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Abstract
Background
The objective of this study is to induce experimental diabetes mellitus by Streptozotocin in normal adult Wistar rats via
comparison of changes in body weight, consumption of food and water and levels of glucose between normal and diabetic
rats.
Materials and Methods
Intraperitonial injection of 40mg/kg dose of Streptozotocin in adult wistar rats, makes pancreas swell and at last causes
degeneration in Langerhans islet beta cells and induces experimental diabetes mellitus in the 48-72 hours. Streptozotocin
procured from SRL laboratories, Hyderbad. The diabetic and normal animals were kept in the metabolic cages separately
and their body weight, consumption of food and water and the levels of serum glucose in all animals were measured and
then these quantities were compared.
Results
After one week of inducing diabetes by single rapid intraperitoneal injection 40mg/ kg BW, the blood glucose levels are
measured with glucometer, in normal rats the glucose levels were 125+10mg/dl, in diabetic rats it was 386+45mg/dl.
Conclusion
After Induction of diabetes, consumption of food and water and glucose increased in the diabetic animals in comparison
with normal animals, but the weight of body decreased in the diabetic animals.
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INTRODUCTION
Diabetes mellitus, often simply referred to as Diabetes.
Diabetes is a group of metabolic diseases in which a person
has high blood sugar, either because the body does not
produce enough insulin or because cells do not respond to
the insulin that is produced. This high blood sugar produces
the classical symptoms of polyuria, polydipsia and
polyphagia. Diabetes mellitus is often called ‘The silent
killer’, because it causes serious complications without
serious symptoms and can affect many of major organs in
the body[1]. It is a chronic disorder that affects the
metabolism of carbohydrates, fats, proteins and electrolytes
in the body, leading to severe complications which are
classified into acute, sub-acute and chronic[2]. Acute
complications include hypoglycemia, diabetic ketoacidosis,
hyperosmolar and hyperglycaemic non-ketotic syndrome[3]
while sub acute complications include thirst, polyuria, lack
of energy, visual blurriness and weight loss[4]. Chronic
hyperglycemia causes glycation of body proteins which in
turn leads to complications that may affect the eyes,
kidneys, nerves and arteries[5]. The management of
diabetes involves both the non pharmacological and
pharmacological approaches. The non pharmacological
approach includes exercise, diet control and surgery, while
the pharmacological approach includes the use of drugs
such as insulin, and oral hypoglycemic agents. The present

conventional drugs are not only costly but also associated
with lots of adverse effects. Many herbal medicines have
been recommended for the treatment of diabetes. A variety
of ingredients present in medicinal plants are thought to act
on a variety of targets by various modes and mechanisms.
They have the potential to impart therapeutic effect in
complicated disorders like diabetes and its complications.
Though different types of oral hypoglycemic agents along
with insulin are available for the treatment of diabetes
mellitus, healers heavily relied upon medicinal plants and
herbs to treat diabetes[6,7,8,9].
According to Akbarzadeh article[10] the only simple,
inexpensive, easy and available way is to refine the
Langerhans islets and to graft them under the testis
subcutaneous. Inducing experimental diabetes mellitus is
indeed the first step in the plan for transplanting the
pancreatic Langerhans islets under the testis subcutaneous.
Experimental diabetes mellitus has been induced in
laboratory animals by several methods. The generally
effective method is to take the pancreas out of the body.
However, to induce a notable form of diabetes, at least 9095% of the pancreas has to be removed. Otherwise, the
Langerhans islets in the remaining pancreas may undergo
hypertrophy and secrete a sufficient amount of insulin for
fulfilling the natural metabolic needs. The second method
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for creating diabetes in animals is injecting drugs such as
alloxan or Streptozotocin. These materials inflate and
ultimately degenerate the Langerhans islets beta cells. A
less reliable method for creating diabetes is injection of the
anterior hypophysis extract. The final symptoms of insulin
deficiency are clearly seen in rats afflicted with diabetes
chemically by Streptozotocin.
Streptozotocin(STZ) is a naturally occurring nitrosourea
with molecular weight of 265 and empirical formula of C14
H27 N5 O12[11]. It is widely used to induce insulindependent diabetes mellitus in experimental animals
because of its toxic effects on islet beta cells [12]. The
diabetogenic action of STZ is the direct result of
irreversible damage to the pancreatic beta cells resulting in
degranulation and loss of capacity to secrete insulin [13].
The effects of STZ on different organs have been
extensively studied. STZ has various biological actions,
including the production of acute and chronic cellular
injury, carcinogenesis, teratogenesis and mutagenesis [14].
STZ is a nitrosourea compound which generally shares
similar fate of disposition with other nitrosoureas and is a
drug of choice in islet cell carcinoma and malignant
carcinoid tumors. It is diabetogenic, hepatotoxic,
nephrotoxic and also causes gastric ulceration [15]. STZ
given intravenously or intraperitoneally to laboratory mice
in multiple sub-diabetogenic doses, induces pronounced
pancreatic insulitis with eventual destruction of insulinsecreting beta cells and diabetes mellitus. In an
experimental study in rats, streptozotocin given
intraperitoneally in a dose of 45 mg/kg body weight of
animals, effectively produced hyperglycaemia[16,17]. In
another study in rats, STZ injected in a dose of 65 mg/kg
body weight effectively produced hyperglycemia and
gastric mucosal ulcerations. The incidence and severity of
lesions produced by STZ in pancreas, liver, kidney and
GIT, progressively increased with time from one to six
weeks post treatment [18]. The present study is
concentrated on effect of STZ on glucose levels in albino
wister rats.
MATERIALS AND METHODS
Intraperitonial injection of 40mg/kg dose of Streptozotocin
in adult wistar rats, makes pancreas swell and at last causes
degeneration in Langerhans islet beta cells and induces
experimental diabetes mellitus in the 48-72 hours.
Streptozotocin procured from SRL laboratories, Hyderbad.
The diabetic and normal animals were kept in the metabolic
cages separately and their body weight, consumption of
food and water and the levels of serum glucose in all
animals were measured and then these quantities were
compared. Before giving intraperitoneal injection, STZ
was dissolved in 10 mM sodium citrate buffer, 12 rats were
used for this study, 6 were normal control and other six as
diabetic induced. 50mg/ Body kg weight STZ given
through single rapid intraperitoneal injection. STZ
dissolved in 4.5 PH Citatebuffer solution (15mg/ml). the
animals were maintained over night fasting before giving
the intraperitoneal injection.

RESULTS
After one week of inducing diabetes by single rapid
intraperitoneal injection 50mg/ kg BW, the blood glucose
levels are measured with glucometer, in normal rats the
glucose levels were 125+10mg/dl, in diabetic rats it was
386+45mg/dl9Table 1).
Table no 1: Showing the glucose and body weight parameters
of normal and control rats.
Group
Control rats
Diabetic rats

Glucose
125±10mg/dl
386±45mg/dl(p<0.01)

Body weight
267±18 gm
203±11gm(p<0.01)

DISCUSSION
Streptozotocin prevents DNA synthesis in mammalian and
bacterial cells. In bacterial cells, it renders special reaction
with cytosine groups, resulting in degeneration and
destruction of DNA. The biochemical mechanism results in
mammalian cell death. Streptozotocin prevents cellular
reproduction with a much smaller dose than the dose
needed for inhibiting the substrate connection to the DNA
or inhibiting many of the enzymes involved in DNA
synthesis[19]. Although Streptozotocin prevents entry of
cells into mitosis but no special phase of the cellular cycle
is especially sensitive to its mortal effects. Streptozotocin,
which is used in intravenously form by rapid injection or
constant short diffusion, stimulates the tissues.
Metabolically, a slight deviation of the glucose-bearing
pain from the normal limit has been seen in patients treated
with a certain dose of Streptozotocin, which is generally
reversible. However, the insulin shock, which is one of its
other effects, is irreversible[20].
In the present study observed the clinical manifestations,
glucose, body weight, organ weight using a 50 mg/kg dose
of Streptozotocin ensured induction of diabetes in
rats.Hyperglycemia, hypoinsulinemia, polyphagia, polyuria
and polydipsia accompanied by weight loss were seen in
adult rats within three days of Streptozotocin treatment and,
within one week the amounts of the relevant factors were
almost stable, which indicates irreversible destruction of
Langerhans islets cells moreover. There are many previous
research studies that have used streptozotocin to create
experimental diabetes because it is a simple, inexpensive
and available method[19,20]. The present study results in
agreement with Akbarzadeh A et al study[10] but they have
used 60mg/kg BW steptozotocin, the similar results were
found in studies of Elias[21] and Ikebukuro[22].
Previous Studies have shown an association between
hyperglycemia and decreased body weight of diabetic
animals. The present study aim was to observe the effects
of streptozotocin (STZ)-induced diabetes and to find an
association between the reduction in the weights of animals
and glucose levels in albino rats. In the present study
streptozotocin dose was as 50mg/kg body weight In study
of Zafar[16], M et al used 50mg/kg BW STZ dose, in study
of Mozaffari et al[23] used 90 mg/kg body weight
intraperitoneally in rats, Kang et al[24] used 70 mg/kg body
weight intravenously in rats and Oscika et al[25] used STZ
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in a dose of 50 mg/kg body weight intravenously in rats for
producing hyperglycaemia. The present study selected the
lower dose because as present strain of rats could not
tolerate and survive with the dose used by previous
investigators. The observations and results of the present
study demonstrated that streptozotocin was effective in
producing severe hyperglycaemia in experimental
animals[26,27,28]. The animals treated with STZ appeared
very week with loss of their body weights because of
injurious effects of STZ which caused alkylation of DNA
and produced hyperglycaemia and necrotic lesions. Present
observations are in agreement with the findings of Zafer
M[17] Piyachaturawat et al[18], Habibuddin et al[27] and
Lee et al[28]. The present study concludes that
sterptozotocine at 50mg/kg Bw weight induces the diabetes
and the rats are shown higher glucose levels and reduced
body weight and organs weight.
REFERENCES
Papaspyros NS. The History of Diabetes. In: Verlag GT, editors. The
History of Diabetes Mellitus. Stuttgart: Thieme; 1964.p.4.
2.
Rang HP, Dale MM, Ritters JM. The endocrine pancreas and the
control of blood glucose; in Pharmacology; eds. By Simmons B,
Beasley S. U.K. Longman group Ltd., 1991; 403–410.
3.
Knentz AJ, Nattras M. Diabetic ketoacidosis, nonketotic
hyperosmolar coma and lactic acidosis; Handbook of diabetes, eds.
By Pickup JC, Williams G. Blackwell Science.1991; (2): 479–494.
4.
Kumar PJ, Clark M. Textbook of Clinical Medicine. Saunders,
London. 2002; 1099–1121.
5.
Sharma AK. Diabetes mellitus and its complications; An Update, in
Macmillan, eds. By Galadari EO, Behara I, Manchandra M,
Adbulrazzaq SK, Mehra M K. New Delhi,1993.
6.
Aguwa CN. Therepeutic basis for clinical pharmacy in the tropics;
Re ed. Enugu: SNAAP Press Ltd. 2004; 125– 230.
7.
Adeneye AA, Agbaje EO. Pharmacological evaluation of oral
hypoglycemic and antidiabetic effects of fresh leaves of ethanol
extract of morinda lucida benth in normal and alloxan – induced
diabetic rats; African J Biomedic. 2008; 11(1): 65-71.
8.
Mukherjee P, Maiti K, Mukherjee K, Houghton PJ. Leads from
Indian medicinal plants with hypoglycemic potentials; J.
Ethnopharmacology. 2006; 106: 1–28.
9.
Tiwari A, Rao J. Diabetes mellitus and multiple therapeutic
approaches of phyochemicals: present status and future prospects;
Current Science. 2002; 83: 30–38.
10. Akbarzadeh A, d. Norouzian, m.r. Mehrabi, sh. Jamshidi , a.
Farhangi , a. Allah verdi, S.m.a, Mofidian1 and b. Lame rad.
Induction of diabetes by streptozotocin in rats. Indian journal of
clinical biochemistry, 2007;22(2):60-64.
11. Dorr, R. T. & Fritz, W. L. Cancer chemotherapy. Hand book.
London, Kinapton, 1980. pp.632-37.
12. Fadillioglu, E.; Kurcer, Z.; Parlakpinar, H.; Iraz, M. & Gursul, C.
Melatonin treatment against remote open injury induced by renal
ischemia reperfusion injury in diabetes mellitus. Arch. Pharm. Res.,
31(6):705-12,2008.

1.

13. Gu, D.; Arnush, M. & Sarvetnic, N. Endocrine/exocrine intermediate
cells in Streptozotocin treated Ins-IFNgamma transgenic mice.
Pancreas, 15(3):246-50, 1997.
14. Magee, P. N. & Swann, P. F. Nitroso compounds. Br. Med. Bull.,
25:240-44, 1969.
15. Piyachaturawat, P.; Poprasit, J. & Glinsukon, T. Gastric mucosal
secretions and lesions by different doses of Streptozotocin in rats.
Toxicol. Lett., 55:21-29, 1991.
16. Zafar, M.; Naeem-ul-Hassan Naqvi, S.; Ahmed, M. & Kaim Khani,
Z. A. Altered liver morphology and enzymes in streptozotocininduced diabetic rats. Int. J. Morphol., 27(3):719-25, 2009a.
17. Zafar, M.; Naeem-ul-Hassan Naqvi, S.; Ahmed, M. & Kaim, Khani,
Z. A. Altered kidney morphology and enzymes in streptozotocininduced diabetic rats. Int. J. Morphol., 27(3):783-90, 2009b.
18. Piyachaturawat, P.; Poprasit, J.; Glinsukon, T. & Warichanon, C.
Gastric mucosal lesions in Streptozotocin-diabetic rats. Cell. Biol.
Intern. Rep., 12(1):53-63, 1988.
19. Holemans K, Bree R.V, Verhaeghe J, Meurrens K, Assche A V.
Maternal Semi starvation and Streptozotocin-Diabetes in Rats have
different effects on the in Vivo glucose uptake by peripheral tissues
in their female adult offspring. The Journal of Nutrition 1997;
127:1371-6.
20. Diabetes mellitus-wikipedia, the free encyclopedia, http:// e n c y c l
opedia.onlinereference.info/index.php
Diabetes#Statistics.
21. Elias D, Prigozin H, Polak N, Rapoport M, Lohse A W, Cohen I R.
Autoimmune diabetes induced by the b - Cell toxin STZ. Diabetes
1994; 43: 992-8.
22. Ikebukuro K, Adachi Y, Yamada Y, Fujimoto S, Seino Y, Oyaizu
H.Treatment of Streptozotocin-induced diabetes mellitus by
transplantation of islet cells Plus bone Marrow cells via portal vein
in rats. Transplantation 2002; 73 (4): 512-8.
23. Mozaffari, M. S.; Warren, B. K.; Russell, C. M. & Schaffer,S. W.
Renal function in the non-insulin dependent diabetic rat: effect of
unilateral nephrectomy. J. Pharmacol. Toxicol, Methods, 37(4):197203, 1997.
24. Kang, N.; Alexander, G.; Park, J. K.; Maasch, C.; Buchwalow, I.;
Luft, L. C. & Haller, H. Differential expression of protein kinase C
isoforms in streptozotocin-induced diabetic rats. Kidney Int.,
56(5):1737-50, 1999.
25. Oscika, T. M.; Yu, Y.; Panagiotopoulos, S.; Clavant, S. P.; Kirizis,
Z.; Pike, R. N.; Pratt, L. M.; Russo, L. M.; Kemp, B. E.; Camper, W.
D. & Jerums, G. Prevention ofalbuminuria by aminoguanidine or
ramipril in streptozotocin-induced diabetic rats is associated with the
normalization of glomerular protein kinase C. Diabetes, 49(1):87-93,
2000.
26. Lee, S. I.; Kim, J. S.; Oh, S. H.; Park, K. Y.; Lee, H. G. & Kim, S.
D. Antihyperglycemic effect of Fomitopsis pinicola extracts in
streptozotocin-induced diabetic rats. J. Med. Food, 11(3):518-24,
2008.
27. Habibuddin, M.; Daghriri, H. A.; Humaira, T.; Al-Qahtani, M. S. &
Hefzi, A. A. Antidiabetic effect of alcoholic extractof Caralluma
sinaica L. on streptozotocin-induced diabetic rabbits. J.
Ethnopharmacol., 117(2):215-20, 2008.
28. Heidari, Z.; Mahmoudzadeh-Sagheb, H. & Moudi, B. A quantitative
study of sodium tungstate protective effect on pancreatic beta cells in
streptozotocin-induced diabetic rats. Micron., 39(8):1300-5, 2008.

69

