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Abstract: 

Allium sativum (Garlic) and Nigella sativa (Black cumin) are widely used as food seasoning 

or traditional medications in many countries. Their effects on STZ induced type 1 diabetes in 

rats were compared.Type 1 diabetes induced to rats by injecting STZ. The oil extracts of A. 

sativum and N. sativa were peritoneally injected daily at concentrations of 10 mg/kg, 20 

mg/kg for A. sativum and 7 mg/kg or 14 mg/kg for N. sativa. Compared to the untreated 

group, the two groups treated with A. sativum and the two groups treated with N. sativa 

showed marked recoveries in some physiological aspects. The data showed marked 

improvements in body weights for all treated groups especially the groups treated with A. 

sativum, and after four weeks body weights were improving whereas body weights for 

untreated group were decreased. FBG levels in the group treated with 10mg/kg A. sativum 

showed the best improvement, but by the end of the month all treated groups FBG levels were 

less than half of the blood glucose levels for untreated group but still about twice of that in the 

normal animals in the control group. Blood insulin levels in the group treated with 20 mg/kg 

A. sativum was 81% of the control, but all the other groups were also higher than that of the 

untreated group. In fact, A. sativum showed better results compared to N. sativa but both 

plants showed improving of the conditions of type 1 diabetes.   
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Introduction 

 

Diabetes mellitus (DM) is a very common 

endocrine disorders accompanied by 

metabolic disorders. This chronic system 

disorder characterized by hyperglycemia 

and metabolic abnormalities including 

carbohydrates, proteins and lipids 

metabolisms resulting from defects in 

insulin secretion, insulin action, or both 
1
. 

Type1 Diabetesmellitus is a chronic 

disease occurs when the immune system 

attacks and destroys the insulin-producing 

ß-cells in the islets of Langerhans of the 

pancreas 
2
. Insulin is considered to be the 

only treatment for Type1 Diabetesmellitus 

patients, and as it is a biochemical agent it 

causessome side effects 
3
. Diabetes 

mellitus could be induced in experimental 

animals by administering Streptozotocin 

(STZ) to the animals which will be 

transported into pancreatic beta-cells 

through glucose transporters in the cell 

membranes and attacks mitochondria 
4
. It 

is clearly confirmed that streptozotocin is 

widely used to induced type 1 diabetes in 

animal models such as rats and mice
5
. 

 

Allium sativum is known by many 

common names such as Softneck Garlic, 

Hardneck Garlic, and Rocambole 
6
. Allium 

sativum originated in central Asia and 

spread to Southwest Asia and the 

Mediterranean region also used for human 

consumption more than 10 million years 

ago 
7
. Allium sativum has been used in 

herbal medicine for centuries for various 

ailments such as diabetes and 

cardiovascular risk factors. The essential of 

Allium sativum was recognized many 

centuries in early Chinese, Egyptian and 

Indian civilization as herbal or traditional 

medicinal agent 
8
.  

The seeds of Nigella sativa are known by 

many different names like black seeds or 

black cumin
9,10

. In Arabic it is called 

‘HabbahSawda’ or ‘Habbat el Baraka’ 

translated as ‘seeds of blessing’ while in 

old Latin, it is known as ‘Panacea’ 

meaning ‘cure all’. It is also a famous 

saying by the Prophet Muhammad (SAW) 

"Hold on to use of the black cumin seed, 

for it has a remedy for every illness except 

death" 
11

. 
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Allium sativum (Garlic) Nigellasativa (Black cumin) 

 

Figure1: The A. sativum and N. sativa plants. 

 

The aim: 

The aim of our project is to investigate the 

effects of A. sativum and N. sativa on body 

weight, blood glucose levels and blood 

insulin levels in type 1 diabetic rats. This 

investigation will compare the effects of 

the extracts of these two plants on these 

three parameters.  

The experiment 

This study was designed to compare the 

effects of A. sativum and N. sativa extracts 

on rat model. A total of 36 rats were 

divided into six groups. The first group 

was used as a negative control and was not 

treated with any substances. The other five 

groups were injected with a single dose of 

65 mg/kg body weightStreptozotocine 

(STZ) to induce type 1 diabetes. The first 

group was kept as a positive control with 

no further treatments. The second and third 

groups were treated with 

interperitoneallyinjection of A. sativum 

(10 mg/kg for the second group and 20 

mg/kg for the third group)for 30 days. The 

fourth and fifth groups were 

interperitoneally injection withN. sativa (7 

mg/kg for the fourth group and 14 mg/kg 

for the fifth group) for 30 days. Body 

weights and blood glucose levels were 

recorded at day zero and every week for all 

groups. By the end of the experiment, the 

animals were killed and blood was 

harvested to measure insulin levels. The 

data were collected and analyzed.  
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Results  

The effect of A. sativum and N. sativa on 

body weights: 

The changes in body weights were 

expressed as percentages of the weightin 

day zero as illustrated in figure 2. As can 

be seen in the figure the body weights in 

the control group had an increase of 7% at 

the end of the first week and 31% at the 

end of the month. Untreated diabetic rats 

had a decrease of 7% at the end of the first 

week and 10% at the end of the month. 

The diabetic group that was treated with 10 

mg/kg with A. sativum oil had a 5% 

increase of body weights at the end of the 

first week and a 17% increase of body 

weights at the end of the month. The 

diabetic group that was treated with 20 

mg/kg with A. sativum oil had an initial 

2% decrease of body weights at the end of 

the first week and a 20% increase of body 

weights at the end of the month. The 

diabetic group that was treated with 7 

mg/kg with N. sativa oil had a 7% decrease 

of body weights at the end of the first week 

and an improvement of 5% but did not 

reach the original weight at the end of the 

month. The diabetic group that was treated 

with 14 mg/kg with N. sativa oil had a 

15% decrease of body weights at the end 

of the first week and an improvement of 

10%but did not reach the original weights 

at the end of the month. 

 
Figure2: The effects of A. sativum and N. 

sativa on body weights, As can be seen in 

this figure the body weights in the control 

group had an increase of 7% at the end of 

the first week and 31% at the end of the 

month. By the end of the first week, the 

only treated group that showed an increase 

in body weight was the 10mg/kg A. 

sativum treated group. By the end of the 

month the 20 mg/kg A. sativum treated 

group showed the best results with 20% 

increase in body weight.  
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The effect of A. sativum and N. sativa on 

FBG levels: 

The glucose levels were expressed as 

mmol/l as illustrated in figure 3. As can be 

seen in this figure the FBG levels in the 

control group was within the normal range 

(5.5 and 5.3 mmol/l) at the end of the first 

week and at the end of the month. 

Untreated diabetic rats had very high FBG 

levels (23.5 and 24 mmol/l|) at the end of 

the first week and at the end of the month 

which is more than four times the FBG 

levels for the control group. The diabetic 

group that was treated with 10mg/kg with 

A. sativum oil had an initial increase of 

FBG levels (10.6 mmol/l) at the end of the 

first week and then a decrease of FBG 

levels (7 mmol/l) at the end of the month. 

The diabetic group that was treated with 

20mg/kg with A. sativum oil had an initial 

increase of FBG levels (13.4 mmol/l) at the 

end of the first week and then a slight 

decrease of FBG levels (11.3 mmol/l) at 

the end of the month. The diabetic group 

that was treated with 7 mg/kg with N. 

sativa oil had an initial increase of FBG 

levels (14 mmol/l) at the end of the first 

week and then a slight decrease of FBG 

levels (11 mmol/l) at the end of the month. 

The diabetic group that was treated with 14 

mg/kg with N. sativa oil had an initial 

increase of FBG levels (18 mmol/l) at the 

end of the first week and then a decrease of 

FBG levels (10.5 mmol/l) at the end of the 

month. 

 
Figure 3:The effects of A. sativum and N. 

sativa on FBG levels.As can be seen in this 

figure the FBG levels in all A. sativum and 

N. sativa treated groups were much lower 

compared to the diabetic untreated group. 

The best result was obtained by the 10 

mg/kg A. sativum oil treated group 

whereas all the three other groups showed 

very close results by the end of the month. 

 

5.5

23.5

10.6

13.4 14

18

5.3

24

7

11.3 11 10.5

0

5

10

15

20

25

30

CO STZ ASO 
10mg

ASO 
20mg

NSO 7mg NSO 
14mg

G
lu

co
se

 le
ve

ls
 m

m
o

l/
l 

one wk four wks



                                 ISSN:2413-6069                          ISSN: 2312-5365P      
 

Vol.15 No.1Year 2021 pag 12e  
 
 

The effect of A. sativum and N. sativa on 

blood insulin levels: 

The blood insulin levels were expressed as 

percentages of the control as illustrated in 

figure 4. As can be seen in the figure the 

blood insulin levels in the control group 

were expressed as 100%. Untreated 

diabetic rats had blood insulin levels of 

41% compared to the control. The diabetic 

group that was treated with 10 mg/kg with 

A. sativum oil had blood insulin levels of 

62% compared to the control. The diabetic 

group that was treated with 20 mg/kg with 

A. sativum oil had the highest blood 

insulin levels of 81% compared to the 

control. The diabetic group that was 

treated with 7 mg/kg with N. sativa oil had 

blood insulin levels of 54% compared to 

the control. The diabetic group that was 

treated with 14 mg/kg with N. sativa oil 

had blood insulin levels of 53% compared 

to the control. 

.  

Figure 4:The effects of A. sativum and N. 

sativa on blood insulin levels. As can be 

seen in this figure the blood insulin levels 

in all A. sativum and N. sativa treated 

groups have higher blood insulin levels 

compared to the diabetic untreated group. 

The best result was obtained by the 20 

mg/kg A. sativum oil treated group where 

the insulin levels were restored by 81% 

compared to the control, whereas all the 

three other groups showed very close 

results by the end of the month.  

 

Effect of N. sativa on Pancreatic islets 

The control rats (A) showed normal pancreatic 

structure. The islet of Langerhans appeared 

regular in shape surrounded by a thin capsule of 

connective tissue. The clusters of cells are 

embedded in the pancreatic exocrine tissue. The 

cells are polygonal cells on shape and have 

regular nuclei. In STZ diabetic rats (B), the 

pancreatic tissues have degenerative, necrotic 

changes, and shrinkage in the islets of 

Langerhans. The islets were relatively small and 

atrophied.  
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In diabetic animals treated with 7 mg N. sativa 

oil (group C), the histological sections showed 

that the islets were relatively small in size and 

irregular in shape compared tothe normal 

control group. There were less hydropic 

degeneration, degranulation, and necrosis in the 

islet cells. More viable polygonal islet cells 

were observed compared to group B (STZ only 

treated group).The islets of Langerhans of rats 

treated with 14 mg of N. sativa oil (group D), 

showed similar appearance as in group C, there 

were more viable cells present, and less 

hydropic degeneration, degranulated and 

necrosis compared to group B as can be 

observed in figure 5. 

 

  

 
 

 

Figure 5:The effects of N. sativa on 

pancreatic islets. As can be seen in this 

figure the pancreatic islets in the control 

group (A) have normal structure, whereas 

the STZ only group (B) suffered from 

degenerative necrosis (small arrow) and 

shrinkage (long arrow). Both of the N. 

sativa treated groups (C & D) showed 

improvement compared to the STZ group 

(B) as can be seen in the histological 

sections where less degenerative necrosis 

and cell shrinkage were observed but did 

not reach full recovery (compared to the 

control group.  
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Effect of A. sativum on Pancreatic islets 

The control rats (A) showed normal pancreatic 

structure. The islet of Langerhans appeared 

regular in shape surrounded by a thin capsule of 

connective tissue. The clusters of cells are 

embedded in the pancreatic exocrine tissue. The 

cells are polygonal cells in shape and have 

regular nuclei. In STZ diabetic rats (B), the 

pancreatic tissues have degenerative, necrotic 

changes, and shrinkage in the islets of 

Langerhans. The islets were relatively small and 

atrophied.  

In diabetic animals treated with 10 mg A. 

sativum extracts (group C), the histological 

sections showed that the islets were relatively 

small in size and irregular in shape compared to 

normal control group. There were less hydropic 

degeneration, degranulation, and necrosis in the 

islet cells. More viable polygonal islet cells 

were observed compared with group B (STZ 

only treated group). In the islets of Langerhans 

of rats treated with 20 mg of A. sativum extracts 

(group D), a similar appearance as in group C 

can be observed, there were more viable cells 

present, and less hydropic degeneration, 

degranulated and necrosis compared to group B 

(Figure 6). 

 

 

 
 

 
 

 

Figure 6:The effects of A. sativum on 

pancreatic islets. As can be seen in this 

figure the pancreatic islets in the control 

group (A) have normal structure, whereas 

the STZ only group (B) suffered from 

degenerative necrosis (small arrow) and 

shrinkage (long arrow). Both of the A. 

sativum treated groups (C & D) showed 

improvement compared to the STZ group 

(B) as can be seen in the histological 

sections where less degenerative necrosis 

and cell shrinkage were observed but did 

not reach full recovery (compared to the 

control group. 
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Discussion and Conclusion: 

This study was conducted to investigate the 

effects of A. sativum and N. sativa on type 1 

diabetes. The effects of these two plants on 

body weight, FBG levels and blood insulin 

levels were obvious, however, differences 

between the effects of these two plants and also 

between the two concentrations that were used 

from each plant were considerable. Compared 

to the untreated diabetic group where the weight 

loss continued throughout the month, the only 

group who gained weight at the first week was 

the group treated with A. sativum 10mg/kg who 

had an increase of 5% of body weight and all 

the other three treated groups have an initial 

decrease of body weight from 2% to 15%.By 

the end of the month all the treated groups have 

improvements in their body weights but the 

group that was treated with 20mg/kg A. 

sativum showed the best result with 22% 

increase after the first week, the group that was 

treated with A. sativum 10mg/kg had an 

increase of 15% after the first week. The groups 

that were treated with N. sativa 7 mg/kg and 

14mg/kg on the other hand have weight 

increase of 5% and 10% respectively after the 

weight loss of the first week.  These results are 

supported by other studies showed 

improvements of body weights after A. sativum 

and N. sativa treayments
12–14

 

The effects of the two plants on FBG levels 

were also obvious, however the group that was 

treated with 10mg/kg A. sativum showed the 

best results either by the end of the first week 

where it was less than half of  the diabetic 

untreated group but still about twice the normal 

level or by the end of the month where it was 

only slightly higher the normal levels. The 

group that was treated with 14mg/kg N. Sativa 

had the highest FBG levels among the treated 

group (18 mmol/l) in the first week but FBG 

levels decreased by the end of the month to 

10.5mmol/l). the other two groups however 

have slight decreases at the end of the month 

but still about twice the normal levels. Other 

studies showed similar results of the effects of 

A. sativum and N. sativa on reducing FBG 

levels in diabetic animals
1516

. 

The effects of the two plants on blood insulin 

levels were also obvious, however the group 

that was treated with 20mg/kg A. sativum 

showed the best results with about 81% insulin 

levels restoring and the group that was treated 

with A. sativum was the second with 62% 

restoring of insulin levels. The groups that were 

treated with 7mg/kg N. Sativa and 14mg/kg N. 

Sativa had only slight improvements. The blood 

insulin levels improvements by using A. 

sativum and N. sativa were also reported by 

other researchs
1718

 

The histological sections of the pancreatic islets 

of the animals at the end of the experiment 

showed that animals treated with extracts from 

both plants were improved and less damaged, 

however none of the treated groups reached full 

recovery suggesting that one month is not 

enough to reach full recovery. Moreover, there 

might be a better improvement with A. sativum 
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treatment than the N. sativa treatment. More 

time periods might be needed to observe the full 

recovery of the pancreatic islets damaged by 

STZ. 

As a conclusion, comparing the effects of both 

A. sativum and N. sativa plant extracts on 

diabetic rats suggest that A. sativum had a better 

effect on diabetes than N. sativa. Even though 

using a dose of 20mg/kg gave the best results 

on body weight and insulin levels, but using the 

10mg/kg gave a bitter initial effect on body 

weight at the first week and on the glucose 

levels by the end of the month. These results 

suggest that using a dose of 15mg/kg of A. 

sativum might give better results in reducing the 

effect of type 1 diabetes.  
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