Research Instruments
Research Design
Laboratory experimental
Object study
Mice (Mus musculus) 
Inclusion criteria
Male mice, 8-10 weeks  old , 25-30 g
Sample calculation
Mead’ s resource equation
E 	= ( mice) - ( group) 
= 18 – 3 = 15
Degree of error 10< E <20
Variables
Independent variables:
Iron dexran (Hemadex)
Dependent variable: 
Insulin resistance level, gluconeogenesis rate, and pancreatic histologic features in mice
Controlled variables: 
Animal type, sex, age, weight, cage and environment, and feed.
Tools and Materials
Research tools
1. Disposable syringe 3 cc and5 cc  
2. Micropipet Eppendorf  20 µL and 200 µL with disposable tips. 
3. Weight scale 1000 gram-2000 gram in capacity
4. Glucometer and glucose strip 
5. Minor set
6. Object glass 
7. Cover glass 
8. Microscope  
9. Gloves  
10. Stopwacth
11. Cage for mice
12. Food and water container
Research Materials
1. Iron dextran (Hemadex) 
[bookmark: _GoBack]2. Sodium Pyruvate 
3. Saline 
4. Mice 
5. Food for mice (ad libitium) 
6. Chloroform  
7. Formalin 
8. Alcohol 90% 
9. Hematoxylin & Eosin 

Procedure
Male white mice (Mus musculus), 8-10 weeks old and body weight approximately 25-30 g, were maintained in  cages at room temperature and a 12-hour light/dark cycle with adequate air circulation. Mice were purchased from biofarma company, Bandung. All mice were provided food and water ad libitum. 
Grouping of Experimental Group According to Dosage of Iron Administration
Mice were divided into 3 groups based on the dose of hemadex (iron dextran) injection, The number of mice were six for each groups. :
a. Group I (control): Saline injection 200 µl/ day
b. Group II: Hemadex injection 0.1 mg/200 μL/day intraperitoneally
c. Group III: Hemadex injection of 0.3 mg/200 μL/day intraperitoneally
Before the treatment, mice were adapted for one week and injection was performed daily for 14 days. 
Glucose Tolerance Test 
Mice were fasted for 18 hours before test. D-Glucose was intraperitoneally administered at 1 g/kg body weight. Blood sample was collected from the tail vessel and measured  by the glucometer (GlucoDr, Korea) at 0, 30, 60,and 120 min.
Pyruvate Tolerance Test 
After 18 hours of fasting, sodium pyruvate (1 g/kg body weight) was injected intraperitoneally and blood was collected from tail at indicated time as previously described [14]. 
Histology
Mice in each group were sacrificed by cervical dislocation. Pancreas was isolated and tissue sections were fixed in 10% formalin. Tissue sections were stained with hematoxylin and eosin for routine histologic examination and examined under the light microscopy under a ×10 objective in 20 random fields.

Statistical analysis
Statistical analyses were performed with IBM SPSS.  Treatment differences were determined using repated analysis of variance (ANOVA) and Bonferroni’s posthoc multiple comparison test were performed to evaluate the differences between groups. A p-value <0.05 was considered as statistically significant. 
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