment was achieved, the 

samples of blood were collected throughout 

the cardiac punctures by 5ml syringes, 

which the sera were prepared at (3x10
3
) rpm 

centrifugation for 10 minutes, and then kept 

at (-20) Cº till it used in the analysis of 

biochemical criteria. The concentration of 

glutathione (GSH), the catalase activity 

(CAT), the superoxide dismutase activity 

(SOD), the malondialdehyde concentration 

(MDA), and the peroxynitrite analyzed 

according to (10-14). The Histological 

preparation of the liver was achieved as 

described previously by (15). The statistical 

analysis was done by one-way ANOVA, and 

significant differences (P≤0.05) were 

analyzed by least’s differences (16). 

Results 

The current results revealed significant 

decreasing (P≤0.05) in the CAT, GSH and 

SOD serum activities in group B (Dzn 

group) were (2.85±0.18), (2.82±0.3) and 

(3.1±0.2) respectively among other groups. 

Besides the levels of MDA and peroxynitrite 

seems significant increasing (P≤0.05) were 

(15.05±0.1) and (14.12±0.9) respectively 

among other groups as in (Table 1). 

Group C (Dzn + Vit.B12 group) revealed 

significant improvement in these antioxidant 

indicators compared to group B (Dzn group) 

in which the serum CAT, GSH, and SOD 

activities revealed significant increasing 

(P≤0.05) in group C (Dzn + Vit.B12 group) 

were (4.07±0.9), (4.05±0.9) and (5.59±0.9) 

respectively compared with group B (Dzn 

group). In addition, it revealed significant 

decreasing (P≤0.05) in MDA and 

peroxynitrite levels which showed 

(7.37±0.3) and (9.14±0.1) in the group C 

(Dzn + Vit.B12 group) comparing to the 

same values in the group B (Dzn group) as 

in (Table 1). 

In addition, the values of GSH, CAT, SOD, 

peroxynitrite and MDA showed non-

significantly differences (P≥0.05) in the both 

group A (control group) and group D 

(Vit.B12 group) when they compared closely 

each other as in (Table 1). 

The histological results revealed that group 

A (control group) had the normal 

architecture of liver parenchyma which 

consisted of normal central vein, normal 

hepatocytes, and normal sinusoids as in 

(Figure 1). While group B (Dzn group) 

showed dilation of the central vein, and 

severe infiltration of inflammatory cells in 
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the hepatic parenchyma and in the area 

behind the central vein revealed coagulative 

necrosis and pericentral vein necrosis as in 

(Figure 2); group C (Dzn + Vit.B12) revealed 

a normal sinusoid normal hepatocytes 

architecture with mild central vein dilation, 

otherwise all other hepatic structures were 

near to those of normal group as in (Figure 

3). Moreover, the histological investigation 

in group D (Vit.B12) showed normal 

architecture of hepatocytes, sinusoids, 

central vein, and other hepatic structures as 

in (Figure 4).
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Figure (1): Histological section of liver of group A (control) showing the normal architecture of the central 

vein (double-headed blue arrow), normal hepatocytes (black arrow), and normal sinusoids (red arrow). H&E 

stain. 400X. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2): Histological section of liver of group B (Dzn group) showing the dilatation of the central vein 

(double-headed blue arrow), inflammatory cells infiltration in the hepatic parenchyma (red arrow), 

pericentral vein necrosis (black arrow), and sinusoidal dilation (green arrow). H&E stain. 400X. 
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Figure (3): Histological section of liver of group C (Dzn + Vit.B12 group) showing mild dilatation of the 

central vein (double-headed blue arrow), normal hepatic sinusoids (red arrow), normal hepatocytes 

architecture (black arrow). In addition there are no areas of necrosis or inflammatory cells infiltration in the 

hepatic parenchyma. H&E stain. 400X. 

 

Figure (4): Histological section of liver of group D (Vit.B12 group) showing normal central vein (double-

headed blue arrow), normal hepatic sinusoids (red arrow), normal hepatocytes architecture (black arrow). 

H&E stain. 400X. 

 

Discussion 

It was reported from many studies that the 

use of diazinon can cause harmful effects on 

vital organs such as the liver, brain, kidney, 

and gonads (17). It affects the transportation 
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of the mitochondrial membrane of the rat’s 

liver thus disturbing the cytochrome P450 

balancing system in the liver and causing 

disturbances in liver enzymes as well as the 

biochemical index and causing mitochondria 

swelling, via generating oxidative stress and 

free radicals provoking (18). In the present 

study, ameliorating the harmful effect of 

diazinon with vitamin B12 revealed 

significant decreases in peroxynitrite and 

MDA levels which looked like the normal 

values mean the vitamin B12 can lowering 

the reactive oxygen species that induced 

lipid peroxidation and then generated the 

peroxynitrite, it regards a powerful nitrating 

oxidant agent which it essentially modifies 

cellular components and depletion of 

mitochondrial ATP that lead to 

hepatocellular necrosis and other sinusoidal 

affection, these findings agreed with the 

previous study of (19). Who they reported 

that the vitamin B12 can be lowering MDA 

and peroxynitrite levels. On other hand, the 

levels of SOD, CAT, and GSH were 

significantly improved via using of vitamin 

B12 able to scavenge the oxygen radicals 

initiated through the effects of diazinon uses 

and thus leading to improve the mentioned 

biomarkers by vitamin B12 possible ability to 

reducing the harmful effects of reactive 

oxygen species, these findings agreed with 

(20), who reported the beneficial 

ameliorating effects of vitamin B12 against 

reactive oxygen species. the augment roles 

of GSH in the protection of tissue from 

harmful oxidation which act as antioxidant 

was mentioned previously (21). Besides, it 

showed a significant improvement in SOD 

value in vitamin B12 group compared with 

diazinon group, the SOD is an excellent 

defense mechanism against cellular reactive 

oxygen species, in which the SOD inhibits 

the peroxidation of lipids via analysis of the 

conversation of superoxide’s into H2O2 and 

oxygen, so it aligned with (22), who they 

documented the role of SOD as a protective 

agent to cells from superoxide oxidation by 

removing superoxide radicals. 

On the basis of histological evaluation of 

diazinon hepatotoxic effects it seems many 

changes like dilatation of the central vein, 

inflammatory cells infiltration in the hepatic 

parenchyma, precentral vein necrosis, and 

sinusoidal dilation; it has been found these 

harmful effects occur due to the metabolism 

of diazinon occur mainly in the liver and 

then it generates serious nitrogen and 

oxygen reactive species that act to increase 

cellular lipid peroxidation and causing 

mitochondrial damage leading to cellular 

swelling and necrosis, these also mentioned 

by (23), who reported that diazinon causes 
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hepatotoxicity via the mechanism of 

increasing level of reactive oxygen species. 

Other researchers aligned with the current 

evaluation which mentioned that the 

diazinon causing severe sinusoid’s dilation 

and hepatocellular vacuolar changes, as well 

as in the portal area inflammatory events 

and around the central hepatic vein (24). 

Vitamin B12 act as an antioxidant by 

chelating the metal ions and reactive oxygen 

species in the liver thus can ameliorating 

diazinon hepatotoxic effects, therefore the 

current study showed the liver seems as 

those of the control group in which there 

isn’t inflammation, and necrosis even the 

uses of diazinon, these findings agreed with 

previous  study of (25), who they mentioned 

the antioxidants act on several mechanisms 

like electrons donation or metal ions 

chelation, in addition,  vitamin B12 mainly 

act by donation of electrons to the free 

radicals and thus leading to the elimination 

of reactive oxygen or nitrogen species. 

Moreover, the cobalt complex in vitamin B12 

has effectively been shown to inhibit liver 

inflammation and also liver fibrosis, as well 

as to the protective effect of vitamin B12 in 

experimental hepatic injuries induced by 

heavy hepatotoxic agents like carbon 

tetrachloride (26). 

Conclusion 

The current study concluded vitamin B12 

uses helps in ameliorating the hepatotoxic 

effects of diazinon as a model for a wide 

spread of organophosphorus compounds in 

agriculture and veterinary sectors by 

ameliorating its harmful oxidation on the 

liver since vitamin B12 is cheap and 

available as a commercial supplement. 

Acknowledgments  

The author would like to thanks the stuff 

members of histology laboratory and the 

animal house in the department of 

pathology, in the veterinary medicine 

college, at Basrah university for their 

assistance in histological preparation.  

References 

1. Khudhair, Z.W., Salman, H. A. and 

Ebraheem, M. K. (2017). 

Histopathological changes that 

induced in the internal organs of 

white rat after exposure to diazinon. 

Bas J Vet Res, vol. 16, pp. 223–239. 

2. Ahmed, J. A. and Alwan, M. J. (2014). 

Genotoxicity Of Diazinon In Male 

Albino Rats Fed On Diet Supplement 

With Chitosan. Basrah J. Vet. Res., 

vol. 13, no. 2. 

3. Uchendu, C., Ambali, S. F. and Ayo, J. O. 

(2012). The organophosphate, 

chlorpyrifos, oxidative stress and the 

role of some antioxidants: a review. 

4. Hameed, A. K. and Ahmed, J.A. (2021). 

The Neuro-protective Role of 

Vitamin B12 in Diazinon Poisoned 

Male Wistar Rats: Histopathological 

and Biochemical Evaluation. Egypt. 



Hameed A. K.  

  9 
Bas J Vet Res, 21(3), 2022. 

 

J. Vet. Sci., vol. 52, no. The 9th 

International Conference of 

Veterinary Research Division 

National Research Centre, Giza, 

Egypt 27th-29
th

. pp. 35–40. 

5. Gupta, L., Gupta, R. K., Gupta, P. K., 

Malhotra, H. S., Saha, I.  and Garg, R. 

K. (2016). Assessment of brain 

cognitive functions in patients with 

vitamin B12 deficiency using resting 

state functional MRI: A longitudinal 

study,” Magn. Reson. Imaging, vol. 

34, no. 2, pp. 191–196. 

6. Birch, C. S., Brasch, N. E. McCaddon, A.  

and Williams, J. H. H. (2009). A 

novel role for vitamin B12: 

cobalamins are intracellular 

antioxidants in vitro, Free Radic. 

Biol. Med., vol. 47, no. 2, pp. 184–

188. 

7. Abdulkhaleq, F. M. (2018). Antioxidative 

stress effects of vitamins C, E, and B 

12 , and their combination can protect 

the liver against acetaminophen-

induced hepatotoxicity in rats,” Drug 

Des. Devel. Ther., vol. 12, pp. 3525–

3533. 

8. Burtis, C. and Ashwood E. R. (1999). 

Tetize Fundamental of clinical 

biochemistry, WB. 

9. Goth, L. (1991). A simple method for 

determination of serum catalase 

activity and revision of reference 

range. Clin. Chim. acta, vol. 196, no. 

2–3, pp. 143–151, 1991. 

10. Gaeta, L. M., Tozzi, G., Pastore, A., 

Federici, G., Bertini, E. and 

Piemonte, F. (2002).  Determination 

of superoxide dismutase and 

glutathione peroxidase activities in 

blood of healthy pediatric subjects. 

Clin. Chim. Acta, vol. 322, no. 1–2, 

pp. 117–120. 

11. Sharma, H., Zhang, X. and Dwivedi, Z. 

(2010). The effect of ghee (clarified 

butter) on serum lipid levels and 

microsomal lipid peroxidation. Ayu, 

vol. 31, no. 2, p. 134. 

12. VanUffelen, E. B., Van der Zee, J., Ben 

de Koster, M., Van steveninck, J. and 

Elferink, G. R. (1998). Intracellular 

but not extracellular conversion of 

nitroxyl anion into nitric oxide leads 

to stimulation of human neutrophil 

migration. Biochem. J., vol. 330, no. 

2, pp. 719–722. 

13. Domijan, A., Ralić, J., Radić S., 

Rumora, L. and Žanić‐Grubišić, T. 

(2015). Quantification of 

malondialdehyde by HPLC‐FL–

application to various biological 

samples. Biomed. Chromatogr., vol. 

29, no. 1, pp. 41–46, 2015. 

14. Wang, L. (2020). Fluorescence imaging 

of hypochlorous acid and 

peroxynitrite in vitro and in vivo with 

emission wavelength beyond 750 nm. 

Chem. Commun., vol. 56, no. 56, pp. 

7718–7721. 

15. Ellis, J. L.  and Yin, C. (2017). 

Histological analyses of acute 

alcoholic liver injury in zebrafish. 

JoVE (Journal Vis. Exp., no. 123, p. 

e55630. 

16. Alassaf, M. and Qamar, A. M. (2020). 

Improving sentiment analysis of 

Arabic tweets by One-Way ANOVA.  

J. King Saud Univ. Inf. Sci., 2020. 

17. Karimani, A., Heidarpour, M. and 

Moghaddam, A. (2019). Protective 

effects of glycyrrhizin on sub-chronic 

diazinon-induced biochemical, 

hematological alterations and 



Hameed A. K. 

  10 
Bas J Vet Res, 21(3), 2022. 

oxidative stress indices in male 

Wistar rats.  Drug Chem. Toxicol., 

vol. 42, no. 3, pp. 300–308. 

18. Cakici, O. and Akat, E. (2013). Effects

of oral exposure to diazinon on mice 

liver and kidney tissues: biometric 

analyses of histopathologic changes. 

Anal. Quant. Cytopathol. 

Histopathol., vol. 35, no. 1, pp. 7–16. 

19. Jaeschke, H., Knight, T. R. and Bajt, M.

L. (2003). The role of oxidant stress

and reactive nitrogen species in

acetaminophen hepatotoxicity.

Toxicol. Lett., vol. 144, no. 3, pp.

279–288.

20. Dias, T. R., Martin-Hidalgo, D. Silva, B.

M., Oliveira, P. F. and Alves, M. G. 

(2020). Endogenous and exogenous 

antioxidants as a tool to ameliorate 

male infertility induced by reactive 

oxygen species,” Antioxid. Redox 

Signal., vol. 33, no. 11, pp. 767–785. 

21. Ahmed, J. A., Al-Autaish, H. H. and

AlSaad, K. M. (2022). Acute enzootic 

muscular dystrophy of adult lambs at 

Basrah, Iraq. Iraqi J. Vet. Sci., vol. 

36, no. 2, pp. 471–477. 

22. Sheng, Y. (2014). Superoxide 

dismutases and superoxide 

reductases. Chem. Rev., vol. 114, no. 

7, pp. 3854–3918. 

23. Shadnia, S., Dasgar, M., Taghikhani, S.,

Mohammadirad, A., Khorasani, R. 

and Abdollahi, M. (2007). Protective 

effects of α-tocopherol and N-acetyl-

cysteine on diazinon-induced 

oxidative stress and 

acetylcholinesterase inhibition in rats. 

Toxicol. Mech. Methods, vol. 17, no. 

2, pp. 109–115. 

24. Beydilli, H. (2015). Evaluation of the

protective effect of silibinin against 

diazinon induced hepatotoxicity and 

free-radical damage in rat liver. Iran. 

Red Crescent Med. J., vol. 17, no. 4. 

25. Saito, Y. (2015). Enhancement of lipid

peroxidation and its amelioration by 

vitamin E in a subject with mutations 

in the SBP2 gene [S]. J. Lipid Res., 

vol. 56, no. 11, pp. 2172–2182. 

26. Antelava, N. A., Gogoluari, M. I.,

Gogoluari, L. I.,  Pirtskhalaĭshvili, N.

N. and Okudzhava, M. V. (2007).

Efficacy and safety of heptral,

vitamin B6 and folic acid during toxic

hepatitis induced by CCL4. Georgian

Med. News, no. 150, pp. 53–56.



Hameed A. K.  

  11 
Bas J Vet Res, 21(3), 2022. 

 

 

 في ذكور الجرذان المختبرية  21التحري النسيجي والكيميائي الحيوي للدور الواقي لفيتاميه ب 

 اسيل كامل حميد*

 فشع الؼلْم االساسٍح، كلٍح طة االسٌاى، خاهؼح الثصشج، الؼشاق*

 الخالصة

 )12(الذساسح ػلى  ضذ الرأثٍش السوً الكثذي للذٌاصًْى فقذ أخشٌد ُزٍ 21لغشض ذقٍٍن الذّس الْاقً لفٍراهٍي ب 

كودوْػح  )أ(ٌْم هررالٍح، حٍث كاًد الودوْػَ  )03(خشر هخرثشي ركش ّقذ ذن ذقسٍوِن الى استغ هداهٍغ هرساٌّح ّلوذج 

 )0.3(هي ًصف الدشػح القاذلح ّالثالغح  )23\2(اػطٍد خشع فوٌْح ٌْهٍح هي الذٌاصًْى توقذاس  )ب(سٍطشج، الودوْػح 

هي ًصف  )23\2(فاػطٍد خشع فوٌْح ٌْهٍح هي الذٌاصًْى توقذاس  )ج(هلغن لكل كغن هي ّصى الدسن ، اها الودوْػح 

 )2(توقذاس  )21(هلغن لكل كغن هي ّصى الدسن اضافح الى خشع ػضلٍح ٌْهٍح هي فٍراهٍي ب  )0.3(الدشػح القاذلح ّالثالغح 

كغن  \هلغن  )2(توقذاس  )21(قذ اػطٍد فقظ خشع ػضلٍح ٌْهٍح هي فٍراهٍي ب ف )د(كغن هي ّصى الدسن ، اها هدوْػح  \هلغن 

 21هي ّصى الدسن. اظِشخ الٌرائح ّخْد ذحسي هؼٌْي فً هؼاٌٍش قٍن الوؤششاخ الوضادج لالكسذج ػٌذ اسرخذام فٍراهٍي ب 

تٌٍوا  GSH , CAT , SODقٍن فً هدوْػح ج هقاسًرا هغ الودوْػح ب الحاٌّح ػلى الذٌاصًْى فقذ لْحع صٌادج هؼٌٌْح ت

. اها ًرائح الفحص ػٌذ هقاسًرِا هغ هدوْػح ب الحاٌّح ػلى الذٌاصًْى  MDA  ّperoxynitriteشُْذ ًقصاى هؼٌْي تقٍن

هقاسًرا تودوْػح ب الحاٌّح ػلى الذٌاصًْى فقذ  21الٌسٍدً للكثذ فقذ سدل ذحسي هلحْظ لودوْػح ج الحاٌّح ػلى فٍراهٍي ب 

قشٌثح لوثٍالذِا فً هدوْػح السٍطشج حٍث اشاسخ الى هظِش ًسٍدً طثٍؼً للكثذ هروثال توظِش سلٍن للخالٌا  كاًد الٌرائح

الكثذٌح ّ الدٍثاًٍاخ الكثذٌح ّ الْسٌذ الوشكضي ػٌذ هقاسًرِا تودوْػح ب الحاٌّح ػلى الذٌاصًْى. ذسرٌرح الذساسح الحالٍح اى 

اسرخذام الوشكثاخ الؼضٌْح الفسفْسٌح كالذٌاصًْى ًرٍدح لكثشج اسرخذاهِا فً  دّسا حاهٍا للكثذ هي 21السرخذام فٍراهٍي ب

هرْفش تشكل هكول غزائً ّ سخٍص الثوي لزلك ذٌصح ُزٍ  21القطاػٍي الضساػً ّالثٍطشي ّاضافح الى كْى فٍراهٍي ب 

 الذساسح تأسرخذاهح.

 ْى، الذٌاصً 21ي، فٍراهٍي بػلن االًسدح، الكٍوٍاء الحٌٍْح، الحاهً الكثذ الكلمات المفتاحية:

 

 

 

 

 

 


