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1 | INTRODUCTION
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Abstract

Conflicting evidence exists on the effect of sesame consumption on glucose metabo-
lism in patients with type 2 diabetes (T2D). Therefore, this meta-analysis focuses on
the relationship between sesame (Sesamum indicum L.) intervention and glycemic
control in patients with T2D. Published literature was retrieved and screened from
PubMed, Scopus, ISI Web of Science, and the Cochrane Library up to December
2022. Outcome measures included fasting blood sugar (FBS) concentrations, fasting
insulin levels, and hemoglobin Alc (HbAlc) percentage. Pooled effect sizes were
reported as weighted mean differences (WMDs) and 95% confidence intervals (Cls).
Eight clinical trials (395 participants) were eligible for meta-analyses. Overall, sesame
consumption significantly reduced serum FBS (WMD: —28.61 mg/dL, 95% CI:
—36.07 to —21.16, p<0.001; I? = 98.3%) and HbAlc percentage (WMD: —0.99%,
95% Cl: —1.22 to —0.76, p < 0.001; I? = 65.1%) in patients with T2D. However, ses-
ame consumption did not significantly influence fasting insulin levels (Hedges's: 2.29,
95% Cl: —0.06 to 4.63, p = 0.06; I? = 98.1%). In summary, the current meta-analysis
showed a promising effect of sesame consumption on glycemic control through
reducing FBS and HbA1c, yet additional prospective studies are recommended, using
higher doses and longer intervention period, to confirm the impact of sesame con-

sumption on insulin levels in T2D patients.

KEYWORDS
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Garcia et al., 2020; Hadi et al., 2018; Molavi et al., 2020; Sivakumar &
Jeganath, 2021). It has been well known that T2D is the world's lead-

Diabetes mellitus (DM), one of the non-communicable diseases
(NCDs) with high prevalence (more than 300 million people among
the adult population), is a public health challenge that affects the qual-
ity of life with a high direct and indirect costs (Guariguata et al., 2014;
Triposkiadis et al., 2021). It is projected this prevalence will increase
by 55% by 2035 (Guariguata et al., 2014). Type 2 diabetes (T2D), diag-
nosed by the relative lack of insulin, insulin resistance, and high blood

glucose; is known as the most common form of diabetes (Galicia-

ing cause of motility and morbidity (Ali et al., 2022; Danaeifar, 2022).
In addition, this metabolic disease can lead to the failure of different
organs, especially the heart, nerves, eyes, kidneys, and blood vessels
(Ali et al., 2022; Demir et al., 2021; Mohsen et al., 2022). Obesity, a
sedentary lifestyle, energy-dense diets, and aging are the most impor-
tant risk factors for the occurrence or development of NCDs, espe-
cially T2D (Azadnajafabad et al., 2021; Pillon et al., 2021; Sharin
et al.,, 2021; Storz, 2020). Due to the increasing prevalence of the
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mentioned disorder and the burden of this metabolic disease on
health systems around the world, trying to find effective ways to con-
trol blood sugar has always been important.

Currently, there is a growing interest regarding the potential ben-
eficial effects of alternative therapies to improve the metabolic
parameters in T2D (Hadi et al., 2020; Heshmati et al., 2020; Nauck
et al., 2021). In this context, herbal medicine has been introduced as
an auxiliary method along with lifestyle interventions and drug ther-
apy (Heshmati et al., 2021; Kumar et al., 2021; Moholkar Aparark
et al.,, 2021; Sundaram et al., 2020; Tajaddini et al., 2021). In recent
years, many studies have reported the beneficial effects of herbal
compounds such as green tea (Xu et al, 2020), nettle (Ziaei
et al, 2020), barberry (Safari et al., 2020), and saffron (Sohaei
et al, 2020) on the control of glycemic markers. Considering the
medicinal properties of a sesame seed, researchers have been inter-
ested in investigating its beneficial effects in the prevention or treat-
ment of various diseases since ancient times (Andargie et al., 2021).

Sesame (Sesamum indicum L.), belonging to the Pedaliaceae family,
is widely used in Middle Eastern cuisine as cooking oil and seasoning
ingredients (Nagar & Agrawal, 2022). Sesame seeds are rich sources
of vitamin E, polyunsaturated fatty acids (PUFAs), fiber, phytosterol,
and bioactive lignans including sesamin, sesamolin, sesamol, and epi-
sesamin (Andargie et al., 2021; Nagar & Agrawal, 2022). Research has
shown that sesame seeds can have beneficial effects in lowering
blood pressure (Khosravi-Boroujeni et al., 2017), improving lipid pro-
file (Khalesi et al, 2016), reducing inflammatory factors (Rafiee
et al., 2021), and increasing the antioxidant capacity (Raeisi-Dehkordi
et al., 2020) of the body. The results of clinical trials on the effect of
sesame consumption on glycemic indices in T2D patients have been
inconsistent (Aslam et al., 2019; Bahadoran et al., 2015; Figueiredo &
Modesto-Filho, 2008; Ghoreishi et al., 2022; Mohammad Shahi
et al., 2017; Raeisi-Dehkordi et al., 2021; Sankar et al., 2006, 2011).
Therefore, a systematic review and meta-analysis of randomized con-
trolled trials (RCTs) have been conducted to clarify the effects of ses-

ame consumption on glycemic markers in patients with T2D.

2 | METHODS

The present meta-analysis was designed and reported based on the
guidelines of the preferred reporting items for systematic reviews and
meta-analyses (PRISMA) (Appendix S1) (Page et al., 2021). The proto-

col for this systematic review and meta-analysis was not registered.

2.1 | Search strategy

In this systematic review and meta-analysis, two investigators
searched PubMed, Scopus, ISI Web of Science, and the Cochrane
Library from the database inception to February 2022. To identify the
relevant studies, a combination of Medical Subject Heading terms of
(“Sesame”) AND (“Diabetes” OR “Hyperglycemia” OR “Glucose Intol-
erance” OR “Insulin Resistance”) (Supplementary Table 1). No

language restriction was considered while searching the mentioned
databases. Moreover, we reviewed the reference lists of all review
articles to avoid missing any publications. Gray literature (abstracts,

conference proceedings or editorials) and reviews were excluded.

2.2 | Study selection

Studies were selected for inclusion by two independent reviewers,
any disagreements were discussed and resolved by consensus. First,
the title and abstract of the obtained articles were checked. Unre-
lated articles were excluded at this stage. In cases where it was not
possible to make a decision based on the title and abstract, the full
text of the articles was received. Studies were included if they
met all of the following inclusion criteria: (a) Study design: RCT with
either a parallel or crossover design; (b) Population: patients with
T2D; (c) Intervention: investigated sesame as an intervention for
over 1 week; (d) Comparators: placebo or a comparison group were
used; and (e) Outcomes: including fasting blood sugar (FBS) concen-
trations, fasting insulin levels, and hemoglobin Alc (HbA1c) percent-
age. The exclusion criteria included: (a) non-randomized, non-
control, or experimental studies; (b) investigations that prescribed
sesame in combination with other herbs or ingredients as a mixture;
(c) studies that were conducted in patients with type 1 diabetes or
women with gestational diabetes; (d) studies with lack of sufficient
data required for meta-analysis. When multiple publications reported
the same or overlapping data, we used the most recent or largest

population.

2.3 | Data extraction

The eligible studies were reviewed and the following data were
extracted by two independent investigators: first author's name, publi-
cation year, country of investigation, sample size, the mean age of
subjects, research design, duration of intervention, dose and type of
sesame supplement, and outcome measures (baseline and post-
intervention concentrations). To obtain missing data in studies with-
out a complete dataset, we contacted the corresponding author. Any
discrepancies were resolved through group discussion with two addi-

tional investigators.

24 | Quality assessment

The risk of bias for each article was assessed by two independent
authors using the Cochrane collaboration tool (Higgins &
Green, 2011), which contained seven domains: random sequence gen-
eration, allocation concealment, blinding of participants and person-
nel, blinding of outcome assessments, incomplete outcome data,
selective reporting, and other biases. Each item was recorded as low
risk of bias, high risk of bias, or unclear risk of bias. If there was any

inconsistency, that was settled by consensus.

85U8017 SUOWIIOD BAER.D 8|qed||dde ayy Aq peusenoh ae Saofe VO ‘8sn Jo sa|n. 10} ArIqiT8UIUO 8|1 UO (SUOTIPUOD-pUe-SLLIRIALI0O" A3 | 1M ARe.q 1 [pUl|UO//SdNL) SUORIPUOD PUe SWe 18U} 88S *[£202/£0/82] U0 AriqiTauljuo A8 (1M “in'denw (@ equew-<U.(oqqIus> Aq 8T6."1d/Z00T 0T/I0p/Wo0" A3 1M ARe.d 1 puluo//sdny Wwoiy papeojumoq ‘0 ‘€LST660T



RAMIREZ-CORONEL €T AL.

WILEY_L_*

2.5 | Statistical analysis

Changes in FBS, insulin, and HbA1c during the intervention, for the
intervention and control groups, were used to calculate the
weighted mean difference (WMD) using the random-effects model.
The reported standard error (SE) was converted to SD by multiply-
ing SE with Vn. If only SD for the baseline and final values was pro-
vided, SD for the net changes was assigned based on the Follmann
method (Follmann et al., 1992). The I? index was evaluated to
assess heterogeneity. Low, moderate, and high heterogeneity were
defined as I index equal to 25%, 50%, and 75%, respectively. To
distinguish probable sources of heterogeneity, we performed a sub-
group analysis in conformity with the study duration (<8 and
>8weeks), and type of intervention (sesame oil and other types).To
conduct sensitivity analysis, we removed each study one after
another and recalculated the pooled assessments. To detect poten-
tial publication bias, Egger's regression test was performed. Statisti-
cal analysis was conducted using STATA, version 11 (Stata Corp,
College Station, Texas, USA). p value <0.05 was considered statisti-

cally significant.

3 | RESULTS

3.1 | Systematic search results

Our initial search resulted in 986 probably related articles. After removing
duplicate records (n = 265), 721 records remained for screening the titles
or abstracts; and of them, 15 studies were selected for the full-text evalu-
ation. At this stage, seven studies were excluded due to: trials with the
same population (n = 3), did not have a suitable control group (n = 3), and
studies that reported incomplete data (n = 1). Finally, eight articles (Aslam
et al.,, 2019; Bahadoran et al., 2015; Figueiredo & Modesto-Filho, 2008;
Ghoreishi et al., 2022; Mohammad Shahi et al., 2017; Raeisi-Dehkordi
et al,, 2021; Sankar et al., 2006, 2011) were entered into the present

meta-analysis. The flow diagram of study selection is shown in Figure 1.

3.2 | Study characteristics

The basic characteristics of the eligible articles are summarized in

Table 1. A total of 395 individuals were enrolled in the studies. Six

=
£ Articles identified through database
S searches (n=986)
E
-
=}
)
=
L
—_J 4
Records after duplicates removed (n=721)
of
i= . .
g Articles removed by title/abstract
g (n=173)
2 Records screened (n=721)
v Articles removed after full-text
Full-text articles assessed for review (n=7):
= eligibility (n=15)
E \ Without sufficient data (n=1)
i)
=2 Without suitable control group
v (n=3)
— Included studies in qualitative . _
synthesis (n=8) Same population (n=3)
ks
< v
> Included studies in
15 quantitative synthesis (meta-
analysis) (n=8)

FIGURE 1 Flow diagram of included and excluded studies.
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TABLE 1
systematic review.

First author RCT Sample Mean age

(publication year) Country design size Gender (years)

Ghoreishi et al. Iran Parallel 60 Both 54
(2022)

Raeisi-Dehkordi et al.  Iran Crossover 95 Both 49
(2020)

Aslam et al. (2019) Pakistan Parallel 46 Both 39

Mohammad Shahi Iran Parallel 48 Both 50
etal. (2017)

Bahadoran et al. Iran Parallel 36 Both 51
(2015)

Sankar et al. (2011) India Parallel 42 Both 58

Figueiredo and Brazil Parallel 28 Female 47
Modesto-Filho
(2008)

Sankar et al. (2006) India Crossover 40 Both 56

Characteristic of studies evaluating the effect of sesame consumption on glycemic indices which were eligible to be included in the

Duration Reported
(weeks) Intervention Control outcomes
8 Sesame seeds Control FBS
HbAlc
9 Sesame oil + canola Canola oil FBS
oil Insulin
12 Sesame oil Placebo (soybean FBS
oil) HbA1lc
Insulin
8 Sesamin capsule Placebo (starch) FBS
HbA1c
Insulin
6 Grounded sesame Control FBS
seed Insulin
8 Sesame oil Glibenclamide FBS
+ glibenclamide (5 mg/d) HbA1lc
8 Sesame flour Control FBS
HbAl1c
6 Sesame oil Placebo (palm or FBS

groundnut oils) HbA1c

Abbreviations: FBS, fasting blood sugar; HbA1C, hemoglobin A1C; RCT, randomized controlled trial.

RCTs had a parallel design (Aslam et al, 2019; Bahadoran
et al, 2015; Figueiredo & Modesto-Filho, 2008; Ghoreishi
et al., 2022; Mohammad Shahi et al., 2017; Sankar et al., 2011), while
two studies (Raeisi-Dehkordi et al., 2021; Sankar et al., 2006) had a
crossover design. These studies were published between 2006 and
2022 and were conducted in different countries including Iran
(Bahadoran et al., 2015; Ghoreishi et al., 2022; Mohammad Shahi
et al., 2017; Raeisi-Dehkordi et al., 2021), India (Sankar et al., 2006,
2011), Brazil (Figueiredo & Modesto-Filho, 2008), and Pakistan
(Aslam et al., 2019). The mean age of the participants ranged
between 39 and 58 years. The intervention period varied from 6 to
12 weeks. Four studies (Aslam et al., 2019; Raeisi-Dehkordi
et al., 2021; Sankar et al., 2006, 2011) used sesame oil for the inter-
vention, and the remaining trials used the seed or ground powdered

sesame or its extracts.

3.3 | Assessment of the risk of bias

Among all included studies, four studies (Bahadoran et al., 2015;
Ghoreishi et al., 2022; Mohammad Shahi et al., 2017; Raeisi-Dehkordi
et al., 2021) were categorized as high quality, and the remaining arti-
cles (Aslam et al., 2019; Figueiredo & Modesto-Filho, 2008; Sankar
et al., 2006, 2011) were classified as fair, based on seven domains of
the Cochrane collaboration's tool. The details of quality assessment
for articles included in the present systematic review are illustrated in
Table 2.

3.4 | Meta-analysis results
34.1 | The effects of sesame consumption on
fasting blood sugar concentrations

The pooled estimate from the random-effects model performed on
eight trials (Aslam et al., 2019; Bahadoran et al., 2015; Figueiredo &
Modesto-Filho, 2008; Ghoreishi et al., 2022; Mohammad Shahi
et al., 2017; Raeisi-Dehkordi et al., 2021; Sankar et al., 2006, 2011)
showed that sesame consumption significantly decreased FBS con-
centrations (WMD: -28.61 mg/dL, 95% Cl: —36.07 to —21.16,
p <0.001) with a significant between-study heterogeneity
(> = 98.3%, p < 0.001), (Figure 2). Subgroup analysis indicated that
when the studies were stratified according to the intervention of
duration, interestingly, the reduction of SBP was significant only in
studies with duration <8 weeks (WMD: —22.18 mg/dL, 95% CI:
—28.94 to —15.42, p < 0.001). In addition, the duration of interven-
tion did not explain between-study heterogeneity. However, the type
of intervention could explain the heterogeneity (other types subset;
I? = 13.3%, p = 0.32). All these findings are provided in Table 3.

3.4.2 | The effects of sesame consumption on
hemoglobin Alc percentage

Combining effect sizes from six trials (Aslam et al., 2019; Figueiredo &
Modesto-Filho, 2008; Ghoreishi et al., 2022; Mohammad Shahi
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TABLE 2  Study quality and risk of bias assessment using the Cochrane Collaboration's tool.

Random Blinding of

First author sequence Allocation participants,
(publication year) generation concealment personnel
Ghoreishi et al. L L H

(2022)
Raeisi-Dehkordi L L L

et al. (2020)
Aslam et al. (2019) U U H
Mohammad Shahi U L L

et al. (2017)
Bahadoran et al. L L H

(2015)
Sankar et al. (2011)
Figueiredo and

Modesto-Filho

(2008)
Sankar et al. (2006) H H H

Abbreviations: H, high risk of bias; L, low risk of bias; U, unclear risk of bias.

et al., 2017; Sankar et al., 2006; Sankar et al., 2011), we showed that
sesame consumption significantly decreases HbAlc percentage
(WMD: —0.99%, 95% Cl: —1.22 to —0.76, p < 0.001), with a signifi-
cant between-study heterogeneity (> = 65.1%, p < 0.01) (Figure 3). In
the subgroup analysis, we found that type of intervention explained
this heterogeneity (sesame oil subset; I? = 0.0%, p = 0.97). All these

findings were provided in Table 3.

3.43 | The effects of sesame consumption on
fasting insulin levels

Overall, four trials (Aslam et al., 2019; Bahadoran et al, 2015;
Mohammad Shabhi et al., 2017; Raeisi-Dehkordi et al., 2021) reported
the effect of sesame consumption on fasting insulin levels. Overall,
the meta-analysis could not show any beneficial effect of sesame con-
sumption on fasting insulin levels (Hedges's: 2.29, 95% Cl: —0.06 to
4.63, p=0.06). Between-study heterogeneity was significant
(> = 98.1%, p < 0.01), (Figure 4). After classifying the studies based
on the duration of the intervention, the heterogeneity between the
studies was reduced in the group of studies with an intervention dura-
tion <8 weeks (I? = 21.8%, p = 0.25). However, the results remained
non-significant in all subgroups. All these findings were provided in
Table 3.

3.5 | Sensitivity analysis

The one-by-one sensitivity analysis did not show a significant effect
of individual studies on the overall meta-analysis of the effect of ses-
ame consumption on FBS, and HbAlc. However, the results about

insulin changed significantly after Bahadoran et al. (Hedges's: 3.56,

Blinding of Selective Other
outcome Incomplete outcome sources
assessment outcome data  reporting of bias
U L L U
U L L L
U L L U
L L L
L L L L

L L

L L
U L L U

95% Cl: 0.17 to 6.96) and Raeisi- Dehkordi et al. (Hedges's: 4.19, 95%
Cl: 0.91 to 7.47) articles were excluded.

3.6 | Publication bias

No evidence of publication bias was shown for the meta-analysis of
the FBS (p = 0.11), and HbA1lc (p = 0.93), using Egger's regression
test. However, the result of Egger's test was significant for insu-
lin (p = 0.03).

4 | DISCUSSION

This is the first systematic review and meta-analysis of RCTs investi-
gating the effects of sesame consumption on glycemic markers in
T2D patients. Performing pooled analysis on 8 RCTs consisting of
395 participants revealed that sesame consumption can decrease FBS
levels and HbA1c percentage. However, sesame did not decrease
fasting insulin levels compared with the control group. All analyses
showed high heterogeneity, although this was explained by subgroup
analysis. In addition, all the results, except the fasting insulin level, did
not change with the sensitivity analysis. The magnitude of regulation
of glycemic indices (FBS and HbA1c) in response to sesame consump-
tion was considerable. Hyperglycemia is associated with a greater risk
of micro and macro-vascular diseases. Therefore, effective strategies
to properly control glycemic markers, even at a small level, may result
in reduced adverse vascular outcomes as a consequence (An
et al., 2021; Taylor et al., 2021).

Given the existence of evidence about the effectiveness of ses-
ame in glucose metabolism, some RCTs similar to our overall pooled

results found that sesame may improve glycemic indices (Aslam
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First author (Year)

WMD (95% Cl)

Weight %

i

Ghoreishi et al. (2022) —+— -28.83 (-38.38, -19.28) 13.54
|

Raeisi- Dehkordi et al. (2020) i L4 -9.19 (-10.07, -8.31)  17.37
|

Aslam et al. (2018) — E -84.36 (-93.98, -74.74) 13.49
I

Mohammad Shahi et al. (2016) —0—5— -35.64 (-54.25, -17.03) 8.35
|

Bahadoran et al. (2015) E * -21.88 (-565.64, 11.88) 3.81
I

Sankar et al. (2011) i+ -24.00 (-26.25, -21.75) 17.13
|

Figueiredo et al. (2008) -E—o—— -13.30 (-30.61, 4.01)  8.98
I

Sankar et al. (2006) i L4 -15.10 (-16.28, -13.92) 17.33
|

Overall (l-squared = 98.3%, p = 0.000) <> -28.61 (-36.07, -21.16) 100.00
l

NOTE: Weights are from random effects analysis i

T ' T
-94 0 94

FIGURE 2

TABLE 3

Sub-grouped by
FBS
Duration
<8 weeks
>8 weeks
Type of intervention
Sesame oil
Other types
HbA1C
Type of intervention
Sesame oil
Other types
Insulin
Duration
<8 weeks

>8 weeks

Abbreviations: FBS, fasting blood sugar; HbA1C, hemoglobin Alc.

No. of trials Effect size®
4 —22.18
—46.62
-30.14
4 —26.37
-1.02
-1.01
2 0.13
2 6.40

2Calculated by Random-effects model.

95% Cl

—28.94 to —15.42

—120.18 to 27.05

—39.31to —20.97

—34.93 to —17.82

—1.14 to —0.90
—1.72 to —0.30

—0.35t0 0.61
—10.19 to 22.98

Forest plots showing the effect of sesame consumption on fasting blood sugar levels.

Subgroup analyses to assess the effect of sesame consumption on glycemic markers.

1% (%)

91.2

99.6

99.2

133

0.0
84.6

218
99.1

p for effect size

P for heterogeneity

<0.001 <0.001
0.21 <0.001
<0.001 <0.001
<0.001 0.32
<0.001 0.97
0.005 0.002
0.58 0.25
0.45 <0.001
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First author (Year)

Ghoreishi et al. (2022)

M

Aslam et al. (2018)

Mohammad Shahi et al. (2016) ———¢—

Sankar et al. (2011)

Figueiredo et al. (2008)

Sankar et al. (2006)

Overall (I-squared = 65.1%, p = 0.014)

NOTE: Weights are from random effects analysis

o4y

WMD (95% Cl)

Weight %

-0.66 (-0.98, -0.34) 19.54

-1.06 (-1.79, -0.33) 7.65

-1.84 (-2.43,-1.25) 10.33

-1.00 (-1.22, -0.78) 24.12

-0.60 (-1.16, -0.04) 11.09

-1.03 (-1.18,-0.88) 27.28

-0.99 (-1.22,-0.76) 100.00

I
-2.43

FIGURE 3

et al., 2019; Ghoreishi et al., 2022; Mohammad Shahi et al., 2017).
While, others proposed that sesame could not be a useful adjuvant
therapy in controlling glycemic parameters (Bahadoran et al., 2015;
Moghtaderi et al., 2022). The variability of results in these studies may
be attributed to the differences in study design, individual characteris-
tics, sesame dose, and intervention duration.

Recently, herbal medicine has received the attention of
researchers due to the useful compounds of these herbs, which can
exert potent antioxidant effects and can lead to the regulation of gly-
cemic metabolism. The absence of serious side effects has made
medicinal plants a useful choice in the management of diabetes (Liu
et al., 2002). The mechanisms of glycemic regulation induced by ses-
ame are not well defined. However, several possible mechanisms have
been proposed. Previous investigations have reported that sesame via
its antioxidant compounds lowers serum levels of tumor necrosis
factor-a, a pro-inflammatory cytokine that inhibits the signaling of
insulin and its biological actions suggesting a possible metabolic path-
way that could improve insulin sensitivity (Kanu et al., 2010; Wu

et al,, 2019). In addition, due to its antioxidant content, sesame can

2.43

Forest plots showing the effect of sesame consumption on hemoglobin Alc percentage.

lead to an increase in antioxidant power and as a result pancreatic
B-cell protection and improve insulin secretion (Nakai et al., 2003).

In addition, the reduction of body fat content decreases the pro-
duction of inflammatory adipocytokines (Retnakaran et al., 2017).
According to the results of the previous study (Raeisi-Dehkordi
et al., 2018), which reported that the body fat percent and body adi-
posity index improved after supplementing with sesame seeds, it can
be concluded that sesame seeds can be effective in improving glyce-
mic status by affecting anthropometric indicators.

The consumption of sesame may reduce plasma glucose by
increasing insulin secretion and insulin sensitivity, possibly through
the action of PUFAs and MUFAs, as reported by previous studies
(Djuricic & Calder, 2022; Hadi et al., 2022; Imamura et al., 2016;
Telle-Hansen et al., 2019). MUFAs can ameliorate glycemic tolerance
through an increase in the secretion of glucagon-like peptide-1 (Rocca
et al., 2001). MUFAs can also act on the gene expression involved in
lipid metabolism and consequently improve the fatty acid composition
and reduce insulin resistance (Isharwal et al., 2009; Tierney &
Roche, 2007).
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FIGURE 4

Sesame, contains several lignans such as sesamolin, sesaminol
and sesamin (Tsuruoka et al., 2005). Sesamin can inhibit the aug-
ment of blood glucose by playing a role in increasing glycogen pro-
duction (glycogen synthase). It has also been reported that the
catechol metabolites from sesamin are involved in the following
processes: glucose uptake, insulin signal transduction pathways,
and carbohydrate metabolism (Hong et al., 2013; Mohammad Shahi
etal., 2017).

Previous investigations indicated that increased adiponectin
levels might be associated with better glycemic control (Mantzoros
et al., 2005; Mohammed et al., 2021). Several studies have reported
that consuming sesame can increase adiponectin levels (Janiszewska
et al., 2021; Mohammad Shahi et al., 2017). Therefore, there is a
hypothesis that sesame can regulate blood sugar by increasing circu-
lating levels of adiponectin (Mohammad Shahi et al., 2017).

Although it seems that sesame is generally safe in common dos-
age among adults without any history of allergic reactions, like every-

thing else, sesame seeds should also be consumed in moderation.

18

Forest plots showing the effect of sesame consumption on fasting insulin levels.

Excessive consumption of sesame seeds causes' bowel and colon irri-
tation. In addition, considering the previous reports about sesame
seeds being allergic and the fact that it may cause anaphylaxis shocks
in some people, more studies are needed to assess the long-term effi-
cacy of sesame and its effect in various conditions before conclusive
decisions about its safety and advice regarding general use in patients
with T2D (Anilakumar et al., 2010; Namiki, 2007).

Due to less rigorous regulations, manufacturers in phytotherapy
are often not forced to prove efficacy, safety or the quality of a mar-
keted product. Consequently, a lot of available herbal products might
be ineffective. Meta-analysis and systematic review studies can be
very useful on these kinds of topics in that they help with a compre-
hensive conclusion that can give the ultimate idea of whether or not
to use a specific nutraceutical as effective medicinal agent (lzzo
et al,, 2016; Williamson et al., 2020).

This meta-analysis has some limitations that must be taken into
account when interpreting its findings. First, the number of articles in

this meta-analysis was insufficient to reach definitive conclusions and

85U8017 SUOWIIOD BAER.D 8|qed||dde ayy Aq peusenoh ae Saofe VO ‘8sn Jo sa|n. 10} ArIqiT8UIUO 8|1 UO (SUOTIPUOD-pUe-SLLIRIALI0O" A3 | 1M ARe.q 1 [pUl|UO//SdNL) SUORIPUOD PUe SWe 18U} 88S *[£202/£0/82] U0 AriqiTauljuo A8 (1M “in'denw (@ equew-<U.(oqqIus> Aq 8T6."1d/Z00T 0T/I0p/Wo0" A3 1M ARe.d 1 puluo//sdny Wwoiy papeojumoq ‘0 ‘€LST660T



RAMIREZ-CORONEL €T AL.

WILEY_L_*°

certainly indicates the need for further clinical trials in this field. Sec-
ond, the heterogeneity of the overall results in each outcome was
high, which may have affected the efficacy of the results. Usually, this
heterogeneity is due to the different type of study design, including
intervention dose, extraction method, and intervention type. Third,
the majority of trials did not account for differences in lifestyle (physi-
cal activity, diet, sleep, smoking, etc.), which may contribute to glyce-
mic control. Fourth, Most of the included studies were conducted in
Asian countries, and the results may not be generalizable. In addition,
the different effects of sesame on males and females remain unknown
because there was just one article on the female. The results of publi-
cation bias were also statistically significant for the effects of sesame
consumption on fasting insulin levels. Therefore, additional RCTs are
required to obtain the necessary pooled effect size. Finally, the proto-
col of this systematic review and meta-analysis was not registered in
the PROSPERO due to the delay in processing the submitted proto-
cols for studies outside the UK. This lack of registration might be a
source of bias for this review.

5 | CONCLUSION

In summary, the current meta-analysis showed a promising effect of
sesame consumption on glycemic control through reducing FBS and
HbAlc percentage, yet additional prospective studies are recom-
mended, using higher doses and longer intervention period, to confirm

the impact of sesame consumption on insulin levels in T2D patients.
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