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RESEARCH ARTICLE 

Assessment of arsenic intoxication on human and murine tissues reveals complex toxicity 

resulting in variety of health damages most especially liver injury. Eulophia gracilis (E. gracilis) 

is an important medicinal orchid that elicits health benefit in folkloric medicine related to its 

antioxidant properties. However, scholarly literature lacks information on the role of E. gracilis 

in sodium arsenite-induced hepatic toxicity. Therefore, we assessed the influence of E. gracilis 

extracted in aqueous-methanol solvent on sodium arsenite-induced dysfunctional liver organ 

and genotoxicity in rats. Rats were intragastrically exposed to sodium arsenite (5 mg/kg) once 

in 7 days and concurrently with oral treatment of E. gracilis extract (200 mg/kg body weight) 

daily for 14 consecutive days. Arsenic-exposed rats displayed dysfunctional liver pathology 

through significant increases (p < 0.05) in plasma transaminases. Liver homogenate of 

intoxicated rats showed significantly declined (p < 0.05) redox activities of superoxide 

dismutase, catalase, arylesterase and deficit in reduced glutathione and Vitamin C alongside 

with severe diffuse vacuolar degeneration in liver architecture. Immunohistochemical analysis 

of liver showed an upregulated expression B-cell lymphoma 2 protein (BCL-2 protein) with 

concomitant low expression of tumor suppressor p53 protein coupled with clastogenicity 

depicted by increased frequency of micronucleated polychromatic erythrocytes (mPCEs) in the 

bone marrow of intoxicated rats. However, treatment with E. gracilis mitigated liver damage 

and improved the antioxidant enzymes and molecules in co-treated animals. Additionally, E. 

gracilis alleviated sodium arsenite-facilitated alteration in expression of BCL-2 and p53 

proteins in liver, abrogated surges in the frequency of formation of mPCEs in bone marrow 

and reduced pathological lesions in the examined liver organ of rats co-treated with E. gracilis. 

Overall, E. gracilis suppressed liver dysfunction associated with sodium arsenite exposure via 

abrogation of oxidative stress and genotoxicity in male rats. 
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Figure 1. Influence of E. gracilis on sodium arsenite-induced alterations in the plasma activities of alanine amino transferase (A), 
aspartate amino transferase (B), gamma glutamyl transferase (C), and the alkaline phosphatase (D) in rats (data are represented as M 
± SD of six animals in a group & * stand for significantly different from the control while # represents significantly different from SA 
group at p < 005) (Source: Authors’ own elaboration) 
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Figure 2. Ameliorative influences of E. gracilis on sodium arsenite-induced alterations in hepatic antioxidant status in rats: superoxide 
dismutase (A), catalase (B), arylesterase (C), reduced GSH (D), and vitamin C (E) (data are represented as M ± SD of six animals in a 
group & * stand for significantly different from the control while # represents significantly different from SA group at p < 005) (Source: 
Authors’ own elaboration) 

Figure 3. Ameliorative influence of E. gracilis on sodium arsenite-induced changes in hepatic markers of oxidative stress in rats: MDA 
(A) and Advanced oxidation protein product, AOPP (B) (data are represented as M ± SD of six animals in a group & * stand for significantly 
different from the control while # represents significantly different from SA group at p < 005) (Source: Authors’ own elaboration) 
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Figure 4. Effect of E. gracilis on sodium arsenite-induced changes 
in the frequency of micronucleated polychromatic erythrocytes 
formation in rats (data are represented as M ± SD of six animals 
in a group & * stand for significantly different from the control 
while # represents significantly different from SA group at p < 
005) (Source: Authors’ own elaboration) 

Figure 5. Histoarchitecture of rat liver showing the influence of 
E. gracilis in arsenic-induced toxicity in rats (the arrows indicate 
the area of vacuolar degeneration) (Source: Authors’ own 
elaboration) 
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Figure 6. Influence of E. gracilis on p53 expression in liver cell of sodium arsenite-induced toxicity in rats with corresponding imageJ 
percentage high positivity in representative samples (Source: Authors’ own elaboration) 

Figure 7. Influence of E. gracilis extract on BCl-2 expression in the liver cell of sodium arsenite-induced toxicity in rats with corresponding 
imageJ percentage high positivity in representative samples (Source: Authors’ own elaboration) 
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