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ABSTRACT

BACKGROUND AND OBJECTIVE: Studies have shown that the increase in urotensin — Il is associated with diabetes
disorders. Considering that using herbal medicines for the treatment of diseases leads to fewer complications compared
to most chemical drugs, the present study was conducted to investigate the effect of silymarin on glucose, and insulin
levels and the expression of urotensin — Il (U-I1) and urotensin — 11 receptor (U-Il R) genes in the liver tissue of type 2
diabetic male rats.

METHODS: In this experimental study, 36 male albino Wistar rats were randomly divided into 6 groups (n=6): 1.
Control group; 2 and 3. Control groups treated with 60 and 120 mg / kg / day silymarin; 4. Type 2 diabetic group which
received an intraperitoneal (i.p.) injection of 60 mg / kg streptozotocin and 120 mg / kg nicotinamide; 5 and 6. Diabetic
rats treated with 60 and 120 mg/kg/day silymarin. After 60 days of treatment, serum and liver tissue samples were
collected. Glucose, insulin, HOMA-IR index and liver enzymes were evaluated by spectrophotometry and ELISA
methods, while gene expression in liver tissue was analyzed by Real-time PCR method.

FINDINGS: Insulin levels increased significantly in diabetic groups treated with silymarin (60 and 120 mg/kg) (9.6+1.11
and 9.8+0.96, respectively) in comparison with the diabetic control group (7.10+1.06) (p<0.05). Moreover, glucose level,
HOMA-IR, liver enzymes, U-Il and U — Il R expression in diabetic group treated with silymarin significantly decreased
compared to diabetic control group (p<0.05).

CONCLUSION: The results of this study showed that administration of silymarin improves liver function in diabetic
rats.

KEY WORDS: Diabetes Mellitus, Silymarin, Urotensin — Il, Urotensin — Il Receptor, Liver.

Please cite this article as follows:
Kheiripour N, Karimi J, Tavilani H, Khodadadi I, Goodarzi MT. The Effect of Silymarin on the Expression of Urotensin—II and
Urotensin—I1 Receptor Genes in the Liver Tissue of Type 2 Diabetic Rats. J Babol Univ Med Sci. 2019;21:27-33.

*Corresonding Author: J. Karimi (PhD)

Address: Department of Clinical Biochemistry, Hamadan University of Medical Sciences, Hamadan, I.R.Iran
Tel: +98 81 38380452

E-mail: jamshidkarimi2013@gmail.com



WA Jle A} 0)9d /Jal; u?g“‘))“ pole oKl e

OHSen g 55 sy Sloo b sl AS by cpylo duw il

References

1.Bolbol Haghighi N, Molzemi S, Goli S, Mohammad Sadeghi H, Aminian M. The effect of hydroalcoholic extract of
ziziphora clinopodioides lam on testicular damage caused by diabetes mellitus in male rats. J Babol Univ Med Sci.
2017;19(12):43-9. [In Persian]

2.DeFronzo RA, Ferrannini E, Groop L, Henry RR, Herman WH, Holst JJ, et al. Type 2 diabetes mellitus. Nat Rev Dis
Primers. 2015;1: 15019.

3.Mohamed J, Nazratun Nafizah AH, Zariyantey AH, Budin SB. Mechanisms of Diabetes-Induced Liver Damage: The
role of oxidative stress and inflammation. Sultan Qaboos Univ Med J. 2016;16(2): e132-41.

4.Rahimi R, Karimi J, Khodadadi I, Tayebinia H, Kheiripour N, Hashemnia M, et al. Silymarin ameliorates expression
of urotensin Il (U-11) and its receptor (UTR) and attenuates toxic oxidative stress in the heart of rats with type 2 diabetes.
Biomed Pharmacother. 2018;101:244-50.

5.Barrette PO, Schwertani AG. A closer look at the role of urotensin Il in the metabolic syndrome. Front Endocrinol.
2012;3:165-75.

6.Goli F, Karimi J, Khodadadi I, Tayebinia H, Kheiripour N, Hashemnia M, et al. Silymarin attenuates ELMO-1 and
KIM-1 expression and oxidative stress in the kidney of rats with type 2 diabetes. Ind J Clin Biochem. 2018;1-8.
7.Mohamadifard M, Nazem H, Mottaghipisheh J. The effects of copper oxide nanoparticles and hydroalcoholic extracts
of berberis vulgaris, descurainia sophia and silybum marianum on catalase, glutathione peroxidase, and malondialdehyde
concentration in male diabetic rats. J Babol Univ Med Sci. 2016;18(3):54-61. [In Perian]

8.Kheiripour N, Karimi J, Khodadadi I, Tavilani H, Goodarzi MT, Hashemnia M. Silymarin prevents lipid accumulation
in the liver of rats with type 2 diabetes via sirtuinl and SREBP-1c. J Basic Clin Physiol Pharmacol. 2018:29(3):301-8.
9.Livak KJ, Schmittgen TD. Analysis of relative gene expression data using real-time quantitative PCR and the 2(-Delta
Delta C(T)) Method. Methods. 2001;25(4):402-8.

10.Kheiripour N, Karimi J, Khodadadi I, Tavilani H, Goodarzi MT, Hashemnia M. Hepatoprotective effects of silymarin
on liver injury via irisin upregulation and oxidative stress reduction in rats with type 2 diabetes. Iran J Med Sci. 2018; 1-
10.

11.Pieper AA, Brat DJ, Krug DK, Watkins CC, Gupta A, Blackshaw S, et al. Poly(ADP-ribose) polymerase-deficient
mice are protected from streptozotocin-induced diabetes. Proc Natl Acad Sci. 1999;96(6):3059-64.

12.Soto C, Mena R, Luna J, Cerbon M, Larrieta E, Vital P, et al. Silymarin induces recovery of pancreatic function after
alloxan damage in rats. Life Sci. 2004;75(18):2167-80.

13.Fujimoto K, Polonsky KS. Pdx1 and other factors that regulate pancreatic beta-cell survival. Diabetes Obes Metab.
2009;11 (4):30-7.

14.Kim SK, Hebrok M. Intercellular signals regulating pancreas development and function. Genes Dev. 2001;15(2):111-
217.

15.Pferschy-Wenzig EM, Atanasov AG, Malainer C, Noha SM, Kunert O, Schuster D, et al. Identification of isosilybin
a from milk thistle seeds as an agonist of peroxisome proliferator-activated receptor gamma. J Nat Prod. 2014;77(4):842-
7.

16.Alabdan MA. Silymarin ameliorates Metabolic Risk Factors and Protects against Cardiac Apoptosis in Streptozotocin-
induced Diabetic Rats. Biomed Biotechnol. 2015;3(2):20-7.

17.Tuorkey MJ, El-Desouki NI, Kamel RA. Cytoprotective effect of silymarin against diabetes-induced cardiomyocyte
apoptosis in diabetic rats. Biomed Environ Sci. 2015;28(1):36-43.

18.Feng B, Meng R, Huang B, Shen S, Bi Y, Zhu D. Silymarin alleviates hepatic oxidative stress and protects against
metabolic disorders in high-fat diet-fed mice. Free Radic Res. 2016;50(3):314-27.



J Babol Univ Med Sci; 21; 2019
Effects of Silymarin on Liver Tissue in Diabetic Rats; N. Kheiripour, et al

19.Altorjay I, Dalmi L, Sari B, Imre S, Balla G. The effect of silibinin (Legalon) on the the free radical scavenger
mechanisms of human erythrocytes in vitro. Acta Physiol Hung. 1992;80(1-4):375-80.

20.Tangvarasittichai S. Oxidative stress, insulin resistance, dyslipidemia and type 2 diabetes mellitus. World J Diabetes.
2015;6(3):456-80.

21.Cetinkunar S, Tokgoz S, Bilgin BC, Erdem H, Aktimur R, Can S, et al. The effect of silymarin on hepatic regeneration
after partial hepatectomy: is silymarin effective in hepatic regeneration? Int J Clin Exp Med. 2015;8(2):2578-85.
22.Chin J, Abas H, Sabariah I. Toxicity study of orthosiphon stamineus benth (misai kucing) on Sprague dawley rats.
Trop Biomed. 2008;25(1):9-16.

23.Prakasam A, Sethupathy S, Pugalendi KV. Influence of Casearia esculenta root extract on protein metabolism and
marker enzymes in streptozotocin-induced diabetic rats. Pol J Pharmacol. 2004;56(5):587-93.

24 Vozarova B, Stefan N, Lindsay RS, Saremi A, Pratley RE, Bogardus C, et al. High alanine aminotransferase is
associated with decreased hepatic insulin sensitivity and predicts the development of type 2 diabetes. Diabetes.
2002;51(6):1889-95.

25.Seeff LB, Curto TM, Szabo G, Everson GT, Bonkovsky HL, Dienstag JL, et al. Herbal product use by persons enrolled
in the hepatitis C Antiviral Long-Term Treatment Against Cirrhosis (HALT-C) Trial. Hepatology. 2008;47(2):605-12.
26.Fried MW, Navarro VJ, Afdhal N, Belle SH, Wahed AS, Hawke RL, et al. Effect of silymarin (milk thistle) on liver
disease in patients with chronic hepatitis C unsuccessfully treated with interferon therapy: a randomized controlled trial.
JAMA. 2012;308(3):274-82.

27.Valenzuela A, Aspillaga M, Vial S, Guerra R. Selectivity of silymarin on the increase of the glutathione content in
different tissues of the rat. Planta Med. 1989;55(05):420-2.

28.Cheng X, Zhang J, Chen Z. Effects of Total Flavone from Rhododendron simsii Planch. Flower on Postischemic
Cardiac Dysfunction and Cardiac Remodeling in Rats. Evid Based Complement Alternat Med. 2017; 2017:1-9.



