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ABSTRACT

Glucose is the main source of energy for the badlg @nd different organisms possess differentideweglucose
levels in their body. Change in levels of bloodcgke leads to either hyperglycemia or hypoglycemiben the
body fails to regulate blood glucose levels cofeeind the levels go beyond the normal range, oseoimes
diabetic. Diabetes is a chronic disease and caendead to deathSynbiotics; a combination of probiotics and
prebiotics show beneficial health effects to thettamd the effects vary with strain of probioticdaygpe of prebiotic
used. The current study was performed to deterrtirehypoglycemic potential of the coencapsulatesbiptic
(lactulose) and probiotic (Lactobacillus casei spbsasei 17@1%cells/ml) in vivoEncapsulation was done using
Sodium Alginate (3.5%) & Calcium Chloride (75mMgsulting in the formation of calcium alginate beaufs
synbioticsGlibenclamide was taken as positive contAdloxan (150 mg Kgb.wt. i.e. 50 mg kib.wt.) was used to
induce diabetes in animals. Acute and subacuteestudere conducted on alloxan induced diabetic nResults
showed that encapsulated form of synbiotics wereenefficient in lowering down the blood glucoseelevas
compared to unencapsulated form.
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INTRODUCTION

Glucose is the primary source of energy for theytsodells. Normally in mammals, the body maintatims blood
glucose level at a reference range between abeli280ng/dl. Diabetes goes from 7th leading causteath to 5th
leading cause of death.is evident from the figures that in 2011, diasefccounted for about 4.6 million deaths
worldwide.

Synbiotics refer to nutritional supplements commbgnprobiotics and prebiotics in a form of synergidh Prebiotic
is a selectively fermented ingredient that allowedfic changes, both in the composition and/oivagtin the

gastrointestinal microflora that confers benefipom host well-being and health [2]. Lactulose idisaccharide
comprising of fructose and galactose and is usetteiatment of chronic constipation. Lactulose isoaa food
ingredient, better known as galactofructose, witleet taste and offering beneficial health benefitsdigestive
health. It is the energy source for beneficial bacalytical bacteria likdifidobacteriaand Lactobacilli which can
metabolise it to produce short-chain fatty acidalaGtofructose acts as a prebiotic within the ciglanicroflora,

increasing numbers of bifidobacteria and improwagpsit time in healthy volunteers; it is the bifgenic effect [3].
Lactic acid bacteria (LAB) and bifidobacteria ahe tmost common types of microbes used as probiatidsare
commonly consumed as a part of fermented foods spidtially added active live cultures [4,5].

The currently available oral antihyperglycemic agefor clinical use have characteristic profile sdfie effects.
Management of diabetes with agents devoid of atg sffects is still a challenge to the medical eystThis has
led to an increase in the demand for products aitihyperglycemic activity having fewer side effect
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Synbiotics are a major field of attention now dagshelp confer protection against various diseast®ut any
potent side effect. Functional foods are commordgduto modulate the composition of the gut micrizbior
stimulate the growth and activity of bacteria i tiligestive system contributing to the maintenawsfcéhe host
health or prevention of disease.

In experimentations, synbiotics are either givenemcapsulated or unencapsulated form [6]. Hencenthin
objective of the study was to determine which &f two forms i.e. encapsulated or unencapsulatedidame more
potent of decreasing the blood glucose levelsloxah induced diabetic mice.

MATERIALSAND METHODS

Strains of microor ganisms

Strains ofLactobacillus casei subsp. caseiWas procured from National Dairy Research Insi{iNDRI), Karnal,
Haryana. The culture so obtained was revived indheMan—Rogosa—Sharpe broth (MRS broth) at 37 & T
bacterial culture was grown and maintained fortfertuse.

Animals

Swiss albino male mice (18-22 g) which were mairgdion a standard laboratory diet (Kisan Feeds Mdmbai,
India) and watead libitumwere employed in the study. The animals were éiviohto respective groups each of a
maximum of six animals, were housed individuallytire departmental animal house and were exposé@ tor
cycles of light and darkness.

Experiment: Induction of diabetes

Alloxan (1,3-Diazinane-2,4,5,6-tetrone), a gluc@s®logue was injected intra-peritonially at theeiméal of 24
hours, for 3 subsequent days for the inductioniatbetes at the rate of 50 mg/kg b.wt. per dosethieetotal alloxan
introduced was 150 mg/kg b.wt [7,8,9].

Glucose level was checked with the help of Glucem@scentia Entrust) on thd'4lay, by taking blood from the
tail vein. Animals having blood glucose level mtinan 120 mg/dl were selected for the study.

The Experimental Animal Design:
The animals were grouped according to the follovéakgeme:

Group I: (Untreated control) Mice were fed the basal feelg.on

Group II: (HG + drug) Hyperglycemic mice which were treateithvGlibenclamide (10 mg/kg b.wt.) with normal
diet.

Group I1l: (HG + CES) Hyperglycemic mice which were dosed witltencapsulated synbiotics (2:2 ratio of
prebiotic and probiotic at the rate of*bells/ day/ mouse)

Group 1V: (HG + UES) Hyperglycemic mice which were dosed witencapsulated synbiotics (2:2 ratio of
prebiotic and probiotic at the rate of*bells/ day/ mouse)

Follow up of the experiment:
The animals received an oral dose of ib®f either constituents {LB 17 (f@ells/ml) and Lactulose} for 30 days.

Acute study: The blood glucose level was checked 8rday of dosing for acute study &t br, 2% hr, 4" hr, 6" hr,
and 24" hr for the acute study to observe effects of dosethe levels of blood glucose.

Subacute study: Subacute study was carried out for 20 days chgdkimod glucose levels o'69", 13", 16" and
20" day to check the significant decrease in bloodage levels among all the .

Analysis of Blood Glucose:
For acute and subacute studies, the blood sam@¢akan on the above said days from tail vein[@licose levels
were checked using Glucometer from Entrust Ascentia
Statistical Analysis: Results were expressed as MeaBtandard Deviation (SD).
RESULTS

ACUTE STUDY: Acute studies showed a maximum decrease in bloacbgé levels after 6 hours which is the
peak of effect, but after 24 hours, the levelststhincreasing again. This is due to the fact thateffect of single
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dose remains for initial 6 hours but the effectiexzreased after 24 hrs as the mice were devoidotraatment

dose. The blood glucose level was reduced by 37%ermapsulated synbiotics as compared to 32.3% by

unencapsulated synbiotics and 32% by glibenclaiffidble 1(a) and Figure 1(a)].

SUBACUTE STUDY: Subacute studies showed that the blood glucoséslefeanimals kept on decreasing and
became stable till the #aday. This continuous decrease in blood glucose! isvdue to subsequent doses given at

the intervals of 24 hrs. This leads to more susthiresults. Encapsulated synbiotics lead to a dseren blood
glucose level by 54% whereas unencapsulated syrbit#ad to a decrease by 51% and 46% by glibendéam

[Table 1(b) and Figure 1(b)].

Table 1(a): Acute Study

ACUTE STUDY | 0 hr 2 hr 4 hr 6 hr 24 hr
Untreated 145554 | 144.36.37 | 1466.62 | 145.25.81 | 144.86.25
Glibenclamide | 155.3:5.03 | 14@3.37 | 130.#3.08 | 1083.43 | 119.34.95
Encapsulated 160:7.03 | 149.25.76 | 139454 | 100.53.76 | 115.34.79
Unencapsulated | 156.6:3.14 | 132265 | 125.%2.94 | 106.3#1.47 | 126.64.03
Table 1(b): Subacute Study
SUBACUTE STUDY | BEFORE | ®Bday ¢ day 18 day 18" day 20" day
Untreated 92.86.32 | 1586.25 | 148.26.87 | 150.65.92 | 149.95.75 | 153.36.52
Glibenclamide 102.32.45 | 160.63.43 | 121.32.09 | 118.81.94 | 94.62.36 | 85.32.60
Encapsulated 11+3.42 | 170.32.42 | 121.3450 | 108.53.38 | 89.63.50 | 783.26
Unencapsulated 90.143.34 | 1681.75 | 124.81.89 | 115.33.72 | 10%4.24 | 84.33.86
Figure 1(a): Acute Study
Acute Study
180
< 160 ¥ -
§ = s 1 Y
> 140 b ¥ A4
> 120 B = %
o .
@ ~ / —e— Untreated
o 100 3 . .
o —s— Glibenclamide
-
= 80
O) Encapsulated
- 60
pt Unencapsulated
o 40
m
20
0
0 hr 2 hr 4 hr 6 hr 24 hr

Pelagia Research Library

3022




ArunaBhatia et al Adv. Appl. Sci. Res., 2012, 3(5):3020-3024

Subacute Study

200
180 -
160 3

140
120 = - —o— Untreated

100 —B—Glibenclamide

80

I ¥

Encapsulated

60 Unencapsulated
40
20

Blood Glucose Level

BEFORE 6th 9th 13th 16th 20th day

Figure 1(b): Subacute Study

DISCUSSION

Diabetes is a fatal disease which results fromeiased blood glucose levels beyond the normal rarugre occur
millions of premature deaths worldwide caused tbdtes and is the®3deading cause of death after cancer and
cardiovascular diseases[11,12,13].

Diabetes was induced by using alloxan in the aréimalloxan (1,3-Diazinane-2,4,5,6-tetrone) is arygenated
pyrimidine derivative. It is a glucose analogue,ickhselectively destroys insulin-producing betalscéh the
pancreas. This causes an insulin-dependent diabetisus; called Alloxan Diabetes which is similar type 1
diabetes in humans. Alloxan accumulates in bets tietough uptake via the GLUT2 glucose transpotiterthe
presence of intracellular thiols, it generates tigacoxygen species (ROS) in a cyclic reaction vifghreduction
product, dialuric acid. The beta cell toxic actmfralloxan is initiated by free radicals formedtlris redox reaction.
One study suggests that alloxan does not causetd&@am humans. Others found a significant diffeecim alloxan
plasma levels in children with and without diabelgpe 1.

Diabetes could be produced in the animals only withenblood GSH level could be lowered. When alloian
administered it undergoes destruction partly byglathione of the blood and partly by other medtms. When

the dose is high, some of it reaches the P celiseopancreas and reacts with the glutathioneeasfeltells and even
causes cell death by reacting with the sulphydrgugs of the protein and the enzymes. It is, tlmeegfexpected

that any substance which would decrease GSH ihdbg would also increase the susceptibility toxalo[14].

The exact mechanism of synbiotic action in alterguy or gastric microflora is not known. Althoughepiotics
which are non-digestible food ingredients, stimellttte growth and activity of bacteria in the digastsystem
which are intended to colonize the gut and largesiine and confer physiological health benefitth&ohost [15].

Hence, the current study conducted lead to ressfiswving 54% decrease in blood glucose levels by the
encapsulated synbiotics which is higher than thenaapsulated form (51%). Also encapsulated fornwsha
slightly greater potential in lowering blood gluedgvels than glibenclamide (46%) which otherwiaa bave side
effects too.

This effect shown by encapsulated synbiotics is wuéhe fact that these are more target orientetl smfer as
compared to commercial drugs available and alsp lthge a positive effect on the immune system dhdividual.
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CONCLUSION

It is concluded that coencapsulated synbioticsnapee potent in decreasing the blood glucose leskisduced
diabetic mice as compared to unencapsulated fothGlibenclamide. So, prebiotics in combination witlobiotics
can prove to be very effective to help fight vasadisorders when used in food applications or aeetticals
formulations and therefore people can shift to ¢here natural products which have less or no efterts as
compared to commercially available drugs.
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