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ABSTRACT 

Background: Adiponectin contributes to the regulation of glucose homeostasis and lipid profiles and plays a role in 

maintaining average body weight. At high serum concentrations, adiponectin sensitizes cells to insulin and exerts 

favorable effects on type 2 diabetes patients. Gum Acacia (GA) has shown beneficial impacts on serum glucose and lipid 

profile in both humans and animals. This study aimed to test the effects of oral GA consumption on serum adiponectin 

levels, glycemic parameters, and the glycosylated hemoglobin/adiponectin ratio in diabetic women. 
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Methods: Seventy-three diabetic women (type 2) with an HbA1c ≥ 6.5% were participated in a randomized, double-blind, 

placebo-controlled clinical trial. The intervention group (34 patients) received 30.0 g per day of GA, whereas the control 

group (39 patients) received 5.0 g of placebo per day. The intervention period was 12 weeks. Participants were 

interviewed and examined clinically before, during and after the intervention. The parameters analyzed before and after 

the intervention were BMI, serum adiponectin, fasting blood glucose, HbA1c, and the HbA1c/adiponectin ratio.  
 

Results: Before the intervention, the mean age was 49±1.1 years, BMI was 28.3±0.6 kg/m2, HbA1c was 8.8±0.3%, 

adiponectin was 5.4±0.12 µg/ml, and the HbA1c/Adiponectin ratio was 1.8±0.06. All baseline parameters showed 

nonsignificant differences between the intervention and placebo groups. Following GA administration, both BMI and 

HbA1c were significantly reduced by 2.5% and 3.8%, respectively. The mean serum adiponectin level significantly 

increased by 7.4% from baseline in the GA group. The mean change in the HbA1c/adiponectin ratio was 0.3 µg/ml 

following the intervention (P < 0.01). Compared to that in the placebo group, the HbA1c/adiponectin ratio significantly 

decreased by 16.6% from baseline in the GA group versus an insignificant increase of 25.2% in the placebo group.  
 

Conclusions: Gum Acacia consumption improved the glycemic profile and increased the serum adiponectin 

concentration in diabetic women at a dosage of 30.0 g/day for three months. This study uniquely explores the impact of 

Gum Acacia (GA) on serum adiponectin levels and the HbA1c/adiponectin ratio in type 2 diabetic women. Demonstrating 

a significant increase in adiponectin and a reduction in the HbA1c/adiponectin ratio following GA supplementation, this 

study provides novel insights into GA's potential as a dietary intervention for improving glycemic control in diabetic 

populations.  
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Graphical Abstract: Gum Acacia supplementation improves adiponectin levels and HbA1c/adiponectin ratio in women 

with type 2 diabetes 
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Trial registration: The trial had been registered (PACTR201403000785219) under the Pan African Clinical Trial Registry.  

https://pactr.samrc.ac.za/TrialDisplay.aspx?TrialID=785 

©FFC 2025.  This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 License 

(http://creativecommons.org/licenses/by/4.0) 

INTRODUCTION 

Type 2 diabetes mellitus (T2DM) is a common health 

challenge [1]. In addition, the increased prevalence of 

impaired glucose tolerance, a high-risk condition for the 

development of diabetes [2], is likely to exceed 783 

million by 2045 [1]. The prognosis and treatment 

coverage of this disease are generally poorer in 

developing countries than in developed countries [3]. 

Genetic susceptibility and a sedentary lifestyle 

coupled with high-calorie intake and low physical activity 

have been linked to a high incidence of cardiometabolic 

disease, diabetes, and obesity, especially in urban 

populations [4]. On the other hand, the consumption of 

Gum Acacia or Gum Arabic (GA), a high dietary fiber, 

could be considered a functional food ingredient. 

"Functional foods have a potentially positive effect on 

health and help reduce the risk of diseases.” Gum Acacia 

or Gum Arabic (GA) has been associated with improved 

health by attenuating glucose metabolism and improving 

insulin resistance. In addition, GA improves the immune 

system in humans and animals, both directly [5-7] or 

indirectly, by altering microbiota fermentation by 

producing short-chain fatty acids (SCFAs), mainly 

butyrate.  Therefore, its crosstalk with the immune 

system results in pro- and anti-inflammatory cytokine 

modulation [5,8]. 

Several proinflammatory cytokines and adipokines 

induce insulin resistance and diabetes [9]. In animal 

studies, GA has been shown to reduce the 

proinflammatory adipokine TNF-α [10]. Unlike TNF-α, 

human adiponectin inhibits inflammation and facilitates 

insulin effects [11]. It is a collagen-like protein of 244 

amino acids that is secreted by adipocytes. Adiponectin 

has beneficial effects on blood glucose, atherosclerosis, 

and the regulation of female reproductive metabolism 

[12]. Previous studies concluded an inverse relationship 

between serum adiponectin levels and glycosylated 

hemoglobin (HbA1c) [13, 14]. The physiological benefits of 

adiponectin have been studied extensively, but little is 

known about the mechanisms that control its secretion 

and its relationship with HbA1c. 

GA has been studied in animal models for its 

potential protective effects against various toxicities and 

injuries. Several studies have pointed out the protective 

effects of GA against hepatorenal toxicity [15], protection 

of the heart against ischemia/reperfusion (I/R) injury in 

rat hearts [16], and reversal of oxidative damage, 

inflammation, and apoptosis in the liver and kidney [17-

18]. 

The effects of (GA) on glycemic control in rats have 

been studied. Several studies have shown that GA 

treatment in diabetic rats leads to decreased serum 

glucose levels and increased insulin levels [19]. The 

hypothesis that supplementation of GA in drinking water 

may protect the liver by reducing oxidative damage was 

investigated, and it was found that GA treatment 

decreases lipid peroxidation, enhances the activities of 

antioxidant enzymes and their mRNA expression in the 

liver of diabetic rats, and may decrease oxidative stress 

[20]. In addition, GA supplementation has been shown to 
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decrease the hyperglycemic damage and improve body 

weight in diabetic rats [21]. GA supplementation has also 

been shown to cut down glucose levels and improve lipid 

profiles in diabetic rats [22]. These results indicate that 

GA has favorable effects on glycemic control in rats and 

may be a prospective therapeutic option for Diabetes 

Mellitus. 

GA fiber significantly affects insulin resistance in 

diabetes patients through its anti-inflammatory and anti-

atherogenic effects. However, the effect of GA on 

adiponectin in patients with T2DM has not been 

investigated. Therefore, we carried out this study to 

determine the effect of oral GA intake on the serum 

adiponectin concentration in female patients with T2DM. 

Given the possible interaction between HbA1c and 

adiponectin, the effect of GA consumption on the 

HbA1c/adiponectin ratio was investigated. 

METHODS 

Study design: We carried out a double-blind, 

randomized, placebo-controlled trial among T2DM 

female patients who attended the outpatient clinic at the 

ACTH hospital in Khartoum, Sudan. The patients were 

divided into two groups (intervention and control groups) 

to determine the pre-and post-treatment effects of GA 

and compare these effects with those of the placebo. The 

intervention group received GA daily for 12 weeks, and 

the control group received a placebo. The details are 

mentioned in the intervention section below. All 

participants provided written informed consent and 

agreed to participate in the study. 

Inclusion criteria: Adult women were diagnosed with 

T2DM based on the WHO criteria (fasting blood glucose 

> 7 mmol/L or HbA1c > 6.5%) [23].

Exclusion criteria: Women who were diagnosed with 

T1DM, receiving insulin treatment, pregnant or planning 

to become pregnant within the next six months, allergic 

to GA, unable to provide informed consent, or breaching 

the protocol were excluded. 

Recruitment and enrolment: Patients were recruited 

from the ACTH outpatient clinic in Khartoum, Sudan. The 

request to participate in this study was extended to those 

referred to the clinic. Enrollment was restricted to 

patients who provided written informed consent to 

participate. 

Randomization and blinding: Participants were 

randomly allocated into two groups, and serial numbers 

were generated by a volunteer who was not a research 

team member. The principal researcher and participants 

were all blinded. 

Outcome measurement: When comparing the three-

month GA consumption group with the placebo group, 

the mean percentage change from baseline in the serum 

adiponectin concentration, HbA1c, and the HbA1c-to-

adiponectin ratio were measured as primary outcomes. 

The changes in metabolic parameters were the 

secondary outcomes. 

Intervention: Supplemental GA (Dar Savanna Ltd., 

Khartoum, Sudan) and placebo (Andre Pectin, Yantani, 

China) were packed in sealed boxes. Pectin was selected 

as a placebo because it provides a viscous solution and a 

taste sensation similar to GA when dissolved in water. It 

is recommended for diabetic patients because it is a rich 

source of fiber. 
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The daily supplement was either 5.0 g of placebo or 

30.0 g of powdered GA. The high viscosity of pectin limits 

its consumption to only 5.0 g. The package contents were 

thoroughly mixed with 250 mL of water before ingestion. 

The quality of GA met both the British Pharmacopoeia 

and the standards of the United Nations Food and 

Agriculture Organization (FAO) [24]. 

Eligible patients were randomized to receive a 

placebo or an intervention. During the trial, patients 

were instructed not to change their routine or physical 

activity, and no dietary restrictions were imposed. 

Patients continued to take their drugs as prescribed by 

their doctor. 

A self-report checklist was used to record daily 

consumption, and any adverse reactions were reviewed 

by the treating physician. A self-report questionnaire was 

used to review each patient's lifestyle and medication. 

After three months of intervention, participants 

underwent a final assessment and were scheduled for 

regular follow-up for one year. 

Blind supplemental randomization and enrollment 

were performed by a secondary investigator. Unblinded 

data was only available to the study statistician and the 

data monitor, none of which interacted with the study 

participants. 

Physical examination: The participants' physical 

examinations were performed during the 

preintervention phase, which included measurements of 

their height, weight, and BMI. Medical scales calibrated 

to the nearest 0.1 cm and 0.1 kg were used to assess each 

subject’s height and weight before breakfast. Weight was 

divided by height squared to obtain the BMI directly. 

Biochemical analysis: BioSystems S.A. Spain, which 

included fasting blood glucose (FBG) and HBA1c, was 

used for biochemical analysis. Abcam's Human Eliza 

(ab99968) kits were used to perform the ELISA test to 

determine the serum adiponectin levels. Serum samples 

of human adiponectin were tested using an ELISA kit. The 

assay was performed following the manufacturer's 

instructions, and the color intensity was read at 450 nm. 

Data analysis: Data was analyzed using IBM statistical 

software (SPSS, ver. 26). Duplicate data entry and cross-

validation were used during the data collection process 

to ensure the accuracy and quality of the data. All 

patients were assessed in their respective groups. Pre- 

and postintervention data were analyzed using paired t-

tests. A P < 0.05 was considered to indicate statistical 

significance. 

Ethical consideration: The study was ethically approved 

by the University (UMST), SUM 116 (IRB number: 

00008867), and the Research and Ethics Committee of 

the Khartoum State Ministry of Health. The study was 

implemented in accordance with the research principles 

of the Declaration of Helsinki. The study is registered in 

the Pan African Clinical Trial Registry under the 

registration number PACTR201403000785219. Written 

informed consent was obtained from each participant. 

RESULTS 

Patient enrollment and intervention: After screening, 79 

women were found to be initially eligible and diagnosed 

with type 2 DM. Three of them decided not to participate 

for personal reasons. Three other patients withdrew 

during the intervention; one was involved in a car 

accident, and two became pregnant. The analysis was 

therefore carried out on the remaining 73 patients, 39 of 

whom received placebo and 34 of whom received GA, as 

shown in Figure 1. 
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Figure 1: Trial flowchart 

Demographic characteristics and baseline parameters: 

Table 1 shows the participants' demographics and 

baseline characteristics. The mean age (±SEM) was 

49±1.1 years, BMI was 28.3±0.6 kg/m2, fasting blood 

glucose (FBG) was 170±5.29 mg/dl, HbA1c was 8.8±0.3%, 

adiponectin was 5.4±0.12 µg/ml, and the 

HbA1c/Adiponectin ratio was 1.8±0.06. 

Regarding the duration of T2DM, 46 (63%) of the 

patients had diabetes for less than 5 years, 22 

(30.2%) had diabetes for 5–10 years, and 5 (6.8%) had 

diabetes for more than 10 years. A total of 38.4% of 

patients were on metformin, and 61.6% were on oral 

hypoglycemic treatment combined with metformin. 

The differences in the two groups' baseline 

characteristics of adiponectin and other metabolic 

parameters were not statistically significant.
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Table 1: Baseline characteristics of participants in the GA and placebo groups (n=73). 

Group All patients G/A (n=34) 

Pre- intervention 

Placebo (n=39) 

Pre- intervention 

P 

value 

Parameter  Mean ±SEM Mean± SEM 95% C.I. Mean ±SEM 95% C.I. 

Lower Upper Lower Upper 

Age (years) 49.75±1.07 49.08±1.5 45.9 52.1 51.76±1.5 47.8 54.5 0.28 

BMI (kg/m2) 28.30±0.58 28.04±0.9 26.07 29.84 28.73±0.9 27.76 30.80 0.10 

FBG (mg/dl) 170±5.29 171.50±8.1 162 191 168.95±5.9 157.64 180.10 0.11 

HbA1c (%) 8.80±0.32 8.80±0.4 8 9.50 8.50±0.5 7.80 9.70 0.76 

Adiponectin (µg/ml) 5.36±0.12 5.41±0.2 4.96 5.82 5.18±0.2 4.70 5.50 0.25 

HbA1c / Adiponectin 

Ratio 

1.8±0.068 1.86±0.12 1.8 2.11 1.78±0.07 1.6 1.9 0.65 

Post-intervention 

Effect of Gum Acacia on BMI: As shown in Tables 2 and 

3, Gum Acacia significantly decreased BMI by 2.5% from 

the baseline level, with a mean change of 0.38 kg/m2 

(95% CI: -0.84 to 0). The change in BMI in the placebo 

group was not statistically significant (P = 0.16). 

Table 2: Effects of Gum Acacia (Acacia Senegal) intervention on BMI, FBG, HbA1c, adiponectin, and the HbA1c/Adiponectin 
ratio in the study groups. 

Group G/A (n=34) Placebo (n=39) 

Parameter Pre 

Mean ±SEM 

Post 

Mean±SEM 

P value Pre 

Mean ±SEM 

Post 

Mean±SEM 

P value 

BMI (kg/m2) 28.04±0.95 27.35±0.97 0.01 28.73±0.86 28.70±0.87 0.75 

FBG (mg/dl) 171.50±8.11 149.88±6.51 0.00 168.95±5.87 169.97±5.25 0.82 

HbA1c (%) 8.80±0.41 8.47±0.31 0.00 8.50±0.53 9±0.51 0.54 

Adiponectin (µg/ml) 5.41±0.21 5.81±0.19 0.00 5.18±0.22 5.78±0.16 0.75 

HbA1c/Adiponectin 

Ratio 

1.86±0.12 1.55±0.10 <.001 1.78±0.07 2.24±0.31 0.145 

Table 3: Mean Differences in BMI, FBG, HbA1c, adiponectin, and the HbA1c/Adiponectin Ratio 

Parameter Groups P value 

G/A (n=34) Placebo (n=39) 

(Mean-diff ± 

SEM) 

95% C.I. (Mean-diff ± 

SEM) 

95% C.I. 

Lower Upper Lower Upper 

BMI (kg/m2) -0.38±0.26 -0.84 0 0±0.01 -0.04 0 0.01 

FBG (mg/dl) -28.50±9.62 -61 -13 1±1.58 -2 5 0.00 

HbA1C (%) -0.90±0.21 -1.10 -0.20 -0.30±0.19 -0.60 0.20 0.00 

Adiponectin (µg/ml) 0.40±0.10 0.18 0.58 0.51±0.37 -0.57 0.90 0.63 

HbA1c/Adiponectin 

Ratio 

0.3±0.51 0.20 0.41 -0.45±0.30 -1.08 0.16 0.05 
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Effect of Gum Acacia on glycemic parameters: GA 

intervention caused a significant improvement in HbA1c 

of 3.8% (P< 0.05); the mean change was 0.9% (95% [CI -

1.10 to -0.20]) in the GA group, as shown in Table 3. The 

change in HbA1c in the placebo group was not 

statistically significant. 

FBG also significantly improved with GA intake, with 

a 12.6% reduction from baseline, as the mean change 

was 28.5 mg/dl (95% [CI -61 to -13]) (P < 0.05). 

Effect of Gum Acacia on the serum adiponectin 

concentration: The mean change in the serum 

adiponectin concentration after GA consumption was 0.4 

µg/ml (95% [CI 18 to 58]) (P < 0.05) in the GA group. Table 

2 and Table 3 

The adiponectin concentration increased by 7.4% 

from baseline in the GA group, whereas the increase in 

the placebo group was 11.6% [0.51 µg/ml] (95% CI -0.57 

to 0.9). However, the mean difference between the two 

groups was not statistically significant. 

Effect of Gum Acacia on the HbA1c/Adiponectin Ratio: 

As shown in Tables 2 and 3, the HbA1c/adiponectin ratio 

significantly decreased from baseline by 16.6% or 0.3 

(95% [CI 0.2 to 0.4]) in the GA group but did not 

significantly increase by 25.2% [0.45 µg/ml] (95% CI -1.08 

to 0.16) in the placebo group. An insignificant inverse 

correlation was found between HbA1c and adiponectin 

(r=-.045, p value=.800). 

GA side effects: The participants experienced mild side 

effects during the first few days following GA 

consumption. The most common complaints were 

bloating, nausea, and diarrhea, which disappeared by the 

second week of the intervention. 

DISCUSSION: 

This study evaluated the effects of GA consumption on 

serum adiponectin levels and the HbA1c/adiponectin 

ratio in diabetic women. Adiponectin is the most 

abundant peptide secreted by adipose tissue and is also 

secreted by cardiac myocytes and endothelial cells [25]. 

It contributes to abnormalities such as obesity, diabetes 

mellitus, and cardiovascular problems [26, 27]. This could 

be the first clinical trial to investigate the effect of GA on 

serum adiponectin levels and the HbA1c-to-adiponectin 

ratio in diabetic women. 

Safety of GA: The prebiotic Gum Acacia (GA), Gum 

Arabic, is a complex heteropolysaccharide derived from 

either Acacia senegal or A. seyal trees [28, 29]. Gum 

Acacia is a new potent prebiotic fiber fermented in the 

large colon and induces an increase in Bifidobacterium 

spp. in both animals [30] and humans [28]. During the 

first week of intervention, many participants experienced 

mild symptoms of bloating, nausea, and diarrhea that 

disappeared within a few days. The participants 

consistently used the gum. The safety and quality of GA 

are well established, as it meets the requirements of the 

FAO of the United Nations and the British Pharmacopoeia 

[24]. 

Effects of Gum Acacia on BMI and glycemic parameters: 

Fasting blood glucose improved significantly by 12.6% 

from baseline in the GA group, with a 3.8% reduction in 

HbA1c and a 2.5% reduction in BMI after GA 

consumption. Consistent with this, GA supplementation 

has been reported to decrease body weight and BMI in 

animals and humans [29, 31-35] based on the effect of 

fiber consumption on satiety [31] and reduced blood 

glucose [35, 36]. 

Reynolds and colleagues reviewed the effects of 

increased dietary fiber intake on glucose homeostasis 

and lipid profiles in prediabetic and diabetic patients. 

They found beneficial effects of fiber intake on glycemic 
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control and lipids, body weight, and inflammation. In 

addition, they reported a decrease in premature 

mortality [37]. 

In animal studies, GA reduced the expression and 

downregulated the expression of the sodium-glucose 

transporter 1 (SGLT1) carrier in diabetic mice, causing a 

delay in intestinal glucose transport. This slow absorption 

of macronutrients reduces postprandial glycemia and 

increases hunger-related hormones, which reduces 

hunger through multiple mechanisms [38-41]. 

Effects on the serum adiponectin level: Our results 

showed that serum adiponectin levels increased 

significantly by 7.4% from the reference level because of 

the intervention, which was not significantly different 

from that of the placebo group. Clinical studies have 

reported that adiponectin is a promising treatment for 

diabetes. However, further studies and clinical trials are 

needed to fully define the therapeutic potential of 

adiponectin in diabetes management. [42]. Nevertheless, 

the beneficial health effects of adiponectin support its 

therapeutic use both in vitro and in vivo [43, 44]. 

However, the extent to which supraphysiological 

adiponectin levels are more beneficial than normal levels 

remains to be determined [42, 45]. 

Several scientists and researchers have been 

looking for new nutritional modalities as alternative 

therapies for preventing diabetes, metabolic disorders, 

and associated diseases. 

In addition, GA supplementation in female rats has 

been associated with equal production, which benefits 

from the health-promoting effects of equal, such as 

hypoglycemic and hypolipidemic effects in type 2 

Diabetes Mellitus [46, 47]. In experimental studies in rats 

treated with GA, plasma adiponectin concentrations 

were significantly increased in adenine-induced diabetes 

and STZ-induced acute kidney injury rats [48]. 

The mechanism by which GA and fiber interventions 

increase adiponectin levels has not yet been elucidated. 

However, many theories have been proposed to explain 

this effect. One of these is the modulation of blood 

glucose and BMI. Consistently, GA supplementation has 

been shown to decrease body weight and BMI in animals 

and humans [29, 31-33] based on the effect of fiber 

consumption on satiety [34] and reduced blood glucose 

[35, 36]. 

In general, adiponectin is reversibly affected by 

weight loss, although the traditionally recommended 

weight loss target for improving health in type 2 diabetes 

is approximately 15% or more [49]. Several studies have 

repeatedly reported that significant weight loss (greater 

than 7%) increases adiponectin levels [50, 51], and this 

increase will be greater with dietary intervention in 

subjects with insulin resistance and obese overweight 

subjects [52]. In addition, GA consumption and dietary 

fiber alter body fat composition [53, 54, 36]. 

Therefore, this finding raises the question of which 

type of adipose tissue is involved in the changes in body 

composition and the effect of GA consumption on all 

forms of adiponectin, especially the high molecular 

weight form. Most studies are based on the 

measurement of total adiponectin rather than on the 

measurement of the ratio between the high molecular 

weight form and the ratio of low to high molecular weight 

adiponectin, which may be a better indicator of 

physiological activity than plasma concentration [55, 56]. 

Effects on the HbA1c-to-adiponectin ratio: Adiponectin 

was demonstrated to independently contribute to the 

variance in HbA1c in a population-based study including 

both type 2 diabetic patients and individuals with glucose 

intolerance [14]. 

In this study, the HbA1c/adiponectin ratio was 

significantly decreased by 16.6% from baseline in the GA 

group. An inverse nonsignificant correlation was found 
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between HbA1c and adiponectin (r=-.045, p value=.800). 

Consistent with this finding, one study reported that 

higher adiponectin levels were related to reduced HbA1c 

levels [13]. Another study also agreed with our finding 

that adiponectin independently contributes to the 

variance in HbA1c in a population, showing a significant 

inverse correlation between adiponectin and HbA1c levels 

[CITATION?]. This indicates that as adiponectin levels 

decrease, HbA1c levels increase, suggesting a role for 

adiponectin in glucose metabolism [14]. 

This finding is echoed in a study involving a cohort 

from the Whitehall II Cohort. Here, the researchers found 

that higher adiponectin levels were related to lower 

HbA1c values at follow-up, suggesting that adiponectin is 

an independent predictor of glycemic impairment. Low 

serum adiponectin predicted a greater 10-year risk of 

type 2 diabetes and HbA1c, regardless of obesity, lipids, or 

inflammatory markers [57]. Another study in diabetic 

postmenopausal women showed a negative correlation 

between adiponectin and HbA1c, indicating that 

improved glycemic control may enhance adiponectin 

levels [58]. 

A study involving individuals with known T2DM and 

those at risk showed that lower adiponectin levels were 

linked to worse glycemic control. Adiponectin levels are 

associated with better glycemic control, as those with 

good diabetes control exhibit significantly greater 

adiponectin levels than those with poor control [59]. 

However, a study on obese nondiabetic and diabetic 

individuals found no correlation between serum 

adiponectin concentrations and HbA1c levels, which does 

not agree with our findings [57]. 

Our findings indicate that adiponectin plays a role in 

glucose regulation, as lower levels are linked to higher 

HbA1c levels, which indicates poor glycemic control. 

However, the specific relationship with HbA1c could be 

influenced by other factors, such as BMI, age, and sex. 

Notably, the role of adiponectin as an independent 

predictor of the development of diabetes has been 

reported in previous studies. [14,57-59]. 

Limitations of the Study: Despite the promising results of 

this study, some limitations should be addressed to 

provide a better understanding and guide future studies. 

• Sample Size and Generalizability: The relatively

small sample size (73 participants) limits the

statistical power and generalizability of the

findings. Larger, more diverse cohorts are

needed to validate the results and extend

applicability across different populations and

settings.

• Lack of Longitudinal Follow-Up: The study

evaluated the effects of Gum Acacia over 12

weeks. While this duration demonstrated

significant changes in glycemic parameters and

adiponectin levels, the lack of long-term follow-

up prevents assessment of the sustainability and

durability of these effects over extended

periods.

• Single-Center Design: The study was done at a

single center in Sudan, which may limit the

ability to generalize findings to other geographic

regions with varying dietary patterns, genetic

predispositions, and healthcare practices.

• Lack of Standardized Dietary and Physical

Activity Controls: Participants were not

required to follow a specific dietary plan or

physical activity regimen during the

intervention. Variations in these factors may

have influenced the study outcomes and

introduced potential confounding variables.

• Potential Reporting Bias: The study relied on

self-reported adherence to the intervention,

which may have introduced reporting bias.

While efforts were made to monitor
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compliance, direct measures of adherence, such 

as biomarker assessments, were not included. 

• Mild Side Effects: Some participants complained

of minimal gastrointestinal side effects (e.g.,

bloating, nausea, and diarrhea) during the initial

phase of Gum Acacia consumption. Although

these effects subsided after the first week, they

could influence adherence and acceptability in

broader populations.

• Exploration of Mechanisms: While the study

demonstrated significant changes in

adiponectin and glycemic parameters, the

specific physiological mechanisms through

which Gum Acacia exerts its effects remain

uncertain. Additional mechanistic studies are

necessary to validate the observed effects and

explain their clinical implications.

• Focus on Female Participants: This study

exclusively included female participants,

limiting the ability to generalize findings to male

populations. Future studies should explore the

effects of Gum Acacia in mixed-gender cohorts

to determine if similar benefits are observed.

• Single Dosage Evaluation: The study evaluated

a fixed daily dose of 30 g of Gum Acacia. Dose-

response studies are necessary to identify the

optimal dosage for achieving maximum

therapeutic benefits while minimizing potential

side effects.

Recommendations for Future Research: To address 

these limitations, future studies should incorporate 

larger, multi-center cohorts, longer follow-up periods, 

measurement of additional biomarkers such as insulin 

and inflammatory markers, and exploration of the 

mechanistic pathways underlying the observed effects. 

Additionally, evaluating the impact of Gum Acacia on 

male participants and analyzing specific adiponectin 

isoforms would provide a more comprehensive 

understanding of its therapeutic potential. 

CONCLUSION 

Gum Acacia effectively prevents weight gain, improves 

glycemic control, and increases serum adiponectin levels 

in women with type 2 DM at a dose of 30 g daily for three 

months. Nevertheless, further experimental studies 

involving animals and humans are needed to elucidate 

the physiological mechanism of GA affecting adiponectin 

levels. Longitudinal studies are crucial for refining dosage 

recommendations and assessing the long-term effects of 

GA. 

List of abbreviations: T2DM Type 2 Diabetes Mellitus; 

HbA1c Glycosylated hemoglobin; BMI Body mass index; 

FBG Fasting Blood Glucose 
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