Available online www.jocpr.com

Journal of Chemical and Phar maceutical Research, 2016, 8(4):1328-1334

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

The Effects of Withania somnifera on Blood sugar, Serum Insulin, Lipid
Profileand Liver Enzymesin Fructose Drinking Water Male Rats

M ohammad Reza Shahraki', Saideh Dadpisheh®’, Ahmad Reza Shahraki®
and Hamideh Mirshekari*

!Associate Professor of Physiology, Department gfsRitogy, Faculty of Medicine, Zahedan Universityvedical
Sciences and Health Services, Zahedan, Iran
2MSc in Physiology, Department of Physiology, Zahedaiversity of Medical Sciences, Zahedan, Iran
®Resident in Surgery, Emam Ali Hospital, Zahedanvensity of Medical Sciences and Health Servicebedan,
Iran
“Resident in Infectious Diseases, Bo Ali Hospitahélan Health Centre , Zahedan University of Medimiences,
Zahedan, Iran

ABSTRACT

Insulin resistance is a metabolic disorder whicteed the liver inducing de nova lipogenesis andccggenesis. The
aim of the present study is to evaluate the chradiministration of Withania somnifera Root powd&S) on blood
sugar, lipid profile, and liver enzymes in fructadénking water (FDW) rats. At the beginning ,48sWir-Albino
male rats, weighting 200420 g were divided into wolf C) and (FDW) group(n=24): half of C and FDWayps
received 62.5mg/g diet WS root powder(CWS & FW8pagp during trial period(n=12). Group C did notaeive
any agent but group FDW received fructose-enricheder (10%, w/v) during trial period. At the end thfe
experiment, animals were anesthetized by dietindresacrificed and blood samples were collectednficervical
vessels. Serum insulin, blood glucose, lipid peddihd liver enzymes were measured. Obtained data avealyzed
by SPSS Software Ver. 18; using ANOVA and tukey Results were expressed as mean + SD. Statistical
differences were considered significant at p<0.06e results of the present study showed that Biladose,
serum insulin, insulin resistance index, triglyide; and AST and ALT in group FDW were signifiahigher
than groups C and CWS but this values in group EMSeased significantly compared to FDW group (950.
Our results indicated that chronic administratiohwaitania somnifera root powder in diet improveddd glucose,
serum insulin, insulin resistance index and livezyames in FDW rats.
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INTRODUCTION

Metabolic syndrome (MS) is a bunch of pathophysgjaal disorders correlated with abdominal obesitgulin

resistance, high blood pressure, and dyslipidemiaCbnsumption of high-fructose corn syrup (HFCS3 ha
sequential relation to the epidemic of obesity, theloverconsumption of HFCS in calorically sweetematerial
may play an important function in the epidemic bésity (2). Metabolic syndrome can be groundediteyation of

diet by the way of utilization of high carbohydratech as fructose and high fat diet (3). Chronictivsse feeding
leads to glucose intolerance, hyper-insulinemial Ess of normal insulin sensitivity which was asated with

insulin resistance index (4). Insulin resistancdgein (IRI) is a quality and it is defined as a positin metabolic
syndrome, and diabetic (type 2) patients in whasiyet cells responsiveness decreased to nornealatiing levels
of insulin (5). Experimental study has shown tirattose-rich diet shows signs of insulin resisemdex and
causes hypertension similar to metabolic syndrame human type Il in laboratory animal model (6judtose
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diet-induced hyperlipidemia alters insulin sendiyiwvhich is correlated with decrease in tissuesuiim action in
animal model (7). High levels of fructose in drinfiwater results in metabolic abnormalities andlingesistance,
and vascular disorders(8).Increased fructose usassociated with increasing incidence of differemetabolic
disorders, which were interconnected to oxidativess ,lipid peroxidation ,and protein damagehmliver (9 ,10).
Medicinal plants are vital foundations of potenyigbositive new compounds for the development déctive

therapy and have the advantages of better affdityadnd acceptability, better compatibility withe human body,
and minimal side effects (11Withania somniferdW.S) is a herbal plant, in the Solanaceae famigely used in
traditional medicine for a number of disorders. i6Qrowing in Africa, Mediterranean, and India (13). Oral
administration of the W. S plant extract causedyaificant benefit in infected Guinea pig (14).W@ts extract is
a new approach for the treatment of alcohol misdehetes-induced testicular dysfunctions and didshow any
toxicity effects in rats (15-17).

The aim of the present study is to assess the ichemministration of W.S root powder on blood glsepserum
insulin, insulin resistance index, lipid profilechliver enzymes in FDW rats.

EXPERIMENTAL SECTION

At the beginning of the test ,48 healthy male Athi Wistar rats, weighing 200+20 gr, were seledteth Zahedan
University of Medical Sciences animal house, anéhtained under controlled condition of artificidlitner Model:
SUL180a, AC220V. China, 6 Am to 6 Pm), illuminati¢a: 12-hr light: dark cycle), temperature 21-25@1
humidity of 45-65% and the air was suitably recgiclanimals had free access to food and water intat@ighout
the experimental period. After five days of resbam@nimals were weighed by EK-b10 Japan digitahiee (first
weight). Based on their weight, animalsre randomly divided into 4 groups (n=12) as feio C, CWS, FDW
and FWS groups and were kept in the cages (one cages).

Control group (C) did not receive any agents dugrgerimentation period.

Control group CWS: received water tap and rodedies which contain 62.5mg/gram diéfithania somniferaoot
powder on daily basis for 8 weeks (18).

Group FDW: intakes fructose-enriched water (10%)wand ordinary rodent’s diets during experimengaiiod
(19).

Group FWS: received fructose-enriched water (10%),wand rodent’s diet containing 62.5mg/gram diét
Withania somniferaoot powder (18, 19).

Preparation of the extracts

Withania somniferavas collected from limited aremound Shiraz, Iran in August 2013 and were reizeghby
the Centre of Taxonomyf biology in Faculty of Science, Sistan and Bakstlan University, Zahedan, Iran
Withania somniferaoot (WSR) was broken up with awarenedwgde-driedn a room temperature and then
altered in to powderBasal diet was diverse with 62.5mg/g WSR powdet amater in order to produce new
rodent’s diet pallets (19). Food and water intalkes weasured at the end of first 20 days, secortta® ,and third
20 days (F1, F2, F3, Wil, Wi2 and Wi3).

At the end of experiment (8 weeks) and after ognfasting (12-14 hours), animals were weighedrabs the
same digital balance (final weight) and then wezepdy anesthetized by diethyl ether (Merck Germasggrificed,
and blood samples were immediately collected ustierdard condition from cervical vessels.

All blood samples were collected in ordinary vialsd centrifuged at 3000rpm for 10 minutes in cfa&ssito
separate serum. Serum was removed (BH-1200 tymd &nd stored at -70 °C for more analyses. Blgladose
was measured by glucose oxidase method. Serumininsak measured by sensitive rat kit (DRG, instratse
GMBH, Germany,), using double antibody Enzyme-lohkenmunosorbent assay (ELISA). Homa —IR index was
obtained from the following formula: Homa —-IR = dhiag insulin (/L) *Fasting plasma glucose (m
mol/L)/22.5(20).

Serum AST and ALT, triglyceride (TG) and total abstierol (TC) were measured using the usual metimodsfied
for RA 1000 Analyzer (Technicon, USA) with Pars Aamkit Iran. Serum high density lipoprotein (HDL)asv
determined by precipitation of non-HDL lipoprotauith dextran/MgSO4, followed by enzymatic cholesterssay.
Low density lipoprotein (LDL) was estimated accoiglio Frirdewald formulas (21).
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Statistical analysis: The normal allocation of data was standard thinoiglmogorov-Smirnov test, and then all

data were assessed by SPSS software v. 18; via ANand Tukey tests.

SD. Statistical differentiations were considereghiicant at p<0.05.

The results were expressateas +

The present study followed the majors and agreewfetiite Iranian Council on Animals, and obtainestitational
ethical sustain from the committee for Animal ReshaZahedan University of Medical Sciences (6103).

Results obtainedrom the present studghowed that insulin resistance indices

RESULTS

(IRD), imoup FDW was

significantly higher than that of C, CWS groupst this value in FWS group decreased significantiynpared to
group FDW(table 1).

Moreover, cholesterol and triglyceride values iougr FWS decreased significantly compared to FDWigyrdout
these values in other groups did not show any mdiffees (table 2). The comparison of the first weighall groups
did not show any differences but the final weightdWS, FDW ,and FWS groups were significantly higtien
group C (figure 1).
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figure 1:The comparison of first and final weightin
Control,ControlW,FDW and FWS groups. n=12,*=P<0.05

WS

FDW

FWS

Table 1: The effects of Withania somnifera root powder on blood sugar, serum insulin, insulin resistance index in Fructose Drinking

Water rats
groups
Parameters| C CWS FDW FWS P value
Ri 0.06£0.04| 0.06:0.02 032018 0.15:0.11 * Rl
Insulin(u/L) | 0.24+0.14] 0.22+0.08 0.97t0.37 0.58@* | P<0.001
FBS(mg/dl) | 112+7.32|  110+6.95 5 114+5.68*  Pea

Based on ANOVA and Tukey test, IRI, insulin and ¥&s in group FDW were significantly higher titaat of C, CWS, but these values in
group FWS decreased significantly compared to FDWVg The results were expressed Mean +SD, n inEach group.*P < 0.05
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Figure 2:the comparison of AST value in
control,Control W,FDW and FWS group. *=P<0.05, n=12
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Figure 3: Water intake,at the end of first,Second and thired 20 dayes in
control, controlW,FDW and FWS groups. n=12, *=P<0.05

Furthermore, our findings revealed that AST valugroup FWS decreased significantly compared to Fp@dp
(Figure 2).

In addition , our results showed that WI3 and Ryioup FWS decreased significantly compared tamreF
(figure 3 and 4).
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Table 2: The effects of Withania somnifera root powder on Cholesterol, Triglyceride, HDL and LDL in FDW rats

groups
C Cws FDW FWS Pvalue
Cholesterol mg/ml| 72.83+17.18 71.16+12.87 85.8384/474.75+6.56 *| P<0.012
Triglyceride mg/ml|  49.33+9.7 41.50£7.94 58.91+156M46.50+5.66 * | P<0.007
HDL mg/ml 34.75+5.7 35.58+6.47 35.1+4.8§ 40.33+4.95P<0.063
LDL mg/dI 28.23+12.08| 27.28+7.1] 23.6315.4 28.38%.0) P=0.46
Based on ANOVA and Tukey test, Cholesterol andy€agde in group FDW were significantly higher th& and CWS groups, but these values
in group FWS decreased significantly compared t&\Fgroup. In addition , HDL values in group FWSmased compared to other groups

but did not show statistical significance. LDL weduamong all groups did not show any differenchs.résults were expressed as Mean +SD, n
=12 in each group.*P < 0.05
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Figure 4: Food intake at the end of the first, second and thierd 20 dayes in
control,Control W, FDW and FWS groups. n=12, *=P<0.05

DISCUSSION

Our findings in the present study show that FDWstonption (10% wi/v) for 8 weeks induced insulin semnce
index (IRI), serum insulin, Fasting Blood Sugamiale rats but these values in group FWS decreageificantly
compared to group FDW.

Moreover, our results in the present study inditdkat the weight gain increased in CWS, FDW ,anéSFgroups
compared to group C. The results obtained fronptesent study showed that cholesterol and trigigeevalues in
group FDW increased significantly compared to gr@ipnd CWS but consumption @ithania somniferaause
decreases of these values in group FWS.

Fructose is a monosaccharide which is consumedmsiderable number of Western and modern diatsitan
utilization has increased in the past few decaBasgctose consumption has been joined together avifhoduce in
obesity and metabolic disorders (22). Fructosedarbohydrate which is found in fruits and it i=dsas sweetener
in foods and drinks and its utilization is relatedincidence of abdominal obesity, insulin resisggnmetabolic
syndrome, and type Il diabetes mellitus (23). Moezq insulin and leptin are towing important horme which act
on food intake and body- weight gain regulationaih vertebrata and humans (24). Insulin resistaand
hyperinsulinemia are common results in patienth WMIE and type Il diabetes, and essential hypemansvhich are
high risk factors in cardiovascular diseases antldpment of coronary artery disease (25). Ourifigs in the
present study show that FDW consumption inducedimsesistance index (IRI), hyperinsulinemia, hyglgcemia
in male rats. These results were supported by @uevétudies in that fructose drinking water engcpgmotion of
insulin resistance and hyperinsulinemia in expenit@eanimal model (23). Moreover , the results iagent study
showed that cholesterol and triglyceride valuegrioup FDW increased significantly in comparisothwgroup C
and CWS but chronic consumption\Withania somniferalecreases these values in group FWS and was segpor
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by Hurjui DM et al (25). Repeated admin of aqueous extratitiania somniferaoagulants (AWC) has shown a
significantly anti-hyperlipidemic and hypoglyceractivity in diabetic rats which was induced by sf#pbzotocine
rats (26).Withania somniferaoot extract has shown antihyperlipidemic activityhigh-cholesterol diet-induced in
albino rats and confirmed our results (27). Ro€tiet all in 2008 reported that consumption ottose causes
elevated serum triglyceride and fatty liver by stiating denova( 31). The previous experimentatistindicated
thatWithania coagulanadministration in diabetic rats which was inducgdStreptozotocin reduces thecurrence
of oxidative stress and inflammation and improvgpenglycemia (28). This report supports our findinghich
indicated that diet containing/ithania somniferapooot powder improved hyperglycemia in FDW. Theviwas
experiment revealed th#/SRand leave extracts contain the phenolic compoandsflavonoids improving liver
injury in diabetic rat after 8 -week administratiby restore the, superoxide dismutase (SOD), c#al€@AT),
glutathione peroxidase (GPx), glutathione-S-trarasie (GST) ,and reduced glutathione (GSH) in rarli(29).
Anwar MF et al reported that administrationWiScould significantly improve AST and ALT valués rat liver
which were damaged by silver nanoparticle (30).

Additionally , our findings revealed that AST valiregroup FDW was significantly higher than groua@ CWS
but this value in group FWS decreased significaotisnpared to group FDW. Our finding revealed tbatl intake
at the end of second 20 days and water intakéheaend of third 20 days in group FWD increasedceably
compared to those of group C and CWS but this vadugroup FWS decreased significantly comparedrtoug
FDW. This section of our results was in disagreenwith that of Rivera-Ramirez F et all 2012 (88)o reported
that food intake in mice fructose feed decreasedpesed to control group. These differences may e
differences of animal used in these experimentstiamexperimental period. On the other hands, thesdts are in
agreements with Mamikutty N et all findings (34).

Our findings showed that the weight gain in CWSW[Rnd FWS groups increased significantly compace@ t
group. Al-Rasheed N in 2014 reported that fructtemgses increased weight gain in male rats bgasing adipose
tissue hyperplasicity and hyperthrophy (32). MirgthizMT et all in 2013 reported that WS supplemeatat
improved calcium retention, bon calcifications aindrease bone performance effects (35) and suppdhis
section of our findings.

CONCLUSION

Our finding in the current study showed that adstiation of Withania somniferaoot in rodent diet has shown
anti-hyperglycemic, anti-lipidemic effects and oasismproved liver damages in FDW rats. The exacath@eism
needs further studies
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