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Abstract 
Diabetes mellitus (DM) has become a global health crisis, with its prevalence steadily increasing and 
posing significant challenges to healthcare systems worldwide. Conventional treatments, including 
insulin therapy and oral hypoglycemic agents, are often accompanied by adverse effects and a decline 
in efficacy over time. As a result, there is growing interest in complementary and alternative therapies, 
particularly those derived from medicinal plants. Pomegranate L. (pomegranate), a fruit known for its 
rich polyphenolic content, has demonstrated promising therapeutic potential for managing DM. This 
systematic review critically evaluates preclinical and clinical studies investigating the effects of 
Pomegranate extracts on glycemic control in diabetes. The findings suggest that pomegranate extracts, 
including juice, peel, and seed, significantly reduce fasting blood glucose levels, improve HbA1c 
levels, enhance insulin sensitivity, and reduce oxidative stress markers. The bioactive compounds in 
pomegranate, such as punicalagins, ellagic acid, and anthocyanins, contribute to these effects by 
inhibiting carbohydrate-hydrolyzing enzymes, improving insulin function, and providing antioxidant 
protection. Despite promising results, the variability in study designs, dosages, and treatment durations 
calls for further research to establish standardized protocols and confirm the long-term safety and 
efficacy of Pomegranate as an adjunct therapy for diabetes management. This review highlights the 
potential of pomegranate as a natural, cost-effective strategy for improving glycemic control in diabetic 
patients, with implications for clinical practice and future research. 
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Introduction 
Diabetes mellitus (DM) has emerged as a major global health crisis, with its prevalence 
reaching alarming levels worldwide and posing a significant burden on healthcare systems [1, 

2]. Characterized by chronic hyperglycemia, DM results from defects in insulin secretion, 
insulin action, or both, leading to severe long-term complications such as nephropathy, 
retinopathy, and cardiovascular diseases [3, 4]. Current management strategies primarily rely 
on synthetic oral hypoglycemic agents and insulin therapy [5]. However, these conventional 
treatments are often associated with undesirable side effects, including hypoglycemia, weight 
gain, gastrointestinal disturbances, and a decline in efficacy over time, creating a substantial 
clinical challenge [6, 7]. This therapeutic gap has fueled a growing interest in exploring 
complementary and alternative medicines, particularly those derived from medicinal plants, 
which have been used for centuries in traditional healing systems [8, 9]. Pomegranate L. 
(pomegranate), a fruit consumed globally, has a long history in traditional medicine for 
treating a wide array of ailments [10]. The plant is a rich reservoir of bioactive 
phytochemicals, such as ellagic acid, punicalagins, anthocyanins, and other polyphenols, 
which are known to possess potent antioxidant, anti-inflammatory, and anti-diabetic 
properties [11-13]. Preliminary studies suggest that these compounds may influence glucose 
metabolism through various mechanisms, including the inhibition of carbohydrate-
hydrolyzing enzymes like α-amylase and α-glucosidase, enhancement of insulin sensitivity, 
and protection of pancreatic β-cells from oxidative stress [14-16]. Despite promising initial 
findings and widespread traditional use, the scientific evidence regarding the efficacy of 
Pomegranate extracts in glycemic control remains scattered and has not been 
comprehensively synthesized. This lack of a systematic evaluation presents a significant 
problem, hindering its potential clinical application and integration into evidence-based  
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 practice [17]. Therefore, the primary objective of this review 
is to critically evaluate and synthesize the existing 
preclinical and clinical evidence on the effects of 
Pomegranate extracts on key markers of glycemic control. 
We will systematically analyze findings from in vitro, in 
vivo, and human studies to elucidate the potential 
mechanisms of action and assess the overall therapeutic 
potential. We hypothesize that the collective body of 
evidence will demonstrate that extracts from various parts of 
the Pomegranate plant, owing to their rich polyphenolic 
content, can significantly improve glycemic control, thereby 
providing a robust scientific rationale for its use as an 
adjunct therapy in the management of diabetes mellitus [18-

20]. 
 
Material and Methods 
Material 
In this systematic review, we evaluated both preclinical and 
clinical studies investigating the effects of Pomegranate L. 
(pomegranate) on glycemic control in diabetes mellitus 
(DM). Relevant materials for this review included published 
articles, clinical trial data, and experimental studies that 
explored the impact of Pomegranate extracts from various 
plant parts such as seeds, peel, and juice on blood glucose 
levels, insulin sensitivity, and related metabolic markers. 
The studies included in this review were obtained from 
diverse sources, including PubMed, Scopus, Google 
Scholar, and other scientific databases. The inclusion 
criteria were based on the following parameters: studies 
published in English, studies involving preclinical (in vitro 
and in vivo) or clinical human trials, and studies that 
investigated the effect of Pomegranate on glycemic control. 
Only peer-reviewed journals, clinical trials, and reputable 
databases were used to gather the material for this review. 
The materials selected primarily consisted of randomized 
controlled trials (RCTs), animal studies, and in vitro 
investigations [1, 2, 8, 9, 10]. 
 
Methods  
A systematic search strategy was employed to identify all

relevant studies published up to the date of this review. The 
search included electronic databases such as PubMed, 
Scopus, Google Scholar, and Web of Science. The search 
terms used were "Pomegranate," "pomegranate," "diabetes," 
"glycemic control," "insulin sensitivity," "antidiabetic," and 
related terms. Studies were included based on the following 
eligibility criteria: (1) studies focused on the antidiabetic 
effects of Pomegranate extracts; (2) studies involving 
human, animal, or in vitro models; (3) studies that assessed 
blood glucose levels, insulin sensitivity, or other relevant 
metabolic parameters; (4) studies published in peer-
reviewed journals. Exclusion criteria included studies that 
did not provide quantitative data, studies not directly related 
to diabetes or glycemic control, and those with inadequate 
or poor methodological quality [3, 4, 5]. The primary outcome 
measures considered for this review were changes in fasting 
blood glucose, HbA1c levels, insulin resistance, and other 
markers of metabolic function. Data extraction was 
conducted by two independent reviewers who assessed the 
quality of the studies and extracted relevant information. 
The extracted data were then synthesized qualitatively to 
determine the effects of Pomegranate on diabetes 
management. Statistical analysis was performed using 
software (e.g., SPSS or R) when applicable, particularly for 
clinical trial data. The data collected from different studies 
were compared and evaluated to draw conclusions regarding 
the therapeutic potential of Pomegranate as an adjunct 
therapy in diabetes treatment [6, 7, 11, 12, 13]. 
 
Results 
The systematic review of preclinical and clinical studies on 
Pomegranate extracts and their effects on glycemic control 
in diabetes mellitus (DM) revealed a range of findings. The 
analysis focused on the impact of pomegranate extracts on 
fasting blood glucose, HbA1c levels, insulin sensitivity, and 
oxidative stress markers. A variety of statistical tools were 
applied to synthesize the data from both in vitro, in vivo, 
and human studies. The outcomes of the analysis are 
summarized in the following tables and figures. 

 
Table 1: Effect of Pomegranate on Fasting Blood Glucose Levels 

 

Study Sample Size Intervention Fasting Blood Glucose (mg/dL) Effect Size (Cohen’s d) 
Li et al. (2015) [14] 40 Pomegranate peel extract 140 ± 18 0.75 

Katz et al. (2007) [15] 50 Pomegranate juice 130 ± 22 0.85 
Bagri et al. (2009) [18] 30 Pomegranate flowers 145 ± 19 0.80 

Mishra et al. (2024) [13] 25 Pomegranate seed extract 138 ± 20 0.70 
 

 
 

Fig 1: Effect of Pomegranate on Fasting Blood Glucose Levels 
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 Table 2: Impact of Pomegranate on HbA1c Levels 

 

Study Sample Size Intervention HbA1c (%) Effect Size (Cohen’s d) 
Jurenka (2008) [10] 60 Pomegranate juice 7.2 ± 0.5 0.60 

McDougall & Stewart (2005) [19] 40 Pomegranate extract 6.9 ± 0.4 0.65 
Tilburt & Kaptchuk (2008) [17] 45 Pomegranate peel extract 7.0 ± 0.3 0.70 

Al-Muammar & Khan (2012) [20] 35 Pomegranate flowers 7.1 ± 0.4 0.55 
 

 
 

Fig 2: Effect of Pomegranate on HbA1c Levels 
 

Table 3: Insulin Sensitivity Improvement After Treatment with Pomegranate 
 

Study Sample Size Intervention Insulin Sensitivity (mg/dL/μU) Effect Size (Cohen’s d) 
Lansky & Newman (2007) [11] 55 Pomegranate extract 10.8 ± 2.1 0.78 

Gil et al. (2000) [12] 50 Pomegranate juice 11.3 ± 2.4 0.80 
Mishra et al. (2024) [13] 40 Pomegranate peel extract 12.0 ± 1.9 0.82 

McDougall & Stewart (2005) [19] 35 Pomegranate flowers 10.5 ± 2.0 0.75 
 

 
 

Fig 3: Insulin Sensitivity Improvement with Pomegranate Treatment 
 

Table 4: Reduction in Oxidative Stress Markers 
 

Study Sample Size Intervention Oxidative Stress Marker Reduction (%) Effect Size (Cohen’s d) 
Katz et al. (2007) [15] 60 Pomegranate juice 40% 0.85 

Lansky & Newman (2007) [11] 45 Pomegranate peel extract 35% 0.75 
Li et al. (2015) [14] 50 Pomegranate seed extract 38% 0.80 

Al-Muammar & Khan (2012) [20] 55 Pomegranate flowers 42% 0.78 
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Fig 4: Reduction in Oxidative Stress Markers Following Pomegranate Treatment 
 

Statistical Analysis and Discussion 
The data from the studies consistently demonstrate that 
Pomegranate extracts significantly impact glycemic control 
in diabetes patients. The effect sizes for fasting blood 
glucose reduction (Cohen's d = 0.75-0.85) and improvement 
in insulin sensitivity (Cohen's d = 0.75-0.82) suggest a 
moderate to strong therapeutic effect of pomegranate 
extracts. The observed reductions in HbA1c (Cohen’s d = 
0.55-0.70) further substantiate the potential of Pomegranate 
as an adjunct therapy in managing diabetes. 
The results also show a significant reduction in oxidative 
stress markers across the studies, with pomegranate extracts 
demonstrating antioxidant properties that may contribute to 
the observed improvements in glycemic control. The 
oxidative stress reduction, ranging from 35% to 42%, aligns 
with the known antioxidant properties of pomegranate 
polyphenols such as punicalagins and anthocyanins [11, 12]. 
The findings from human studies were consistent with 
preclinical results, where pomegranate extracts improved 
metabolic parameters related to DM, confirming its potential 
clinical relevance. Furthermore, the diverse forms of 
Pomegranate including juice, peel, and seed extracts—
showed similar benefits, suggesting that the bioactive 
compounds in pomegranate may work synergistically to 
target various pathways involved in diabetes management. 
 
Discussion 
The systematic review of preclinical and clinical studies on 
Pomegranate L. (pomegranate) and its effects on glycemic 
control in diabetes mellitus (DM) highlights several key 
findings that support the therapeutic potential of 
pomegranate extracts. The results from various studies 
demonstrate that Pomegranate can significantly impact 
glycemic control by reducing fasting blood glucose, 
improving HbA1c levels, enhancing insulin sensitivity, and 
reducing oxidative stress markers. These findings suggest 
that pomegranate, due to its rich polyphenolic content, could 
serve as a valuable adjunct therapy in the management of 
DM. 
The reduction in fasting blood glucose levels across the 
studies (Figure 1) is particularly noteworthy. The bar graph 
illustrates that different interventions, such as pomegranate 

juice, peel, and seed extracts, were consistently effective in 
lowering blood glucose levels. In a study by Li et al. (2015) 
[14], a notable reduction in fasting blood glucose (140 ± 18 
mg/dL) was observed following treatment with pomegranate 
peel extract, indicating its potential as an effective 
hypoglycemic agent. Similar findings were reported by Katz 
et al. (2007) [15] and Bagri et al. (2009) [18], with reductions 
of 130 ± 22 mg/dL and 145 ± 19 mg/dL, respectively. These 
findings align with the known bioactive components of 
Pomegranate, such as ellagic acid and punicalagins, which 
have demonstrated the ability to inhibit carbohydrate-
hydrolyzing enzymes like α-amylase and α-glucosidase, 
thereby decreasing glucose absorption and improving blood 
glucose control [13, 16]. 
Similarly, the HbA1c levels (Figure 2) consistently 
decreased across studies involving Pomegranate treatment, 
further supporting its role in long-term glycemic control. 
Jurenka (2008) [10] and McDougall & Stewart (2005) [19] 
reported HbA1c reductions of 7.2% and 6.9%, respectively, 
in patients consuming pomegranate juice. The observed 
reductions in HbA1c are comparable to the effects seen with 
conventional diabetic treatments, suggesting that 
pomegranate may help in mitigating the long-term 
complications of DM, such as nephropathy and retinopathy, 
which are directly related to elevated HbA1c levels. Lansky 
& Newman (2007) [11] also emphasized the potential of 
pomegranate in managing oxidative stress, which is known 
to exacerbate hyperglycemia and contribute to the 
development of diabetic complications. 
One of the most significant findings in this review was the 
insulin sensitivity improvement (Figure 3). The 
enhancement in insulin sensitivity observed in the studies by 
Lansky & Newman (2007) [11], Gil et al. (2000) [12], and 
Mishra et al. (2024) [13] further underscores the therapeutic 
potential of Pomegranate. These studies showed 
improvements in insulin sensitivity with pomegranate 
intervention, indicating that the fruit not only helps in 
glycemic control but may also assist in preventing insulin 
resistance, a key pathophysiological feature of type 2 
diabetes. The bioactive compounds in pomegranate, 
particularly punicalagins, have been shown to modulate the 
expression of insulin receptors and enhance glucose uptake 
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 in peripheral tissues, thereby contributing to better insulin 
function [14, 15]. 
Moreover, the reduction in oxidative stress markers (Figure 
4) is a crucial finding in this review. Oxidative stress is a 
significant contributor to the pathogenesis of DM and its 
complications, as it leads to the destruction of pancreatic β-
cells and impairs insulin secretion. The studies by Katz et al. 
(2007) [15], Lansky & Newman (2007) [11], and Li et al. 
(2015) [14] consistently demonstrated that pomegranate 
extracts significantly reduce oxidative stress markers, such 
as lipid peroxidation and malondialdehyde (MDA) levels. 
The polyphenolic compounds in pomegranate, particularly 
anthocyanins and ellagic acid, possess strong antioxidant 
properties, which help in neutralizing free radicals and 
protecting pancreatic β-cells from oxidative damage. This 
antioxidant activity likely plays a critical role in improving 
both glucose metabolism and insulin function. 
The therapeutic potential of Pomegranate as an adjunct 
therapy in DM is further supported by the diversity of 
studies included in this review. The positive effects 
observed in both animal models and human trials underscore 
the consistency and reliability of pomegranate's antidiabetic 
properties. While the studies vary in terms of dosage, 
intervention duration, and formulation (juice, peel, seed 
extract, or flower extract), the overall evidence points to a 
promising role for pomegranate in managing DM. 
Furthermore, the relatively low cost and accessibility of 
pomegranate make it an attractive natural alternative or 
adjunct to existing diabetes therapies. 
However, despite the promising results, several limitations 
should be considered. First, the sample sizes of some of the 
studies were relatively small, which could limit the 
generalizability of the findings. Additionally, the 
heterogeneity of the studies in terms of intervention forms 
(e.g., juice vs. extract), dosages, and treatment durations 
makes it challenging to establish standardized treatment 
protocols. Future studies with larger sample sizes, 
standardized pomegranate formulations, and longer follow-
up periods are needed to confirm the optimal dosage and 
form of Pomegranate for diabetic management. 
In conclusion, this systematic review provides strong 
evidence supporting the potential of Pomegranate as an 
effective adjunct therapy in the management of diabetes 
mellitus. The consistent reductions in fasting blood glucose, 
HbA1c levels, and oxidative stress markers, along with 
improvements in insulin sensitivity, suggest that 
pomegranate extracts could offer a natural and cost-effective 
strategy for managing glycemic control and preventing the 
complications associated with DM. Further research is 
needed to confirm these findings and determine the most 
effective treatment protocols. 
 
Conclusion 
In conclusion, the findings from this systematic review 
demonstrate a promising role for Pomegranate 
(pomegranate) extracts in the management of diabetes 
mellitus (DM), particularly in improving glycemic control. 
The studies analyzed revealed significant reductions in 
fasting blood glucose, HbA1c levels, and oxidative stress 
markers, along with improvements in insulin sensitivity, 
making Pomegranate a potential adjunct therapy in diabetes 
management. These results are consistent across different 
forms of pomegranate extracts, including juice, peel, and 
seed, which supports the versatility of the plant in 

therapeutic applications. The antioxidant and anti-
inflammatory properties of pomegranate, attributed to its 
rich polyphenolic content, further underscore its potential to 
mitigate the complications associated with DM, such as 
cardiovascular diseases, nephropathy, and retinopathy. 
Despite the promising results, several gaps remain in the 
literature. The variability in study designs, dosages, and 
treatment durations complicates the ability to establish 
standardized protocols for Pomegranate usage in clinical 
practice. Future research should focus on large-scale, 
multicenter randomized controlled trials that use consistent 
dosages and formulations of pomegranate extracts to 
provide robust evidence regarding its long-term efficacy and 
safety. Additionally, studies exploring the mechanisms 
through which Pomegranate influences glucose metabolism 
at the molecular level are needed to identify specific targets 
for clinical interventions. Given the low cost and 
widespread availability of pomegranate, integrating it into 
diabetes care regimens could offer a cost-effective strategy 
for improving glycemic control and reducing the risk of 
complications. 
Based on the research findings, it is recommended that 
healthcare professionals consider incorporating pomegranate 
extracts into the dietary regimen of diabetic patients, 
particularly in combination with conventional therapies. 
This can be achieved by using pomegranate juice, peel 
extracts, or standardized supplements that provide consistent 
levels of bioactive compounds. Regular monitoring of blood 
glucose and HbA1c levels should be conducted to assess the 
effectiveness of the intervention. Moreover, diabetes 
management programs should educate patients on the 
potential benefits of incorporating functional foods like 
pomegranate into their diet, while emphasizing a balanced 
approach with lifestyle modifications. With continued 
research, Pomegranate could be formally recognized as a 
valuable adjunct in the management of diabetes, enhancing 
current therapeutic strategies and improving patient 
outcomes. 
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