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ABSTRACT 
Cr-glutamic complex suplementation was conducted  in pre-clinical 

study as the hypoglicemic nutraceutical on nicotinamide-streptozotocin 
induced diabetic Wistar rats. Three groups were examined on the effect of 
Cr-glu [Cr(µ-OH)(glu)(OH)2]2·6H2O] (glu= glutamic) at dose (50, 150 and 300 
µg/day). The remain groups are control (+) with chromium picolinate (CrPic), 
control (-) diabetic group (DM)  and non diabetic control (non DM) and 
control group by glibenclamide. The toxicity of the compound was examined 
by the liver  and kidney function test on SGOT/SGPT, ureum and creatinine 
determination.  The result showed that the SGOT/SGPT was increased until 
the 7th day, but decrease after treatment in 14 days. There was no significant 
differences between the  start and the end of the treatment (p>0.05).The 
result was also found on the kidney’s function by BUN and creatinine 
measurement. Cr (III)- glutamic acid  is potentially developed as nutraceutical 
product  in the management of  type-2 diabetes mellitus.  
Keywords : Cr(III)-glutamic acid, hypoglicemic nutraceutical, toxicity,  
 
INTRODUCTION 

Supplement or nutraceutical is a part of the management of diabetes. 
Diet, exercise, oral hypoglycemic agents and insulin endogen  are other kind 
of this . Nutraceuticals (often referred to functional foods) are natural 
bioactive or chemical compounds that have health promoting, disease 
preventing or medicinal properties[1]. This  research is a part of application of 
inorganic nutraceutical, an inorganic compound or metal-containing 
medicinal product with special purpose as  antiperglicemic agent.  

Metal complex or organo-metallic compound as trivalent chroium  has 
been used in medicine in the management of diabetes mellitus.  Intake of 
chromium (III) complex showed considerable reduction in the glucose level  

[2]. Chromium works as a Glucose tolerance factor,  by  the  interaction  with 
the  insulin and its receptors on the first step in the metabolism of glucose 
entry into the cell, and facilitates the interaction of insulin with its receptor 
on the cell surface [3][4]. Chromium increases insulin binding to cells, insulin 
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receptor number as well as activates insulin receptor kinase leading to 
increase sensitivity of insulin receptor. Studies in the activity of the Cr(III) 
based supplement are urgently needed to find the optimum condition in d 
the prevention and control of diabetes [5]. 

 The  amount of Cr(III) intake is about 200µgCr/ day. The well known  
chromium supplement is chromium picolinate, Cr(pic)3. This compound has a 
side  effect in DNA damage [6], through the catalytic formation of reactive 
oxygen species. Administration of the Cr(pic)3 to rats has demonstrated for 
the first time that it can give rise to oxidative DNA damage in whole animals.  

 Some amino acids with Cr(III)  act as a part  of GTF (Glucose 
Tolerance Factor). GTF is a low molecular weight Chromium (LMWCr), which 
is, involved in the action of insulin in processing  glucose into energy 
(ochiaim 2008). GTF is an oligopeptide of molecular weight about 1400, and 
consists of some amino acids :  cysteine,  glycine,  glutamate,  and aspartate. 
It binds the molecule of Cr(III) by 1:4  ratio and  acts in the hormonal action 
of insulin[7].  

 It  is a new chance in  developig Cr(III) - amino acid compound as 
antihiperglicemic supplements. Preparation of Cr-glutamate (Cr-Glu) was 
reported in previous studies. The structure of the complex is [Cr(µ-
OH)(glu)(OH)2]2·6H2O][8].  

The in vivo experiment was studied on Streptozotocin (Stz) – 
nicotinamide induced diabetic albino rats. Collaboration of the two induction 
agent according to the cytotoxicity of Streptozotocin (Stz) when given alone. 
Nicotinamide-Stz induction is a new experimental diabetic model that mimic 
some features of type 2 diabetes [9-10]. The induction models were applied on 
some studies of natural product as antidiabetic agents[11-12]. Some previous 
study also reported the application of Cr(III) based drug and supplement on 
in vivo investigation[13-14].The histophatological studies on the effect of 
alloxan [15], and nicotinamide-stz induction were reported [16].  
 
Materials And Methods 

The Cr(III) complex was produced from the previous study[19]. All 
supplement samples were diluted in 0.2% sodium carboxy methyl cellulose 
(CMC-Na). Nicotinamide (Sigma Aldrich) (E-Merck), Streptozotocin / Stz  
(Sigma Aldrich). The control were prepared Na CMC. The subjects of the 
study were 10 male Wistar albino rats  ( ±8 weeks old, 200-290 grams). The 
animals  were kept and maintained with standard  laboratory condition. 
Feeding  was done with standard laboratory diet and drinking was allowed 
with water ad  libitum.  

The induction of diabetes was done by intraperitonial injection of 
120mg/kg nicotinamide then followed 15 minutes later by  60 mg/kg 
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streptozotocin [13]. Streptozotocin was dissolved in citrate buffer (pH 4.5) and 
nicotinamide was dissolved in NaCl 0.9%. Hyperglycemia was confirmed by 
the elevated blood glucose levels at day 7 after injection.  Blood sample was 
collected from the eye vein. Measurement of  blood glucose level was 
conducted by using spectroscopic methods.  

The Supplement in this work were synthesized in previous study[8]. The 
formula is Cr-glutamate ([Cr(µ-OH)(glu)(OH)2]2·6H2O]). The supplement was 
adiministered in 50,150 and 300 µg Cr/ day respectively, marked by Cr-AA1 
(A), CrAA2 (B) and CrAA3 (C). The blood glucose level od diabetic subject is 
126 mg/dL or more.  Blood samples were taken and measured at H0 
(start), H8 ( a week after induction)  and H28 (4th week). The blood was 
collected from the eye vein. 

 
RESULT AND DISSCUSSION 

The rats were inducted  intraperitonially by nicotinamide and 
streptozotocin. In this case, nicotinamide prevent the occurence of type 1 
diabetes, by acting as a cytoprotectant against streptozotocin induced 
diabetic damage in wistar rats brain. Collaboration of two induction agent in 
this work give the most similar condition with type 2 diabetic subject. 

The blood glucose level (in mg/dL) was measured during the 
supplementation. At the day 8th  (7 days after  induction), all treatment 
samples classified as diabetes  with the blood glucose level minimum 126 
mg/dL. Generally, the blood glucose level was decreased after treatment in  
35 days in all groups  except the control groups. Treatment in 5 weeks 
showed that the glucose level were  in the normal level[17].  

 
The acute and sub chronical toxicity and the function of hepar  

The diabetic rats were administered with oral suppementation of Cr-
AA, by 300 µg/day. CMC-Na was given to the control group. The treatment of 
these subject were carried out in 5 weeks.  The acute and sub chronical 
toxicity and the the function of the hepar were  measured by the value of 
SGOT/SGPT, ureum, and creatinine.  

The 1 st pre clinical test  showed the potent of Cr(III)-glu as 
hypoglicemic agent to the stz- nicotinamide diabetic rats(17).  The effect  of 
supplementation showed that Cr-Glu give a better histophatological 
performance of proximal tubules compared to standard oral therapy  with 
glibenclamide. The Cr-Glu groups also have the less degeneration and 
necrosis, although still have a small part of congestion and blooding. The 
dose of  Cr-Glu 150 by µg/day was not give a significant effect in the 
regeneration of diabetic subject in this research. It is necessary to pay 
attention to the dose 200-300 µg/day, for futher research. It is also 
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important to to investigate the acyte toxicity of  the highest dose, 300 
µg/day. According to this result, the  evaluation of the toxicity was carried 
out at the highest dose. 300 µg/day(18). 

Acute toxicity was investigated in 1-14 days. This aimed to khow the 
general performance of he subject after administered by the supplement. 
The specific  organ chosen in the evaluation of  the toxicity is the hepar, 
based on the role of hepar as the center of the  metabolism of human body. 
It changes the lipophilic materials to hydrophilic so that can excreted by the 
urine. The acute toxicity of the hepar is a response of the supplementation of 
Cr(III)-glu in this research was determined by the investigation of the value of  
SGOT- SGPT which is indicated the integration of the cells. The dose applied 
in the test is 300 µg/ day, based on the previuous experiment of the 1st pre- 
clinical test on the histopatology of the hepar.  

The activity of Alanin Transaminase enzime / SGPT and Aspartat 
Transaminase (AST) enzme / SGOT increaser if there are change in the 
permeability of the cell wall. It indicated the disturbance in the cell integrity 
(hepatocellular). SGOT ( Serum Glutamic Oxaloacetic Transaminase) is a 
normal  enzime that exist in the hepar cell and other organ. SGOT was 
excreted when the hepar was disturbed. The level of the SGOT of the blood 
then related to the abnormality of the hepar cell.  

The  SGOT and SGPT were investigated as the response of injury  of the 
hepatocite which excreted the  Aspartat Transaminase (AST)/SGOT and 
SGPT/ Alanin Transaminase ALT. The effect of acute supplementation of 
Cr(III)-glu was expressed by the averafe value of the SGOT and SGPT of the 
blood at the start (before induction, H0), after induction and the firts day of 
supplementation (H8) and two weeks after (H14) as showed in  Table 1.  

 
Table 2. The SGOT and SGPT value in acute supplementation of Cr-Glu (in 
U/I)* 
 

Parameter Start (H0) Induction (H7) Acute suppl  (H14) P** 

SGOT/AST 162.42±2.87 276.2±0.0 164.3±0.0 0.142 
SGPT/ALT 60.00±2.69 88.5±0.0 43.1±0.0 0.163 

*average ± SD    **Anova single factor (p<0.05) 
 

The  increasing of SGOT and SGPT indicated the damage in the cells of 
the hepar. The normal SGOT and SGPT  value in wistar albino rat are 30,2-
45,7 U/I and 2,1-23,8 U/I, respectivelly. As showed in Table 2, the average of 
SGOT and SGPT of the treatment group by Cr(III)-glu (300 µg/ day ) was 
increased until the 7th day. Supplementation in 7 days later decreased the 
SGOT level to the value of the normal condition (starting time). The SGPT 
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decreased until lower level than the begining (H0). Statisctical analysis by 
Anova single factor  showed that there is no difference between the SGOT 
level between  non induced subject and after supplementation. In the other 
word, the  are a significant effect of the supplementation  of Cr(III) in acute 
interval (14 days) (p>0.05). 

Kidney is also  a target organ in the investigation of the acute  toxicity 
of Cr(III)-glu supplementation.The pre-clinical test of acute toxicity in kidney  
was  determined in the Blood Urea Nitrogen / BUN) and creatinine. Ureum is 
is the residue of the protein metabolism which is toxic in the body. It must be 
excreted  by the activity of the kidney in urine.  The incresing of the ureum 
indicated the  disturbance  of the kidney’s  function. Creatinine  is a product 
of the decomposition of the creatine, which is syntesyzed in the hepar as 
(creatin phosphate, CP), as an energy storege. In the usage of teh energy, the 
process produced creatinine, which is filtered by the glomerulus in the 
kidney and excreted as urine. The amount of ureum and creatinine were 
used in the assesment of the kidney function. The measurement of BUN-
creatinine of the treatment subject in this research  was  listed in table 2. 
 

Table 2 . Blood Urea Nirogen (BUN) and creatinine by acute Cr-Glu (mg/dl)* 
 

Parameter (H0) (H8) (H14) P** 

BUN 35.00±5.80 37.2±0.00 33.60±0.00 0.109 
creatinine 0.20±0.05 0.29±0.00 0.34±0.00 0.604 

*average ± SD   **Anova single factor (p<0.05) 
 
The normal value of BUN and creatinine of albino rats are 13.9 – 28.3 

mg/dl and 0,30-1.00 mg/dl respectively.  The result of BUN and creatinine in 
Table 2 showed the difference in trend. The highest BUN is in the 7th day, but  
the highest creatinine is at 7th day. The BUN level then decreased until the 
lower value than the  day before induction. Statistical analysis showed that 
there was no significant difference of  both the BUN and creatinine  between 
before and after diabetic induction. It means, the diabetic condition 
increased  the BUN and creatinine level according to the disturbance of 
kidney activity, but after supplementation of Cr-III)-glu, they came back to 
the normal level. The increasing of BUN and creatinine of the diabetic subject 
in this research was not sufficient high. Overall,  the kidney was normaly 
work  during the supplementation of Cr-glu (300 µg/day). 

Sub-chronical toxicity aimed to know the effect of the supplement to 
the subject. The interval is about 10% of the lifetime (about 1-3 month). The 
investigation of sub chronical toxicity was carried out during 
supplementantion of Cr-glu in 4 weeks (28 days). The result was showed in 
Fig 1.  
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Fig 1. SGOT and SGPT in supplementation  of Cr-glu supplementation by 300 
µg/day in 28 days 
 

Fig. 1 indicated that Cr –glu tends to decerase the SGOT and SGPT 
after increasing  of both them according to the induction of diabetic by Stz-
nicotinamide.  Sub-chronikal toxicity in  kidney was observed by 
determiantion of BUN) and creatinine  until 28th day. The result showed in  
Fig. 2 and Fig. 3. 

 

 
 

Fig 2. BUN value in supplementation of Cr-glu  (300 µg/day) in 28 days 
 

 
 

Fig 3. Creatinine value  in supplementation of Cr-glu (300 µg/day) in 28 days 
 

 The increasing of BUN and creatinine in 28 days supplementation  
were also affected by the hypovolemic (dehidration) or the over protein 
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intake. It means that the increasing of the value was not the one and only 
indicator of the damage in the kidney.  As found in the previous research on 
the histopatological performace if the kidney, the supplementation of Cr- glu 
(300 µg/day) was not affected to the hepatotoxic and neufrotoxic  and the 
activity of the  hepar dan kidney[18]. In the other word, the supplementation 
of Cr(III)-glu is safely recomended. 

 
CONCLUSSION 

Cr (glu) complex is potentially as nutraceutical product to type 2 
diabetes mellitus. Toxicity of this product has been evaluated  to acute and 
sub chronical interval. The supplementation of Cr(III)-glu is safely 
recommended until 300 µg/day in 28 days. Chronical toxicity was needed to 
investigate the further effect in toxicity.  
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