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Abstract
This narrative review aims to investigate how gut microbiota contributes to type 2 diabetes and how cinnamon may help regulate it. 
It draws attention to their combined effects on metabolic health and glycemic management. Cinnamon possesses properties that 
enhance insulin sensitivity and lower blood glucose levels for patients suffering from type 2 diabetes, and also plays a vital role in 
managing gut bacteria composition. The encouraging data limits researchers’ ability to make reliable judgments due to study design 
inconsistencies and missing standardized procedures. Although cinnamon shows promise in modulating gut microbiota and glycemic 
control, its therapeutic potential remains inconclusive. More comprehensive, well-designed clinical trials are essential to establish 
both the safety and efficacy of cinnamon supplementation in the context of Type 2 diabetes. Research into cinnamon’s impact on gut 
bacteria may improve its application as an additional treatment option. Future diabetic treatment plans may include cinnamon as a 
personalized therapeutic option. Through its anti-inflammatory and anti-oxidative characteristics, cinnamon maintains gut microbiota 
stability and aids in type 2 diabetes management. Cinnamon influences the production of short-chain fatty acids and regulates 
the brain axis, which leads to homeostasis management. A more comprehensive approach is required to understand cinnamon’s 
mechanism for the control of type 2 diabetes.
Keywords: Diabetes Mellitus type 2, gastrointestinal microbiome, Cinnamomum zeylanicum, HBA1C levels, fasting glucose levels, 
metabolic health.

INTRODUCTION
T2DM represents a complex metabolic disorder 
that develops due to reduced insulin sensitivity and 
impaired insulin secretion, leading to persistent high 
blood sugar levels [1]. The rapid increase in global 
type 2 diabetes rates demands exploration of new drug 
therapies to reduce its impact [2]. The pathogenesis 
of type 2 diabetes is associated with gut dysbiosis, as 
new findings in microbiome research have shown a 
pivotal role of gastrointestinal microbiota in glucose 
metabolism, insulin sensitivity, and inflammation [3]. 
The human gut is home to various gut microbiome flora. 
Numerous bodily systems are directly impacted by and 
interact with the diverse gut microbiome. The lifestyle 
and the environment play a major role in affecting this 
fragile microbial balance, which is so important for both 
disease and health. More therapeutic effects in the 
treatment and prevention of disease can be realized 
when further research is undertaken to better grasp the 
potential of the gut microbiome and the consequences 
of utilizing nutraceuticals to benefit its function [4]. 
Diabetes onset and progression are frequently 
linked to the gut microbiome. In recent years, several 
treatment strategies have attempted to boost health by 
altering the gut microbiome [5]. One of the most used 
spices produced from the bark of the Cinnamomum 
plant, cinnamon has received considerable attention 

owing to its potential antidiabetic activity. Packed in 
bioactive substances like flavonoids, polyphenols, and 
cinnamaldehyde, cinnamon has demonstrated potential 
to improve insulin sensitivity, lower oxidative stress, 
and alter the composition of the gut microbiota [6]. 
Cinnamon is also believed to be beneficial to human 
health, with capabilities to alleviate an extensive range 
of disorders, from cancer and diabetes to neurological 
issues. Cinnamon supplements are commonly used by 
diabetic patients to help return their blood glucose levels 
to normal [7]. According to recent research, cinnamon 
may have anti-diabetic benefits by altering the makeup 
of gut bacteria and boosting the number of good bacteria 
like Bifidobacterium and Akkermansia muciniphila [8]. 
Additionally, recent meta-analyses have demonstrated 
that supplementing with cinnamon significantly lowers 
hemoglobin A1c and fasting blood glucose levels in 
individuals with type 2 diabetes, confirming its use 
as a supplemental therapeutic agent [9]. Because 
cinnamon inhibits protein tyrosine phosphatase 1B and 
increases insulin receptor kinase activity, it improves 
insulin signaling and has a hypoglycemic impact [10]. 
Additionally, some research indicates that taking 
supplements of cinnamon lowers inflammatory markers 
and oxidative stress, two important variables in insulin 
resistance [11].

METHODOLOGY
The data to conduct this narrative literature review were 
extracted from the PubMed database, Google Scholar 
database, and Cochrane Library. The search for articles 
was done using all the concerned keywords. About 46 
studies, including randomized controlled trials, meta-
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analyses, and systematic reviews, were selected. After 
full text screening to match the requirements of the 
study, 15 papers were selected, from which one study 
was neglected due to Shenlian formula usage. So a 
total of 14 studies were analyzed. Some studies were 
excluded due to the unavailability of full text, and some 
were rejected due to not meeting the requirement of the 
keywords included. The selection criteria did not specify 
any population, and no limitation on the year of study. 
The authors declare that Chat GPT was used as an AI 
tool for language refinement.

DISCUSSION
An Overview of Gut Microbiota and Type 2 Diabetes
The gut flora plays an important role in the pathogenesis 
of  type 2 diabetes. But research studies show that it  isn’t 
the only factor in this condition. More than 1000 different 
types of bacteria reside in the human gut, where these 
gut bacteria are crucial for our well-being; However, 
when the balance is disrupted, gut health can contribute 
to various health complications, which is known as 
dysbiosis, and influence the risks and management of 
type 2 diabetes. A study published in 2024 suggests that 
restoring microbial balance can aid in the management 
of diabetes. Another research suggests that prebiotics 
and probiotics can maintain the hemostasis of the gut 
microbiome, which can potentially lead to the prevention 
and improvement of health outcomes in diabetes 
patients [12, 13]. Alterations in gut microbiome can act 
as a biomarker for early detection of T2D [14]. Emerging 
evidence suggests that gut bacteria are also essential 
for controlling bile acid metabolism, which affects 
glucose homeostasis via the Takeda G-protein receptor 
5 (TGR5) and farnesoid X receptor (FXR) pathways 
[15]. The possibility of microbiome-targeted treatments 
is further supported by recent clinical trials that show 
that fecal microbiota transplantation (FMT) from healthy 
donors to diabetes patients can cause positive metabolic 
alterations [16].

Gut Microbiota’s Role in Glucose Homeostasis
Gut bacteria regulate glucose metabolism by stimulating 
the production of short-chain fatty acids such as acetate, 
propionate, and butyrate, which leads to an increase 
in insulin efficiency [17]. Studies show that individuals 
suffering from type 2 diabetes possess lower microbial 
diversity and an altered Firmicutes to Bacteroidetes 
ratio, which may lead to metabolic dysregulation [18]. 
In addition, it maintains the balance of immunological 
function, reduces inflammatory responses, and helps 
maintain the stability of the gut barrier [19]. Persistent 
low-grade inflammation is caused by enhanced gram-
negative bacterial production of lipopolysaccharide 
(LPS) due to disruption of gut bacteria (dysbiosis), 
resulting in insulin resistance and hyperglycemia [20]. 
It works by stimulating the secretion of hormones such 
as glucagon peptide and peptide tyrosine, which are 
essential for metabolizing glucose [21].

Gut Microbiota: Mechanism of Action
Gut microbiota aids in type 2 diabetes and can be 
a root cause of this disease. Dysbiosis (imbalance 
in gut flora) can cause inflammation of the intestine, 
which contributes to insulin resistance. It can disturb 
the gut hormones, which leads to glucose metabolism. 
Modulation of immune response, which accounts for 
the action against dietary antigens and pathogens, and 
lowers chronic inflammation. It can ferment the dietary 
fibers, which can improve insulin sensitivity and reduce 
inflammation. Insulin sensitivity and progression of T2D 
correlate with bile acid metabolism, which is influenced 
by gut microbiota. Healthy gut microbiota help maintain 
intestinal barrier integrity and prevent the translocation 
of harmful bacteria and toxins into the bloodstream, 
which is associated with systemic inflammation [22]. 
Incretin hormones, GLP-1 and PYY secretion, are 
modulated by gut microbiota, which helps to enhance 
insulin secretion. Alteration of gut microbiota increases 
the BCAAs (branched chain amino acids) like valine, 
leucine, and isoleucine [23].

Dysbiosis and T2DM
Type 2 diabetes mellitus (T2DM) is the primary 
outcome assessed in this research. The gut bacteria 
that are often related to a high risk of type 2 diabetes 
mellitus are Genus Flavonifractor, genus Haemophilus, 
family Clostridiaceae, genus Actinomyces, and genus 
Candidatus Soleaferrea. Alteration in gut bacteria 
has been correlated with high inflammation, insulin 
resistance, and glucose intolerance in patients with 
type 2 diabetes mellitus [24]. According to the research, 
people with type 2 diabetes mellitus have a quite different 
gut flora composition in contrast to people without 
type 2 diabetes [25]. Fig. (1) shows the comparison 
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Fig. (1): The contrast between the healthy gut and dysbiosis-related 
gut of humans, which differs in the production of short-chain fatty acids 
and insulin sensitivity.
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of healthy vs. dysbiotic gut relation with insulin 
sensitivity. This is due to the increase in opportunistic 
infections (rise in bad bacteria) and fall of helpful 
gut bacteria like Faecalibacterium, Bifidobacterium 
[3, 26]. Lipopolysaccharides (LPS) are raised in blood 
concentration due to elevated gram-negative bacteria, 
which are the main cause of low-grade inflammation 
and lead to insulin resistance. This has been evaluated 
to enhance glycemic control and insulin sensitivity by 
restoring microbial balance through diet, prebiotics, and 
probiotics [27, 28].

Nutritional Therapy to Control Gut Microbiota in 
Diabetes
There are a number of nutritional interventions suggested 
to improve metabolic results and ensure microbial 
equilibrium, considering the association between gut 
microbiota and T2DM. Recent research has proven that 
the use of probiotics, prebiotics, and dietary fibers can 
significantly favor the progress of favorable bacteria, 
increasing insulin sensitivity and reducing inflammation 
[29]. Dietary fibers do so by altering the metabolism of 
glucose and reducing intestinal permeability through 
the formation of short-chain fatty acids (SSCFA) [30]. 
Bioactive compounds like Polyphenols and flavonoids, 
natural constituents of fruits, vegetables, and spices like 
cinnamon, also have proven to have a role in boosting 
the expansion of beneficial bacteria while preventing 
harmful ones [31].

Cinnamon as a Natural Remedy for Diabetes
A popular functional food, cinnamon is rich in powerful 
bioactive compounds like cinnamaldehyde, flavonoids, 
polyphenols, cyanide, eugenol, cinnamic acid, 
and catechins. These substances support its anti-
inflammatory, antioxidant, and antidiabetic effects 
[32]. Cinnamon also reduces post-meal blood glucose 
rises by suppressing the enzymes α-glucosidase and 
α-amylase. It has also been established that cinnamon 
decreases oxidative stress, a primary cause of insulin 
resistance and β-cell dysfunction [33]. Cinnamon 
possesses a prebiotic effect; it may assist in the growth of 
friendly gut bacteria and improve gastrointestinal health. 
It may modulate gut bacteria and affect metabolic health 
[34]. Cinnamon enhances gut health by facilitating the 
proliferation of good bacteria and minimizing the harmful 
ones. It also boosts insulin sensitivity and, by activating 

insulin signaling, helps cells to absorb glucose [35]. 
Phosphoenolpyruvate carboxykinase inhibition blocks 
hepatic gluconeogenesis, reducing glucose production in 
the liver. Flavonoids enhance endothelial function, which 
decreases vascular hazards. Cinnamic acid inhibits 
the proinflammatory cytokines and also inhibits lipid 
peroxidation. Eugenol helps in protection against AGE 
(advanced glycation end product), which further helps 
in fighting diabetes complications. Cinnamon works by 
enhancing insulin sensitivity and lowering fasting glucose 
levels. It mimics insulin, having methylhydroxychalcone 
polymer and procyanidin oligomer compounds. These 
compounds may activate insulin receptor (IR) kinase 
activity and enhance glucose uptake by cells, leading to 
improved glucose utilization in tissues. It also appears to 
enhance glycogen synthesis, which further contributes 
to the decrement of glucose level [9]. A component 
of cinnamon, Cinnamtannin B1, can stimulate the 
phosphorylation of the insulin receptor, which enhances 
insulin sensitivity [36]. A significant decrease in insulin 
levels was observed in a meta-analysis published in 
2024 [37]. By inhibiting protein tyrosine phosphatase 1B, 
the body’s response to insulin can be improved, as this 
protein negatively regulates cinnamon [38].

Table 1 depicts all the active compounds in cinnamon 
and their effect on glucose levels and gut flora.

Cinnamon: A Strong Ally in the Fight against Type 2 
Diabetes
Cinnamon can be an adjunct therapy for glycemic 
control. It has been proven by the molecular structure 
of cinnamon that it has a positive effect on the plasma 
glucose concentration. A randomized controlled trial 
published in 2006 involved 79 type 2 diabetes patients. 
This double-blinded trial revealed that patients using 
cinnamon extract had lower plasma glucose levels than 
those using the placebo. This research suggests that 
patients with higher plasma glucose can benefit from 
cinnamon consumption. After a 4-month intervention, 
the cinnamon group indicated a substantial drop in 
fasting plasma glucose levels from a reference point of 
9.26 ± 2.26 mmol/L to 8.15 ± 1.65 mmol/L with a mean 
absolute difference of 1.11 ± 1.59 mmol/L. In contrast, 
the placebo group had a baseline level of fasting 
plasma glucose of 8.66 ± 1.47 mmol/L, which reduced 
to 8.31 ± 1.62 mmol/L post-intervention, with a mean 

Table 1: Active compounds reflecting their effects on body glucose levels and gut microbiota1.

Active Compounds Mechanism of Action Impact on Diabetes Effect on Gut Flora
Cinnamaldehyde upgrades the insulin sensitivity by 

activating the insulin
reduces the blood glucose levels by 

increasing the uptake of insulin
raise the levels of Lactobacillus and 
Bifidobacterium, which are beneficial 

for gut health
Cinnamic Acid reduces oxidative stress by working as 

an antioxidant
improves glucose metabolism reduces pathogenic bacteria like 

Proteobacteria
Polyphenols mimics the insulin action reduces fasting glucose levels increase short-chain fatty acids, which 

improve gut health
Methylhydroxychalcone 
Polymer

enhances glucose transport by 
mimetic action

improves insulin sensitivity elevates the levels of Firmicutes, 
which are beneficial

Eugenol protect pancreatic b-cells reduces hyperglycemia reduces bacteria like Escherichia coli, 
an inflammatory bacteria

1Table 1 illustrates a table comprising all the active compounds in cinnamon, which are of great importance concerning diabetes type 2 management 
and show a positive impact on gut health by promoting the beneficial bacterial growth in the gut and reducing the bad bacteria.
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absolute difference of only 0.35 ± 1.29 mmol/L. Thus, 
the current research indicated that the patients with 
poorer glycemic control noted a greater reduction in 
fasting glucose level [39]. Another randomized placebo-
controlled trial demonstrated a statistically significant 
diminution in fasting plasma glucose. This research, 
released in December 2003, consisted of 60 subjects 
who consumed cinnamon in various amounts (1, 3, 
or 6 grams per day) or a placebo for 40 days, with a 
subsequent 20-day washout period. Subjects exhibited a 
significant reduction in fasting serum glucose by 18-29% 
which indicated that cinnamon consumption resulted in 
a noteworthy reduction in fasting glucose level, even 
the low cinnamon amount seemed to be helpful in 
type 2 diabetes patients [40]. The 2019 meta-analysis 
that included the Randomized controlled trials (RCTs) 
between 2000 and 2018 revealed the same findings as 
above, Cinnamon supplementation significantly lowered 
fasting blood glucose by a mean of -19.26 mg/dL versus 
placebo (95% CI: -28.08, -10.45; I²: 96.5%; p=0.0001) 
[36]. Yet another systematic review and meta-analysis 
indicates a promising intervention of cinnamon for 
type 2 diabetes patients through the reduction of the 
fasting glucose level. This study specifically mentioned 
cinnamon zeylanicum (true cinnamon), which can assist 
in maintaining and managing the metabolic parameters 
of insulin [41]. However, in contrast to these studies, 
another meta-analysis of 15 RCTs published in 2023 
showed negative results. There was no remarkable 
decline reported in fasting sugar levels; however, this 
study showed a great impact on lipid profile in type 2 
diabetes patients [42]. Another meta-analysis published 
in 2024 examined eleven studies to test the potential 
of cinnamon in managing type 2 diabetes. The results 
show a major dip of about 18.67 mg/dl in fasting glucose 
level. However, heterogeneity in dosage and duration 
was accounted for, which can influence the outcomes. 
Despite heterogeneity, the cinnamon dosage range 
is 360 to 3000mg; the most commonly preferred is 
1000mg [43]. A double-blinded Randomized controlled 
trial in the Chinese population displays the same results 
as other research shows, a decrease in fasting glucose 
level. In low dosage, an average reduction of 1.01 
mmol/L and a high dosage decline of 1.62mmol/L is 
shown [38]. Another meta-analysis shows the positive 
results of the consumption of cinnamon. The statistically 
highlighted decline in fasting plasma glucose levels by 
approximately -24.59 mg/dL (95% CI, -40.52 to -8.67 
mg/dL) across the studies was analyzed [9]. A meta-
analysis of eight randomized controlled placebo trials 
shed light on fasting glucose levels and determined the 
effectiveness of cinnamon. The comparison of cinnamon 

extract consumption with metformin and results 
showed a decline of -5.8% with cinnamon consumption 
compared to -4.5% for metformin. And overall decrease 
in FBG attributed to cinnamon intake was about -8.7 mg/
dL (approximately -0.48 mmol/L), which was statistically 
significant (P < .008) [35]. A systematic review published 
in 2012 shows no notable enhancement in fasting 
glucose levels [43]. While cinnamon supplementation 
has shown a reduction in fasting blood glucose levels in 
some trials, the magnitude of this effect—approximately 
18-29 mg/dL—may be modest in clinical terms. 
Additionally, heterogeneity in study design, participant 
characteristics, and intervention protocols limits the 
generalizability of these findings. As such, cinnamon 
may offer supportive benefits when used alongside 
conventional treatment, but should not be viewed as a 
replacement for established diabetic therapies. Table 2 
outlines the cinnamon impact on metabolic pathways in 
type 2 diabetes, along with the mechanism and outcome.

Interaction of Cinnamon and HbA1c Levels
Evidence regarding cinnamon’s impact on HbA1c, a 
key marker of long-term glycemic control, remains 
inconsistent. While a few randomized controlled trials 
and meta-analyses report a slight reduction in HbA1c, 
many others demonstrate no statistically or clinically 
significant changes. For instance, one meta-analysis 
(2023) showed a negligible mean difference of -0.02% 
with a p-value of 0.801, indicating a lack of efficacy in 
lowering HbA1c. These findings suggest that, despite 
biochemical plausibility, cinnamon’s real-world effect 
on long-term glucose regulation remains uncertain and 
warrants further investigation. Most of the studies display 
no notable impact on HbA1c levels. The RCT published 
in 2006 indicated no notable decrease in HbA1c levels 
in patients with diabetes taking cinnamon extract [39].

The meta-analysis published in 2019, which included the 
RCTs from 2000 to 2018, finds a slight reduction in HbA1c 
levels by -0.24%. As pooled weighted mean difference 
(WMD) for HbA1c showed a non-significant reduction 
in the cinnamon group compared to the placebo group, 
with a WMD of -0.24% (95% CI: -0.48, -0.01). This gives 
an idea that cinnamon supplementation did not have a 
clinically notable influence on HbA1c levels [36]. One 
meta-analysis and systematic review dealing specifically 
with cinnamon zeylanicum shows a reduction in HbA1c 
levels, which marks the long-term glycemic control, but 
it included animal models [41]. This study is different 
from the others due to the animal model included in 
it, which can be present differently in human clinical 
trials. Moreover, a meta-analysis published in 2023 

Table 2: Impact of cinnamon on key metabolic pathways in T2DM.

Metabolic Pathway Effect of Cinnamon Key Mechanism Outcome
Insulin Signaling Increase sensitivity Enhances GLUT4 translocation Improved glucose uptake
Lipid Metabolism Decrease lipogenesis AMPK activation Lower cholesterol and triglycerides
Inflammation Decrease proinflammatory cytokines Inhibits NF-kb pathway Reduce systemic inflammation
Oxidative Stress Increase antioxidant enzymes Enhances Nrf2 pathway Protects pancreatic beta cells
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also showed the same results, indicating that cinnamon 
does not significantly influence HbA1c levels. In a study 
analyzing 11 trials with 12 effect sizes, the results showed 
that cinnamon intervention produced a mean difference 
of -0.02 in HbA1c levels, with a 95% confidence interval 
of -0.14 to 0.11 and a p-value of 0.801. This suggests no 
statistically significant impact on HbA1c from cinnamon 
supplementation. Additionally, in nonlinear dose-
response analyses, no discernible effect of cinnamon 
on HbA1c levels was found (p-nonlinearity = 0.159) [42]. 
RCT published in 2009 shows a significant decrease 
in HbA1c levels. This study involves 89 patients who 
completed the study. Among the patients who completed 
the treatment, 91% (42 out of 46) reported taking more 
than 75% of their cinnamon capsules, demonstrating 
high adherence to the prescribed regimen. This study 
dives into insulin sensitivity analysis, which helps in 
better utilization of glucose and reduces HbA1c levels. 
Particularly, this contrast with other studies may be due 
to poorly controlled diabetes, sample size, and absence 
of a placebo [44]. Another meta-analysis examining 
11 research articles from which six papers show a 
significant decrease in HbA1c levels [37]. A double-
blinded Randomized controlled trial in the Chinese 
population reflects a substantial drop in HbA1c levels. 
The low dosage group manifested a 0.67% reduction, 
and the high dosage group revealed a 0.92% decline in 
HbA1c levels, particularly when baseline levels are high. 
The heterogeneity in this research is lower because 
baseline levels for all patients were high, and all were 
on the same antidiabetic medication. One month was 
chosen to evaluate the glycemic results. This paper 
particularly shows the HbA1c results, which contrast with 
previous studies [39]. Another meta-analysis published 
in 2013 shows no significant impact on HbA1c levels 
despite showing alteration in other glycemic parameters 
[9]. A systematic review published in 2012 shows no 
improvement in Glycosylated Hemoglobin A1c (HbA1c) 
[43]. Healthy gut microbiota helps maintain intestinal 
barrier integrity and prevent the translocation of harmful 
bacteria and toxins into the bloodstream, which is 
associated with systemic inflammation. However, most 
of the studies suggest adverse outcomes, showing no 
significant decrease in HbA1c levels by cinnamon usage.

Cinnamon’s Impact on Gut Brain Health and Gene 
Regulation in Protection against T2DM
Type 2 diabetes mellitus (T2DM) is largely determined by 
the gut-brain axis. The gut bacteria affect brain signaling 
through vagus nerve stimulation, neurotransmitter 
synthesis, and inflammatory processes [45]. Being rich 
in polyphenols and aldehydes, cinnamon has been 
demonstrated to modify the makeup of gut microbes, 
increasing the synthesis of serotonin and gamma-
aminobutyric acid (GABA), two chemicals involved in 
controlling hunger, insulin sensitivity, and stress reactions 
[46]. An increasing amount of data indicates that some 
dietary elements may cause epigenetic modifications 

that affect the gene expression entangled in metabolism. 
Changes in histone acetylation, DNA methylation, and 
microRNA regulation—all linked to inflammation and 
insulin resistance—have been linked to cinnamon’s 
bioactive components [47]. Cinnamaldehyde, for 
instance, has been shown to increase the pancreatic 
release of insulin by inhibiting miR-29, a microRNA 
linked to β-cell failure [48].

Comparing Species of Cinnamon
Cinnamon Ceylon and cassia, with their antidiabetic 
properties, are more commonly studied species of 
cinnamon. Indonesian cinnamon and Saigon cinnamon 
are also species with similar uses. Ceylon cinnamon 
is preferred over cassia cinnamon because of the 
risk factors associated with cassia cinnamon. Cassia 
cinnamon has a high quantity of coumarin, which is toxic 
to our health and can be dangerous in high doses of 
cassia cinnamon. It has up to 63 times more coumarin 
than Ceylon cinnamon and can end up damaging the 
liver [49]. However, Ceylon cinnamon has a milder effect 
on fasting glucose levels than cassia cinnamon, but for 
long-term usage, the Ceylon species is more favorable 
due to low toxicity [50]. More importantly, the antioxidant 
activity should be taken into account. Cinnamon Ceylon 
has a higher activity of antioxidants than cassia cinnamon. 
For the management of diabetes, cassia cinnamon is 
more potent, but it has higher risk factors. While Ceylon 
cinnamon is safer to use, it is not recommended for daily 
users. Cassia species is taken in less than 1g/day, while 
Ceylon is recommended to be taken in higher quantities, 
such as 1 to 3g/day. In general, Ceylon cinnamon is more 
reliable due to high polyphenol and low coumarin levels. 
Indonesian cinnamon Saigon contains high coumarin 
content. Indonesian cinnamon has an active compound 
similar to cassia cinnamon with a milder, slightly sweeter 
taste, and Saigon has a high amount of cinnamaldehyde 
with a strong taste. Cassia and Saigon cinnamon are 
best for rapid glucose reduction and short-term usage. 
While overdosing should be avoided because of the 
toxicity of coumarin.

Recommendation of Dosage of Cinnamon
The dose of Cinnamon varies along the lines of various 
research studies, but most of them recommend a 
dosage between 500mg and 6g per day. One of the 
studies published in 2003 reflected the usage of 1g, 3g, 
and 6g of cinnamon for 40 days, resulting in a reduction 
of fasting glucose levels. However, 1g and 3 g showed 
optimal reduction [40]. Another study published in 2006 
foreshadowed 500mg of cinnamon extract twice a day 
and showed a significant and favorable decrement in 
fasting glucose levels [51]. Results from 2010 research 
demonstrate that 2g of cinnamon for 12 days reduces the 
HbA1c levels, as well as the fasting glucose levels, which 
were amplified [52]. In 2013, another publication showed 
120mg to 6g/day, the favorable dosage to diminish the 
fasting glucose levels [9]. So based on the evidence 
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collected, the mild effects of 500mg to 1g/day. Moderate 
effects are exhibited by 2g/day. And higher dosage like 
3-6g/day shows great effects, but no more than 3g/day 
shows any additional effects. The flow chart given in 
Fig. (2) shows cinnamon consumption enhances the i. 
HBA1C level II. Improves insulin sensitivity iii. Glucose 
metabolism IV. Fasting glucose level decreases. These 
factors contribute to lowering the blood sugar level and 
help in the management of type 2 diabetes.

LIMITATIONS AND FUTURE FINDINGS
Although cinnamon demonstrates encouraging 
biological activity in improving insulin sensitivity and 
modulating gut flora, the current body of research 
lacks conclusive evidence to support its clinical 
application. Existing studies show inconsistency in 
outcomes, are often underpowered, and vary widely 
in methodology. Future research must focus on high-
quality, randomized controlled trials with adequate 
sample sizes, standardized dosages, and long-term 
follow-up. These studies are necessary to confirm the 
safety, reproducibility, and therapeutic relevance of 
cinnamon in managing Type 2 Diabetes. The particular 
mechanism through which cinnamon acts, the dosage, 
and the long-term effects of cinnamon are still not clear. 
More comprehensive Randomized controlled trials with 
a huge population size are required to analyze the 
effectiveness and safety of cinnamon extract for diabetic 
patients. By filling up these gaps, future studies can offer 
validated and evidence-based studies that will be more 
authentic to provide advice for diabetic patients. The 
major focus of the future research will be to rectify the 
particular aspects of gut bacteria that are modulated by 
cinnamon supplementation.

CONCLUSION
This review highlights cinnamon’s potential as a 
supportive agent in the regulation of type 2 Diabetes 
Mellitus (T2DM), particularly through its influence on 
gut microbiota, inflammation, and glucose metabolism. 
However, the existing evidence is preliminary and varies 
across studies. Most clinical trials to date suffer from 
limitations in sample size, duration, and heterogeneity in 
cinnamon dosage and formulation. Therefore, while the 
findings are promising, cinnamon should be considered 
an adjunct rather than a substitute for standard 
antidiabetic therapies. Rigorous, large-scale randomized 
controlled trials are urgently needed to validate its long-
term safety and effectiveness.

Overall, cinnamon may serve as a complementary 
dietary intervention, particularly for individuals seeking 
natural supplements alongside standard care. However, 
its glucose-lowering and HbA1c-modifying effects are 
modest and inconsistent, reinforcing the importance of 
medical oversight and the use of cinnamon only as a 
supportive adjunct, not a primary treatment.
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