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Protective Effect of Hydroalcoholic Extract of Ziziphora clinopodioides on Hepato-Renal
Toxicity of Silver Nanoparticles in Male Rats: An Experimental Study

Milad Khazaie!, Mehrdad Pooyanmehr2, Ali Maleki?, Samad Alimohammadi*, Lida Haghnazari®
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Background and Objectives: Toxicological studies on silver nanoparticles (Ag-NPs) have great importance due to their extensive
biomedical applications. Because of high antioxidant property of Ziziphora clinopodioides, the aim of this study was to investigate the
protective effect of this plant against Ag-NPs-induced toxicity.

Materials and Methods: In this experimental study, 30 male rats weighing 200+20 g were divided into 5 groups of 6 which included
the control group, the group receiving Ag-NPs with a dose of 200 ppm, the groups receiving the hydroalcoholic extract of Ziziphora
clinopodioides with doses of 20, 60, and 180 mg/kg along with Ag-NPs (200 ppm). The compounds were administered orally once a
day for 30 days. At the end of the treatment period, blood samples were collected and serum activity of alkaline phosphatase, alanine
aminotransferase, aspartate aminotransferase, lactate dehydrogenase, and serum concentration of urea and creatinine were evaluated.
Data were analyzed by one-way analysis of variance and Tukey’s post hoc test.

Results: The results indicated that administration of Ag-NPs significantly increased the serum activity of alkaline phosphatase, alanine
aminotransferase, aspartate aminotransferase, lactate dehydrogenase, and serum concentration of urea and creatinine compared to the
control group (p<0.05). These changes were improved during treatment with the extract of Ziziphora clinopodioides in different doses
compared to the group receiving Ag-NPs (p<0.05).

Conclusion: Based on the results of the present study, the Ziziphora clinopodioides may be effective in preventing the toxicity of Ag-
NPs.

Keywords: Silver nanoparticle, Ziziphora clinopodioides, Hepato-Renal toxicity, Rat

Funding: This study was funded by Razi University, Kermanshah, Iran.

Conflict of interest: None declared.

Ethical considerations: The Ethics Committee of Razi University approved the study (Code of ethics: 396-2-039).
Authors’ contributions:

- Conceptualization: Samad Alimohammadi, Mehrdad Pooyanmehr

- Methodology: Samad Alimohammadi, Mehrdad Pooyanmehr

- Data collection: Mehrdad Pooyanmehr, Milad Khazaie, Ali Maleki, Lida Haghnazari
- Formal analysis: Samad Alimohammadi, Mehrdad Pooyanmehr, Milad Khazaie

- Supervision: Samad Alimohammadi, Mehrdad Pooyanmehr

- Project administration: Samad Alimohammadi, Mehrdad Pooyanmehr

- Writing - original draft: Samad Alimohammadi

- Writing - review & editing: Samad Alimohammadi

Citation: Khazaie M, Pooyanmehr M, Maleki A, Alimohammadi S, Haghnazari L. Protective Effect of Hydroalcoholic Extract of
Ziziphora clinopodioides on Hepato-Renal Toxicity of Silver Nanoparticles in Male Rats: An Experimental Study. J Rafsanjan Univ
Med Sci 2024; 23 (7): 578-88. [Farsi]

1- DVM Graduate, Faculty of Veterinary Medicine, Razi University, Kermanshah, Iran

2- Assistant Prof., Dept. of Basic Sciences and Pathobiology, Faculty of Veterinary Medicine, Razi University, Kermanshah, Iran

3 Assistant Prof., Medical Biology Research Center, Health Technology Research Institute, Kermanshah University of Medical Sciences,
Kermanshah, Iran

4 Assistant Prof., Dept. of Basic Sciences and Pathobiology, Faculty of Veterinary Medicine, Razi University, Kermanshah, Iran

ORCID: 0000-0001-7489-4578.

(Corresponding Author) Tel: (083) 38320041, E-mail: S.alimohammadi@razi.ac.ir

5 Associate Prof., Dept. of Clinical Biochemistry, School of Medicine, Kermanshah University of Medical Sciences, Kermanshah, Iran

VF o Jle Y oylad (YY 0,90 d\?swﬁ)éifr}k«o\gmc\bdbu

CCBY-NC.4.0 DEED OAA



