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ABSTRACT

The present study was an attempt to investigateffieet of polyherbal extract on streptozotocinuoed diabetes in
Wistar rats. The polyherbal extract contains theolghplant extract of Adiantium capillus, seeds stefcantha
longifolia, fruits of Callicarpa macrophylla, barkf Ficus benghalensis, aerial parts of Melia azeddr. Two
gropus of streptozotocin-induced diabetic rats werally treated with glibenclamide (10mg/kg) andlyherbal
extract (100 and 200 mg/kg) respectively. The blghatose level, body weight, Glycosylated hemoglolbrer
glycogen, lipid profile, Antioxidant status were asared at the end of the study i.e. after 21dayseaitment.
Polyherbal extract and glibenclamide were foundéosignificant (p < 0.001) in reducing the bloodigbse level,
glycosylated hemoglobin, lipid profile, whereashbtie treatments increased body weight, liver gigrocontent
and antioxidant status when compared to the diabedintrol. It has been concluded that Polyherbataet, in
addition to the antidiabetic activity, also possassihyperlipidemic and antioxidant activities imet streptozotocin-
induced diabetic model.

Key Words: Antidiabetic, antihyperlipidemic, antioxidanmdiantium capillus, Astercantha longifoligallicarpa
macrophylla, Ficus benghalensis, Melia azedaraol streptozotocin.

INTRODUCTION

Diabetes mellitus consists of a group of disorddraracterized by hyperglycemia, altered metaboligripids,
carbohydrates, and proteins and an increased fiskmplications from vascular disease. Most of flagients can
be classified clinically as having either type ltype 2 Diabetes mellitus. [1]

The complications in diabetes mellitus are mainkg ¢l increased formation of reactive oxygen sgBi©S) and
reduced availability of antioxidant enzymes. Hoeewhen ROS accumulaite excess for prolonged periods of
time, they cause chronixidative stress and adverse effects. This isqaatily relevanand dangerous for the islet,
which is among those tissues tlhatve the lowest levels of intrinsic antioxidant etefes. Multiplebiochemical
pathways and mechanisms of action have been inplica the deleterious effects of chronic hyperglyceieal
oxidativestress on the function of vascular, retinal, ambke¢issuesConsiderably less work has been performed
using islet tissug?2]

According to World Health Organization (WHO) esties the urban population in developing regions$ indrease
from 1.9 billion in 2000 to 3.9 billion in 2030. ik estimated that, by 2030, nearly 46% of Ind@dpulation will be

39
Scholars Research Library



G. Rajani et al Annals ofdBbgical Research, 2014, 5 (6):39-46

living in urban areas, chronic diseases such dsetka and cardiovascular disease (CVD), pose apyiohallenge
for the health care system. India has 41 millicabétics and this number is expected to increas® tmillion by
2025. WHO projects that diabetes death will doltdeveen 2005 and 2030.[3]

Many traditional plants were used for treatmentd@betes. The active compounds of medicinal plafay an
important role in the management of diabetes roslkspecially in developing countries. Moreoverjrdpthe past
few years some of the new bioactive drugs isoléit@u plants showed antidiabetic activity with maféicacy than
oral hypoglycemic agents used in clinical therdgy.

Many plant products (active, natural principles andde extracts) that have been mentioned or usélki Indian
traditional system of medicine have shown experbalear clinical anti-diabetic activity. [5The poly herbal
extract contains the equal proportion of whole plant of Adiantium capillus, seeds of Astercantha longifolia,
fruits of Callicarpa macrophylla, bark of Ficus benghalensis, aerial parts of Melia azedarach.

MATERIALS AND METHODS

Collection of plant materials
Coarsely powdered material of the plants were prextas gift sample obtained from SKM Siddha and rigda
Company (India) Limited, Erode, Tamilnadu.

Chemicals and reagents

Streptozotocin  (Aldrich co., USA) Blood glucose(Mkr lab.,USA), Triglycerides(Merck lab.,USA),
Cholesterol(Merck lab.,USA), HDL-cholesterol(Merelh.,USA), LDL(Merck lab.,USA), Ascorbic acid, Nitiblue
tetrazolium (NBT), sodium nitroprusside, dimethylghoxide, gallic acid, potassium chloride and sadichloride
from Ranbaxy Laboratories Ltd., India. All otherechicals used in the studies were analytical laboyagirades
procured from Loba Chemie, ACROS Organics, Mertkdad S. D. Fine chemicals.

Animals

Healthy, adult wistar rats of both sexes (150-220gpe obtained from the animal house facility 0¥ IS College of
Pharmaceutical Sciences, Sulur, Coimbatore, Ifidia.animals were kept in a well ventilated room #reanimals
were exposed to 12 hrs day and night cycle withnaperature between 20+3°C. The animals were handadge
spacious, hygienic polypropylene cages during therse of the experimental period. The animals wedewith
water and rat feed ad libitum, supplied by thigitndon. The experiment was carried out accordmthe guidelines

of the Committee for the Purpose of Control andeBugion of Experiments on Animals and approveddoymal
Ethical Committee of Department Pharmacology, R. S/.College of Pharmaceutical Sciences, Coimbatore
(Approval No: 1012/c/06/CPCSEA).

Plant Extraction

Equal amount of the weighed coarse powders wereednand blended. The coarse powder was used for the
extraction by successive solvent extraction by Sixépparatus using solvents like petroleum eitbklproform,
acetone, ethanol for about 48 hours. The extragese concentrated under reduced pressureg usitary
vacuum flash evaporator to get a constantmelurhen the marc extracted by cold maceratiorerAfompletion

of extraction, it was filtered and the solvent wamoved by distillation under reduced pressure. &tteacts were
stored in dessiccator.

Acute toxicity study

Acute toxicity study was carried out for tipelyherbal extract following OECD guidelines [6]h& extract was
suspended in water and selected 3 female rat:)ggidse 2000mg/kg. Body weight and behavioural mpaters
was assessed for 1/2, 1, 2, 4, 8, 12, 24 hoursnditality was seen at that dose during 14 daysreaten period.

Induction of experimental diabetes mellitus and &inent protocol

The animals were divided into six groups of sixnaals each as follows:
Group l—vehicle control, p.o. (Non-diabetic)

Group ll—diabetic control

Group lll—diabetic standard treated, 10mg/kg obeticlamide, p.o

Group IV—diabetic treated with Polyherbal extra60 mg/kg, p.o

Group V—diabetic treated with Polyherbal extra@0 mg/kg, p.o

Group VI—normal rats treated with poly herbal extr200 mg/kg, p.o

Diabetes was induced in all groups except vehidetrol and normal control rats following overnigfatsting
(deprived of food for 16 h allowed free access &ter) by a single IP injection of 65 mg/kg of stagmtocin (STZ)
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dissolved in a freshly prepared 0.1M citrate buffe 4.5). The animals of vehicle control (GroupMg@re injected
with buffer alone. Streptozotocin-injected animatsre given 5% glucose solution (2 ml/kg body weidght 24 h
following streptozotocin injection to prevent imitidrug-induced hypoglycemic mortality. After 72 thipod was
withdrawn by retro orbital puncture under light@tianesthesia and the blood glucose level was astimAfter 1
week of induction, blood glucose level was estimagain and a fasting blood glucose level of mbant200
mg/dL was considered as diabetic [7]. The treatrmeas orally given to the respective groups onceafdr 21
days.

Estimation of plasma glucose, body weight and lipicbfile

Every week, following overnight fasting (16 h fagtiwith free access to water), the blood samples withdrawn
from the animals by retro orbital puncture undghtiether anesthesia. The plasma glucose estimatisrdone by
the glucose oxidase/ peroxidase (GOD/POD) methatyws standard kit obtained from Span Diagnostitdia.
Body weight of all experimental animals was recdrdeing a digital weighing scale. The serum trighides (TG),
total cholesterol (TC) Serum low density lipopratei(LDL) and high density lipoproteins (HDL) levelgere
estimated using standard kits obtained from Spagmustics, India [8].

Estimation of in vitro glucose uptake by rat hemiagphragm

Glucose uptake by rat hemi-diaphragm was estimhyed standard method. Albino rats of either sexghieig
between 180-220 gm were selected. The animals seerificed by decaptitation and diaphragms wersedi®d out
quickly with minimal trauma and divided into twolhas. The hemi-diaphragms were rinsed in cold tgrsdlution
(without glucose) to remove any blood clots andemygiaced in small culture tubes containing 2ml dgrgolution
with 2% glucose and incubate for 30 minutes at 37fCan atmosphere of 100%, @ith shaking. Four sets
containing six numbers of graduated test tubes tedwen as follows.

Group | - 2ml of tyrode solution with 2% glucoségmn.

Group Il - 2ml of tyrode solution with 2% glucosedaregular insulin (0.251U/ml)
Group Il - 2 ml of tyrode solution with 2% glucosePolyherbal extract

Group IV - 2ml of tyrode solution with 2% glucosedPelyherbal extract + Insulin

Two diaphragms from the same animal were not usedhe same set of experiment. Following incubatitwe
hemi diaphragms were taken out and weighed. Theoghicontent of the incubated medium was measwed b
GOD- POD method. The uptake of glucose was caledlan mg/dl. Glucose uptake in mg/dl of tissue was
calculated as the difference between the initidl famal glucose content in the incubated mediuni[y,

Estimation of glycogen content

Liver glycogen content was estimated by 1 gm ofliver is homogenized with phosphate buffer and 6f0.6N
hydrochloric acid was introduced into a test tubevigled with an air-cooled condenser or coverec witglass
bulb, and the sample was hydrolyzed by heating2fe2.5 h in boiling water bath. The solution was ledp
neutralized with 0.5N sodium hydroxide with phemetl as an indicator, transferred to a volumetrask| and
diluted to volume, and thus obtained glucose indbleition is estimated by the Trinder's method. gxeersion
factor of 0.93 was taken by calculating the amaaiglycogen from the glucose determined in the biyded
glycogen sample [8,].

Estimation of glycosylated hemoglobin content

Glycosylated peptides are elevated several folddiabetics. The use of the glycosylated hemogldbibAlc)
assay for long-term diabetic monitoring of diabetiontrol is gaining much wider use and acceptaride
hematological parameter glycosylated hemoglobinaedsrmined by standard laboratory techniques [7].

Determination of reduced glutathione

One ml of post mitochondrial supernatant (10%) weecipitated with 1.0 ml of sulphosalicylic acid% The

samples were kept at 4 °C for at least 1 h and sabjected to centrifugation at 1200 xg for 15 @i °C. The
assay mixture contained 0.1 ml supernatant, 2.phakphate buffer (0.1 M, pH 7.4) and 0.2 ml 5,Bhidbis (2-

nitro benzoic acid) (Ellman's reagent, 0.1 mM, pB)) &1 a total volume of 3.0 ml. The yellow colagwatloped was
read immediately at 412 nm [8].

Estimation of superoxide dismutase

Cytosolic superoxide dismutase activity assay systensists of 0.1 mM EDTA, 50 mM sodium carbonatd 86
mM of nitro blue tetrazolium (NBT). In the cuvett2,ml of above mixture was taken and to it 0.05ahpost
mitochondrial supernatant and 0.05 ml of hydroxytemhydrochloride (adjusted to pH 6.0 with NaOH)reve
added. The auto-oxidation of hydroxylamine was okest by measuring the change in optical densig6&tnm for
2 min at 30/60 s intervals [8].
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Estimation of catalase

Catalase activity assay mixture consisted of 1.9phosphate buffer (0.05 M, pH 7.0), 1.0 ml hydnogeroxide
(0.019 M) and 0.05 ml post mitochondrial supernafdf%) in a final volume of 3.0 ml. Changes in @bsnce
were recorded at 240 nm. Catalase activity wasitatted in terms ok min™ and expressed as mean = S.E.M [8].

Statistical analysis
Experimental results were expressed as meantSEBIxodnimals [7]. Analysis of variance was performad
ANOVA followed by Tukey's posthoc test. P Valuesd than 0.05 were regarded as significant.

RESULTS

Preliminary phytochemical screening
The Polyherbal extract was subjected to chemicgtbtas per the standard methods for the identdicatf the
various constituents. The results of phytochenacallysis were given ifable 1.

Glucose uptake assay from rat hemi-diaphragm

The estimation of glucose content in rat hemi diaglm was employed fan vitro study of peripheral uptake of
glucose. The effect of the Polyherbal extract arcgse uptake by isolated rat hemi diaphragm wasstw Table 2.
The Poly herbal extract enhances the uptake obgkiby isolated rat hemi diaphragm significantlg@m®5) and was
not found to be more effective than insulin. Admtration of Polyherbal extract and insulin togetivass found to be
effective than insulin treated group (P< 0.001).

Effects of polyherbal extract on serum glucose Il&ve

Streptozotocin treatment produced significant iaseein serum glucose level<®001) with respect to normal

control group. The administration of poly herbaltragt 100mg/kg, 200mg/kg and glibenclamide 10mg/kg
(P<0.001) significantly reversed the increase in serglocose concentration in Streptozotocin inducet. ra

Polyherbal extracper sedid not show significant change in serum glucasell The changes in serum glucose
estimation in all groups of animal were giverTiable 3

Effect of poly herbal extract on body weight

There was gradual increase in body weight in nbomatrol while the diabetic control continues tsé the weight.
However treated diabetic group gained 8.65%, 10.@8%ompared to diabetic control and body weigltialbetic
treated towards normal range<(P001). Polyherbal extragter sedid not show significant change in body weight.
The change in body weight were tabulatedable 4

Effect of poly herbal extract on liver glycogen drGlycosylated hemoglobin

The liver glycogen content was significantly desexh (R0.01) with experimentally induced diabetes mellidunsl
there was a significant increase in liver glycogemtent (R0.001) with poly herbal extract and Glibenclamide
treatment as compared to diabetic control. Therg avsignificant increase in glycosylated hemogldBP«0.001) a
level was observed in diabetic rats. The levellgéasylated hemoglobin was decreased(Q(P01) significantly in
Polyherbal extract and glibenclamide treated ratscampared to diabetic control rats. Polyherbalaexper sedid
not show significant change in Glycosylated hembigiccontent and liver glycogen content and the Itesuere
tabulated inTable 5

Effect of poly herbal extract on serum lipid andolbprotein profile

STZ diabetic rats group were found to have sigaiftty increased VLDL, LDL, TG, TC, levels and nkedly
decreased HDL levels as compared to normal cogtrolp(<0.001). Treatment with Polyherbal extract 100
mg/kg and 200mg/kg reduced significantly VLDL, LDL(, TC, levels and markedly increased HDL lewass
compared to diabetic control groug(®.001). Positive control was significantly prevegtthe increasing the
serum TC, TG, LDL, VLDL and decreasing the HDL leas compared to diabetic group. Thus the Polyherba
extract treatment restored all these changes neasrmal value. Polyherbal extrgmtr sedid not show significant
change in serum lipid and lipoprotein profile .T¢teange in serum lipid and lipoprotein profile wéabulated in
Table 6

Effect of poly herbal extract on in —vivo anti oxéoht parameter from pancreas homogenate

The STZ-induced diabetic rats exhibited a signiftcdecrease in SOD, CAT and GSH levels (P<0.0018nwh
compared with the normal control rats. Administratof Polyherbal extract for 21 days produced akedhincrease
(P<0.001) in antioxidant parameters (SOD, CAT, &&H). Siddha formulation per se did not show sigaiit
change in antioxidant enzyme activity and were latied inTable 7
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Table 1. Qualitative phytochemical screening of pgherbal extract

Plant constituent Petroleum ether extract| Chlorofom extract | Acetone extract| Ethanol extract| Aqueousydract
Alkaloids - + + + +
Carbohydrates + + + + +
Glycosides - + - + R
Saponins - - - R R
Protein and amino acidp - - - + -
Phytosterol - + + + +
Phenols and tannins - - + + R
Flavonoids - - + ¥ T
Fixed oils and fat + + + + +

“+" Present, “-"Absent.

Table 2. Glucose uptake assay from rat hemi-diaphgm

Grou Incubation medium Glucose uptake (mg/dL/30mi
Tyrode solution + glucose (2%) 6.13+0.24
Tyrode solution + glucose + Insulin 12.97 + 0181
Tyrode solution + glucose + PE(106/m| 10.34+0.59 ***

Tyrode solution + glucose + PE +Insul|n

15.25+0.77**

All value are expressed as mean + SEM (n=6), Thergmbup variation was measured by one way analysi@riance (ANOVA) followed by
Tukey’s post hoctest.; ***R0.001as compared to group 1

Table 3. Effect of Polyherbal extract on serum gluase levels in normal control and STZ induced diabét rats

Serum glucose level (mg/dL)
S. No TREATMENT Initial Final

1. Normal control 82.2+0.85 84.80.8
2. Diabetic control 293.70.93 | 393..20.82%%(-33.91)
3. Diabetic + Glibenclamide (10mg/kg) 286.9:0.77 | 120.61.94*** (57.96)
4. Diabetic + PE (100mg/kg) 292.7#1.15 | 135.82.07** (53.57)
5. Diabetic + PE (200mg/kg) 283.9:2.26 | 124.31.05*** (56.21)
6. Normal + PE (200mg/kg) 89.3:1.42 88.81.10 (1.45)

All value are expressed as meaBEM (n=6).
**P 0,001, as compared to diabetic contf§P<0.001, as compared to untreated control. Figurganenthesis indicate % fall in glucose
level as compared to initial value. One-way ANOvWWotved by Tukey’s post hoc multiple comparisotstes

Table 4. Effect of Polyherbal extract on body weighin normal control and STZ induced diabetic rats

Body weight (gm)

S. No TREATMENT Initial Final
1. Normal control 251.4+ 2.93 281.4+1.22
2. Diabetic control 257.1+ 1.64 201.6+1.00*** (-B82)
3. Diabetic + Glibenclamide (10mg/kg) 255.3+ 1.2 282.6+1.06***(9.66)
4. Diabetic + PE (100mg/kg) 256.5+2.51 280.8+2*7€8.65)
5. Diabetic + PE (200mg/kg) 264.7+3.23 29@.82***(10.78)
6. Normal + PE (200mg/kg) 251.6+3.94 271.68(7.15)

All value are expressed as meaSEM (n=6).***P<0.001, as compared to diabetic contfdP<0.001, as compared to Normal control.
Figure in parenthesis indicate % fall in body weigls compared to initial value One-way ANOVA fodvby Tukey's post hoc multiple

comparison

tests.

Table 5. Effect of Polyherbal extract on liver glyogen and Glycosylated hemoglobin in normal control
and STZ induced diabetic rats

S.No TREATMENT Liver glycogen | Glycosylated hemoglobin (%)
i (mg/gm)
1. Normal control 18.06+0.52 6.21+0.38
2. | Diabetic control 6.70:0.35 15.03:081
3. Diabetic+Glibenclamide(10mg/kg)  16.53+0.53*4* 16+0.43***
4. Diabetic + PE (100mg/kg) 11.91+0.73**t 11.0640%4
5. Diabetic + PE (200mg/kg) 14.90+0.73**t 9.71+629**
6. Normal + PE (200mg/kg) 18.86+0.45 6.767+0.41

All value are expressed as meaBEM (n=6), ***P<0.001, as compared to diabetic contfP<0.001, as compared to Normal control.
**P <0.01, as compared to diabetic control One-way AN@MHAwed by Tukey’s post hoc multiple comparisesig.

Scholars Research Library

43



G. Rajani et al

Annals ofdBbgical Research, 2014, 5 (6):39-46

Table 6. Effect of Polyherbal extract on serum lipd and lipoprotein profile in normal control
and STZ induced diabetic rats

S.No | TREATMENT TC(mg/dL) TG(mg/dL) [HDL(mg/dL) | LDL(m g/dL) | VLDL(mg/dl)
1. Normal control 92.9+2.45 66.06:1.39 44.31.48 95.81.67 21.361.18
. . HH: #iHh Hh it HH:
2. Diabetic control 238.6:7.52 138.24.02 23.2:0.81 136.6:3.29 54.56:2.92
Diabetic + Glibenclamide - N e | 106.4:2.07% o
3. (10mg/kg) 145.%5.47 109.6:3.92*** | 50.9:1.44 38.85:1.78
4. Diabetic + PE (100mg/kg) 146.94.16** | 120.G:2.47* | 57.92.65*** | 113.}12.69*** 43.711.90%
5. Diabetic + PE (200mg/kg) 140.4£3.97*** | 110.743.10*** | 52.1+1.34** | 105.3:2.05*** | 42.91+2.02***
6. Normal + PE (200mg/kg)|  93.4£2.68 58.63.47 41.%#1.52 100.61.49 23.7%2.256

All value are expressed as meaSEM (n=6).** P<0.01, as compared to diabetic control***$9.001, as compared to diabetic contfdl
P<0.001, as compared to untreated control One-way ¥XN@llowed by Tukey’s post hoc multiple comparitsts.

Table 7. Effect of Polyherbal extract on in —vivo ati oxidant parameter from pancreas homogenate in armal control
and STZ induced diabetic rats

GSH SOD CAT

S.No | TREATMENT (ng/mg of protein) | (unit/min/gm tissue) | ( LMol of H202/ min / gm tissue)
1. Normal control 52.3+1.88 14.8+0.71 N30

. . HH #Hih HHE
2. Diabetic control 34.1+1.00 4.5+0.55 3.1#0.37
3 Diabetic + Glibenclamide|  g¢ 5,5 5o 12.320.72%% 8.8+0.45**

(10mg/kg)

4 Diabetic + PE (100mg/kg 42.2+1.28* 9.6+0.62* 7.540.35%**
5. Diabetic + PE (200mg/kg| 46.0+1.13*** 11.4+0%6* 8.3+.263***
6 Normal + PE (200mg/kg) 53.6+1.71 13.8+0.91 9.1+0.36

All value are expressed as meaEM (n=6).*** P<0.001, as compared to diabetic control«®1, as compared to diabetic contfi
P<0.001, as compared to untreated control One-way XAN@llowed by Tukey’s post hoc multiple comparitssts

DISCUSSION

Diabetes is a common chronic ailment for which ph&ent has to take insulin to maintain the bloodas level. It
is very interesting to see how Polyherbal extraatkles this problem. It corrects the function oh@aas,
stimulating it to produce insulin in the naturalywavhich in turn maintains the blood sugar levellyRerbal extract
revitalizes and rejuvenates the organs, the dyhmof which is causing the disease. This bringskbnormal
functioning of the organs. Since no artificial cheafs are involved, it doesn’t cause any side édfec

Qualitative phytochemical screening and ethno hotdusurvey on the poly herbal extraetzealed the presence of
certain phytoconstituents such as alkaloids, tamarbohydrates, glycosides, protein and amindsaphytosterol,
high amount of phenolic content, terpenoids andoiftmids. These Phytoconstituents have diverse diicdd
activities.

Phytochemical constituents such as glycoside, tanririterpenoids, flavonoids, alkaloids may bekdid to the
antidiabetic activity. To check the safety profiethe poly herbal extract it was subjected totadaxicity study
which confirmed the absence of any toxicity or rality at a higher dose of 2000mg/kg. Thus the pudybal
extract can be classified in to the safe drug @ategccording to the “Global harmonised ClassifmatSystem”
guoted in the OECD guidelines 1996.[Bfased on the acute toxicity studies two dose feware selected for the
evaluation of various pharmacological propertied0(ing/kg, 200 mg/kg).

Diabetic mellitus (DM) is an endocrine disorderwhich glucose metabolism is impaired because @il foss of
insulin after destruction of pancreatic beta celbecause of inadequate release of insulin fronptrereatic beta
cell or insensitivity of target tissue to insulifhe fundamental mechanism underlying hyperglyceémialved over
production (excessive hepatic glyconeogenesis dmcbgeogenesis) and decrease utilization of gludnséhe
tissue. In the present study it was observed thwedtiver the polyherbal extract have any effect pid Iprofile,
antioxidant system or not and in addition to it§tayperglycemic action in STZ induced diabetic rft$

Phenolic compounds or phenolic phytochemicals acersdary metabolites of plant origin and are imgrurparts
of the diet providing potential antioxidant bengffor managing oxidation stress-related chronieales such as
diabetes.[11]In the present study the total phergdintent in the poly herbal extract is high and/ e responsible
for antioxidant activity.

The estimation of glucose content in rat hemi-diagh is a commonly employed and reliable methodrfositro
study of peripheral uptake of glucose. In our pnestudy poly herbal extraeiso enhanced the uptake of glucose
by isolated rat hemi-diaphragm and poly herbalagtinith insulin was found to be effective than insytir2]
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Streptozotocin a beta cytotoxin induces chemicabelies in a wide variety of animal species inclgdiats by
selectively damaging the insulin secreting betdsael pancreas, I.P injection of STZ produces fragtation of
DNA of beta cells of pancreas which stimulates pOADP-ribose and deflects NAD ultimately leading to
destructions of beta cells and it is evidenced Imjical symptoms of hyperglycemia.[13] Dose depamdzffects
and Glibenclamide showed rapid normalization obldiglucose due to its insulin releasing effects.

In our present study there was a significant weggih in Polyherbal extract treated diabetic ratmpared with
normal control rats and this observation shows ali@akffect of Polyherbal extract on body weighttbe diabetic
rats. Hyperglycemia and insulin resistance bo#ws® have important roles in the pathogenesisaifravascular
complications. Diabetes mellitus causes a disturban the uptake of glucose as well as glucose bobtan. The
hyperglycemia in diabetes might inhibit tissue e/ macrovascular beds.[14] In the present stBdfy herbal
extract treated groups shows hypoglycemic actiaitd it confirms the presence of anti diabetic @gtivSulfonyl
ureas such as glibenclamide are often used as)dasthantidiabetic drug in STZ-induced diabetesdampare the
efficacy of variety of antihyperglycemic compouriél.

In our study, there was a significant elevatiorbiood glucose level in diabetic control group aspared with
normal animals. The Polyherbal extract treated jgrexhibited significant reduction of fasting plasmlaicose
levels as compared to the diabetic control grouperCproduction of glucose by means of excessiveathep
glycogenolysis and gluconeogenesis is one of thddmental basis of hyperglycemia in diabetes rosllit

Increased glycation of protein has been found ta lbensequence of diabetic complications. A nunob@roteins,
including haemoglobin, are glycated to a greategrele in diabetes. Glycosylated haemoglobin (HbA&c)he
measurement of the mean blood glucose levels dveptevious 6—-8 weeks, during the life span of RB®as
been shown to be an important parameter of chrglgcaemic control in patients with diabetes medi{dM), an
elevated HbAlc almost always indicate DM. In ouegent study glycation of protein is significantyvered by the
treatment with Polyherbal extract.

The most commonly observed lipid abnormalitiesiabdtes are hypertriglyceridemia and hypercholektaria. A

marked increase in total cholesterol and decreas¢DL cholesterol have been observed in diabetittrob rats.

Insulin deficiency results in failure to activatpdprotein lipase thereby causing hypertriglyceméte There was a
significant control of the levels of serum lipidsPoly herbal extract treated diabetic rats. Ibelias, LDL carries
cholesterol to the peripheral tissues where ita@pagited, whereas HDL transports cholesterol fraripperal

tissues to the liver and thus aids its excretioend¢ increase in LDL is atherogenic. In our presamdy, there was
a significant decrease in TG, LDL, and total chtded levels, whereas there was a significant iaseein the HDL
level.

Associated with the changes in lipid peroxidatidiabetic animals showed decreased activity of thedntioxidant
enzymes viz. SOD, CAT and reduced GSH, which playngortant role in scavenging the toxic intermeekaof
incomplete oxidation. A decrease in the activitytlidse enzymes can lead to an excess availabiliymeroxide
anion (Q") and hydrogen peroxide in the biological systewtsich in turn generate hydroxyl radicals, resulting
initiation and propagation of lipid peroxidationnd Polyherbal extract treatment increased theigctf enzymes
and may thereby help to control free radicals, @y perbal extract has been reported to be rictotal phenolic
content, flavonoids and triterpenoids, well-knowrtiaxidants and also to posseénsvitro free radical scavenging
and antioxidant activity.

CONCLUSION

The present study is an attempt to investigateeffext of ethanol extract of poly herbal extrantgireptozotocin
induced diabetes in Wistar albino rats. The Phyatbal screening showed the preseaté¢annins, flavonoids,
alkaloids, phenols and amino acids which are resiptnfor the antidiabetic activity and free radisaavenging
activity. Thein vitro glucose uptake by rat hemi diaphragm showed theificiant decrease in hyperglycemic
activity along with the insulin.

The serum glucose, lipid profile, Glycosylated hgiobin content shown to be decreased in poly heelstrhct

treated diabetic animals. Body weight, liver glyeng antioxidant parameters activity shown to bedased in
Polyherbal extract treated diabetic animals. Thdifigs of the present investigation suggest thithedbal extract
has potential for its evaluation as a protectivera@gainst toxicity induced by Streptozotocin. sséssment  of
poly herbal extract for its underlying mechanism(g) be an interesting topic and requires furtbtrdy.
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