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ABSTRACT

Hyperlipidemia is one of the major risk factors that precipitate coronary heart disease and
atherosclerosis. In the present study, the effects of silver nanoparticles and rosuvastatin on serum endothelin
and Obestatin in high cholesterol diet-induced hyperlipidemia in rats have been evaluated. This study was
carried out on 55 male rats. They were randomly divided in to 11 groups. The first group served as a control
group (negative group) fed on standard diet. The second group fed on high cholesterol diet referred to positive
group. The other groups that fed on high cholesterol diet and treated with silver nanoparticles subdivided in to
four groups according to concentration (5, 10) mg/kg and periods of treatment (8, 12) weeks. The remaining
four groups fed on atherogenic diet and treated with rosuvastatin .This group also subdivided according to
concentration (5, 10) mg/kg and periods of treatment (8, 12) weeks. The obtained results showed that,
endothelin concentration was statistically significant decrease (p < 0.05) in groups treated with silver
nanoparticles and rosuvastatin in compared with atherogenic group. While there was no important or
statistically significant difference (p < 0.05) in Obestatin between a group of atherogenic and groups which
treated with silver nanoparticles and rosuvastatin drug. The results have been shown significant positive
correlation between Endothelin and TC, TG, LDL and VLDL and significant negative correlation with HDL. Also,
the results have been shown significant positive correlation (p<0.05) between Obestatin and TC, TG, LDL, VLDL
and significant negative correlation with HDL.
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INTRODUCTION

Usually increase in the cholesterol levels and lipids in the blood define as hyperlipidemia, and is also
referred to dyslipidemia that appear the different disorders of lipoprotein metabolism. The main
characterization of  dyslipidemia is elevated in cholesterol or triglycerides, or decline in high density
lipoprotein cholesterol (HDL) level and also increase in (LDL) level, which is considered as an indicator of
atherosclerosis [1].

Hyperlipidemias may be classified into two types: primary hyperlipidemia and secondary
hyperlipidemia. Primary hyperlipidemia is commonly accrued due to genetic problems, but secondary
hyperlipidemia will take place as a result of other underlining diseases such as diabetes. Hyperlipidemia
furthermore divided according to the type of lipid elevated in to hypercholesterolemia, hypertriglyceridemia or
both united called hyperlipidemia [2]. The high risk of cardiovascular disease is strongly related to LDL, and a
lower risk is associated with HDL in adults. During childhood and adolescence the risk factors of
cardiovascular disease are associated with severity of atherosclerosis in adults [3].

Rosuvastatin is an artificial statin that have a many number of binding interactions with HMG-CoA
reductase [4]. Statins are (3-hydroxy-3-methylglutaryl coenzyme A (HMG CoA reductase inhibitors) that are
first drug of choice treating elevated LDL cholesterol levels [5]. Rosuvastatin possess the lengthiest terminal
half-life among statins and it is relatively hydrophilic and selectively take-up and active in hepatocytes [6]. Oral
administration of rosuvastatin had an action that longer on hepatocytes and cause a strong inhibitor on
cholesterol synthesis in hepatic cell compared with other statins [7].

Nanotechnology is currently being applied in all manner of commercial industries to confer unique
properties on products or improve those existing ones [8]. Nanoparticles (NPs) are widely used in biomedical
application. They are used as deliver pharmaceutics, novel diagnostic and therapeutic approaches [9]. Silver
NPs (SNPs) are one of the nanomaterials have unlike the shape (rods, spheres, triangles, wires,) and covering
(peptide ,citrate, sugars, polymer). [10].The main Characterization of SNPs morphology is spherical and smooth
surface. The nanoparticles diameter range from (< 50) nm. Trans electron microscopic image (TEM)
expressions that the nanoparticles are more or less uniform in shape and size [11]. Aim of present study is
show the effect of different concentration of silver nanoparticles and rosuvastatin on serum endothelin and
obestatin in rats fed on high cholesterol diet.

METHODS

Experimental animals

Male albino rats are (55) in number. Their weight ranged between (145-255) g and aged between (12-
17) weeks were obtained from higher institutes of fertility and university of Babylon and the study begin from
(1/7/2015) to (1/1/2016).Animals were housed in the animal house University of Al Kufa /Faculty of Science
under control condition (light for12-h and dark for 12-h cycle) at room temperature (21-24) °C and give a
standard and atherogenic diet.
Silver nanoparticle and Rosuvastatin

The silver nanoparticles were obtained from (Nanjing Nano Technology co, Itd) with average size 50
nm and purity 99.9 was examined by scanning electron microscope to confirm primary particle size image (3-
1). 2mg of AgNO; were diluted in 10 ml of deionized water a stock solution for preparation of 5 and 10 mg/ml
concentration of silver nanoparticles.
Rosuvastatin drug with 5 and 10 mg/kg concentration was obtained from (RANBAXY).

Blood samples

The blood was drawn by heart puncture by using a disposable syringe (same in volume) and then left
at room temperature for coagulating, after that the clotted blood centrifuged for 15 minutes at 3000 rpm,
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then the serum was isolated at storied at deep freeze in Al- Sadder Teaching City in Al-Najaf Al-Ashraf province
until using for measurement of biomarkers and lipid profile.

Biomarker measurement
Measurements serum Endothelin

The assessment of endothelin rats ELSA kit provided by (Elabscience—China) sandwich immunoassay
technique (enzyme linked immunosorbent assay-automated microtiter plate), ELISA reader (Bio kit ELx800
reader, ELx50, washer/USA). Appendix 1
Measurements serum Obestatin in rat ELSA kit

The assessment of obestatin rats ELSA kit provided by (Elascience—China) sandwich immunoassay
technique (enzyme linked immunosorbent assay-automated microtiter plate), ELISA reader (Bio kit ELx800
reader, ELx50, washer/USA).

Measurements serum cholesterol rat estimation kit

This was done by a method based on enzymatic colorimetric test, executed with rats specific kit for
test, supplied by BIOLABO.

Measurements serum triglyceride rat estimation kit

This was done by a method based on enzymatic colorimetric test, executed with rats specific kit for
test, supplied by BIOLABO.

Measurements serum HDL-cholesterol rat estimation kit

This was done by a method based on phosphotungstic precipitation test, executed with rat specific kit
for test, supplied by BIOLABO.

Calculation of LDL-cholesterol
LDL-cholesterol, (mg/dl) was calculated according to the following formula:
LDL Chol=Total Chol. — (Triglycerides/5) HDL Chol.

Calculation VLDL-cholesterol

VLDL-cholesterol, (mg/dl) was calculated according to the following formula:

VLDL Chol = (Triglycerides / 5)

Statistical analysis

Statistical analyses were performed using social sciences (SPSS). Data were expressed as mean + SEM.
The least difference (LSD) test was performed to determine the significant variances. P< 0.05 was used as
statistically significant and for showing the associations between two continuous variables of study parameter
was used Pearson correlation coefficient, which P< 0.01 was used as statistically significant.

RESULTS

Effect on the Endothelin concentration in the male rat

The results in figure (1) showed that serum Endothelin was statistically significant decrease (p <
0.05)in control group in compared with group fed on atherogenic diet .There was statistically significant
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decrease (p < 0.05) in Endothelin level in group treated with silver nanoparticles for tow period (8 and 12
weeks) and rosuvastatin for (8 and12 weeks) in compared with atherogenic group.There was no important or
statistically significant difference in mean serum Endothelin between group treated with silver nanoparticles
and group which treated with rosuvastatin drug for tow period respectively .While, group treated with silver
nanoparticles for 12 weeks was highly significant decrease (p < 0.05) in mean serum Endothelin in compared
with other study groups (AD, S2, R2, R3).

Figure 1: the difference in mean Serum Endothelin between study groups.

C: control, AD2: atherogenic diet for tow month, AD3: atherogenic diet for three month, S2: silver
nanoparticles for tow month, S3: silver nanoparticles three month, R2: rosuvastatin drug for tow month, R3:
rosuvastatin drug three month

Effect on the obestatin concentration in the male rat

Figure (2): the difference in mean Serum Obestatin between study groups.

C: control, AD2: atherogenic diet for tow month, AD3: atherogenic diet for three month, S2: silver
nanoparticles for tow month, S3: silver nanoparticles three month, R2: rosuvastatin drug for tow month, R3:
rosuvastatin drug three month

The results in (4-8) showed that serum Obestatin was significantly statistically significant decrease (p <
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n control group in compared with group fed on atherogenic diet. There was statistically significant

decline (p < 0.05)in Obestatin levels in group treated with silver nanoparticles and rosuvastatin for (12 weeks)
in compared with atherogenic group. There was no important or statistically significant difference in mean

serum

Obestatin between group treated with silver nanoparticles and group which treated with rosuvastatin

drug for tow period respectively .While, group treated with silver nanoparticles for 12 weeks was highly
significant decrease (p < 0.05) in mean serum Obestatin in compared with other study groups (AD, S2, R2, R3).

The co

rrelation between Endothelin and lipid profile levels

The result of correlation and liner regression between Endothelin and lipid profile are indicated:

The presented of significant positive correlation (p<0.05) between Endothelin and cholesterol levels
(mg/ml)of the male rat (R°= 0.802), (figure:3)

The presented of significant positive correlation (p<0.05) between Endothelin and triglyceride levels
(mg/ml)of the male rat (R2= 0.894), (figure:4)

The presented of significant negative correlation (p<0.05)
(mg/ml)of the male rat (R2= 0885.), (figure:5)

between Endothelin and HDL-C levels

The correlation between Obestatin and lipid profile levels
The result of correlation between Obestatin and lipid profile are indicated:

Figure (3): correlation between Endothelin and TC

The presented of significant positive correlation (p<0.05) between Obestatin and cholesterol levels
(mg/ml )of the male rat (R’= 0.810), (figure:6)

The presented of significant positive correlation (p<0.05) between Obestatin and triglyceride levels
(mg/ml)of the male rat (R2= 0.896), (figure:7)

The presented of significant negative correlation (p<0.05) between Obestatin and HDL-C levels ( mg/ml
)of the male rat (R’= 0. 888), (figure:8)

Figure (4): correlation between Endothelin
and TG
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Figure (5): correlation between Endothelin and
HDL-C

Figure (6): correlation between Obestatin
and TC
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Figure (7): correlation between Obestatin and TG Figure (8): correlation between Obestatin and
HDL-C
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DISCUSSION

The current study revealed a significant elevated (p < 0.05) in the mean serum Endothelin concentration
in the group fed on atherogenic diet in comparison with control group. These findings were in agreement with
the study of [12].

Previous studies suggested that plasma ET-1 is also increased in hypercholesterolaemia before the
progress of atherosclerosis [13, 14]. Hypercholesterolemia causes an increase in the formation of reactive
oxygen species (ROS) and in companied with elevation LDL and decline in HDL, thus lead to reduce in the
functions of endothelial and increase in the endothelin levels [15].

Many studies have revealed that oxidized low-density lipoprotein (oxLDL) and HDL numerous are
contributed in the synthesis of prepro-ET-1 [16, 17]. ET-1 was functioning as a potent chemoattractant for
monocytes, stimulates macrophage cells [18] and enhance the vascular smooth muscle hypertrophy [19].

The result of present study indicated a significant decline (p < 0.05) in Endothelin concentration in groups
treated with rosuvastatin drug in comparison with an atherogenic group. These findings were in agreement
with the study [20].

Many studies have demonstrated that statin drugs were displayed as a pleiotropic effect to reduce in the
plasma LDL, like lowering the endothelins production and act beneficial action on endothelial function [21]. A
previous study has shown that the statins have antioxidant action to reduce the ROS formation, so that, the
statin used for improvement of endothelial dysfunction, dyslipidemia and cardiovascular disease therapy [22].

Another study showed that statin increase the expressing of endothelial nitric oxide synthase (eNOS)
[23, 24]. NO prevents the secretion of ET-1 from the endothelium [25, 26].

The result of current study indicated a significant decrease (p < 0.05) in Endothelin concentration in
groups treated with silver nanoparticles in compared with atherogenic group. The study of Sheikpranbabu et
al. (2009) indicate that Ag-NP have a curative property in vascular permeability. Ag-NP had an important action
on decreasing the permeability of endothelial. This is showing that silver obestatine can be used for treating of
several disorders associated with high permeability [27]. Previous studies have shown that the larger particle
(50 nm) easily enters into the endothelial cell with absence of toxicity [28, 29]. Kalimuthu et al. (2008)
suggested that the nanoparticles with size (40-50 nm) prevent the proliferation and migration in BRECs [30]
and to enhance apoptosis [31].

Previous studies suggested that ET-1 is affected by cholesterol, which is important for the
development of atherosclerosis. [32, 33].
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Bergdahl et al.,, (2003) shown that the endothelin increased by cholesterol [32]. This indicated that the
endothelin has positive correlated with cholesterol. Study of Yu et al., 2015 suggested that endothelin
negatively correlated with high density lipoprotein [34]. In contrast, Chai et al., 2010 found that Plasma levels
of ET-1 did not correlate with cholesterol features (TC, TGs, HDL, LDL) level in patients with coronary heart
disease [35].

The results in present study showed that there was no important or statistically significant difference (p
< 0.05) in Obestatin among all study groups (AD, S5, R5, and R10). These findings were in agreement with
previous study Zou et al., (2009) which have shown that obestatin levels were not different between obese
and control groups [36]. It has been reported that the reason for the increase in obestatin level is a negative
feedback effect of obestatin on appetite.

Zhang et al., (2005) demonstrated that there was not significant difference in obestatin level in the
fasted or fed state animals [37]. In addition Yildiz et al., (2014) observed no statistically significant differences
in obestatin levels before and after the diet in overweight or obese patients [38]. In contrast, the results of
other studies showed that obestatin level was significantly higher in obese compared with controls [39, 40].

Other study contrary expectation, peripheral blood obestatin levels significantly decrease in obesity
[41.42, 43].

Study of Guo et al., (2007) confirmed that lower level of pre-prandial Obestatin in obese patients may
be linked to the troubled satiety perception in obesity and anorexigenic effect of obestatin [44]. Bdeer et al.,
(2015) suggested that after the feeding of a high cholestrole diet, the combined rise in glucose and insulin that
is responsible for the reduction of obestatin in blood [45].

As obestatin suppresses the contraction of jejunal and inhibits emptying activity of gastric. It is
important to notice that the anorexigenic impact depends on the external sites of action. Furthermore,
suppression in contraction of jejunal might create an afferent vagus signal to stimulate satiety in the CNS [46].

Obestatin has a potential role in the pathophysiology of obesity [47]. Catalan et al. (2007) estimated
the actual existing of obestatin receptor in adipose tissue and whether the expression levels are modified in
obesity [48]. Sever study demonstrated that Obestatin decrease of body weight [49, 50 51] and others
suggesting no effect [52, 53]. Nakahara et al. (2008) have shown that obestatin level was significantly
decreased and negatively correlated with BMI obese subjects [54].

Furnes et al., (2008) reported that stomach contributed to a certain amount of circulating obestatin
[55].In addition, previous studies suggest that obestatin is involved in lipid metabolism. The treatment with
Obestatin led to decrease in cholesterol and triglyceride levels [56, 57, 58]reported that.

Due to the impacts of obestatin on energy balance, levels of this peptide may be affected by physical
activity and causes changes in appetite and weight [59].The current result revealed a significant positive
correlation between obestatin and TC, TG, LDL and a significant negative between obestatin and HDL, that
result was agreement with another study [39, 47] have also reported that obestatin levels were positively
correlated with TC and TG levels.

Study of Gutierre-Grobe et al. (2010) shown that lower levels of obestatin are associated with
overweight [60], TG and TC levels and Yildiz et al., (2014) confirmed that the correlation between obestatin
and HDL was a significant negative [38].In contrast, Abou Fard et al., (2014) revealed that plasma obestatin
was negatively correlated with TC and TG in both diabetic and obese rats [43] and study of Bdeer et al., (2015)
showed non- significant correlation between the changes in obestatin and the changes in HDL [45].These
findings denote that obestatin homeostasis is more obviously related to the disturbances in insulin and glucose
metabolism rather than the changes in the lipid profile.

May - June 2016 RJPBCS 7(3) Page No. 1028



(1]

(2]
(3]
(4]
(5]
(6]
(7]
(8]
(9]
(10]

(11]

(12]
(13]

(14]
(15]
(16]
(17]
(18]

(19]
[20]

[21]
(22]
(23]
(24]
[25]
[26]

(27]
(28]

[29]
(30]

(31]
(32]
(33]

(34]
(35]
(36]
(37]
(38]
(39]

ISSN: 0975-8585

REFERENCES

Stang J, Story M. eds. Guidelines for adolescent nutrition services. Minneapolis, MN: Center for
Leadership, Education and Training in Maternal and Child Nutrition, Division of Epidemiology and
Community Health, School of Public Health, University of Minnesota 2005;pp:101- 109

Hassan B. J Chromat Separation Techniq 2013; 4:2

Shamir R, Fisher EA. Am Fam Physician 2000; 61(3):675-682,685-676.

Rubba P, Marotta G, Gentile M. Vascular Health and Risk Management 2009; 5:343-52.

Moon YK, Kashyap ML .Pharmacotherapy 2004; 24:1692-13

Rosenson RS. Exp Rev Cardiovasc Ther 2003; 1:495-505.

McTaggart F, Buckett L, Davidson R. Am J Cardiol 2001; 87:28B—32B.

Linkov I, Satterstrom FK, Corey LM. Nanomedicine 2008; 4, (2):167-171.

Caruthers S D, Wickline SA, Lanza GM. Curr. Opin. Biotechno 2007; 18: 26-30.

Reidy B, Haase A, Luch A, Dawson KA, Lynch I|. A Critical Review of Current Knowledge and
Recommendations for Future Studies and Applications Materials 2013; 6: 2295-2350.

Yousef J, Hendi H, Hakami FS, Awad MA, Alem AF, Hendi AA, Ortashi k , Al Mrshoud MF. Journal of
American Science 2012; 8(3(:589 -593.

Hussein SA, El-Senosi YA, Ragab MR, Hammad MMF. BVMJ 2014; 27(2): 277-289.

Weber MA, Black H, Bakris G, Krum H, Linas S, Weiss R, Linseman JV, Wiens BL, Warren MS , Lindholm
LH. Lancet 2009; 374:1423-31.

Dhaun N, Goddard J, Kohan DE, Pollock DM, Schiffrin EL, Webb DJ. Hypertension 2008; 52:452-459.
Casino PR, Kilcoyne CM, Quyyumi AA, Hoeg JM, Panza JA .Circulation 1993; 88: 2541-7.

Kedzierski RM, Yanagisawa M. Annu. Rev. Pharmacol.Toxicol 2001; 41: 851-876.

Masaki T. Trends. Pharmacol. Sci 2004; 25: 219-224.

Dhaun N, Ferro CJ, Davenport AP, Haynes WG, Goddard J, Webb DJ. Nephrol DialTransplant 2007;
22:3228-3234.

Dhaun N, Macintyre IM, Melville V, Lilitkarntakul P, NR, Goddard J, Webb DJ Hypertension 2009;
54:113-119

Xilifu D, Abulizi A, Nijiati R, Long Z, Xinrong Z , Xiangyang Z . Experimental and Therapeutic Medicine
2014; 8(6):1683-1688.

Maji D, Shaikh S, Solanki D ,Gaurav K. Indian J Endocrinol Metab 2013; 17:636—646 .

Kassan M, Montero MJ, Sevilla MA .Eur J Pharmacol 2010; 630: 107-11.

Agewall S, Hernberg A. Clin Sci 2006; 111: 87-91.

Lardizabal JA, Deedwania PC. Curr Atheroscler Rep 2011; 13:43-50.

Boulanger C, Luscher TF .J Clin Invest 1990; 85:587-590

Luscher TF, Yang Z, Tschudi M, Segesser L, Stulz P, Boulanger C, Siebenmann R, Turina M , Buhler FR
. Circ Res 1990; 66:1088—-1094.

Sheikpranbabu S, Kalishwaralal K, Venkataraman D, Eom SH, Park J , Gurunathan S . Journal of
Nanobiotechnology 2009; 7:8.

Riicker R, Phipps RP, Schneider A, Frampton M, Cyrys J, Oberdorster G, Wichmann HE , Peters A . Part
Fibre Toxicol 2007; 4:1.

Chithrani BD, Chan WCW. Nano Lett 2007; 7(6):1542-1550.

Kalimuthu K, Suresh BR, Venkataraman D, Bilal M, Gurunathan S. Colloid Surf B: Bioint 2008; 65:150-
53.

Kalishwaralal K, Banumathi E, Pandian SBRK, Deepak V, Muniyandi J, Eom SH, Sangiliyandi G . Colloid
Surf B: Bioint 2009; 73(1):51-7.

Bergdahl AG, Maria F, Dreja K, Xu S, Adner M, Beech DJ, Broman J, Hellstrand P, Sward K . Circ Res
2003; 93:839-847.

Lauren M, Boak, Anthony M, Dart, Stephen J, Duffy, Jaye P. F. Journal of Lipid Research Volume 46
2005; 2667-2672

Yu AP, Tam BT, Yau WY, Chan KS, Yu SS, Chung TL, Siu PM. Diabetol Metab Syndr 2015;7:111

Chai SB, Li XM, Pang YZ, Qi YF, Tang CS. Heart Vessels 2010; 25:138-143.

Zou CC, Liang L, Wang CL, Fu JF, Zhao ZY. Acta Paediatr 2009; 98:159-65 .

Zhang JV, Ren PG, Avsian-Kretchmer O, Luo CW, Rauch R and Klein C .Science 2005; 310:996-9.

Yildiz G, Yiicel A, Noyan V, Bostanci MS, Sa s6z N. J Obes Metab Res 2014; 1:230-7.

Vicennati V, Genghini S, De lasio R, Pasqui F, Pagotto U, Pasquali R . Eur J Endocrinol 2007; 157:295—
301.

May - June 2016 RJPBCS 7(3) Page No. 1029



(40]
(41]
[42]
[43]
[44]
[45]

(46]
(47]
(48]

[49]
(50]

(51]
(52]

(53]
(54]

(55]

(56]
(57]
(58]
(59]
(60]

ISSN: 0975-8585

Reinehr T, de Sousa G, Roth CL. Clin Endocrinol (Oxf) 2008; 68:304-10 .

Huda MS, Durham BH, Wong SP, Deepak D. Int J Obes 2007; 32: 129-35.

Sedlackova D, Dostalova |, Hainer V, Beranoval . Physiol Res 2008; 57 Suppl 1:529-37.

Abou Fard GM, Madi NM, Abo Zade AA. Tanta Med J 2014; 42: 1-5.

Guo ZF, Zheng X. Qin YW, Hu JQ, Chen SP, Zhang Z .J Clin Endocrinol Metab 2007; 92:1875-1880.
Bdeer SE, Diab AA, Moaty DA, Zaitoun NA, Sherbini AS. International Journal of Advanced Research
2015; 3 (1) 442-451.

Chen CY, Doong ML, Li CP, Liaw W/, Lee HF, Chang FY. Peptides 2010; 31:1113-1117.

Gao X, Kuang H, Liu X, Mab Z. Peptides 2010; 31: 291-296.

Catalan V, Gémez-Ambrosi J, Rotellar F, Silva C, Gil MJ, Rodriguez A, Cienfuegos JA, Salvador J,
Frihbeck G . Clinical Endocrinology 2007; 66(4):598-601.

Ariysu H, Takaya K, Tagami T. J Clin Endocrinol Metab 2001; 86:4753—-4758.

Bresciani E, Rapetti D, Dona F, Bulgarelli I, Tamiazzo L, Locatelli V, Torsello A . J Endocrinol Invest
2006; 29: 16-18.

Zizzari P, Longchamps R, Epelbaum J. Endocrinology 2007; 148: 1648-53.

Seoane LM, Al-Massadi O, Pazos Y, Pagotto U, Casanueva FF. Journal of Endocrinology Investigation,
2006; 29(8):RC13-15.

Gourcerol G, Taché Y. Neurogastroenterol Motil 2007; 19: 161-165.

Nakahara T, Harada T, Yasuhara D, Shimada N, Amitani H, Sakoguchi T . Biol Psychiatry 2008; 64:252-
5.

Furnes MW, Stenstrom B, Temmera® SK, Skoglund T, Dickson SL, Kulseng B . Eur Surg Res 2008;
40:279-88.

Nagaraj S. Peddha MS, Manjappara UV. Biochem Biophys Res Commun 2008; 366:731-7 .

Nagaraj S, Peddha MS, Manjappara UV. Regul Pept 2009; 158:143-8 .

Agnew A, Calderwood D, Chevallier OP. Peptides 2011; 32: 755-62.

Saghebjoo M, Fathi R, Talebi-Ghorghani E. Iran J Endocrinol Metab 2011; 12(6):655-47.
Gutierre-Grobe Y, Villalobos-Blasquez I, Sancher-Lara K, Villa AR, Pociano-Rodriguez G. Ann Hepatol
2010; 9:52-57.

May - June 2016 RJPBCS 7(3) Page No. 1030



