
LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XL, 2007, TIMIŞOARA 
 

 109 

EXPERIMENTAL STUDIES REGARDING THE DIABETES 
MELLITUS INDUCED IN WHITE WISTAR RATS 

 
M.C. BRĂSLAŞU, ELENA DANIELA BRĂSLAŞU, CĂTĂLINA BRĂDĂłAN, 

ILINCA SĂVULESCU*, ROXANA GOJMĂLEAłĂ*, M. BUDAI, EUGENIA 
TIRIFON 

 
Veterinary Faculty Bucharest 

* U.M.F. Carol Davila, University Hospital ColŃea, Bucharest 
 

Summary 
 

The experiment have been made on the White Wistar rats, diabetes mellitus was 
induced by intraperitoneal administration of streptozocin – 60 mg/kg. 

From the 59 total rats to which Streptozocin was only 33 (55.93%) have made 
diabetes mellitus. From those 33 rats, 5 have developed supra acute form, the death 
appeared on the first days from streptozocin administration. 

Clinical symptoms in diabetes mellitus were: deeply deviance, haematuria, 
hyperglycemia, emaciation. Blood glucose values were 406.22± 24.85 mg/dl. There were 
observed some increases of albumin, triglyceride, creatine kinase and alkaline phosphatase. 

 
Diabetes mellitus is a syndrome which includes a heterogeneous group of 

damages which can have a different etiology, but which have in common the 
hyperglycemia associated with lipid and protein damages, both being important (C-
tin Ionescu – Târgovişte, 1996).  

This work takes part from an ample study which has as an important purpose 
the study regarding diabetes mellitus influenced cardiovascular system. The 
experiment consists of diabetes mellitus induced in White Wistar rats with 
streptozocin injected. 

 
Materials and methods 

 
The study has been made on 70 White Wistar rats, both male and female, 

with 175 – 250 gr. body weight. 
The rats have been divided into 2 groups: the plot with diabetes mellitus 

induced (n.59) and standard plot (n.11). 
Diabetes mellitus have been induced by administration of 60 mg/kg of 

streptozocin in 50 mM citrate buffer, intraperitoneal administration. 
Clinical and complementary examinations (blood glucose determination, 

electrocardiogram, biochemical blood exams, weighs) have been initially 
effectuated and to different periods of time: 30, 60 and 90 days. The weigh has 
been weekly estimated. The blood glucose has been estimated with Accu-Chek Go 
(Roche) glucometer, the blood being collected from coccygeal veins. 
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The electrocardiogram was made on animals in awake state, using standard 
derivations .ECG’s parameters were: speed paper = 25 and 50 mm/sec; amplitude 
= 10 or 20 mm/1mV. 

Biochemical exams were made on scarifications time and consists in 
determination of: creatine kinase, creatinine, AST, ALT, triglyceride, cholesterol, 
hemoglobin, alkaline phosphatase, albumin and GGT. The biochemical 
determinations were made on Reflotron machine. 

 
Results and discussions 

 
A. Diabetes mellitus induced. Diabetes was experimental made by 

administration streptozocin in only one intraperitoneal dose of 60 mg/kg – citrate 
buffer 50 mM - pH 4,5. 

Under this administration there weren’t observed local and peritoneal 
reactions. Diabetes was confirmed both clinical and complementary exams with 
special increases of blood glucose. 

B. Clinical diagnosis 
From the total of 59 rats in which was administrated streptozocin, only 33 

(55.93%) developed diabetes, and the rest of 26 (44.06%) without clinical signs of 
diabetes, the blood glucose values being normal. So that 3 groups were 
developed: 1. – standard plot; 2. – diabetes mellitus group, and 3. – streptozocin 
administration plot without diabetes mellitus developed. 

In diabetes mellitus, from the total of 33 diabetic animals, 5 rats (15.15%) 
died in 7 days with a supra acute form: sleepiness, haematuria (one case), bloody 
diarrhea (one case). Blood glucose has values over 600 mg/dl (762, 772 or 793 
mg/dl – in hyperglycemic diabetic coma). 

 

  
 

Fig. 1.The aspects o frats with diabetes mellitus – supra acute form (7 days from 
the induced of diabetes mellitus)  

Right: emaciation, absolute deviance, dehydration, sleepiness 
Left: comparative with the rat from standard plot 
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Animals with chronic diabetes, in the first week presented a modified clinical 
state: inappetence, emaciation. Than, the clinical state has been improved, the 
animals started to feed themselves, fact that determined an increase of the body 
weight of 1,5 months. Diabetic animals presented liveliness, useful for making 
periodical electrocardiogram.  

 
Diabetic rat’s weight 

Rat’s weight was done weekly. In this way it was initially observed a progress 
emaciation of the animals, especially at the animals with diabetes mellitus 
produced. After that their weight had gradually increased without reaching to the 
weight of the animals from standard plot. 

Weight evolution in diabetic animals is given in table 1 and figure 2. 
 

Table 1 
Weight evolution in diabetic’s rats 

Days Weight 
-7 0 7 15 21 

Diabetes  262.6
5 

275.
9 

200.16 194.23 190.3
3 

N. 32 33 31 26 15 
Standard lot 241.2

5 
264 247 226 249 

N. 4 5 5 5 5 
 

Days Weight 
30 40 47 60 79 

Diabetes  190.7
1 

198.75 228.12 210.6
2 

137.
5 

N. 14 8 8 8 2 
Standard lot 245 245 268 262  

N. 5 5 5 5  
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Fig. 2. Weight evolution in diabetics animals compare to standard plot animals 

White line – standard plot Black line – diabetic animals 
 
From the upper evidence it’s showed that the animals from the diabetic plot 

have initially presented an upper weight 
When streptozocin was administrated the body weight was almost same to 

the initially weight; as in the first two weeks the weight of diabetic plots to have a 
severe decreased. 

It is necessary to mentioned that the animals’ number from the diabetic plots 
has a severe decreased during the experiment so to the mortality rates (in the first 
week) as well as periodical slaughters. 

 
C. Blood biochemical diagnosis 
Normal blood glucose value in Wistar White rat is of 50 – 135 mg/dl 

(Johnson - Delaney, C., 1996) or 85 – 132 mg/dl (Kohn D.F., Clifford C.B., 2002). 
Blood glucose values in animals from the 3 lots are mentioned in table 2. 
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Table 2 
Blood glucose values in diabetics’ animals and without diabetes 

Statistics index 
 

Diabetes 
mellitus 

Standard lot 
 

Without 
diabetes 

n. = 27 11 24 

Average 406.22 105.63 117.25 

Standard deviation 128.98 17.65 11.92 

Error of average 24.85 5.33 2.43 

Variance 16638.1 311.85 142.19 

Variability coefficient% 31.75 16.7 10.16 
 
Table 2 showed an increase of blood glucose values in diabetics animals 

(406.22 ± 24.85 mg/dl), standard lot values being 105.63 ± 5.33 mg/dl. Animals plot 
without diabetes mellitus has the blood glucose values increased compared to 
standard lot (117.25 ± 2.43 mg/dl), but in normal superior limits. 

Variability coefficient is very high in diabetic’s animals, fact observed by 
significant differences between these values (ex. 191 vs. + 600 mg/dl.). 

Variability coefficient on the standard lot is meaning (10 – 20%) same to the animals 
without diabetes and the coefficient being smaller than the standard plot (10.16 to 16.7% to 
standard lot), the variability coefficient being mean, too. 

 
Other biochemical determinations 

 
Diabetes mellitus is a disease of the hall body, affecting lipid, protein and glucoses 

damages. 
Biochemical blood exam in diabetic’s animals is presented in table 3 and 4. “Without 

diabetes mellitus” plots represent animals in which streptozocin was administrated, but who 
hadn’t made diabetes mellitus. 

 
Table 3 

Albumin and triglyceride changes in rats with diabetes mellitus, experimental induced 
 

Albumin g/dl Triglyceride (mg/dl)  
Lots Diabetes Without 

diabetes 
Stantard Diabetes Without 

diabetes 
Stantard 

n.= 22 22 11 22 22 10 
Average 4.05 3.23 3.19 166.08 126.78 139.47 
Variance 1.03 0.02 0.41 10963.52 3726.23 1906.86 
Standard 
deviation 

1.01 0.16 0.64 104.7 61.04 43.66 
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Errors of 
average  

0.21 0.03 0.19 22.32 13.01 13.81 

Variability 
coefficient% 

24.93 20.06 20.06 63.94 43.35 31.3 

 
Table 4 

Creatin kinase and alkaline phosphate changes in rats with diabetes mellitus, 
experimental studies 

Creatin kinase (U/l) Alkaline phosphate (U/l)  
Lots Diabetes Without 

diabetes 
Stantard Diabetes Without 

diabetes 
Stantard 

n.= 22 21 11 14 22 11 
Average 132.23 214.63 187.92 89.57 52.77 54.81 
Variance 8052.3 13103.33 14786.62 3971.18 2286.27 638.16 
Standard 
deviation 

89.73 114.46 121.6 63.01 47.81 25.26 

Errors of 
average  

19.13 24.99 36.73 16.84 10.19 7.63 

Variability 
coefficient% 

67.85 53.32 64.7 70.34 90.6 46.98 

 
Conclusions 

 
1. Diabetes mellitus has been induced by administration of streptozocin in 

dose of 60 mg/kg, intraperitoneal administration, in only one dose. 
 

2. The experiment consisted of making 2 lots: A. the plot with streptozocin 
administrated (n = 59 – adult rats, male and female) and B. standard lot (n 
= 11). From 59 rats which streptozocin was administrated only 33 (55.93%) 
made diabetes mellitus. Three lots resulted the third are being made from 
injected animals but without diabetes mellitus. 

 

3. In diabetes mellitus lot, 5 rats (15.15%) made a supra acute form: 
emaciation, bloody diarrhea, haematuria, hyperglycemia and death in 7 
days from administration. Blood glucose values were over 600 mg/dl. 

 
4. Regarding weight animals, those presented a severe emaciation in the first 

week, than a constant weight less than the standard lot. After 45 days, the 
weight begins to increase; in 80 days the weight begins to decrease. 

 

5. Blood glucose values from diabetic lot were 406.22 ± 24.85 mg/dl, 
compare to 105.63 ± 5.33 mg/dl to the standard lot. In the third plot (with 
streptozocin injected and without diabetes mellitus) the blood glucose 
values were 117.25 ± 2.43 mg/dl. 
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6. Biochemical blood exams showed an increase of albumin (4.05 ± 0.21 
compare to 3.19 ± 0.19 g/dl in standard lot), triglyceride (166.08 ± 22.32 
mg/dl compare to 139.47 ± 13.81 mg/dl in standard lot), creatin kinase and 
alkaline phosphate. 

 

7. The obtained results suggested that to the white rat, intraperitoneal 
administrated streptozocin gave diabetes mellitus in 56% with clinical and 
complementary signs, this experiment being useful in experimental studies 
regarding diabetes mellitus. 
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