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reptans on oxidative stress biomarkers in carbon tetrachloride-
induced hepatotoxicity model in Rat
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Abstract

Production of reactive oxygen species (ROS) and induction of oxidative stress are the main
mechanisms of xenobiotics-induced liver injury. In the present study, the effect of hydro-
alcoholic extract Potentilla reptans on oxidative stress indices in carbon tetrachloride (CCl4)
induced liver toxicity in male rats was investigated. Thirty five male Wistar-albino rats (200-
250 g) were divided into five experimental groups; Group I was treated with distilled water
via gavage daily, followed by Normal saline 0.9%, 1ml’kg B.W, intraperitoneal (i.p) on day
16. Group II received distilled water via gavage daily, followed by olive oil, i.p on day 16.
Group III treated with distilled water via gavage daily, followed by a single dose of CCI4 with
olive oil 50%, i.p on day 16. Group IV and V received extract at doses of 100 and 250 mg/kg
via gavage daily, followed by a single dose of CCI4 with olive oil 50%, i.p on day 16. Then
serum levels of biochemical liver parameters such as, aspartate aminotransferase (AST),
alanine aminotransferase (ALT), alkaline phosphatase (ALP), total protein (TP) and total
bilirubin (TB) and serum level of oxidative enzymes, superoxide dismutase (SOD),
glutathione peroxidase (GPX) and catalase (CAT) were performed. The results of our research
showed that CCl4 in the hepatotoxic group caused a significant increase in the serum levels of
AST, ALT, ALP and TB as well as decreased TP, SOD, GPX and CAT serum levels.
Treatment with the extract at dose 250 mg/kg/d significantly normalized the CCl4-elevated
serum levels of ALT, AST and ALP. The extract (100 and 250mg/kg) also increased levels of
SOD and GPX. Results of the present study indicated that the extract had antioxidant
properties and reduced the toxic effects of carbon tetrachloride in the liver.

Key word: Hydro-alcoholic extract of Potentilla reptans, Carbon-tetrachloride, Biomarker,
Hepatotoxicity, Oxidative Stress

1- DVM Graduated, Faculty of Veterinary Medicine, Islamic Azad University, Karaj Branch, Karaj, Iran

2- Assistant Professor, Department of Basic Sciences, Faculty of Veterinary Medicine, Islamic Azad University,
Karaj Branch, Karaj, Iran

3- Assistant Professor, Department of Clinical Sciences, Faculty of Veterinary Medicine, Islamic Azad
University, Karaj Branch, Karaj, Iran

Corresponding Author: Abdolmaleki, Z., E-mail: zohreh.abdolmaleki@kiau.ac.ir

Iranian Veterinary Journal, Autumn, 2019, Vol. 15, No. 3: 58-67 (Persian).



Refrences

Avci, G.; Kupeli, E.; Eryavuz, A.; Yesilada, E. and Kucukkurt, I. (2006). Antihypercholesterolaemic and
antioxidant activity assessment of some plants used as remedy in Turkish folk medicine. Journal of
Ethnopharmacology, 107(3): 418-423.

Batey, R.G.; Salmond S.J. and Bensoussan, A. (2005). Complementary and alternative medicine in the treatment
of chronic liver disease. Current Gastroenterology Reports, 7(1): 63-70.

Braet, F. and Wisse, E. (2002). Structural and functional aspects of liver sinusoidal endothelial cell fenestrae: a
review. Comparative Hepatology, 1(1): 1.

Brewer, M. (2011). Natural antioxidants: sources, compounds, mechanisms of action, and potential applications.
Comprehensive Reviews in Food Science and Food Safety, 10(4): 221-247.

Damien Dorman, H.J.; Shikov, A.N.; Pozharitskaya, O.N. and Hiltunen, R. (2011). Antioxidant and Pro-Oxidant
Evaluation of a Potentilla alba L. Rhizome Extract.. Chemistry and Biodiversity, 8(7): 1344-1356.

De Natale, A. and Pollio, A. (2007). Plants species in the folk medicine of Montecorvino Rovella (inland
Campania, Italy). Journal of Ethnopharmacology, 109(2): 295-303.

Drotman, R. and Lawhorn G. (1978). Serum enzymes as indicators of chemically induced liver damage. Drug
and Chemical Toxicology 1(2): 163-171.

Ferrucci, L.M.; Bell, B.P.; Dhotre, K.B.; Manos, M.M.; Terrault, N.A.; Zaman, A. et.al. (2010). Complementary
and alternative medicine use in chronic liver disease patients. Journal of Clinical Gastroenterology, 44(2):
e40.

Gebicki, J.M. (2016). Oxidative stress, free radicals and protein peroxides. Archives of Biochemistry and
Biophysics, 595: 33-39.

Ha, B.J. and Lee J.Y. (2003). The effect of chondroitin sulfate against CCl4-induced hepatotoxicity. Biological
and Pharmaceutical Bulletin, 26(5): 622-626.

Hosseini-Zijoud, S.M.; Ebadi, S.A.; Goodarzi, M.T.; Hedayati, M.; Abbasalipourkabir, R.; Mahjoob, M.P. et al.
(2016). Lipid peroxidation and antioxidant status in patients with medullary thyroid carcinoma: A case-
control study. Journal of clinical and diagnostic research, Journal of Clinical and Diaghostic Research, 10(2):
BCO04.

Ikeda, Y.; Murakami, A. and Ohigashi, H. (2008). Ursolic acid: An anti-and pro-inflammatory triterpenoid.
Molecular Nutrition and Food Research, 52(1): 26-42.

Jaeschke, H.G.; Gores, J.; Cederbaum, A.L.; Hinson, J.A.; Pessayre, D. and Lemasters, J.J. (2002). Mechanisms
of Hepatotoxicity. Toxicological Sciences, 65(2): 166-176.

Kim, K.H.; Bae, J.H.; Cha, S.W.; Han, S.S.; Park K.H. and Jeong T.C. (2000). Role of metabolic activation by
cytochrome P450 in thioacetamide-induced suppression of antibody response in male BALB/c mice.
Toxicology Letters, 114(1-3): 225-235.

Kohen, R. and Nyska, A. (2002). Invited review: Oxidation of biological systems: oxidative stress phenomena,
antioxidants, redox reactions, and methods for their quantification. Toxicologic Pathology, 30(6): 620-650.

Lin, H.M.; Tseng, H.C.; Wang, C.J.; Lin, J.J.; Lo, C.W. and Chou, F.P. (2008). Hepatoprotective effects of
Solanum nigrum Linn extract against CCl4-induced oxidative damage in rats. Chemico-Biological
Interactions, 171(3): 283-293.

Liu, J. (1995). Pharmacology of oleanolic acid and ursolic acid. Journal of Ethnopharmacology, 49(2): 57-68.

Luk, JM.; Wang, X.; Liu, P.; Wong, K.F.; Chan, K.L.; Tong Y. et al. (2007). Traditional Chinese herbal
medicines for treatment of liver fibrosis and cancer: from laboratory discovery to clinical evaluation. Liver
International, 27(7): 879-890.

Naik, S.R. and Panda V.S. (2007). Antioxidant and hepatoprotective effects of Ginkgo biloba phytosomes in
carbon tetrachloride-induced liver injury in rodents. Liver International, 27(3): 393-399.

Iranian Veterinary Journal, Autumn, 2019, Vol. 15, No. 3: 58-67 (Persian).



Nijveldt, R.J.; Van Nood, E.D.; Van Hoorn, E.; Boelens, P.G.; Van Norren, K. and Van Leeuwen, P.A. (2001).
Flavonoids: a review of probable mechanisms of action and potential applications. The American Journal of
Clinical Nutrition, 74(4): 418-425.

Paduch, R.; Wiater, A.; Locatelli, M. and Tomczyk, M. (2015). Aqueous extracts of selected Potentilla species
modulate biological activity of human normal colon cells. Current Drug Targets, 16(13): 1495-1502.

Panahi Kokhdan, E.; Ahmadi, K.; Sadeghi, H.; Sadeghi, H.; Dadgary, F.; Danaei N. and Aghamaali M.R. (2017).
Hepatoprotective effect of Stachys pilifera ethanol extract in carbon tetrachloride-induce hepatotoxicity in
rats. Pharmaceutical Biology, 55(1): 1389-1393.

Sadeghi, H.S.; Nikbakht, M.R.; Izadpanah, G. and Sabzali, S. (2008). Hepatoprotective effect of Cichorium
intybus on CCl4-induced liver damage in rats. African Journal of Biochemistry Research, 2(6): 141-144.

Soni, B.; Visavadiya, N.P. and Madamwar, D. (2008). Ameliorative action of cyanobacterial phycoerythrin on
CCl4-induced toxicity in rats. Toxicology, 248(1): 59-65.

Stickel, F. and Schuppan, D. (2007). Herbal medicine in the treatment of liver diseases. Digestive and Liver
Disease, 39(4): 293-304.

Szymonik-Lesiuk, S.; Czechowska, G.; Stryjecka-Zimmer, M.; Stomka, M.; MAldro, A.; Celinski, K. and
Wielosz, M. (2003). Catalase, superoxide dismutase, and glutathione peroxidase activities in various rat
tissues after carbon tetrachloride intoxication. Journal of Hepato-Biliary-Pancreatic Surgery, 10(4): 309-315.

Tomcezyk, M. and Latté, K.P. (2009). Potentilla—A review of its phytochemical and pharmacological profile.
Journal of Ethnopharmacology, 122(2): 184-204.

Tomcezyk, M.; Leszczynska, K. and Jakoniuk, P. (2008). Antimicrobial activity of Potentilla species. Fitoterapia
79(7-8): 592-594.

Tomcezyk, M.; Wiater, A. and Pleszczynska, M. (2011). In vitro anticariogenic effects of aerial parts of Potentilla
recta and its phytochemical profile. Phytotherapy Research, 25(3): 343-350.

Tomovic, M.T.; Cupara, S.M.; Popovic-Milenkovic, M.T.; Ljujic, B.T.; Kostic M.J. and Jankovic, S.M. (2015).
Antioxidant and anti-inflammatory activity of Potentilla reptans L. Acta Poloniae Pharmaceutica, 72: 137-
145.

Weber, L.W.; Boll, M. and Stampfl, A. (2003). Hepatotoxicity and mechanism of action of haloalkanes: carbon
tetrachloride as a toxicological model. Critical Reviews in Toxicology, 33(2): 105-136.

Yang, Y.S.; Ahn, T.H.; Lee, J.C.; Moon, C.J.; Kim, S.H.; Jun, W. et al. (2008). Protective effects of
Pycnogenol® on carbon tetrachloride-induced hepatotoxicity in Sprague—Dawley rats. Food and Chemical
Toxicology, 46(1): 380-387.

Zargari, A. (1995). Medicinal plants, Tehrari University Publications. ISBN, Pp: 602-605.

Zhang, L.; Yang, J.; Chen, X.-q.; Zan, K.; Wen, X.-d.; Chen, H. et al. (2010). Antidiabetic and antioxidant
effects of extracts from Potentilla discolor Bunge on diabetic rats induced by high fat diet and streptozotocin.
Journal of Ethnopharmacology, 132(2): 518-524.

Iranian Veterinary Journal, Autumn, 2019, Vol. 15, No. 3: 58-67 (Persian).



