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Rat Diabetic Blood Glucose Level Profile with Stratified Dose Streptozotocin (SD-STZ) and
Multi Low Dose Streptozotocin (MLD-STZ) Induction Methods

Nuzulul Hikmah", Amandia Dewi Permana Shita’, Hafiedz Maulana®

"Biomedical Laboratory, Faculty of Dentistry, Jember University, Indonesia

ABSTRACT

The prevalence of diabetes increased from year to year. The diabetic animal model was developed to
study the pathogenesis and treatment in diabetes. The aim of this study was to determine the profile of diabetic
blood glucose level in rat using a stratified dose streptozotocin (STZ-SD) and multi-low dose streptozotocin
(MLD-STZ) induction methods. 27 Wistar rats were divided into three groups, the control group, SD-STZ group,
and MLD-STZ group. The induction of experimental animal was using the method of SD-STZ and MLD-STZ for
five consecutive days intraperitoneally. The SD-STZ method using a stratified dose of 40, 35, 30, 25, and 20
mg/Kg of body weight for five days. MLD-STZ methods using a dose of 20 mg/Kg of body weight for five times.
The measurement of blood glucose level (BGL) and body weight (BW) in the animal was made before and on
days 2, 4, 7, and 14 after STZ induction. The results of this study indicate that the diabetic conditions (BGL >
300 mg/dl) on the SD-STZ induction method was more stable than MLD-STZ method, and no deaths occurred in

experimental animals.

qu blood glucose level (BGL), diabetes, streptozotocin (STZ)

INTRODUCTION

Diabetes is a chronic syndrome characterized by an
increased blood glucose level and urine secretion due
to insulin deficiency, the effect of insulin action, or
both [1]. The number of people with diabetes increases
in line with population growth, aging, urbanization,
the increasing prevalence of obesity, and physical inac-
tivity [2].

The epidemiology study estimated that by 2030, the
prevalence of diabetes mellitus in Indonesia has
reached 21.3 million people [2]. This phenomenon has
become an important concern for public health, espe-
cially to be considered in dentistry treatment.

Streptozotocin (STZ) (is a cytotoxic methyl ni-
trosourea moiety (N-methyl-N-nitrosourea) which at-
tached to a glucose molecule (2-deoxyglucose). STZ is
a diabetogenic agent, used as an experimental of the
diabetic animal model. STZ inhibit insulin secretion
and cause necrosis of the pancreatic beta cells [3].

STZ induction methods that have been developed
at this time are the single dose and multiple low doses
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STZ with various doses. The single dose method of
STZ at a dose of 65 mg/kg intraperitoneally reported
to have limitations, such as the death of rats in each
group due to unknown causes [4]. MLD-STZ methods
at 40 mg/kg dose of STZ for five days showed
significant diabetic condition. The BGL at week 3 was
334.16 + 17.5 mg/dl and 325.7 + 30.8 mg/dl at week 4,
and no deaths occurred in experimental animals [5].
MLD-STZ methods had been developed using a dose
of 20 mg/kg for five days [6]. The diabetic conditions
reported in the second week with BGL average of 549.2
+11.76 mg/dl [7].

The failure of obtaining diabetic rats also due to a
decline in blood glucose levels in some experimental
animals after an increase in blood glucose levels >300
mg/dl [4,5]. A previous study has not been reported
whether the induction method used can produce a sta-
ble diabetic condition and did not decrease blood glu-
cose levels in animals due to unknown causes, so the
animal is not considered diabetic. Therefore, this study
will develop an induction method using a stratified
dose of STZ (SD-STZ) for 5 consecutive days. The
doses are 40, 35, 30, 25, and 20 mg/kg of body weight
intraperitoneally. This method is expected result a
more stable condition of hyperglycemia in diabetic

conditions.
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