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Introduction 
 

Diabetic illness is a major disturbance of carbohydrate 
metabolism, which in general encompasses absolute or 
relative deficiency of insulin and / or insulin resistance and 
eventually leads to elevation of sugars level in the blood. 
There has been an increase in the utilization of natural 
products with antidiabetic activity. Undesirable side effects 
of chemical drugs, consumption or availability easier and 
the fact that they are not appropriate for use during 
pregnancy were some of the factors that lead to a strong 
desire to use hypoglycemic agents of vegetarian sources 
(Yadev et al., 2008; Jeloder et al., 2007) [1,2]. 
 

Diabetic illness is a chronic metabolic disorder in glucose 
tolerance and an elevated hazard of cardiovascular disease 
(Schnell and Standle 2006) [3]. Hyperglycemia can be 
handled initially with oral agents and insulin therapy, 
which sometimes required achieving targeted glycemic 
levels. However, these chemical drugs produce some 
serious side effects and relatively expensive for developing 
countries (Edoga et al., 2013) [4]. 
 

Salvadora persica L. (toothbrush tree) is a perennial tree 
belongs to the family salvadoraceae from which, meswak, a 
stick chewing gum changed into prepared from its pitting 
and the roots to the teeth cleaning in the Arab nations. 
Meswak is vastly used in Islamic countries due to the reality 
that it is part of the religious practice of Islam and its use in 
maintaining dental hygiene and, ultimately, potential and 
on safe security as a dental cure (Ahmad and Rajagopal 
2014) [5]. The leaf of Salvadora persica was eaten, used in 
the sauce and taken as a salad in tropical and eastern Africa 
as vegetables and used as anti-cough, anti-asthma and in 
the remedy of rheumatism, its fragrant flower are used as a 
stimulant and purgative two (Chaurasia et al., 2013) [6]. 
The leaf of Salvadora persica is bitter in taste, corrective, 
non-toxic, astringent for intestinal, liver tonic, diuretic, 
analgesic, anesthetic, beneficial in ozone and other nose 
problems, piles, scabies, leukemia, alleviate inflammation, 
and strengthens teeth. Leaf and flowers also used for 
toothache, gum problems, skin diseases, kidney stones, 
constipation anthelmintic, and leaf juice was used in scurvy. 
(Akhtar et al., 2011) [7]. Bioactive components and 
minerals had been observed in the leaf of Salvadora persica 
which includes flavonoids, calcium, saponins, tannins,  
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glycosides, alkaloids, fluoride, pyrrolidine, phosphorous 
and ascorbic acid (Halawany 2012) [8]. The aim of this 
research was to evaluate the anti-hyperglycemic effect of 
Salvadorsa persica plant extract in alloxan-induced 
hyperglycemic rats. 
 

Material and Methods 
 

Material 
 

Plant materials 
 

Leafs of Salvadora persica tree were collected from Jeddah, 
Saudi Arabia.  
 

Preparation of extracts 
 

The leaf of Salvadora persica were cleaned, washed and 
then dried at 40⁰ C in an electric oven for 12 hours and 
milling to pass through a 60 mesh  
 

Leaf of Salvadora persica powder (100g) were macerated 
in 1000 ml of 70% aqueous ethanol and kept in dark for 
48 h at room temperature. The extract was filter and 
ethanol was vaporized under the reduced pressure at 50⁰ 
C. The remaining water extract was dried under reduced 
pressure by using freeze- drying.  
 

The dried ethanolic extracts were dissolved in deionized 
water to a concentration of 300 mg/ml before 
administration in hyperglycemic rats.  
 

Experiment design 
 

Thirty- five male albino rats weighing 170-190 g (two 
months age) were obtained from King Abdul-Aziz 
University. These rats were fed on the basal diet for two 
weeks for adaptation prior to commencement of the 
experiment, housed in well- aerated cages under hygienic 
conditions and water. The 35 rats were separated as 
follows: 7 rats for the first group (group 1) the healthy 
control group fed basal diet. The other 28 rats were 
intraperitoneally injected with a single dose of alloxan 
monohydrate (150 mg/kg between dissolved in distilled 
water) after fasting for 12 h to induce hyperglycemia (Dash 
et, al., 2001) [9]. After 5 days of injection, rats with blood 
glucose higher than 200 mg/dl in the fasting state were 
considered as being hyperglycemic and were divided into 4 
groups; the was the hyperglycemic control rats (group 2) 
were fed on basal diet. The group 3, group 4 and group 5 
were fed on basal diet and treated with leaf extract of 
Salvadora persica orally at 50,100 and 150 mg /kg of body 
weight per day, for six weeks respectively.  
 

Blood sampling 
 

At the end of the experimental period, all rats were fasted 
overnight then sacrificed. Blood samples were immediately 
collected from the retro-orbital plexus with capillary tubes 
under mild ether anesthesia, into clean dried centrifuge 
tubes. The tubes were then centrifuged at 3000 rpm for 15 
minutes. Clear serum samples were carefully separated 
using Pasteur pipettes, and frozen at - 20°C until 
biochemical analysis (Margoni et al., 2011) [10]. 
 

Animals were sacrificed by cervical dislocation, and then 
the abdomen was dissected and the target organs (the liver, 
the two kidneys and the pancreas) were rapidly excised. A 
piece of liver (100 mg) was rinsed in saline and then saved 
in ice-cold for enzymes estimation in liver tissue 
homogenate. The rest of the liver, one kidney and the 
pancreas were rinsed in saline for a few seconds, and then 
kept in 10% formalin for histopathological investigations. 
 

Analytical methods 
 

Serum glucose was estimated by enzymatic GOD / POD kits 
according to the method defined by (Trinder, 1969) [11].  
Insulin was estimated by using the method explained with 
(Clark and Hales 1994) [12]. 
 

Glycated hemoglobin (HbA1c) was decided in whole blood 
according to the method explained with (Variant 1997) 
[13]. Serum cholesterol was determination by using the 
method (Allain et al., 1974) [14]. 
 

Serum triglycerides (TG) were estimated by Enzymatic 
colorimetric GPO-PAP kit according to the method 
explained by (Trinder 1969) [15]. 
 

High-Density Lipoprotein Cholesterol (HDL-c) was 
estimated colorimetrically according to the method defined 
by using (Lopes-Virella et al., 1977) [16]. 
 

Low-Density Lipoprotein Cholesterol (LDL-c) and Very 
Low - Density Lipoprotein Cholesterol (VLDL-c), were 
estimated calorimetrically by the method explained with 
(Fridewald et al., 1972) [17]. 
 

Serum Aspartate Aminotransferase (AST) and Alanine 
Aminotransferase (ALT) activities were estimated 
enzymatically based on color reaction formation according 
to the method the method defined by using (Bergmeyer et 
al., 1978) [18]. Serum urea was spectrophotometrically 
estimated of the technique defined by (Fawcett and Scott 
1960) [19]. Uric acid was spectrophotometrically 
determined by the method explained by (Fossati et al., 
1980) [20]. 
 

Serum creatinine was estimated by the method explained 
with (Tietz 1976) [21]. Statistical analysis was conducted 
using the Social Sciences Statistical Package (SPSS) for 
Windows, version 22 (SPSS Inc., Chicago, Illinois, USA). The 
data obtained was presented as means Standard Error (SE). 
Statistical analysis of the difference between mean values 
of different groups was performed using one trend 
(ANOVA) test was used for determining the significances 
among different groups explained by (Armitage and Berry, 
1987) [22]. All differences were considered significant if P 
˂ 0.05. 
 

Results and Discussion 
 

Effect of Salvadora persica leaf extract on Body weight in 
hyperglycemic rats is presented in Fig (1). Results of 
present work indicate that, the body weight in healthy 
control rats (group1) were increased by 722% 1012% and 
16.61% after the two weeks, four weeks and six weeks 
respectively of experimental period when compared to  
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body weight at initial periods of experimental. In contrast 
to this, body weight of hyperglycemic control rats (group 2) 
were decreased by 5.57% , 9.38%, and 13.47% respectively 
after the two weeks, four weeks and six weeks of 
experimental period compared with their initial body 
weight (Zero day). Results also indicated that, the 
hyperglycemic rats treated with leaf extract of Salvadora 
persica at different concentrations (50, 100 and 150 mg/kg 
of body weight/day) showed the increased in the body 
weight. Hyperglycemic rats treated with leaf extract of 

Salvadora persica at 50 mg/kg of body weight/ day) (group 
3) was increased in body weight by 4.15% after six weeks. 
Hyperglycemic rats treated with leaf extract of Salvadora 
persica at 100 mg/kg of body weight/day) (group 4) was 
increased in body weight by 8.48% in body weight was 
observed after 6 weeks of treatment. Hyperglycemic rats 
treated with leaf extract of Salvadora persica at 150 mg/kg 
of body weight/day (group 5) were increased in body 
weight by 5 7.22%, 10.12% and 16.65 in body weight 
respectively after two weeks, four weeks and six weeks.  

 

 
 

Figure 1: Effect of Salvadora persica leaf extract on Body weight in hyperglycemic. 
 

Treatments 
 

Glucose mg/dl 

Zero time After 2 
weeks 

After 4 
weeks 

After 6 
weeks 

Decease % 

healthy Control rats (Group 1) 119.00b 
±5.29 

116.50e 

±5.20 
115.25e ± 

4.03 
114.00e 
± 4.32 

- 4.20 

hyperglycemic Control rats – 
(Group 3) 

369.50a 
±19.16 

349.25a 
±14.86 

329.25a 
±11.81 

306.50a 
±10.28 

- 15.91 

hyperglycemic rats treated 
with 50 mg leaf extract (Group 

3) 

366.50a 
±15.35 

326.75b 
±13.72 

265.00b 
±10.61 

214.75b 
±9.60 

- 41.41 

hyperglycemic rats treated 
with 100 mg leaf extract 

(Group 4) 

363.25a 
±16.40 

331.25c 
±12.07 

245.00c 
±8.06 

180.00c 
±7.30 

- 50.45 

hyperglycemic rats treated 
with 150 mg leaf extract 

(Group 5) 

364.75a 
±15.88 

322.00d 
±13.49 

230.25d 
±9.14 

149.75d 
±8.54 

- 58.94 

            The values of each column which have different characters are significantly different (P<0.05).  
 

Table 1: Effect of leaf extract from Salvadora persica on serum glucose levels in hyperglycemic rats. 
 
Effect of different ratio of leaf extracts from Salvadora 
persica on the serum glucose levels in hyperglycemic rats is 
illustrated in Table (1). The hyperglycemic control rats 
(group 2) had a significant (p<0.05) increase in serum 
glucose level compared with healthy control rats (group 1) 
by 210.50 %. Results, also indicated that, the hyperglycemic 
rats treated with Salvadora persica leaf extract at 50, 100 

and 150 mg/kg of body weight were significantly (P<0.05) 
decreased in serum glucose level by 29.93, 41.27 and 51.14 
% for (group 3), (group 4) and (group 5) respectively 
compared with hyperglycemic control rats (group 2) after 
six weeks from experimental study. These results are 
agreement with (Gay et al., 2000) [23]. They reported that, 
reduced of glucose levels in hyperglycemic rats due to the  
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presence of compounds in the leafs extract that have an 
insulin-like effect on the surrounding tissues either by 
encouraging metabolism to absorb glucose or by absorbing 
glucose into the muscle and fatty tissue by stimulating the 
regeneration process and reactivating the remaining beta 
cells. These results are similar with that reported by 
(Tuorkey et al., 2015) [24]. Induced hyperglycemia by 
alloxan has been described as a useful experimental model 

for studying the activities of hypoglycemic agents because 
it selectively destroys of the pancreatic cells in rats. 
 

Effects of Salvadora persica leaf extract on insulin in 
hyperglycemic rats are shown in Fig (2). Results of 
biochemical analyses revealed that the hyperglycemic 
control rats (group 2) had a significant (p<0.05) decreased 
by 49.67 % for insulin compared with healthy control rats 
(group 1).  

 

 
 

Figure 2: Effects of leaf extract from Salvadora persica on insulin in hyperglycemic rats. 
 

Results of present work indicate that, the Hyperglycemic 
rats treated with Salvadora persica leaves extract at 50, 100 
and 150 mg/kg of body weight were significantly (P<0.05) 
increased in serum insulin by 60.0, 70.49 and 78.38 % for 
(group 3), (group 4) and (group 5) respectively compared 
with hyperglycemic control rats (group 2). These results 
are agreement with (Gupta and Misra, 2006) [25] they 
reported that, the extract contains of Bioactive 
components, which induce their ant-hyperglycemic effect 
by produce increased insulin production and inhibition of 
glucose by intestinal absorption or facilitating metabolism 
in insulin. 
 

Effects of leaf extract from Salvadora persica on 
glycosylated hemoglobin (HbA1c) in Hyperglycemic rats is 
shown in table (3). Results of present work indicate that, 
the Hyperglycemic control rats (group 2) had a significant 
(p<0.05) Increased by 68.51 % of the glycosylated 
hemoglobin (HbA1c) relative to healthy control rats (Group 
1). Hyperglycemic rats treated with leaf extract of 
Salvadora persica at 50, 100 and 150 mg/kg of body weight 
were significantly decreased by 12.87, 24.51 and 30.08 % 
in glycosylated hemoglobin (HbA1c) for (group 3), (group 
4) and (group 5) respectively compared with 
Hyperglycemic control rats (group 2).  

 
 

Figure 3: Effects of leaf extract from Salvadora persica on glycosylated hemoglobin (HbA1c) in Hyperglycemic rats. 
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Effects of leaf extracts from Salvadora persica on Total 
cholesterol, Triglycerides and total lipids in hyperglycemic 
rats are presented in Fig (4). Results of present work 
indicate that, the hyperglycemic control rats (group 2) had 
a significantly (p<0.05) increased in total cholesterol by 
13.83 %, triglycerides by 7.94 % and total lipids 13.24 % 
compared with healthy control rats (group 1). 
Hyperglycemic rats treated with leaf extracts of Salvadora 
persica at 50, 100 and 150 mg/kg of body weight were 
significantly (p<0.05) decreased in serum total cholesterol 
by 0.69, 11.11 and 11.81 % for (group 3), (group 4) and 
(group 5) respectively compared with hyperglycemic 

control rats (group 2). While, hyperglycemic rats treated 
with leaf extracts of Salvadora persica at 50, 100 and 150 
mg/kg of body weight were significantly (p<0.05) reduced 
of Triglycerides levels by 1.04, 3.24 and 6.73 % for (group 
3), (group 4) and (group 5) respectively when compared to 
hyperglycemic control rats (group 2). On the other side, 
hyperglycemic rats treated with leaf extracts of Salvadora 
persica at 50, 100 and 150 mg/kg of body weight were 
significantly (p<0.05) reduced in total lipids levels by 10.17, 
15.86 and 18.43 % for (group 3), (group 4) and (group 5) 
respectively compared with hyperglycemic control rats 
(group 2).  

 

 
 
Figure 4: Effects of leaf extracts from Salvadora persica on Total cholesterol, Triglycerides and total lipids in hyperglycemic 
rats. 
 

Effect of leaf extract from Salvadora persica on high- 
density lipoprotein cholesterol HDLc, low- density 
lipoprotein cholesterol LDLc and very low-density 
lipoprotein cholesterol VLDLc in hyperglycemic rats are 
shown in table (6). Results of present work indicate that, 
the hyperglycemic control rats (group 2) had a significantly 
(p< 0.05) increased in LDLc and VLDLc compared with the 
healthy control rats (group 1) by 101.20 and 10.16% 
respectively. While, the hyperglycemic control rats (group 
2) had a significantly (p< 0.05) decreased in HDLc 
compared with the healthy control rats (group 1) by 

18.57%. Results also indicate that, the Hyperglycemic rats 
treated with leaf extract of Salvadora persica at 50, 100 and 
150 mg/kg of body weight were significantly (P<0.05) 
increase in high density lipoprotein cholesterol HDLc by 
2.63, 7.02 and 15.79 % respectively. on the other side, the 
hyperglycemic rats treated with leaf extract of Salvadora 
persica at 50, 100 and 150 mg/kg of body weight were 
significantly (P<0.05) decreased of LDLc and VLDLc by 
9.54, 33.00 and 51.75% for LDLc, while the decreasing rate 
in VLDL by 2.88, 4.03 and 8.65% respectively compared 
with hyperglycemic control rats (group 2). 

 
 
 
 
 
 

63.25
72 71.5

64 63.5

78.75 85
84.11

82.25
79.25

142

175

157.2
147.25 142.75

Group 1 Group 2 Group 3 Group 4 Group 5

Healthy control rats (group 1) - Hyperglycemic control rats (group 2) -

Hyperglycemic rats treated with 50 mg leaf extracts (group 3) - Hyperglycemic rats 

treated with 100 mg leaf extract (group 4) - Hyperglycemic rats treated with 150 mg 

leaf extract (gr

Cholesterol (mg/dl) Triglycerides (mg/dl) Total lipids (mg/dl)

Gl J Foo Sci Nutri: 2019; Issue 6                                                                                                                                                                                                        Page: 5|11 



 
   

Citation: Alrasheedi AA and Hijazi MA (2019) Anti-Hyperglycemic Effect of Salvadora Persica Leaf Extracts in Alloxanized 
Rats. Gl J Foo Sci Nutri: GJFSN:113. 
 

Treatments HDL-c (mg/dl) LDL-c (mg/dl) VLDL-c (mg/dl) 

healthy Control rats (Group 1) 35.00a ± 1.83 12.50e ± 5.85 15.75c ± 0.34 

hyperglycemic Control rats-(Group 3) 28.50d ±5.45 25.15a ± 7.75 17.35a ± 0.66 

hyperglycemic rats treated with 50 
mg leaf extract (Group 3) 

29.25cd ±1.71 22.75d ± 2.41 16.85b ± 1.50 

hyperglycemic rats treated with 100 
mg leaf extract (Group 4) 

30.50c ±3.08 16.85c ± 3.29 16.65bc ± 1.51 

hyperglycemic rats treated with 150 
mg leaf extract (Group 5) 

33.00b ± 2.71 14.65d ± 3.53 15.85c ± 1.43 

                 The values of each column which have different characters are significantly different (P<0.05).  
 

Table 2: Effect of leaf extract from Salvadora persica on lipoprotein fraction in hyperglycemic rats. 
 

Treatments Aspartate 
aminotransferase (AST) 

(IU/L) 

Alanine aminotransferase 
(ALT) (IU/L) 

healthy Control rats (Group 1) 29.33d ± 9.18 11.00d ± 2.61 

hyperglycemic Control rats – (Group 3) 73.67a ± 8.94 26.50a ± 3.54 

hyperglycemic rats treated with 50 mg 
leaf extract (Group 3) 

44.00b ± 4.23 15.00b ± 2.65 

hyperglycemic rats treated with 100 
mg leaf extract (Group 4) 

40.00c ± 7.72 12.00c ± 1.53 

hyperglycemic rats treated with 150 
mg leaf extract (Group 5) 

28.67d ± 6.80 10.23d ± 1.61 

                The values of each column which have different characters are significantly different (P<0.05).  
 

Table 3: Effect of leaf extracts from Salvadora persica on serum aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) of hyperglycemic rats. 
 

Effect of leaf extract from Salvadora persica on Alanine 
aminotransferase (ALT), Aspartate aminotransferase (AST) 
in hyperglycemic rats are presented in Table (4). Results of 
present work indicate that, the Hyperglycemic control rats 
(Group 2) had a significantly (p<0.05) increased in levels of 
alanine aminotransferase (ALT), and Aspartate 
aminotransferase (AST) enzymes comparing with healthy 
control (group 1) by 151.18% and 140.91 % respectively. 
On the other side, hyperglycemic rats treated with leaf 
extracts of Salvadora persica at 50, 100 and 150 mg/kg of 
body weight were significantly decreased in alanine 

aminotransferase by 40.27, 54.72 and 61.39 % for (group 
3), (group 4) and (group 5) respectively compared with 
hyperglycemic rats (group 2). While, the decreases in 
aspartate aminotransferase (AST) of hyperglycemic rats 
were 43.40, 62.26 and 69.81 % respectively for (group 3), 
(group 4) and (group 5) respectively compared with 
hyperglycemic rats (group 2). These results are similar 
with (Ghada and Soliman 2013) [26] they reported that, 
this decline in AST and ALT may be due to antioxidant 
activity such as phenolic and flavonoid compounds in the 
leaf extract.  

             

Treatments Uric acid 
(mg/dl) 

Creatinine 
(mg/dl) 

Urea (mg/dl) Blood urea 
nitrogen(mg/dl) 

healthy Control rats (Group 
1) 

1.50e 
± 0.40 

0.50c 
± 0.04 

43.00e 
± 3.85 

20.02e 

± 1.60 

hyperglycemic Control rats 
– (Group 3) 

3.93a 
± 0.87 

0.70a 
±0.02 

80.50a 
± 7.68 

38.50a 
± 3.26 

hyperglycemic rats treated 
with 50 mg leaf extract 

(Group 3) 

3.80b 
±1.82 

0.64 
± 0.25 

63.00b 
± 4.45 

30.46b 
± 2.64 

hyperglycemic rats treated 
with 100 mg leaf extract 

(Group 4) 

2.83c 
± 0.93 

0.60 
± 0.08 

58.67c 
± 3.21 

27.41c 
± 1.50 

hyperglycemic rats treated 
with 150 mg leaf extract 

(Group 5) 

2.15d 
± 0.30 

0.54 
± 0.07 

55.00d 
± 2.21 

25.70d 
± 2.37 

                 The values of each column which have different characters are significantly different (P<0.05). 
 

Table 4: Effect of leaf extracts from Salvadora persica on Uric acid, Creatinine, Urea and Blood urea nitrogen in 
hyperglycemic rats. 
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Effect of leaf extracts from Salvadora persica on Uric acid, 
Creatinine, Urea and Blood urea nitrogen in hyperglycemic 
rats are shown in Table (4). The hyperglycemic control rats 
(group 2) had a significantly (p<0.05) increased in renal 
function compared with healthy control rats (group 1) by 
162.0, 40.0, 87.21 and 91.41 for Uric acid, Creatinine, Urea 
and Blood urea nitrogen respectively. hyperglycemic rats 
treated with leaf extracts of Salvadora persica at 50 mg/kg 
of body weight were significantly (P<0.05) decreased by 
3.31,8.57, 21.74 and 21.88% for Uric acid, Creatinine, Urea 
and Blood urea nitrogen respectively compared with 
hyperglycemic control rats (group 2). On the other side 
hyperglycemic rats treated with leaf extracts of Salvadora 
persica at 150 mg/kg body weight (group5) were 
significantly (P<0.05) decreased by 45.29, 22.86, 31.68 and 
33.25% for Uric acid, Creatinine, Urea and Blood urea 
nitrogen respectively compared with hyperglycemic 
control rats (group 2). These results are confirmed with 
(Gad-Elkareem et al 2019) [27] they reported that, the 
extract may contain some phytochemical compounds such 
as flavonoids and polyphenols known for their antioxidant 
activities and their reduced of serum creatinine and urea 
levels. 
 

Histopathological examination 
 

Histopathological examination of liver 
 
Liver of rats from healthy control rats (group 1) revealed 
the normal histological structure of hepatic Lobule photo 1. 
Meanwhile, liver of hyperglycemic control rats (group 2) 
revealed cytoplasmic vacuolation of hepatocytes, dilatation 
of hepatic sinusoids (photo 2) and mononuclear cells 
infiltration in the portal triad photo 3. However, liver from 
hyperglycemic rats treated with leaf extracts of Salvadora 
persica at 50 mg ( group3), hyperglycemic rats treated with 
leaf extracts of Salvadora persica at 100 mg (group 4) and 
hyperglycemic rats treated with leaf extracts of Salvadora 
persica at150 mg (group 5) showed the normal histological  
structure of hepatic Lobule (photo 4 and photo 5). 
 

                                           

Histopathological examination of Pancreas 
 

Pancreas of healthy control rats (group 1) showed no 
histopathological changes (photo6). In contrary, pancreas 
of hyperglycemic control rats (group 2) revealed 
vacuolations of acinar epithelium (photo 7). However, 
pancreas of hyperglycemic rats treated with 50 mg 
Salvadora persica leaf extracts (group 3), hyperglycemic 
rats treated with 100 mg leaf extracts of Salvadora persica 
(group 4), and hyperglycemic rats treated with 150 mg leaf 
extracts Salvadora persica (group 5) revealed no 
histopathological changes photo 8, 9 and 10 respectively.  
 
Histopathological examination of Kidneys 
 

Kidneys of healthy control rats (group 1) showed the 
healthy control rats (group 1) showed the normal 
histological structure of renal parenchyma (photo 11), 
while the renal of hyperglycemic control rats (group 2) 
revealed congestion of renal blood vessels, vacuolation of 
endothelial Lining glomerular tuft and vacuolation of 
epithelial lining renal tubules (photo 12). However, kidneys 
of hyperglycemic rats treated with leaf extracts of 
Salvadora persica at 50 mg (group 3) revealed presence of 
focal regenerating renal tubules (photo 13). On the other 
sides, hyperglycemic rats treated with 100 mg leaf extracts 
Salvadora persica (group 4) and hyperglycemic rats treated 
with 100 mg leaf extracts of Salvadora persica (group 5) 
revealed no histopathological changes (photo 14 and photo 
15) respectively. 
 

Conclusion  
 

The present study revealed that the leaf extract from 
Salvador persica were reducing hyperglycemia in male rats 
with hyperglycemic caused by alloxan, and almost all 
biochemical factors and affected kidney, liver and 
pancreatic tissues were restored to the healthy control rate 
(group 1). 

 

                                        
 
 

             
 

Photo 1. Liver of healthy control rats
(group 1), showing the normal
histological structure of hepatic
lobule.

Photo 2. Liver of hyperglycemic
contol rats (group 2) showing the
cytoplasmic vacuolation of
hepatocytes and dilatation of hepatic
sinusoids.
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Photo 3. Liver of hyperglycemic
control rats (group 2) showing the
mononuclear cells infiltration in the
portal triad.

Photo 4. Liver of hyperglycemic rats
(group 3) treated with 50 mg leaf
extract of Salvadora persica, showing
the normal histological structure of
hepatic lobule

Photo 5. Liver of hyperglycemic rats
(group 4 and group 5) treated with
100 mg 150 mg leaf extract of
Salvadora persica respectively,
showing the showing the normal
histological structure of hepatic
lobule.

Photo 6.  Pancreases of healthy control 
rats (group 1), showing no 
histopathological changes.                                                                                  

Photo 7. Pancreases of
hyperglycemic conrol rats (group 2),
showing vacuolation of acinar
epithelium.

Photo 8. Pancreases of
hyperglycemic rats (group 3)
treated with 50 mg leaf extract of
Salvadora persica), showing no
histopathological changes
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Photo 9. Pancreases of
hyperglycemic rats (group 4) treated
with 100 mg leaf extract of Salvadora
persica, showing no
histopathological changes

Photo 10. Pancreases of
hyperglycemic rats (group 5)
treated with 150 mg leaf extract of
Salvadora persica, showing no
histopathological changes.

Photo 11. Kidney of healthy control
rats (group 1), showing the normal
histological structure of renal
parenchyma.

Photo 12. Kidney of hyperglycemic
control rats (group 2 ), showing the
vacuolation of epithelial renal
tubules.

Photo 13. Kidney of hyperglycemic
rats (group 3) treated with 50 mg
leaf extract of Salvadora persica,
showing focal regenerating renal
tubules.

Photo 14. Kidney of hyperglycemic
rats (group 4) treated with 100 mg
leaf extract of Salvadora persica,
showing no histopathological
changes.

Gl J Foo Sci Nutri: 2019; Issue 6                                                                                                                                                                                                        Page: 9|11 



 
   

Citation: Alrasheedi AA and Hijazi MA (2019) Anti-Hyperglycemic Effect of Salvadora Persica Leaf Extracts in Alloxanized 
Rats. Gl J Foo Sci Nutri: GJFSN:113. 

 

                                                                                   
                                                                                  

References 
 
1. Yadev JP, Saini S, Kalia AN and Dangi AS (2008) 

Hypoglycemic activity of ethanolic extract of 
Salvadoraoleoides in normal and alloxan – induced 
diabetes rats. Indian J. Pharmacol 40: 23-27.  

2. Jeloder G, Mohsen M, Shahram S (2007) Effect of 
walnut leaf, coriander and pomegranate on blood 
glucose and histopathology of pancreas of alloxan-
induced diabetic rats. African J. Traditional, 
Complementary and Alternative Medicines (Afr. J. Trad. 
CAM. 4: 299-305. 

3. Schnell O, Standle E (2006) Impaired glucose tolerance, 
diabetes, and cardiovascular disease. Endocr. Pract 16-
19. 

4. Edoga CO, Njoku OO, Amadi EN, Okeke JJ (2013) Blood 
Sugar Lowering Effect of Moringa Oleifera Lam in 
Albino Rats. International Journal of Science and 
Technology 3: 88-90.  

5. Ahmad H, Rajagopal K. Salvadora persica L (2014) 
(Meswak) in dental hygiene. Saudi J Dent Res. 5: 130-
134. 

6. Chaurasia A, Patil R, Nagar A (2013) Miswak in oral 
cavity-An update. Journal of Oral Biology and 
Cranifacial Research. 3: 98-101. 

7. Akhtar J, Siddique KM, Bi S, Mujeeb M (2011) A review 
on phytochemical and pharmacological investigations 
of miswak (Salvadora persica Linn). J Pharm Bioall Sci 
3: 113-117. 

8. Halawany HS (2012) A review on Miswak (Salvadora 
persica) and its effect on various aspects of oral health. 
Saudi Dent J 2: 63–69. 

9. Dash GK, Suresh P, Ganapaty S (2001) Studies on 
hypoglycaemic and wound healing activities of Lantana 
camara Linn. J Natl Remedies. 1: 105-110. 

10. Margoni A, Perrea DN, Vlachos I, Prokopaki, G, 
Pantopoulou A, et al. (2011) Serum leptin, adiponectin 
and tumor necrosis factor-α in hyperlipidemic rats 
with/without concomitant diabetes mellitus, The 
Feinstein Institute for Medical Research 17: 36-40. 

11. Trinder P (1969) Enzymatic method of glucose 
estimation, Journal of Clinical Pathology 22: 246. 

12. Clark, PMS, Hales CN (1994) How to measure plasma 
insulin, Diabetes metabolism reviews. 10: 79-90. 

13. Variant (1997) Hemoglobin Aic program. Instruction 
manual. Bio Red Dignostic Group, USA. 1-20.  

14. Allain CC, Poon LS, Chan CSG, Richmond W, Fu PC 
(1974) Enzymatic determination of total serum 
cholesterol, Clinical Chemistry 20: 470-475.  

15. Trinder P (1969) Triglycerides estimation by GPO-PAP 
method. Annals of Clinical Biochemistry 6: 24–27. 

16. Lopes-Virella MF, Stone P, Ellis S. Colwell JA (1977) 
Cholesterol Determination in High-Density 
Lipoproteins Separated by Three Different Methods, 
Clinical Chemistry 23: 882-884. 

17. Friedewald WT, Leve RI, Fredrickson DS (1972) 
Estimation of the concentration of low-density 
lipoprotein cholesterol in plasma, without use of the 
preparative ultracentrifuge. Clinical Chemistry 18: 
499-502. 

18. Bergmeyer HU, Scheibe P, Wahlefeld AW (1978) 
Optimization of methods for aspartate 
aminotransferase and alanine aminotransferase. 
Clinical Chemistry. 24: 58-73. 

19. Fawcett J, Scott J (1960) A rapid and precise method for 
the determination of urea. J Clin Pathol 13: 156-159. 

20. Fossati P, Prencipe L, Berti G (1980) Enzymatic 
colorimetric method of determination of uric acid in 
serum and urine. Clinical Chem 26: 227-231. 

21. Tietz NW (1976) Fundamentals of clinical chemistry. 
W.B. Saunders: 1211. 

22. Armitage, GY, Berry WG (1987) Statistical methods. 
2nd ed. Oxford Blackwell Scientific. 39-63. 

23. Gray AM, Abdel-Wahab YHA, Flatt PR (2000) The 
traditional plant treatment, Sabucus nigra (Elder) 
exhibits insulin-like and insulin releasing actions in 
vitro. J Nutr 130: 15–20. 

24. Tuorkey MJ, El-Desouki NI and Rabab AK (2015) A 
pioneer study on the cytoprotective effect of Silymarin 
against diabetes-induced apoptosis in cardiomyocytes 
in diabetic rats. Biomed Environ Sci 28: 36-43. 

25. Gupta AK and Misra N (2006) Hepatoprotective 
Activity of aqueous ethanolic extract of Chamonile 
capitula in paracetamol intocicated albino rats. 
American Journal of Pharmacological Toxicology 1: 17-
20 

26. Ghada Z, Soliman A (2013) Anti-Diabetic Activity of 
Dried Moringaoleifera Leaves in Normal and  

Photo 15. Kidney of hyperglycemic
rats (group 5) treated with 150 mg
leaf extract of Salvadora persica,
showing no histopathological
changes

Gl J Foo Sci Nutri: 2019; Issue 6                                                                                                                                                                                                        Page: 10|11 



 
   

Citation: Alrasheedi AA and Hijazi MA (2019) Anti-Hyperglycemic Effect of Salvadora Persica Leaf Extracts in Alloxanized 
Rats. Gl J Foo Sci Nutri: GJFSN:113. 

 
Streptozotocin (Stz)-Induced Diabetic Male Rats. Indian J A 
R 3:18-22. 

 
 

 
27. Gad-Elkareem MAM, Abdelgadir EH, Badawy OM, Kadri 

A (2019) Potential antidiabetic effect of ethanolic and 
aqueous-ethanolic extracts of Ricinus communis leaves 
on streptozotocin-induced diabetes in rats. Peer J 1-15. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright: © 2019 Alrasheedi AA, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are 
credited. 

 

Gl J Foo Sci Nutri: 2019; Issue 6                                                                                                                                                                                                        Page: 11|11 


