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ABSTRACT  

Background and objectives. Herbal medicines have gained significant attention from the scientific community 

for treating and managing diabetes in both developing and developed countries. Boswellia serrata, known for its 

anti-inflammatory and antioxidant properties, has been historically used to treat various diseases. This study aimed 

to determine the effect of Boswellia serrata on body weight, blood glucose level, and pancreas architecture in alloxan-

induced diabetes in albino mice. Methods. Forty albino male mice, aged 10 to 12 weeks and weighing between 24 

and 34 grams, were divided into four groups of ten each. The first group was the negative control group, and the 

second group was the diabetic positive control group that received 120 mg/kg alloxan intraperitoneally. The third 

group received a single injection of alloxan at a dose of 120 mg/kg bw and was treated with Boswellia serrata 

macerated at a dose of 150 mg/kg bw for four weeks. The fourth group received orally Boswellia serrata extract at a 

dose of 150 mg/kg for two weeks, followed by a single injection of alloxan at a dose of 120 mg/kg, and were left for 

two weeks. Results. This study found that Boswellia serrata has antidiabetic properties in diabetic mice, as it 

significantly reduced blood sugar levels compared to the diabetic group. Additionally, histological analyses of the 

groups treated with B. serrata showed a significant improvement in the harmful effects of alloxan on pancreatic islet 

cells. Conclusion. Boswellia serrata has shown a notable improvement in the detrimental effect of alloxan on 

pancreatic islet cells, and its curative effect has been proven to be better than its prophylactic effect. This is supported 

by the improved blood glucose levels and the histological changes that were more pronounced.  
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INTRODUCTION 
Diabetes mellitus is a metabolic endocrine disease 

associated with high blood glucose levels and 

interferes with the metabolism of carbohydrates, 

proteins, and fats [1]. It affected about 463 million 

people in 2019 and is expected to affect 700 million 

people by 2045 [2]. The rising incidence of diabetes 

mellitus is significantly correlated with an unhealthy 

lifestyle, including an unbalanced diet., inactivity, and 

smoking [3].  

Many traditional plant remedies for diabetes have 

gained popularity in both industrialized and 
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developing nations in recent years because they have 

comparably fewer negative effects than synthetic 

medications. Boswellia (B) is one such plant that 

belongs to the family Burseraceae. There are over 30 

species, 16 of which grow in tropical Africa and Asia 

in the genus Boswellia, but only five species, B. 

serrata, B. carterii, B. sacra, B. papyrifera, and B. 

frerana are well known [4, 5]. Boswellia serrata (B. 

serrata) commonly known as frankincense [6], has 

been known since ancient times to treat digestive 

disorders, cancer, asthma, and joint inflammation [7]. 

The oleogum resin of frankincense was found to 

include more than 200 different chemical constituents, 

including penta- and tetracyclic terpenoids, saponins, 

alkaloids, polyphenols, tannins, essential oils, mucus, 

sugars, and other substances, according to 

phytochemical investigations [8]. The pentacyclic 

boswellic acids are primarily responsible for the 

oleogum resin's pharmacological action 

According to recent research, the resin of B. serrata has 

several potential health benefits and can be used as a 

substitute for conventional medications. Studies show 

that the active components of B. serrata resin have 

anti-diabetic [9], antioxidant, and peptic ulcer healing 

[10], and anticancer [11]. Moreover, Boswellia extracts 

have been shown to effectively cure several ailments, 

include non-alcoholic fatty liver disease and renal 

fibrosis [12], autoimmune encephalomyelitis and 

multiple sclerosis [13] and rheumatoid arthritis [14]. 

Based on these findings, B. serrata can be a potent 

alternative treatment for a variety of health 

conditions. 

Furthermore, previous studies found that B. serrata 

was typically safe in vivo experiments, with doses 

below 1000 mg/kg body weight without producing 

alterations in biochemical or histopathological 

markers [15]. Additionally, the lowering of oxidative 

stress was one of the phenotypic changes seen after 

treatment with frankincense and its components. It 

has been shown that membrane lipid peroxidation 

and the production of reactive oxygen and nitrogen 

species are reduced [16]. 

 

METHODS 
Animals 

Adult male albino mice were reared in the animal 

house of the Department of Zoology / Faculty of 

Science/ Tripoli University. Mice were housed in 

plastic cages in an air-conditioned room and 

maintained at 25°C and natural daylight, with free 

access to drinking and food  

 

Induction of diabetes  

After about two weeks of acclimatization, mice were 

given intraperitoneally (i.p) a single injection of 120 

mg/kg body weight (bw) of freshly prepared alloxan 

in distilled water to induce diabetes. Four days 

following the injection, diabetes was identified by 

checking the blood glucose level in the tail vein using 

an Accu-Check Sensor Comfort glucometer. Animals 

with a blood glucose level of more than 200 mg/dl 

were chosen for the investigation. 

 

Preparation of B. serrata macerated  

The B. serrata used in this study was purchased from 

the local market and verified by a qualified 

taxonomist from the Department of Botany /Faculty of 

Science/University of Tripoli. B. serrata was prepared 

by soaking 3 grams of B. serrata in 10 ml of distilled 

water overnight to give a stock solution of 300 mg/ml 

and administrated to the mice orally at a dose of 150 

mg/kg bw 

 

Experimental design 

Forty albino male mice with body weights ranging 

from 24 to 34 grams and ages between 10 and 12 weeks 

were divided into four groups of ten mice each (n=10) 

as follows: 

Group I (G I): Negative control group (untreated mice 

administered distilled water). 

Group II (G II): positive control mice (diabetic) 

injected with a single dose of alloxan at a dose of 120 

mg/kg/bw. 

Group III (G III): (Alloxan+ B. serrata) injected (i.p) 

with a single dose of alloxan at a dose of 120 mg/kg 
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bw, then received orally B. serrata macerated at a dose 

of 150 mg/kg bw for four weeks.   

 Group IV (G IV): (B. serrata +Alloxan) received orally 

B. serrata macerated at a dose of 150 mg/kg for two 

weeks. Afterward, injected with a single dose of 

alloxan at a dose of 120 mg/kg and left for two weeks. 

The weights of the mice and blood glucose levels in all 

groups were measured weekly throughout the 

experimental period. 

At the end of the experiment, mice were killed by 

cervical dislocation. The mice were dissected, and the 

pancreases were removed and immediately fixed for 

24 hours in 10% formalin buffered with phosphate 

buffer solution pH 7.4. The samples were washed 

twice with 70% alcohol. In a sequence of increasing 

concentrations of alcohol from 70% to 100%, the fixed 

tissues were dehydrated and cleared in xylene 

embedded in paraffin wax. On a rotating microtome, 

the pancreas is sectioned into 5µ thick slices. 

Hematoxylin-eosin was used to stain the prepared 

sections according to standard procedures. 

 

Statistical analysis  

All results are expressed as mean ± SD (standard 

deviation). Data were analyzed using SPSS software 

(version 20). One-way analysis of variance (ANOVA) 

followed by post hoc Duncan's test was applied for 

comparisons between treated groups and control. 

(P<0.05) was considered statistically significant.  

 

RESULTS 

In this study, the effect of administering B. serrata on 

blood glucose level, body weight, and the pancreas's 

architecture in alloxan-induced diabetes in albino 

mice was investigated. The average body weight of 

each experimental group is displayed in Table 1. The 

results of the current investigation made it abundantly 

evident that the mean body weight in the positive 

control group (diabetic, G II) was significantly lower 

(p<0.001) than that of the non-diabetic control group 

(negative control, G I). Also, when compared to the 

duration, the weight significantly decreased in group 

II from 24±1.5 g to 21±0.82 g in the second week then 

to 18 g and 16.3±0.47 g in the third and fourth week, 

respectively (P=0.000). When compared to the positive 

control group (G II), the body weight of the B. serrata 

-treated diabetics (G III) has significantly improved 

(p<0.001) from 29.3±0.47 g in the first week to 34.1±0.83 

g in the fourth week. 

The study discovered that the highest mean value of 

blood glucose was observed in mice injected with 120 

mg/kg alloxan (G II) in the second, third and fourth 

weeks, 580±14.14, 533±12.47 and 516.67±4.96 mg/dl 

respectively, followed by group III (Alloxan+ B. 

serrata) 203±34.5 in the second week and 152.8±11.24 

in the third week as shown in Table 2. When 

compared with the negative control group (G I), 

alloxan-treated mice (positive control, G II) had 

significantly higher serum glucose levels on weeks 2, 

3, and 4 (P<0.001). However, there was a considerable 

decrease (P<0.05) in blood glucose levels in the second, 

third, and fourth weeks, when alloxan and B. serrata 

were given together (G III) compared to the first week. 

Also, there was a highly significant difference in the 

level of blood glucose in this group when compared to 

the positive control group (p<0.001) as presented in 

Table 2. Treatment of mice with B. serrata for two 

weeks followed by alloxan decreased serum blood 

glucose insignificantly (P>0.05) on weeks 2, 3, and 4 

compared to the first week. However, when compared 

with the positive control group (G II), there was a 

statistically substantial difference (P<0.001) in group 

IV. 

The current study revealed that administration of B. 

serrata with alloxan (G III) showed the lowest glucose 

levels (121.2±10.78 mg/dL) in the fourth week 

compared to the G IV (156.1±9.68mg/dL) which was 

given B. serrata for two weeks followed by alloxan. 

This indicated that the protective effect of B. serrata 

given with alloxan was greater than that given before 

alloxan. 
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Table 1. Body weights for the experimental groups 

Groups 1st week  2nd week 3rd week 4th week 

G I:  25.5±2 27.7±1.7ns 29±2.9ns 30.3±3.4c,d 

G II:  24±1.5 21±0.82c 18±0.009a 16.3±0.47a 

G III:  29.3±0.47 31±1.6 ns 35.1±2.19b 34.1±0.83c,d 

G IV:  34±0.24 33±0.83 ns  34.1±0.61  31.2±0.82b,d 

Values are presented as means ± SD (n = 10). The mean difference 

is significant at the P≤0.05. significant differences: aP<0.001, bP<0.01, 
cP<0.05, ns (non-significant) compared with the first week in each 

group. dP<0.001, compared with the positive control group. 

  

Histological examination of the negative control mice 

(untreated, G I) revealed that the pancreatic acini and 

Langerhans islets cells had a typical shape. The 

normal appearance of the islets of Langerhans cells 

can be seen through the clear borders separating them 

from the secretory cells, as their nuclei are round and 

their cells contain an amount of acidophilic cytoplasm. 

The secretory glands take a pyramidal shape and their 

nuclei are located near the base as seen in Figure 1. 
 

Table 2. Fasting blood glucose levels in experimental groups 

Groups Serum glucose level (mg/dl) 

1st week  2nd week 3rd week 4th week 

G I 145.4±2.8 146.3±8.99ns 145.7±4.92ns 146±2.94ns 

G II 146.3±4.98 580±14.14a 533±12.47a 516.67±4.96a,d 

G III 146.87±13.8 203.4±34.5c 152.8±11.24ns 121.2±10.78ns,e,f 

G IV 146.2±7.64 140.9±2.57ns 161±2.45ns  156.1±9.68ns,f 

Values are presented as means ± SD (n = 10). The mean difference 

is significant at the P≤0.05. significant differences: aP<0.001, 
bP<0.01, cP<0.05, ns (non-significant) compared with the first 

week in each group. dP<0.001, eP<0.05, compared with the 

negative control group. fP<0.001 versus the positive control 

group.  

 

On the other hand, mice injected intraperitoneally 

with 120 mg/kg/day alloxan (G II) showed many 

histological abnormalities in the structure of the 

pancreas like acute necrotic changes in islets of 

Langerhans cells, and severe acinar cell modification 

compared to the negative control group. Moreover, 

the cells of the secretory glands lose their distinctive 

pyramidal shape, and their nuclei disappear, 

changing from their typical shape and appearing in 

some areas of pale color. The thickness of the septa 

separating the pancreatic lobes from one another is 

also noted (Figures 2 I and II).  

However, B. serrata significantly reduced all of these 

degenerative alterations in the pancreas. 

The architecture of the pancreas in the Alloxan+ B. 

serrata group (G III) treated mice was similar to 

normal morphology. The majority of the pancreatic 

secretory glands are pyramidal, and their nuclei are 

near the base, giving them a more typical appearance. 

The borders of the Langerhans islets looked to be 

distinct as shown in Figure 3. In G IV (B. serrata + 

Alloxan), the islets of Langerhans appear to be 

shrunken and have slightly irregular borders with 

dense nuclei, also there is a variation in the normal 

pattern of gland cells (Figure 4) 
 

 
Figure 1. Photomicrograph of pancreas tissues in the mice of group I 

(negative control). A- shape of the pancreatic exocrine glands (Acinar 

cells); L- the cells of the islet of Langerhans, Hematoxylin and Eosin 

400x  

 

 
Figure 2. Photomicrograph of pancreas tissues in the mice of group II  

(injected with Alloxan) shows degeneration and necrosis in Langerhans 

islet cells (black arrows); difference in the size and shape of the cells 

(star); difference and multiplicity of the shape of the nuclei (blue 

arrows). I (100x), II (400x) Hematoxylin and Eosin dye. 
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Figure 3. Photomicrograph of pancreas tissues in the mice of group III 

(Alloxan + B. serrata) shows the pancreatic exocrine glands (Acinar 

cells), where most of the glands appear close to the normal pyramidal 

shape (A) and their nuclei are near the base (black arrows); the normal 

features of the islets of Langerhans, which appear with distinct 

boundaries and dense nuclei that were close to that of normal mice (L); 

septum between the pancreatic lobes (star); blood vessels (blue arrows). 

Hematoxylin and Eosin 400X (I and II), 100X (III).  

         
Figure 4. Photomicrograph of pancreas tissues in mice of group IV (B. 

serrata + Alloxan) shows the shape of the pancreatic exocrine glands, 

Acinar cells(A); the shape of the cells of the islets of Langerhans, which 

appear to be shrunken and have slightly irregular borders with dense 

nuclei (L); a variation in the normal pattern of gland cells (blue 

arrows); blurred cell boundaries (star); blood vessel (black arrow). 

Hematoxylin and Eosin dye 400X  

 

DISCUSSION  
One of the endocrine disorders that is quickly 

spreading and has serious implications that affect 

people all over the world is diabetes mellitus. 

Consequently, efforts are being made to find a better 

form of treatment. In light of this, individuals with 

diabetes have been using a variety of plants with anti-

diabetic properties for the past few years, such as 

Persea Americana, Mangifera odorata [17], Portulaca 

oleracea [18], Boswellia carterii [19] and Boswellia 

dalzielii [20]. Therefore, the purpose of this study was 

to investigate the possible effect of B. serrata on blood 

glucose level, body weight, and architecture of the 

pancreas in alloxan-induced diabetes in albino mice. 

Our findings demonstrated that alloxan caused a 

considerable body weight decrease in the G II 

(p<0.001). These findings are in agreement with earlier 

research reported by Kherouf et al. [21]. According to 

Tebboub and Kechrid [22], this may be caused by the 

breakdown of structural proteins and the body's 

inability to use carbohydrates and lipids as a source of 

energy.  

In contrast, treatment of mice with B. serrata (G III and 

IV) increased significantly (p<0.001) body weight in 

comparison to diabetic mice (G II). This result is 

consistent with previous studies that showed diabetic 

rats treated with Boswellia carterii [19] and B. serrata 

[23] for four weeks had considerably higher body 

weights. Additionally, according to Al-Amoudi et al. 

[24], the possible hypoglycemic effects of Boswellia 

carterii aqueous extract may be responsible for the 

improvement in body weight of diabetic rats. 

The results of the current study indicate that the 

administration of B. serrata significantly reduced the 

level of serum glucose in both groups (G III and IV), 

compared to the diabetic group, as shown in Table 2 

(P=0.000). These results are similar to those reported 

by Azemi et al. [25], who found that administering B. 

serrata at a concentration of 200, 400, and 600 mg/kg 

in diabetic rats reduced the level of blood glucose. 

Similarly, Al-Mehdar and Albattah [19] reported a 

significant decrease in glucose levels in rats after 

receiving 100 mg/kg of Boswellia carterii for four 

weeks. Ahangarpour et al. [26] also showed that 

administering B. serrata at a dose of 300 mg/kg to 

diabetic patients for 45 days produces a positive 

change in blood glucose and lipids.  

The antidiabetic effects of B. serrata may be attributed 

to several mechanisms, including decreased intestinal 

glucose absorption, increased peripheral glucose 

uptake, stimulation of Langerhans beta cell renewal, 

and reduction of oxidative stress [27]. Additionally, 

Khamchan et al. [28] found that the activity of 
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antioxidant enzymes was decreased in diabetic rats, 

but treatment with an extract of Syzygium 

samarangense led to a decrease in blood glucose levels 

and an increase in body weight and antioxidant 

enzymes.  

In terms of histological findings, alloxan-induced 

diabetic mice showed a notable decrease in the size of 

the islet cells, varying degrees of degeneration, and 

acute necrotic cells. These results were consistent with 

those of Kherouf et al. [21], who similarly reported a 

decrease in the number of islet cells. However, the 

administration of B. serrata concurrently with alloxan 

significantly reduced these degenerative alterations in 

the pancreas. The architecture of the pancreas in the 

Alloxan+B. serrata group (G III) treated mice was 

similar to normal morphology. Histological images of 

the G III showed increased vasculature in pancreatic 

islets to levels approaching those seen in normal mice. 

On the other hand, administering B. serrata fifteen 

days before alloxan (G IV) resulted in a slight 

improvement. The Langerhans cells appeared shrunk 

and had slightly irregular borders, and the shape of 

the secretory gland cells had not completely returned 

to their normal shape. The study showed that 

administering B. serrata with alloxan (G III) improved 

the histological structure of the pancreas significantly 

when compared to the group that was given B. serrata 

before alloxan (G IV). This indicates that B. serrata has 

a better therapeutic effect rather than a preventive one. 

any part of its essential substance, tables, or figures 

has been or will be published in another journal or is 

simultaneously submitted to another journal.  

 

CONCLUSION 

This study provides evidence that the administration 

of B. serrata has a protective effect on the architecture 

of the pancreas and significantly reduces blood 

glucose levels. These findings are promising and 

suggest that B. serrata may be a potential natural 

remedy for diabetes management.  
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