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ABSTRACT

Investigation of an in vivo application of chromiuramino acid complexes was conducted on nicotinemid
streptozotocin induced diabetic Wistar rats. Thisnaere divided into 9 groups each consist of 4ratsé. Three
groups are control (+) with chromium picolinate (@c), control (-)diabetic group (DM) and control naliabetic
(non DM). Furthermore, three groups wereexaminedhaneffect of Formula A (Cr-glutamate by 1:3 radibdose
(100, 200 and 400 pg/day). In addition, the lagtr8ups were studied on the effect of differentida of Cr (I11)-
glutamato made of Cr-glutamate by ratio 1:2 (200day), Cr-glycine (1:3) and Cr-cysteine(1:3) conyas. The
blood glucose levels were measured before and &iatment. All formulas gave significant effactlowering
glucose level (p 0.05) compared to diabetic ratstol group.

Keywords: Antihiperglycemic, amino acid, chromium,complexaisotinamide-streptozotocin.

INTRODUCTION

Diabetes is a metabolic disease which charactetbiyeldyperglycemia and glycosuria resulting from ttedect of
the secretion or the action of insulin, or bothtb&ém. Prediction of the World Health OrganizatiohHO)
explained that the amount of diabetic patientsstohesia will increase from 8.4 million at 20002tb.3 million in
2030.International Diabetes FederatiofiDF) also predicted the similar condition. Prerade of diabetes mellitus
in Indonesia is 5.7% at 2010 [1,2]. Diabetes cutyeaffects more than 194 million people worldwided is
expected to reach 333 million by 2025,with the maxin burdens falling upon developing countries [3].

Diet, exercise, supplement or nutraceutical, oyalolglycemic agents and insulin are the particulanagement of
diabetes. Nutraceuticals (often referred to fumaldoods) are natural bioactive or chemical comrmgsuthat have
health promoting, disease preventing or medicimaperties [4]Some natural product were used as antidiabetic or
hypoglycemic agent, for exampRaphanus Sativus L. Lea\&$, Allium Cepa, L[6] andCocos nusifera[l7].

Most nutraceutical usually come from organic commsu The research on inorganic nutraceutical & pegpular.
Inorganic compound or metal-containing medicinalduct may contain one of these probabilities: of@mical
elements essential to life forms, for example, fimmanemia (b) non essential/toxic elements thaty out specific
medicinal purposes, for example platinum as amisiuagents[8].
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Some metal complexes or organo-metallic compouade been used in medicine for centuries. Metal dexes
playessential role in pharmaceutical industry amagriculture. The metallo-elements present inetrquantities
play vital roles at the molecular level in livingstem. In diabetes, intake of chromium metal caxmhown
considerable reduction in the glucose level [9].

Supplement contains trivalent Chromium is needed &operson with type2 diabetes mellitus, accordiag
it'simportant role in glucose metabolism. Cr (liiteract with the insulin and its receptors on fin& step in the
metabolism of glucose entry into the cell, andli@tes the interaction of insulin with its receptm the cell surface
[10][11]. Chromium increases insulin binding tolselnsulin receptor number as well as activatssilin receptor
kinase leading to increase sensitivity of insukktaptor. Additional studies are urgently needeéltwidate the
mechanism of the action of chromium and its roléh prevention and control of diabetes[12].

The amount of Cr(lll) intake is about 200ugCr/ dayhe well known chromium supplement is chromium
picolinate, Cr(pic). The disadvantage of Cr(picls the effect of this compound in DNA damage[I}}e damage
presumably through the catalytic formation of raecbxygen species. As this supplement enters oe#lst and it
potentially capable of generating oxidative damaiggministration of the Cr(pig)to rats has demonstrated for the
first time that it can give rise to oxidative DNAamhage in whole animals[14]. The research for comgswvith
ability to maintain the blood glucose level or edltantihyperglycemic agent’ is still in progress.

Chromium ascorbate complex also proposed for @rglipplement. However, these ascorbate complextase a
potential damage to DNA[15].The next potential comnpd is the complex of Cr (I11) with amino acid.Fexample,
the Cr(Ill) complex with D-phenylalanine, Cr(galJnlike chromium picolinate, Cr(pagloes not cleave DNA under
physiological conditions[16].

Ochiai[17] reported that some amino acids with [Dr(bct as a part of GTR3|ucose Tolerance FactprGTF is a
low molecular weight Chromium (LMW(Cr), which is,violved in the action of insulin in processing glsednto
energy. It is an oligopeptide of molecular weighbat 1400, and consists of glycine, cysteine, adafe and
glutamate with the acidic amino acid.This compotmts the molecule of Cr(lll) very tightly by ratit:4 and
involved in the hormonal action of insulin. Natu@allF is a fraction isolated from brewer's yeast elhhas a
biological activity in glucose metabolism.A solutiavhich contains chromium (lIl), glycine, glutamécid and
cysteine mimics the biological activity of the naly occurring GTF [18]Another study reported ttedationship
between chromium(lll) -amino acids complexes wiffiFGactivity using a yeast assay [19].

There is a potential opportunity to develop newllQr{ amino acid complexes as antihiperglicemipglement. In
previous study, preparation of Cr-glutamate (CrjG@r-glycine (Cr-Gly) and Cr-cysteine (Cr-Cys) weeried out
in aqueous solution, varying three variables: sefluration, pH, and temperature. Ratio of Cr(Il)glutamic acid
which is used in this research are 1:3 and 1:2vesafee ratio of Cr: glycine and Cr: cysteine we2[20].

The in vivo experiment was studied on Streptozotd8itz) — nicotinamide induced diabetic albino f&%][22].
Collaboration of the two induction agent accordtogthe cytotoxicity of Streptozotocin (Stz) whervey alone.
Nitcotinamide-Stz induction is a new experimentabétic model that mimic some features of typeabdtes[23].

EXPERIMENTAL SECTION

a.Materials

Cr complexes with amino acid were produced fromvipres study[20]. All supplement samples were diute
0.2% sodium carboxy methyl cellulose (cmc-Na). Mitamide (Sigma Aldrich) was diluted in 0.9% Na®@- (
Merck), whereas Streptozotocin / Stz (Sigma Aldriefas diluted in solution of citrate buffer (pH=%.5

b.Animals

Wistar rats were bred at Laboratory of Pharmacqléggulty of Pharmacy, Universitas Gadjah Mada, yéd@rta,
Indonesia. The subjects of the study were 36 maktanalbino rats ( +8 weeks old, 200-290 grarfie animals
were kept and maintained with standard laboratondition. Feeding was done with standard laboyad@et and
drinking was allowed with watead libitum The amount of animals were determined by Fredererula, (n-1)(k-
1) > 15, where n is the amount of animals per groupd,kais the amount of groups[24]. In this case,ahm®unt of
animals in each group were 4 £18).
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c.Induction of diabetes

The induction of diabetes was done by intraperitbmjection of 120mg/kg nicotinamide then follow&8 minutes
later by 60 mg/kg streptozotocin[20]. Streptozotogas dissolved in citrate buffer (pH 4.5) andatiicamide was
dissolved in NaCl 0.9%. Hyperglycemia was confirmey the elevated blood glucose levels at day 7r afte
injection.Blood sample was collected from the eginvMeasurement of blood glucose level was coteduby
using spectroscopic methods.

d.Experimental Design

The experimental design was modified from severelipus work [25-30]. The rats were divided int@@ups
consist of 4animals. The supplements administerallydlml| per day for 9 weeks. Treatment of thessugs was
described in table 1.

Table 1.Experiment design of supplementation

Group | Treatment Intake
1 Control (+) Cr-Pic (commercial product
2 Formula A dose | | 100 pg/day
3 Formula A dose Il | 200 pg/day
4 Formula Adoselll | 400pdday
5 Formula B dose 200 pg/day
6 Formula C dose Il | 200 pg /day
7 Formula D dose Il | 200 ug /day
8 Control (-) DM cmc-Na (0.2%)
9 Control normal Cmc-Na(0.2%)

Note: Formula A : Cr-glu (1:3) ; Formula B : Cr:gl(L:2), Formula C: Cr-gly (1:3); Formula D: Cr-cyd.:3).

e.Data Collection and Analysis

Blood samples were taken and measured,dsfarting time), B (1% week after induction) and D56"8veek). The
blood was collected from the eye vein.The resultewexpressed as mean+SD. Comparison between thpsgwas
made by analysis of variance (ANOVA). Overall assesnt of in vivo antihyperglycemic activity waststhas %
glucose lowering (%GL):

(glucose) —(glucose)
%GL = beforetreatment after treatment x 100% 1)

(glucose)before treatment

RESULTS AND DISCUSSION

In this study, the rats were induced to be diabet®ome induction agent were used to induce dialdedr example,
Alloxan, uric acid, and. Streptozotocin [26]. Thegrk as the detructive agent of beta cells of thaderhans, so
that cause the type 1 deiabetes. Streptozotoancad diabetes by free radical generation, whatlses a massive
reduces of insulin secreting beta cells of thassbé langerhans, resulting in decrease in endageimsulin release.
The antidiabetogenic effect of nicotinamide maydbe to an increase in the pool size of NAD beta cells. NAD

™ is the principal metabolite of nicotinamide. Theopsize of NAD" in beta cells in pre diabetic and diabetics is
significanly reduced. Damage and destruction of loetlls may occur via oxidative stress. Increasihgeactive
oxigen species in beta cells may result in oxidgatilamage of DNA, means the DNA strand breaking.[27]
Nicotinamide could ameliorate the brain damage ¢edutype 1 diabetic rats. In other words, nicotirtenprevent
the occurence of type 1 diabetes. It acts as poytiectant against streptozotocin induced dialtiinage in wistar
rats brain. Collaboration of two induction agenttis work give the most similar condition with d¢ipdiabetic
subject [28]. Induction of diabetes in the experitaé rast were confirmed by the increasing of tleoth glucose
level after 7 days. All treatment subject showezldlucose level more then 126 mg/dl after induction

The applied materials in this work were synthesiegdrevious study [20]. The applied dose is 2@dday. The

statistical calculation give more detailed analy§is0.05). All samples were homogen and normasritbuted. It

was lead to the conclusion that all four formulasvged that the lowering of the blood glucose Ileae not

significantly different. The result were expresssimean + SD. Comparison between the groups wae imad
analysis of variance (ANOVA). The effect of therfarla on lowering blood glucose levels were showRigurel.
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Fig 1. The effect of formula to the blood glucoseeVel (applied dose: 200 pg/d)

inductilh treatment samples surpassed the value to lssifibal as

diabetes with the blood glucose level minimum 12@hd reatment for 35dayscan lower blood glucoselgin
each group to normal level. Further treatment udtiveeks keep the glucose level in the normal leVake
antihypergycmic activity was calculated by equatii) and the result was listed in table 2. Thesult og the %
GL of Formula A,B,C and D were 57.566, 44.438, 32.and 45.817 respectively.
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Fig.2. Effect of the dose of Formula A to the bloodlucose level
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Table 2. Result of %GL of all formulas

Blood glucose level before¢ Blood glucose level afte
Formula treatr%ent (X) (average) treatmgent (Y) (average) XY) %GL
A 265.4344 112.6334 152.801 57.566
B 182.f 101.¢ 81.1 44.43¢
C 202.7 96.633: 104.066! | 52.32%
D 215.5667 116.8 98.7661 45.817

The second set of the experiment is the deternoimadf the effect of the dose of Formula A to theok glucose
level. The result of the treatment of Formula Ahathe variation of dose is shown at figure 2.

Figure 2showedthat the effect of lowering of blagdcose levels occurred in all experimental samplesatment
with formula A by by 200ug/day yielded the highdstrease of the blood glucose levels to normall leempared
to control groups.

Treatment with Cr-Pic (Chromium picolinate) gavensoincreasing in the body weight. It may causanfr
diabetic’s milk (Diabetas8)as the source of Cr-Pic. Cr-Amino acids did naivsta significant difference in the
weight gain (g 0.05). At the beginning of the experiment thegheiof all animals are ranging in 221.28 — 272.35

(average) grams. The body weight of the rats wsted at table 3.

Table 3. Body weight data of the animals

Group | Initial Body weight| body weight (weel)5] Body weight (week®)
1 272.35+ 14.97 311+14.14 335.67+15.04
2 257.949.63 261.75+7.07 298+26.87
3 263.28+26.30 233.75+24.67 253.5+79.68
4 264.85+24.95 259+41.89 266.75+62.44
5 254.08+28.69 249.5+44.85 298.25+61.73
6 244.95+9.83 249.67+18.23 298.5+13.43
7 245.58+21.65 261.75+12.55 298+17.08
8 221.28+35.39 278+9.84 254.75+62.29
9 229.73+33.81 267+25.86 284+35.08

CONCLUSSION

Study in 9 weeks on the treatment groups give Bogmit effect in lowering glucose level (p 0.0%nepared to
diabetic rats control group. All the Cr-amino acidmplexes applied in this research have an antilglipemic
activity on Nicotinamide-Sreptozotocin induced ditib Wistar rats.
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