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Background & Objective:  Plant-based remedies have gained growing interest as 
effective options for managing diabetes and its associated complications. The 
purpose of this study was to assess the antiyperglycemic and protective properties 
of an aqueous extract from myrtle (Myrtus communis L.) fruit against the most 
prevalent diabetes-related complications in rats. This study provides a 
comprehensive assessment of the effects of myrtle fruit extract on diabetes-related 
complications, including liver and kidney dysfunction, as well as its potential role 
in pancreatic β-cell regeneration. 

 Materials & Methods:  Streptozotocin (STZ)-induced diabetic rats were treated with 
varying doses of M. communis L. fruit extract (low, medium, and high) over a period 
of 3 weeks. Control rats received either no treatment or were administered a standard 
antidiabetic drug. Key parameters, including oral glucose tolerance test (OGTT), 
fasting blood glucose, two-hour postprandial glucose, insulin levels, lipid profile, and 
serum biomarkers of liver and kidney function, were measured. Histopathological 
analysis of the renal, liver, and pancreatic tissues were performed to assess tissue 
damage and regeneration. 

Results:  The antihyperglycemic, hepatoprotective, and renoprotective activities of 
myrtle extract were investigated. Treatment with M. communis L. notably improved 
both short-term and long-term high blood sugar levels, reduced two-hour post-meal 
glucose levels, enhanced oral glucose tolerance (OGTT), and increased insulin levels 
in diabetic rats. Additionally, the extract demonstrated antihyperlipidemic effects and 
improved both the atherogenic index (AI) and the coronary artery risk index (CRI) in 
diabetic rats. Also, liver serum biomarkers and kidney dysfunction were attenuated by 
the extract in diabetic rats. Furthermore, histopathological examination of the liver, 
kidney, and pancreas confirmed that the corresponding pathological changes were 
significantly attenuated by myrtle in diabetic rats. 

Conclusion:  The Current study demonstrates that M. communis L. fruit extract 
exhibits antihyperglycemic, antihyperlipidemic, hepatoprotective, and 
renoprotective properties in STZ-induced diabetic rats. These properties may be 
partly mediated by regenerative processes in the pancreas and increased insulin 
secretion. Nonetheless, more research is necessary to thoroughly recognize the 
underlying molecular mechanisms. Limitations of the research include the lack of 
long-term clinical validation and the need for mechanistic studies to define the role 
of β-cell regeneration better. 
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1. Introduction
iabetes is a type of chronic metabolic disorder 
that affects many people worldwide. It is 
associated with elevated blood glucose 
triggered by defects in insulin secretion, 

insulin function, or both; diminished metabolism of 
carbohydrates, proteins, and lipids, which can, in the long 
term, impair the function of various organs; and 
complications, for instance, retinopathy, neuropathy, 
nephropathy, and cardiovascular disorders (1, 2). 

Diabetes is now recognized as the third leading cause of 
death in developing countries. These complications are far 
less common in patients whose blood glucose is well 
controlled. Given advances in medical science, there is 
currently no effective treatment for the definitive 
treatment of diabetes, and only insulin-based therapy and 
oral antidiabetic medications, including biguanides and 
sulfonylureas, are available. While effective in reducing 
blood sugar, these drugs come with side effects like 
hypoglycemia and weight gain. As a result, ongoing 
efforts are focused on developing high-efficacy 
medications with fewer adverse effects (3). 

Herbal-based products have been popular worldwide 
for centuries. In the last decade, there has been a high 
tendency to use traditional herbs with antihyperglycemic 
effects in the treatment of diabetes (4). 
Ethnopharmacological reports have demonstrated that 
nearly 1200 plants have been utilized in traditional 
medicine for their probable antihyperglycemic activities. 
Studies have shown that some herbal remedies for 
diabetes can ameliorate the symptoms of this progressive 
disease and prevent its secondary complications. In 
addition to being effective in improving disease status, 
these herbs are associated with fewer side effects and are 
more cost-effective compared to synthetic oral 
antihyperglycemic drugs (4). 

Myrtus communis Linn. Commonly called myrtle and 
belonging to the Myrtaceae family, it is a therapeutic plant 
native to the Mediterranean area and has been traditionally 
valued for its therapeutic properties since ancient times 
(5). The various extracts of this plant have a long history 
of therapeutic uses, containing antimicrobial, antioxidant, 
antinociceptive, and anti-inflammatory effects (5-11). For 
centuries, myrtle has been traditionally employed as a 
remedy for managing diabetes. Reports on the anti-
diabetic properties of hydroalcoholic extracts of leaves 
have shown that they can have a powerful effect on 
lowering blood sugar (5, 8). A 2004 study reported that 
myrtle oil may also have hypoglycemic effects (12). 
Although limited research has explored the antidiabetic 
effects of M. communis L. fruit, recent studies have 
demonstrated its hypoglycemic and antioxidant properties 
in diabetic rats (13, 14). However, the full extent of its 
antidiabetic effects and underlying mechanisms remains 
unclear. The primary objective of the current study was to 
evaluate the antidiabetic properties of aqueous extracts of 
M. communis L. fruit (MC) from various perspectives in 
streptozotocin (STZ)-induced diabetic rats. 

2. Materials and Methods 
2.1 Chemicals 

STZ was obtained from Sigma‒Aldrich Co. 
(Taufkirchen, Germany). All other chemicals used in the 
research were of the highest commercially available 
quality. 

2.2 Preparation of aqueous extract of M. communis 
L. fruit (MC) 

In Iranian traditional medicine, myrtle fruit has been 
used in a macerated form to control blood glucose levels 
in diabetic patients; therefore, we employed a similar 
extraction technique to resemble traditional methods. 
Using this approach, we tried to obtain compounds 
identical to the old macerated form in our extraction. 
Maceration is a simple extraction technique widely used 
in medicinal plant research (15). 

M. communis L. fruit was obtained in the summer of 
2018 from Shahriar, Alborz Province, Iran. It was stored 
at the herbarium of the School of Pharmacy, Shahid 
Beheshti University of Medical Sciences (SBUMS), 
Tehran, Iran, with a Voucher No. 1110. The fruits were 
authenticated by Mr. Kamalinejad, a certified botanist at 
the Department of Botany, SBUMS. Fresh fruits, 
including their peels, were washed, and 100 g of fruit was 
extracted using the maceration method with 900 mL of 
distilled water for 30 minutes. The extract was then 
concentrated by drying in a water bath at 90°C. Afterward, 
it was filtered and stored at 20°C until it was use. The 
moisture content of the extract was measured by weighing 
2 g of the final product after drying it in an oven at 60–
65°C for 72 hours, which revealed a water content of 24%. 
(16, 17). The extract was freshly dissolved in distilled 
water immediately before use to achieve the required 
dose. 

2.3 Animals 

Male Sprague‒Dawley rats weighing 200±20 g were 
utilized in this research. They were provided with a 
standard chow diet and water ad libitum, housed in 
stainless steel cages at a controlled ambient temperature 
of 22±2°C, with relative humidity maintained at 50±10%, 
and subjected to a 12-hour light/dark cycle. The research 
adhered to the principles of laboratory animal care (NIH 
publication No. 85-23, revised 1985). All procedures were 
conducted in accordance with ethical guidelines approved 
by the Animal Experimentation Committee of Zanjan 
University of Medical Sciences, Zanjan, Iran (Approval 
number: ZUMS.REC.1394.36). 

2.4 Induction of experimental diabetes 

Diabetes was induced in the rats via the intraperitoneal 
(i.p.) administration of 60 mg/kg freshly prepared STZ in 
0.1 M citrate buffer (pH 4.5). Diabetes was confirmed 3 
days after the injection of STZ by determining the tail vein 
blood glucose level with a standardized glucometer 
(ARKAY, INC., Japan). Animals with fasting blood 

D 
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glucose (FBG) levels ≥ 300 mg/dL were considered 
diabetic (18). 

2.5 Study design 

The rats were randomly separated into eight groups, 
each consisting of six rats (n = 6). Group I- Normal control 
group (NC): Rats that received 0.5 mL of saline orally for 
the entire experimental period; 

Group II- Normal control + MC (600 mg/kg) group 
(NC+MC-600); 

Group III- Diabetic group (DM): Rats in this group 
were injected with 60 mg/kg STZ via a single i.p. injection 
and received 0.5 mL of saline orally throughout the entire 
experimental period; 

Group IV- Diabetic + MC (200 mg/kg) group 
(DM+MS-200); 

Group V- Diabetic + MC (400 mg/kg) group 
(DM+MS-400); 

Group VI- Diabetic group + MC (600 mg/kg); 

Group VII- Diabetic + Glibenclamide (10 mg/kg/day) 
(DM+Gli); 

Group VIII- Diabetic + acarbose (20 mg/kg/day) group 
(DM+Ac-20). 

MC (200, 400, or 600 mg/kg) was administered in a 
single daily mode via an intragastric tube for 21 days. The 
short- or long-term studies did not utilize the same 
animals. The doses of fruit extract used were determined 
based on an earlier study (14). 

2.6 Determination of short-term and long-term 
fasting blood glucose (FBG) levels 

Blood samples were collected from the tail vein of rats 
in the NC, DM, DM+MC-600, and DM+Gli groups at 0, 
1, 3, 5, and 7 hours following a single dose of 600 mg/kg 
myrtle extract. FBG levels were estimated using a 
standardized glucometer (ARKAY, INC., Japan). 
Additionally, blood samples were taken from the tail vein 
of rats in all groups for further analysis (except the 
DM+Ac-20 group) at 0, 7, 14, and 21 days after the 
confirmation of diabetes by a standardized glucometer. 
All the rats were fasted for 12 hours on the day of blood 
sampling. 

2.7 Determination of blood glucose levels two hours 
after a meal 

Blood samples from the rats were collected through the 
tail vein 2 hours after gavage at 7, 14, and 21 days 
following confirmation of diabetes. Blood glucose levels 
were evaluated two hours after the meal via a standardized 
glucometer. 

2.8 Oral glucose tolerance test (OGTT) 

OGTTs are methods that can help to diagnose instances 
of diabetes (19). One prior tothe experiment’s conclusion, 
OGTTs were performed in all groups. For this purpose, 2 
g/kg glucose was administered orally to all overnight-
fasted rats, and blood glucose levels were assessed at 0, 

30, 60, 90, and 120 minutes after glucose administration 
through tail vein blood sampling using a standardized 
glucometer. 

2.9 Biochemical parameter measurements 

At the conclusion of the experiment, blood samples 
were drawn from the heart to assess various biochemical 
parameters. Levels of aspartate aminotransferase (AST), 
total triglycerides (TG), alkaline phosphatase (ALP), 
alanine transaminase (ALT), high-density lipoprotein 
cholesterol (HDL-c), total cholesterol (TC), creatinine, 
and urea were measured by commercially obtainable 
enzyme kits (Pars Azmoon, Tehran, Iran). Insulin levels 
were assessed using the Mercodia Rat Insulin ELISA Kit. 
Additionally, LDL-c, the atherogenic index (AI), and the 
coronary artery risk index (CRI) were calculated using the 
following formulas (20): 

LDL-c (mg/dL) = [TC-HDL-(TG/5)] 

CRI= TC (mg/dL)/HDL- c (mg/dL) 

AI= (TC-HDL-c)/HDL-c 

2.10 Evaluation of body weight variations 

The initial and final weights of rats in each group were 
recorded and evaluated. 

2.11 Histopathological analysis 

Finally, after the experimentation, the rats were 
sacrificed, and the pancreas, kidney, and liver tissues were 
quickly removed and fixed in 10% neutral formalin. 
Afterward, the tissues were subjected to histopathological 
investigation via hematoxylin and eosin (H&E) staining. 
Photomicrographs of the samples subjected to histological 
examination were taken and analyzed. Two independent 
observers scored the histopathological changes on a scale 
of 1 to 4, corresponding to low, moderate, high, and severe 
pathological alterations, respectively. 

2.12 Statistical analysis 

Levene’s test was performed to assess the homogeneity 
of variances. Data analysis was conducted by SPSS 
version 24 and is expressed as means ± SDs. Comparisons 
among groups were made using one-way ANOVA 
followed by Tukey’s post hoc test. For comparisons 
between two groups, an independent t-test was applied. A 
p-value of <0.05 was considered statistically significant. 
 

3. Result 
3.1 Long-term effects of myrtle extract on FBG 

levels 

The long-term effects of different concentrations of 
myrtle extract on FBG were investigated in the rats 
(Figure 1. A-B). No significant change was detected in 
FBG levels between the NC+MC600 group and the NC 
group. The results also showed that glucose levels were 
notably higher in diabetic rats than in normal rats on all 
investigated days (P<0.001). As shown in Figure 1. A, 
different concentrations of the extract decreased FBG in 
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diabetic rats (P<0.001). Moreover, FBG levels were 
markedly higher on the 21st day than on the initial day in 
diabetic rats (Figure 1. B). All the doses of the extract 
meaningfully reduced the FBG levels on the 21st day 
compared with those on the initial day (P<0.001). 
Additionally, statistical analysis of the data revealed that 
FBG decreased more effectively with increasing extract 
concentration. Moreover, no considerable difference was 
detected between the FBG levels of DM+MC600 rats and 
those of rats that received glibenclamide as the standard 
antihyperglycemic agent on day 21. 

3.2 Effects of the M. communis L. fruit extract on 
blood glucose levels two hours after a meal 

The results of blood glucose levels two hours after a 
meal are presented in Figure 1. C. Blood glucose levels 
were meaningfully lower in diabetic rats that received the 
extract at doses of 200, 400, and 600 mg/kg than in 
diabetic rats on all investigated days (P<0.001). 
Additionally, there was no difference in blood glucose 
level reduction between the group treated with 600 mg/kg 
extract and the acarbose-treated group (P>0.05). 

3.3 Short-term effects of myrtle extract on FBG 
levels 

The long-term effects of myrtle extract confirmed that 
the highest concentration of the extract (600 mg/kg) had 
the greatest antihyperglycemic effect. Therefore, the 
short-term effects of the highest concentration of the 
aqueous extract on the FBG level were measured at 
different time points after a single treatment with 600 
mg/kg myrtle extract. The results indicated that glucose 
levels were significantly enhanced in diabetic rats 
compared to the control group at all measured time points 
(P<0.001) (Figure 1. D). Treatment with 600 mg/kg of the 
extract, as well as with glibenclamide, significantly 
reduced glucose amounts in diabetic rats (P<0.001). 
Furthermore, blood glucose levels were lower in the 
diabetic group treated with 600 mg/kg extract and 
glibenclamide at the 7th hour after treatment compared to 
the start of treatment (P<0.001) (Figure 1. E). 

3.4 Effects of M. communis L. fruit extract on serum 
insulin 

As shown in Figure 2. A, the fasting serum insulin 
levels in diabetic rats that received 200, 400, and 600 
mg/kg myrtle extract were significantly greater than those 
in diabetic control rats (P<0.05, P<0.01, and P<0.05, 
respectively). 

3.5 Effects of the M. communis L. fruit extract on the 
OGTT 

OGTTs are methods that can help to diagnose instances 
of diabetes. As presented in Figure 2. B, blood glucose 
levels were markedly greater in diabetic rats than in 
normal rats (P<0.001). Compared to untreated diabetic 
rats, those treated with the extract, acarbose, or 
glibenclamide exhibited significantly lower glucose levels 
at all measured time points following oral glucose 
administration (P<0.001). 

3.6 Effects of M. communis L. fruit extract on the 
lipid profile, AI, and CRI 

In the diabetic group, serum TG levels, TC, and LDL-
C, along with the AI and CRI, were significantly 
increased, while HDL-C levels were notably reduced 
compared to the normal control group (P<0.001) (Table 
1). Treatment with 200, 400, or 600 mg/kg of the extract 
or with glibenclamide significantly lowered TC and TG 
levels in diabetic rats compared to untreated diabetic 
controls (P<0.01, P<0.001, and P<0.001, respectively). 
Serum LDL-C levels were significantly reduced in 
diabetic rats treated with 400 or 600 mg/kg of the extract 
or with glibenclamide compared to untreated diabetic rats 
(P<0.05 and P<0.01). However, no significant changes 
were observed in HDL-C levels between the extract-
treated groups and the diabetic control group. 

Furthermore, administration of 200, 400, and 600 
mg/kg of the extract significantly decreased the AI and 
CRI in diabetic rats compared to normal control rats 
(P<0.05, P<0.01, and P<0.01, respectively). However, no 
meaningful differences were found in the lipid profiles 
between the NC+MC-600 group and the normal control 
group. 

3.7 Effects of myrtle extract on serum biomarkers of 
hepatotoxicity and renotoxicity 

As shown in Figure 3, ALT, AST, and ALP levels, 
which are biomarkers of liver toxicity, along with 
creatinine and urea levels, which are biomarkers of kidney 
toxicity, were markedly greater in the diabetic group than 
in the normal group at the end of the experiment 
(P<0.001). ALT, ALP, AST, creatinine, urea, and levels 
were significantly lower in M. communis L.-treated rats 
than in diabetic control rats (P<0.001). However, 
treatment with the extract in normal rats did not result in 
any essential variations in these parameters compared to 
the normal group. 

3.8 Effects of M. communis L. fruit extract on body 
weight 

As shown in Figure 4. A, the body weights of diabetic 
rats were significantly lower than those of normal rats at 
the end of the study (P<0.001). Treatment with the fruit 
extract, glibenclamide, or acarbose significantly improved 
body weight compared to the diabetic normal group 
(P<0.01, P<0.001, and P<0.001, respectively) (Figure 4. 
A). However, no significant change in body weight was 
observed between the NC+MC-600 group and the normal 
control group. The changes in initial and final body 
weights across the different groups are illustrated in 
Figure 4. B. By day 21, body weight in the diabetic control 
group was significantly decreased compared to day one 
(P<0.01). Treatment with myrtle extract (600 mg/kg) led 
to a significant improvement in body weight compared to 
the initial measurement (P<0.05). 

3.9 Effects of M. communis L. fruit extract on 
histopathological parameters of pancreatic tissue 

The results of the histopathological evaluation of the 
pancreatic tissue are presented in Figure 5. A. Compared 
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with those in the normal group, pancreatic islet 
degradation, islet cell necrosis, and cellular inflammation 
were improved in the diabetic group (P<0.01). The results 
also demonstrated that administering 600 mg/kg of the 
fruit extract decreased islet degradation compared to the 
diabetic group (P<0.05). Additionally, treatment with 400 
mg/kg of the extract meaningfully decreased 
inflammation in diabetic rats (P<0.05). However, the 
extract had no meaningful effect on the extent of 
pancreatic tissue necrosis. 

3.10 Effects of M. communis L. fruit extract on 
histopathological parameters of liver tissue 

The role of the extract on liver histopathological 
parameters is illustrated in Figure 5. B. Cell swelling, lipid 
degeneration, hepatocyte necrosis, and inflammation 
were significantly greater in the diabetic control group 
than in the normal group (P<0.001). The findings showed 
that treatment with 200, 400, and 600 mg/kg of the extract 
significantly reduced hepatic cell swelling (P<0.05, 
P<0.001, and P<0.001, respectively). Also, lipid 

degeneration, hepatocyte necrosis, and inflammation 
were meaningfully alleviated in the extract-treated groups 
compared to the diabetic control group (P<0.001). 

3.11 Effects of M. communis L. fruit extract on 
histopathological parameters of kidney tissue 

As shown in Figure 5. C, urinary tract degeneration, 
urinary tract necrosis, hyaline casts, glomerular 
degeneration, and cellular inflammation were 
significantly greater in the diabetic control group than in 
the normal group (P<0.05). The results also demonstrated 
that the administration of 200, 400, and 600 mg/kg extract 
reduced urinary tract degeneration (P<0.05, P<0.01, and 
P<0.001, respectively). Moreover, urinary tract necrosis 
and glomerular degeneration in the diabetic groups were 
significantly decreased in the myrtle extract-treated 
groups (P<0.001). However, no significant decrease in 
cellular inflammation or hyaline casts was observed in the 
extract-treated groups compared to the diabetic group.

 

 

Table 1. The effects of the M. communis L. fruit extract on lipid profile. 

 NC NC+MC60
0 DM DM+MC200 DM+MC400 DM+MC600 DM+Gli 

TG 
(mg/dl) 

70.83±11.34 69.33±9.05 177±17.23### 110.8±15.64** 95.8±12.56*** 81.67±9.18*** 105.2±18.6
3*** 

TC 
(mg/dl) 

75.17±8.93 76.5±5.54 130.6±7.52### 97.6±10.31** 90±10.7** 82.67±10.07**

* 
85.4±7.27**

* 

LDL-C 
(mg/dl) 

9.83±8.86 15.30±7.71 69.40±7.20### 40.24±9.58 34.24±13.7* 23.16±14.13** 24.4±15.10*

* 

HDL-C 
(mg/dl) 

51.17±6.18 47.33±8.19 25.8±8.58## 35.2±4.82 36.6±5.08 42.83±10.19 41.2±5.45 

AI 0.48±0.22 0.65±0.23 4.52±1.77### 1.8±0.35* 1.52±0.57** 1.02±0.53** 1.12±0.44** 

CRI 1.48±0.22 1.65±0.23 5.52±1.77### 2.8±0.35* 2.52±0.57** 2.02±0.53** 2.12±0.44** 

The data are presented as the means±SDs. ## P<0.01, ### P<0.001 compared with the normal control group; * P<0.05, ** P<0.01, 
*** P<0.001 compared with the diabetic group. 
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Figure 1. A) Long-term antihyperglycemic effects of the M. communis L. extract. The data are presented as the means±SDs. B) the M. 

communis L. extract antihyperglycemic effects at the beginning and end of the experiment. C) M. communis L. affects the extract on 
glucose levels two hours after a meal. D) Short-term, the M. communis L. extract has antihyperglycemic effects. The data are presented as 
the means±SD. E) Short-term myrtle extract antihyperglycemic effects at the start and end of the study. The data are presented as the 
means±SDs. ***P<0.001 compared with the initial day. NC: normal control; DM: diabetes mellitus; MC: M. communis L.; Gli: 
glibenclamide (Prepared by Authors, 2025). 
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Figure 2. A) Effects of the M. communis L. extracts on the serum insulin level. B) Antihyperglycemic effects of the M. communis L. 
extract on the OGTT. The data are presented as the means±SDs. ### P<0.001 compared with the control group. *P<0.05, **P<0.01, 
***P<0.001 compared with the diabetic group. NC: normal control; DM: diabetes mellitus; MC: M. communis L.; Gli: glibenclamide; 
Ac: acarbose (Prepared by Authors, 2025). 
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Figure 3. Effects of M. communis L. fruit extract on hepatotoxicity and renotoxicity biomarkers. The data are presented as the 
means±SDs. ###P<0.001 compared with the normal group, ** P<0.01, ***P<0.001 compared with the diabetic group. NC: normal 
control; DM: diabetes mellitus; MC: M. communis L.; Gli: glibenclamide (Prepared by Authors, 2025). 
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Figure 4. Effects of myrtle extract on body weight. A) Comparison between the end and start of the experiment. The data are shown 
as the means±SDs. *P<0.05, **P<0.01 compared with the initial day. B) Comparison between groups at the end of the experiment. ### 
P<0.001 compared with the normal group. **P<0.01, ***P<0.001 compared with the diabetic group. NC: normal control; DM: diabetes 
mellitus; MC: M. communis L.; Gli: glibenclamide; Ac: acarbose (Prepared by Authors, 2025). 
 

 

Figure 5. A) Effects of M. communis L. fruit extract on the pancreas histopathology of STZ-induced diabetic rats. Pancreatic 
histopathology. The normal pancreas histology of beta cells and islets was normal in the NC group. The DM group contained damaged 
islets. The treated groups show the recovery of islets. B) Effects of M. communis L. fruit extract on the liver histopathology of STZ-induced 
diabetic rats. A) Liver histopathology. The NC group presented normal liver histology with normal hepatocytes. Liver sections from the 
DM group showed periportal inflammation, cell swelling, and lipid degeneration. The treated groups presented normal hepatocyte 
morphology with mild periportal inflammation. C) Effect of M. communis L. fruit extract on the kidney histopathology of STZ-induced 
diabetic rats. Renal histopathology. The NC group presented normal kidney tissue morphology with a normal glomerulus. The DM group 
presented with tubular injury and periglomerular inflammation. The treated groups presented normal renal tissue morphology. The data 
are presented as the means±SDs. # P<0.05, ## P <0.01 compared with the normal control group. * P <0.05 compared with the diabetic 
group. NC: normal control; DM: diabetes mellitus; MC: M. communis L. (Prepared by Authors, 2025). 
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4. Discussions 
Diabetes mellitus is a metabolic disorder characterized 

by insulin resistance and impaired function of pancreatic 
beta cells, which are unable to secrete adequate insulin in 
response to hyperglycemia or raised blood glucose levels. 
Hyperglycemia results from inadequate insulin secretion, 
function, or both and is accompanied by altered lipid 
metabolism (21). Since ancient times, medicinal plants 
have served as vital sources of therapeutic agents, and a 
significant number of modern medicines continue to be 
derived from herbal origins due to their effective 
therapeutic and preventive effects as well as their low 
toxicity (4). 

This study explored the potential antidiabetic effects of 
aqueous extracts of M. communis L. fruit in a diabetic rat 
model from a mechanistic perspective. To identify the 
specific mechanisms underlying the fruit extract's 
antidiabetic effects, controls such as glibenclamide 
(which stimulates pancreatic beta cells to secrete insulin) 
and acarbose (which inhibits alpha-glucosidase) were 
used either individually or in combination. The results 
showed that myrtle fruit exhibited antihyperglycemic 
effects, demonstrated by a meaningful decrease in both 
short-term and long-term FBG levels, along with 
increased serum insulin levels in the extract-treated 
diabetic rats. Additionally, the fruit showed protective 
effects on the lipid profile, hepatotoxicity, nephropathy, 
and pancreatic histopathology-key complications 
associated with diabetes. 

This study verified that the fruit extract lowered both 
short-term and long-term fasting blood glucose (FBG) 
levels in diabetic rats, with the magnitude of reduction 
comparable to that achieved by glibenclamide, a standard 
antihyperglycemic medication. Furthermore, the results 
confirmed that myrtle, along with acarbose, a standard 
alpha-glucosidase inhibitor, and reduced two-hour 
postprandial blood glucose levels in diabetic rats. Also, a 
lack of integrity in pancreatic beta cells and pancreatic cell 
inflammation in histopathological studies of the pancreas, 
in addition to a decline in serum insulin levels, were 
detected in diabetic rats. However, improvements in 
serum insulin levels are possibly due to pancreatic islet 
remodeling, including reduced islet degradation and 
cellular inflammation. In other words, myrtle can increase 
the level of insulin secretion by modifying the 
performance of the pancreas. So, it can be concluded that 
the antihyperglycemic properties of myrtle fruit are 
mediated through alpha-glucosidase inhibition and 
stimulation of pancreatic beta cells to secrete insulin (22). 
In accordance with our findings, the outcomes of a study 
by Tas et al (13) revealed that long-term treatment with a 
hydroalcoholic extract of M. communis L. fruit reduced 
FBG in diabetic rats. A study by Talebianpoor et al. also 
revealed a reduction in serum glucose in diabetic rats after 
long-term treatment with a hydroalcoholic extract of M. 
communis L. fruit. More, previous studies confirmed the 
antihyperglycemic effects of the hydroalcoholic extracts 
of M. communis L. leaves and myrtle oil in diabetes (8, 
12). 

M. communis L. extracts are valuable for human health 
because of their pharmacological activities. In terms of 
phytochemical composition, fruits are primarily 
composed of total polyphenols, flavonoids, anthocyanins, 
tannins, and organic acids, such as citric and malic acids, 
which may be the reasons for their antioxidant, 
hypolipidemic, antimicrobial, antireflux, anti-
inflammatory, antiulcer, antidiarrheal, and antidiabetic 
activities (23, 24). Previous studies confirmed that the 
potency of polyphenols has an important role in diabetes 
management. They can modify carbohydrate metabolism, 
decrease blood glucose levels, and promote insulin 
resistance. Additionally, flavonoids exhibit potent 
antioxidant activity, which can be beneficial in managing 
this chronic disease. Antioxidants have many beneficial 
effects on reducing and preventing diabetes complications 
and can also improve glucose metabolism and glucose 
uptake in patients with diabetes mellitus (25). Thus, the 
antihyperglycemic activity of myrtle fruit, at least in part, 
may be mediated through its antioxidant activity. 

Diabetes is accompanied by weight loss, and STZ is 
likely a contributing factor to the induction of diabetes in 
STZ-treated rats, which reduces body weight by 
increasing muscle wasting and reducing tissue protein 
levels. In the present study, myrtle treatment compensated 
for the weight loss in diabetic rats. This result may result 
from the inhibition of glycogenolysis and 
gluconeogenesis (26). Consistent with our results, the 
report by Tas et al (13) also demonstrated that the extract 
of M. communis L. fruit can counteract diabetes-related 
weight loss. 

In this study, the usage of myrtle fruit extract improved 
the lipid profile in diabetic rats. Raised TG, TC, and LDL-
C levels in individuals with diabetes mellitus are 
recognized as major risk factors for atherosclerotic heart 
and coronary artery disease, which are among the main 
complications linked to diabetes (27). Our findings 
confirmed that the fruit extract reduced levels of AI and 
CRI, both of which are reliable indicators of 
atherosclerosis risk and coronary heart disease in diabetic 
patients. Earlier reports have also demonstrated the 
antihyperlipidemic effects of myrtle fruit extract and 
essential oils from M. communis L. in diabetic rats (28). 
Moreover, another study confirmed the hypolipidemic 
and antithrombotic effevts of the aqueous extracts of M. 
communis L. fruit in cholesterol-fed rabbits (29). The 
improvement of the lipid profile by myrtle fruit could be 
attributed to its flavonoid content, anthocyanins, and 
polyphenols. Flavonoids possess hypolipidemic and 
hypocholesterolemic properties and can have a role in the 
treatment of hyperlipidemia, atherosclerosis, and 
cardiovascular diseases (30). Additionally, polyphenols 
may play an essential role in lipid metabolism, thereby 
improving dyslipidemia (20). In addition, several studies 
have shown that anthocyanin-containing extracts can 
lower serum cholesterol and triglyceride levels and raise 
HDL levels (31). 
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This study showed that M. communis L. fruit extract 
therapy decreased serum levels of ALT, AST, and ALP, 
biomarkers of hepatotoxicity. In addition, myrtle fruit 
improved hepatic histopathology and significantly 
decreased reduced the rates of hepatic cell swelling, lipid 
degeneration, hepatocyte necrosis, and inflammation in 
the extract-treated rats. Kumar and colleagues considered 
the protective effects of an aqueous extract from M. 
communis L. leaves against liver damage caused by 
paracetamol overdose in albino rats. These authors 
suggested that the effect may be due to the leaves’ 
antioxidative and free radical-scavenging properties (32). 
More recently, another study reported the 
hepatoprotective effect of the essential oil from M. 
communis L. flowers against CCL4-induced acute 
hepatotoxicity in rats, and current research also suggests 
that this effect may be due to a reduction in oxidative 
stress by preventing free radicals (33). Importantly, the 
liver is a significant organ vulnerable to oxidative stress, 
with parenchymal cells as the primary targets of oxidative 
damage (34). Therefore, it seems that myrtle fruit has a 
hepatoprotective effect because of its antioxidant activity. 

Finally, our findings demonstrated that myrtle fruit 
diminished renal serum biomarkers, including urea and 
creatinine, which are essential indices for evaluating the 
glomerular filtration rate (23). Furthermore, 
histopathological changes in the kidney, including urinary 
tract degeneration, urinary tract necrosis, hyaline casts, 
glomerular degeneration, and cellular inflammation, were 
attenuated by myrtle fruit in diabetic rats. The 
renoprotective activity of M. communis L. fruit is likely 
due to its inhibitory effects on oxidative stress. 

One limitation of this research is that it was performed 
exclusively on STZ-induced diabetic rats. Additional 
research is essential to validate the effectiveness and 
safety of myrtle fruit extract in human clinical trials or in 
other animal models representing various forms of 
diabetes. 
 

5. Conclusion 
Our study revealed that aqueous fruit extract of M. 

communis L. has antihyperglycemic activity and can 
increase serum insulin levels. It can also attenuate the lipid 
profile, hepatotoxicity, and renotoxicity. Therefore, this 
valuable fruit can be suggested as an appropriate treatment 
option for managing diabetes and its prevalent 
complications. The antidiabetic function of myrtle fruit 

could be partly mediated by alpha-glucosidase inhibition 
and regeneration of pancreatic beta cells. 
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