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INTRODUCTION

According to the World Health Organization, non-communicable diseases (NCDs) were
responsible for at least 43 million deaths in 2021, making up 75% of non-pandemic-related
fatalities globally, highlighting a major public health challenge. Diabetes mellitus is one of the
major NCDs and has emerged as a significant global public health concern as well as a leading

cause of mortality, with its prevalence increasing at an alarming rate.

Diabetes mellitus is a chronic metabolic disorder characterized by persistently elevated
blood glucose levels due to inadequate insulin production, impaired insulin function, or both.
According to the International Diabetes Federation (2025), an estimated 589 million people
worldwide were living with diabetes in 2024, and this number was projected to increase by
45% by 2050. India bears a significant share of this burden, ranking second among the countries
with the highest number of adults (aged 20 to 79 years) with diabetes. In 2024, 89.8 million
people in India were living with diabetes, and this figure is expected to rise by approximately

74% by 2050 International Diabetes Federation (2025).

Effective diabetes management requires a comprehensive approach that includes
hypoglycaemic drugs, insulin therapy, dietary adjustments, regular exercise, and behavioural
modifications. In addition to dietary modifications, Complementary and Alternative Medicine
(CAM) is increasingly recognized for its role in diabetes management. Dietary supplements
are an essential component of CAM, commonly used to support overall well-being and sustain
optimal health. A systematic review and meta-analysis by Alzahrani et al., 2021 examined the
global prevalence of CAM use among adults with diabetes, revealing a wide variation in usage,
ranging from 8% to 89%, with a pooled prevalence of 51%. Among the various CAM therapies,
herbal and nutritional supplements were the most commonly used. The demand for dietary
supplements has expanded beyond vitamins and minerals to include botanicals and herbs, as

consumers seek natural alternatives for disease prevention and wellness.

Among the numerous botanicals studied for their anti-diabetic potential, Ficus
benghalensis L. is one such plant that has attracted scientific interest. It is commonly known
as “banyan tree” and native to India, Pakistan, and Sri Lanka. This large evergreen tree,
belonging to the Moraceae family, is characterized by its aerial roots that descend from the
branches and develop into pillar-like trunks. Ficus benghalensis L. has long been an integral

part of traditional medicine across the Indian subcontinent, valued for its therapeutic properties.



Various parts of the tree, including its bark, roots, leaves, and latex, have been traditionally

utilized in the treatment of diverse ailments, reflecting its longstanding role in folk medicine.

In addition to its traditional use, scientific studies have demonstrated the therapeutic
potential of Ficus benghalensis L. bark in the management of diabetes and its related metabolic
disturbances. Experimental studies using animal models have also shown that the bark
possesses hypoglycemic and hypocholesterolemic effects (Amali et al., 2025; Gayathri &
Kannabiran, 2008; Khanal & Patil, 2021; Saifi et al., 2024; Shukla et al., 2004). However, its
clinical relevance remains underexplored, indicating the need for further investigation to

determine its potential role in diabetes management.

RATIONALE OF THE STUDY

Plant-based therapies have long been employed in traditional medicine for the
management of diabetes mellitus, with Ficus benghalensis L. being a botanical of substantial
potential, as demonstrated in in vitro and in vivo studies. However, there is a dearth of studies
assessing the nutrient composition of Ficus benghalensis L. bark, and no clinical evidence is
currently available to establish its effectiveness in human subjects. Therefore, the present study
was undertaken with the broad objective of evaluating the impact of Ficus benghalensis L. bark

supplementation in individuals with type 2 diabetes mellitus.

OBJECTIVES OF THE STUDY

1) To analyze the nutrient composition, phytochemical and antioxidant profile of bark of

Ficus benghalensis L.

2) To study the consumption of dietary supplements among diabetes subjects for the

management of diabetes mellitus.

3) To study the impact of bark of Ficus benghalensis L. supplementation on glycaemic,

lipemic, liver and kidney function in stable type 2 diabetes mellitus subjects.

METHODOLOGY

Before initiating the study, ethical approval was obtained from the Institutional Ethical
Committee of the Maharaja Sayajirao University of Baroda, Vadodara, India
(IECHR/FCSc/PhD/2021/121), ensuring adherence to ethical guidelines and participant safety.

The study was conducted in three phases:
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Phase 1: Nutrient composition, phytochemical and antioxidant profile of bark of Ficus

benghalensis L.
Phase 2: Cross-Sectional Study of Dietary Supplement Consumption Among Diabetic Subjects

Phase 3: Impact of Ficus benghalensis L. Bark Supplementation on Subjects with Type 2
Diabetes Mellitus

Phase 1: Nutrient Composition, Phytochemical and Antioxidant Profile of Bark of Ficus

benghalensis L.

Phase 1 employed a laboratory-based experimental design to analyze the nutrient
composition, phytochemical profile, and antioxidant profile of Ficus benghalensis L. bark. The
bark powder was procured and authenticated to verify its botanical origin. After authentication,
the sample underwent heavy metal testing to ensure compliance with safety standards.

Following analysis was done using standard methods:

e Heavy metal testing: lead, mercury and arsenic.

e Proximate Composition: moisture, ash, fibre, protein, fat, carbohydrate and energy

e Micronutrients: iron, calcium, phosphorus, sodium, potassium, magnesium and vitamin C

e Phytochemical analysis: qualitative analysis of phytochemicals and quantitative estimation
of total phenol, flavonoid, and tannin.

e Antioxidant assays: FRAP and DPPH assay

Phase 2: Cross-Sectional Study of Dietary Supplement Consumption Among Diabetic
Subjects

In Phase 2, a cross-sectional study design was used to determine the prevalence and use
of dietary supplements among diabetic patients in Vadodara, Gujarat, India. Four healthcare
clinics providing medical care to diabetic patients were purposively selected based on patient
load and willingness to participate. From these clinics, 400 diabetic subjects were recruited and
interviewed. Data were collected using a pretested questionnaire designed to gather detailed
information on supplement usage, the beliefs influencing its use, and physicians' opinions,
offering a comprehensive understanding of the patterns and factors associated with their

consumption.
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Sample Size Calculation

The sample size was calculated by using the formula (Shete et al., 2020):

2o Ga-u2 )" x (p) X (a)
(@)?

Where:

Z(1-a/2) represents the standard normal critical value corresponding to the selected

confidence level (1.96 for a 95% confidence interval).

e p denotes the estimated proportion of the population, which was taken as 52% based on a
previous study on supplement use among diabetic patients (Li et al., 2020).

e g=1-p

e d denotes the margin of error (precision) = 5%

Using this formula, the calculated sample size was 383.54, which was rounded up to 400

for practical feasibility. Therefore, the final sample size for Phase 2 was set at 400.
Sample Selection Criteria

Inclusion Criteria:

Individuals were eligible to participate if they:

e Had a diagnosis of diabetes mellitus.
e Were above 18 years of age.

¢ Resided in Vadodara city during the study.

Exclusion Criteria:

e Participants were excluded if they were pregnant at the time of enrolment.

Phase 3: Impact of Ficus benghalensis L.. Bark Supplementation on Subjects with Type
2 Diabetes Mellitus

In the third phase, a randomized, triple-blind, placebo-controlled trial was conducted to
assess the effects of Ficus benghalensis L. bark supplementation in individuals with Type 2
Diabetes Mellitus. A total of 80 participants diagnosed with Type 2 Diabetes Mellitus were
recruited from four preselected clinics and randomly allocated into two groups of 40 each. To

maintain the triple-blind nature of the study, similar tablets, with and without the active
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ingredient, were prepared for both groups. These tablets were coded as Code A and Code B to

ensure blinding.

Subjects in Group A received standard diabetes care along with Code A supplementation,
while those in Group B received standard diabetes care along with Code B supplementation.
The intervention was administered for a duration of 90 days. The coding details were securely
sealed in an envelope and remained undisclosed throughout the study. These details were
revealed to the researcher only after the study was completed, that is, upon the completion of

data analysis.
Sample Size Calculation

The sample size was determined using the sample size table for comparing means
between two groups from the book Designing Clinical Research (Hulley et al., 2007). The table

was based on the general formula as follows:

2 2 2
N= [(1/q1+ l/qz) S (Za+ ZB) VE

Where,

e Confidence level 95%

e Power =80%

e SD=45mg/dl

e Expecting reduction 30 mg/dl ~ 1 % HbAI1C

e Effect size (E/S) =0.66=0.7

e n=34

e With attrition of 10% sample size, n= 38 ~ 40 (in each group)

Sample Selection Criteria

Inclusion Criteria:

e Adults with a confirmed diagnosis of type 2 diabetes mellitus.

e Stable diabetic subjects
Exclusion Criteria:

e History of medical condition like cancer, thyroid disorders, asthma, or stroke.
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e Currently taking any dietary supplements or functional foods.
e Alcoholic, smokers and/or tobacco chewers.

e Individuals undergoing insulin therapy.
Supplementation Details

e Dose: 3 gram per day

e Form: tablets

e 1 tablet: contains 500 mg of active ingredient

e Frequency: six tablets per day (3 tablets after lunch and 3 after dinner)

¢ Time period: 90 days

Note: Dose was based on the recommendations of the Department of AYUSH, Ministry of
Health and Family Welfare, Government of India and the Food Safety and Standards authority
of India, Ministry of Health and Family Welfare, Government of India (2016).

Data Collection

e Data pertaining to socio-economic status, educational status, medical history of the subjects
as well as the family history regarding any disease condition, dietary habits and addiction
pattern was collected.

e Data with respect to diet pattern (3 day -24-hour dietary recall), FFQ, anthropometric
measurements (BMI, WC, HC, WSR, WHR), biophysical measurements, physical activity
(IPAQ) and biochemical parameters was collected using standard techniques.

e The Impact of bark of Ficus bengalensis L. supplementation was studied on the following

biochemical parameters:

Glycemic Parameters: FBS, PP2BS and HbAlc
o Lipemic Parameters: TC, TG, HDL, LDL, VLDL and Apolipoproteins

O

o Inflammatory marker: hs- CRP

o Liver and kidney function test: Microalbumin, Urinary Creatine, SGPT and SGOT

Note: The blood sample collection for analysis was done by trained technicians.

14



KEY FINDINGS

Phase 1: Nutrient Composition, Phytochemical and Antioxidant Profile of Bark of Ficus

benghalensis L.

To comprehensively evaluate the bark’s therapeutic potential and ensure its safety for
human consumption, analyses of its nutrient composition, phytochemical constituents,
antioxidant activity, and heavy metals concentration were conducted. The key findings from

these assessments are summarised below.
Heavy Metals Testing

Ficus benghalensis L. bark powder was screened for heavy metals to ensure the safety
of the product. The levels of heavy metals such as lead, mercury, and arsenic were reported to

be less than 0.1 mg/Kg of the sample which is within the permissible limits.
Estimation of Nutrient Composition

e The analysis revealed that the bark is rich in carbohydrates (77.86%), energy (360 Kcal),
crude fiber (21.86%), and ash (6.29%), with lower levels of moisture (7.58%), protein
(5.14%), and fat content (3.13%).

o the bark was found to be rich in minerals, with the highest concentration of potassium (1417
mg/100 gm), followed by phosphorus (1370 mg/100 gm), calcium (472 mg/100 gm), iron
(147 mg/100 gm), and magnesium (96.7 mg/100 gm). Sodium (12.6 mg/100 gm) and vitamin

C (7.56 mg/100 gm) are present in comparatively lower concentrations.
Phytochemical Analysis

e Qualitative analysis confirmed the presence of tannins, phenols, saponins, glycosides,
flavonoids, terpenoids, carbohydrates, and amino acids in the sample.

e The Concentration of total phenols, flavonoid and tannins in the bark were found to be
244.736 mg per 100gram, 332 mg of rutin equivalent per gram and 70.3 pg catechin

equivalents per gram, respectively.
Antioxidant Analysis

e The DPPH assay, using ascorbic acid as the standard, showed 75.37% scavenging activity for
the bark.
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¢ In addition, the FRAP assay revealed an antioxidant capacity of 0.461 uM ferric equivalents

per gram of the bark, demonstrating its ability to reduce ferric ions (Fe**) to ferrous ions

(Fe*).

Phase 2: Cross-sectional Study on Dietary Supplement Consumption among Individuals

with Diabetes Mellitus

As supplement consumption is often influenced by personal perceptions, cultural beliefs,

and traditional practices, region-specific data is essential to understand local usage patterns,

underlying motivations, and the types of supplements consumed, which may vary across

populations. Therefore, this section summarises the results of the cross-sectional study

conducted in Vadodara, Gujarat, to determine the prevalence and determinants of dietary

supplement use among individuals with diabetes mellitus.

Data was collected from 400 adult diabetic subjects. The mean age was 60.59 = 11.44 years,
with 55.25% male and 44.75% female participants, and most (90.25%) identified as Hindu.
Among the participants, 32.25% were graduates, 87.25% were married, and 60.50% lived
in nuclear families. Homemakers were the largest occupational group (38.50%), followed
by retirees (29%) and those employed (19.50%).

According to the Modified Kuppuswamy Socioeconomic Scale (Saleem and Jan, 2021),
50% of participants belonged to the upper middle class, followed by 21.71% in the upper
lower class.

It was found that the average duration of diabetes among subjects was 11.03 + 9.24 years
(mean + SD) and average age at diabetes onset was 49.56 = 11.27 years (mean + SD). Most
subjects (73.25%) had at least one comorbidity along with diabetes mellitus. Hypertension
was the most prevalent comorbidity, affecting 59.75% of the subjects, followed by
hyperlipidemia (30.25%), thyroid disorders (13.50%), and coronary heart disease (11.75%).
The data reveals that 62% of participants had used dietary supplements at least once since
their diabetes diagnosis, but only 36.75% were actively using them at the time of the study,
indicating a 40.72% had discontinued use.

The association between various respondent characteristics and dietary supplement
consumption was analyzed using the Chi-square test and the Mann-Whitney test. Results
revealed that supplement usage was significantly higher among respondents aged 60-79
years (52.02%, p=0.02), those with a family history of diabetes (66.53%, p=0.0056), and
those with a family history of chronic diseases (79.84%, p=0.0027). Additionally, the
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average duration of diabetes was significantly longer among participants who had used
dietary supplements (11.76 + 9.20 years) compared to non-users (p = 0.0074).

The most commonly used supplement was fenugreek seeds (7rigonella foenum-graecum),
reported by 41.13% of participants. Other frequently used supplements included commercial
polyherbal formulations (=20%), Ayurvedic powders of unspecified composition (17.34%),
self-prepared herbal mixes (14.11%), and giloy (7inospora cordifolia, 12.10%). Additional
supplements reported were juice mixes, Indian blackberry seeds (Syzygium cumini), bitter
gourd (Momordica charantia), neem (Azadirachta indica), Paneer doda (Withania
coagulans), turmeric (Curcuma longa), amla juice (Phyllanthus emblica), and various
Ayurvedic and homeopathic preparations.

Apart from diabetes and its complications, participants also reported using these
supplements for general health, immunity, body pain, bowel health, hypertension, renal
health, dyslipidemia, weight loss, flatulence, COVID-19, and other conditions.

The consumption of dietary supplements by participants was driven by various beliefs and
motives. The three most common reasons were influence from others (43.95%), the belief
that Ayurveda and natural products have fewer or no side effects (19.35%), and the goal of
reducing or discontinuing allopathic medications (13.31%).

The findings indicated that most participants (68.55%) were influenced by family and
friends, followed by mass media (17.34%), while only 14.92% relied on prescriptions from
Ayurvedic, homeopathic, or naturopathic practitioners. Social media (11.69%) and internet
searches (7.66%) also contributed to participants’ awareness of supplements.

The survey findings indicate that 40.72% of respondents eventually discontinued
supplement use due to various reasons. The most common reasons for discontinuation were
inconvenience or forgetfulness, perceived ineffectiveness, side effects, effective control of
symptoms or health indicators, inaccessibility, and unpleasant taste.

The findings indicate that nearly two-thirds of participants did not disclose their dietary

supplement use to their doctors.

Phase 3: Impact of Ficus benghalensis L. Bark Supplementation on Subjects with Type 2

Diabetes Mellitus

This phase provides the first clinical evidence evaluating the antidiabetic efficacy of

Ficus benghalensis L. bark in humans. A randomized, triple-blind, placebo-controlled trial was

conducted, in which adult Type 2 diabetic participants received 3 g of bark powder in tablet

form daily for 90 days. The key findings of the trial are presented below.
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The mean age of subjects in the experimental group was 50.95 + 6.89 years, while that of
the placebo group was 56.23 = 7.91 years. The experimental group consisted of 23 males
and 17 females, whereas the placebo group included 19 males and 21 females.

Across both groups, the majority of subjects were Hindu, had graduate-level education, were
married, and worked in services or business; most were also classified as upper middle class
according to the Modified Kuppuswamy Socioeconomic Scale (Radhakrishnan and
Nagaraja, 2023).

The study subjects had an average diabetes duration of 7.22 & 5.81 years, with the mean age
at onset reported as 46.37 £ 7.36 years, suggesting that the majority developed the condition
during mid-adulthood.

Self-reported comorbidities were prevalent among the subjects, with 50% of the
experimental group and 67.5% of the placebo group reporting at least one additional
condition. Hypertension was the most frequently reported, followed by hyperlipidemia.

A predominantly vegetarian diet was observed across both groups. All participants reported
daily milk consumption, mostly full cream- 68.42% in the experimental group and 56.76%
in the placebo group. Average daily sugar/jaggery intake was 7.7 £7.81 gand 5.74 £ 6.61 g,
respectively, and preference for artificial sweeteners was low in both groups.

Regarding edible oil consumption, most participants reported using the same type of oil
year-round, with cottonseed and groundnut oils being the most commonly used.

The mean percentage distribution of food frequency indicated that cereals and
legumes/pulses were the most frequently consumed food groups across both groups. Millet
consumption was comparatively low, with only 12.41% of the experimental group and
8.11% of the placebo group reporting intake at least once per week. The most commonly
consumed millets were sorghum (jowar), pearl millet (bajra), and kodo millet (kodri).

A seasonal consumption pattern was observed for vegetables and fruits. Roots and tubers
were consumed weekly by 49-62% of participants, while nearly 22% reported weekly intake
of nuts and oilseeds. Daily consumption of ghee or butter ranged from 39-65%, and sugar
or jaggery from 37-46%. Ready-to-eat foods were consumed weekly by 19-24% of
participants.

The percentage of the Estimated Average Requirement (EAR) or Upper Limit (UL) met by
subjects at pre- and post-intervention was determined according to the ICMR-NIN 2024
RDA and EAR guidelines. In both groups, protein intake was close to the EAR, indicating
adequacy, while energy intake was only 55-67% of the EAR, suggesting a potential energy
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deficit. Visible fat intake exceeded recommendations, and most minerals were consumed
below recommended levels, although iron intake was relatively adequate, particularly in
males. Vitamin C intake exceeded the EAR in both groups, whereas vitamin A was markedly
inadequate in the experimental group (<50% of the EAR) but substantially higher in the
placebo group, exceeding 75% in males and 100% in females.

In the experimental group, no significant changes in nutrient intake were observed post-
intervention (p > 0.05), whereas the placebo group exhibited a significant increase in total
saturated fatty acids and added sugars (p <0.05).

Based on the IPAQ, the majority of subjects in both groups reported engaging in moderate-
intensity physical activity. Physical activity remained unchanged during the intervention,
with no significant differences observed in MET minutes and sitting hours post-intervention.
Most subjects in both groups were classified as obese grade I (BMI 25-29.9) and exhibited
a high prevalence of central obesity. Over 85% of males and females exceeded waist
circumference thresholds (=90 cm for males, >80 cm for females), and waist-to-hip ratios
surpassed 0.90 in males and 0.85 in females in all experimental subjects, and in nearly 90%
of the placebo group. Statistical analysis using ANOVA showed no significant changes in
any anthropometric indices within either group across measurements recorded on days 0,
45, and 90.

The baseline analysis revealed that subjects with elevated HbAlc levels had significantly
higher diastolic blood pressure, TC, LDL-C, TC/HDL ratio, and Apo B, along with a lower
Apo A1/B ratio compared to those with lower HbAlc levels.

Correlation and regression analyses demonstrated interrelationships between glycemic
status, lipid parameters, renal function, abdominal obesity, and micronutrient intake in type
2 diabetic subjects. Elevated fasting glucose levels were associated with adverse lipid
profiles and an increased atherogenic risk.

Higher central adiposity was associated with elevated triglyceride levels and reduced HDL-
C.

Age at diabetes diagnosis was significantly negatively correlated with HbAlc and PP2BS,
indicating that earlier onset is associated with poorer glycemic control.

Higher serum creatinine levels were associated with lower HDL-C and apo A1, and higher

TG, suggesting that impaired renal function contributes to a more atherogenic lipid profile.
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e Higher intake of dietary fiber, magnesium, copper, and zinc was associated with improved
lipid profiles- lower TC, LDL-C, and apo B- suggesting a protective role of these nutrients
against dyslipidemia in diabetes mellitus.

e Overall, supplementation did not result in significant changes in blood pressure across
groups. However, in participants with elevated SBP (>140 mmHg), a significant reduction
of 8.11% in SBP was observed, while those with elevated DBP (>90 mmHg) showed
significant reductions of 6.29% in SBP and 8.29% in DBP.

¢ Although not statistically significant, the experimental group showed greater reductions in
FBS (7.8%), PP2BS (4.02%), and HbAlc (2.79%) compared to the control group.
Additionally, the experimental group exhibited a modest but consistent decline in FBS and
PP2BS, whereas the placebo group showed variable changes during supplementation.

e Subgroup analysis revealed that participants in the experimental group with elevated
baseline FBS (>145 mg/dL) showed a significant 9.24% reduction in HbA 1c, accompanied
by notable, though non-significant, reductions in FBS (16.36%) and PP2BS (14.63%).

e Overall, supplementation had no significant effect on lipid and inflammatory markers,
except for a 7.62% increase in apo Al in the experimental group. Although not significant,
hs-CRP decreased by 17.93% in the experimental group, compared to an 18.04% increase
in the placebo group.

e Subgroup analysis revealed that in the experimental group participants with elevated
baseline TC (>170 mg/dL) or LDL-C (>100 mg/dL) showed significant reductions in TC
(4-5.3%) and LDL-C (5.55-7.24%), along with increases in apo Al (10-12.93%) and the
apo Al/B ratio (12.9-16.13%). Those with elevated triglycerides (=150 mg/dL)
demonstrated significant increases in HDL-C (10.32%) and apo A1 (10.06%).

e No significant adverse effects on liver or renal markers were observed post-
supplementation. The experimental group showed non-significant reductions in SGOT
(21.28%), SGPT (24.91%), and the urinary albumin-to-creatinine ratio (20.81%), indicating

a potential trend toward improved liver and kidney function.

CONCLUSION

The study demonstrated that the bark possesses a high content of fiber, phosphorus, and
potassium, while exhibiting comparatively low sodium levels. Its bioactive compounds,
including flavonoids, tannins, and phenols, confer notable antioxidant and therapeutic

properties, as confirmed by strong DPPH radical scavenging activity. Moreover, the cross-
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sectional phase provided a comprehensive analysis of dietary supplement usage among diabetic
subjects, exploring key influencing factors. Although supplement use was highly prevalent,
disclosure to healthcare providers remained notably low. This gap in communication between
patients and physicians raises concerns about unmonitored supplement use. The study
identified a wide range of herbs and botanicals commonly used by the subjects, including
fenugreek seeds, giloy, Indian blackberry seeds, paneer doda, polyherbal formulations,

Ayurvedic powders, herbal mixes, and others.

Furthermore, the clinical trial showed that supplementation with Ficus benghalensis L.
bark at 3 g/day for 90 days resulted in a modest but consistent reduction in glycaemic parameters
compared to the placebo group. Notably, the supplementation yielded more pronounced and
statistically significant improvements in subjects with uncontrolled glycemia, dyslipidemia and
elevated blood pressure, indicating that bark supplementation was beneficial for individuals
with higher baseline metabolic risk. Additionally, the supplementation showed no signs of
toxicity or adverse effects, while also improving hepatic and renal function parameters,

indicating its safety and potential therapeutic benefits.

The study demonstrates that Ficus benghalensis L. bark supplementation is safe for
human use, with no observed adverse effects on hepatic or renal function, and suggests its
potential role as an adjunct in diabetes management. These results help bridge preclinical
findings with clinical application and support its consideration as an evidence-based

complementary approach in diabetes care.

RECOMMENDATIONS

0,

s The dietary supplements reported by study participants highlight new research
opportunities, underscoring the need for well-designed clinical investigations to rigorously
evaluate their efficacy, safety, and therapeutic potential in diabetes management.

% The implementation of educational programmes through digital and social media platforms
is recommended to improve patient awareness of evidence-based supplement use and to
promote appropriate disclosure and monitoring.

¢ Comprehensive and well-structured intervention studies are needed to elucidate the causal

impact of magnesium, copper, and zinc-rich foods on lipid profiles and cardiovascular health

in individuals with diabetes.
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To strengthen the clinical evidence, prospective long-term studies are essential to determine
the sustained impact of Ficus benghalensis L. bark on glycaemic control and other relevant
biochemical parameters in patients with diabetes.

Future studies should focus on dose optimization and the evaluation of various Ficus
benghalensis L. bark formulations, such as decoctions, standardized extracts, and isolated
bioactive compounds, to identify the optimal formulation and dosage for safe and effective
diabetes management.

Future studies may investigate the synergistic effects of combining the bark with other
antidiabetic herbs or supplements to enhance therapeutic efficacy.

Ficus benghalensis L. bark has potential for development into therapeutic products,
including herbal teas, functional beverages, health bars, and other nutraceutical
formulations, which may serve as complementary interventions for diabetes management.
Future research may consider conducting clinical studies to investigate the therapeutic
potential of Ficus benghalensis L. bark beyond diabetes, assessing its efficacy in the

management of other metabolic, cardiovascular or inflammatory disorders.
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