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1. Introduction:

GESTATIONAL diabetes mellitus (GDM) 1s a frequent pregnancy-related
illness ". Increased blood sugar in pregnant women is one of the pregnancy
complications detected for the first-time during pregnancy . Several risk factors
contribute to this illness, and extensive attempts have been conducted 1in
recent decades to identify other risk factors to avoid gestational diabetes ™. The
frequency of GDM among Saudi women 1s high, and the significant risk variables for
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gestational diabetes were older maternal age, higher BMI, hypertension, a history of
gestational diabetes in previous pregnancies, a history of having a malformed child,
and a diabetes family history .

Recent studies has focused on maternal eating behaviors during adolescence
and pregnancy as a risk factors ". Ultilizing a traditional diet and medications
produced from natural sources 1s the cornerstone of gestational diabetes management
. Among them, thyme, which belongs to the family Lamiaceae, is used frequently as
a culinary herb. Additionally, it has a long history of use for many culinary and
medical applications ™. The aqueous extract of the thymus contains specific agents
responsible for its hypoglycemic activity . The presence of alkaloids, indole
alkaloids, flavonoids, tannins, terpenoids, reducing sugars, steroids, and cardiac
glycosides were confirmed by phytochemical analysis of the aqueous extract. Also,
According to a recent study by Soleimani et al. " the thymus species may have anti-
iflammation, antioxidant, and hypoglycemic properties. Moreover, thymus could
help manage diabetes and hypercholesterolemia ""

151

Sesame (Sesamum indicum L.) seeds contain sesamin, sesamolin, and
sesaminol glucosides are among the furfural lignans with favorable physiological
properties . The addition of flax and sesame seeds to the diet of diabetic pregnant
rats helps to reduce diabetic problems in adult mothers and their offspring "
Furthermore, Sankar et al. " discovered that sesame oil had a synergistic impact with
ghibenclamide, suggesting it could be a safe and effective medication combination for
treating hyperglycemia in clinical practice.

Therefore, this study had designed to explore the correlation between the
mtake of thyme and sesame and glucose homeostasis in women diagnosed with
GDM during early pregnancy in the eastern province of Saudi Arabia.

2. Subjects and Methods
2.1 Subjects

This cross-sectional, retrospective study was carried out on pregnant women
aged 20 to 45 years (n = 129). Gestational diabetic women (GDM) (n=100) and
control subjects which is non-diabetic pregnant women (CG) (n=29] had recruited
after being diagnosed by a consultant in the King Fahad University Hospital's
Obstetrics and Gynecology Clinic, Imam Abdulrahman Bin Faisal University, Al-
Qatif Central Hospital, Al-Mowasat Hospital, Al-Manaa Hospital, Maternal and
Childbirth Hospital, and Medical Family Chinic in the Eastern Province of Saudi
Arabia.

Residents of Saudi Arabia's Eastern Province and pregnant women in their
second or third trimester of pregnancy were included in the study. The mclusion
criteria for the non-diabetic group were 20 to 45-year-old pregnant women without
GDM. The GDM group, on the other hand, had gestational diabetes mellitus (fasting
glucose more than 126 mg/dL) as defined by the Diagnosis and Classification of
Diabetes Mellitus .

Women with diabetes or a problem affecting glucose metabolism, infection,
or chronic illness are excluded (any gastrointestinal tract malabsorption and thyroid
and parathyroid diseases), smoking, and taking any medications for chronic diseases.
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2.2 Methods
2.2.1 Assessment of dietary and biochemical variables:

Both non-diabetic and diabetic groups (CG and GDM) were questioned
about specific data, including sociloeconomic status, anthropometrics (body weight
and height), body mass index (BMI, which 1s based on pre-pregnancy weight), health
history, and food habits. Following the principles given by Pritchard et al. ", a semi-
quantitative food frequency questionnaire (FFQ) was developed to assess the
consumption of thyme and sesame and their portion sizes (5-10 and >10- 15 grams)
based on their average consumption. In addition, the researchers inquired about diets
over the previous week or month.

The hexokinase technique (Glucoquant, Roche Diagnostics, Mannheim,
Germany) was used to determine biochemical measures for oral glucose tolerance
(OGT), fasting glucose (FG), and random glucose levels (RG), as recommended by
the American Diabetes Association "

2 2.2 Ethical consideration:

The study protocol was explained to all participants, and signed consent was
collected before enrolling in the study. The project application and protocol were
reviewed and approved by the Institutional Review Board (IRB) Committee of Imam
Abdulrahman Bin Faisal University and have the approval number (IRB-UGS-2017-
03-033).

2.2.3 Statistical analysis

The gathered data were statistically analyzed to determine the categorical
variables' frequency distribution and means and standard deviations (£SD) for
continuous variables. Independent sample t-test and Chi-square test were used to
verify differences between the study groups using the Statistical Package of Social
Science (SPSS ver. 23). The level of significance was set at P less than 0.05.

3. Results

The results revealed that, except for body height, pregnant women with GDM
(GDG) have significantly lower anthropometrics compared to non-diabetic pregnant
women (CG) (Table 1). The meantSD age of the CG was 32.5+5.2, while it was
30.6+5.4 years old for the GDG. There was a significant difference between GDG
and CG in terms of pre-pregnancy weight (58.6+7.6 vs. 66.6£9.9 kg respectively at P<
0.05) and weight gain during pregnancy (12.7+2.1 vs. 17.9£2.9 kg respectively at
P<0.001). Concerning BMI, CG was graded in the overweight class (BMI = 26.0+4.4
kg/m’), whereas the GDG was graded in the normal weight class (BMI1=23.8+3.2
kg/m” at P < 0.05).

With regard to serum glucose tests, a significant difference was observed
between the GDG and CG (Table 2). The GDG showed significantly higher fasting
blood glucose (FG), random glucose (RG), and oral glucose tolerance (OGT) values
compared to the CG (P<0.001, P<0.05, and P<0.05, respectively). The dietary intake
pattern of thyme differed significantly between the CG and the GDG (Table 3).
Thyme was observed to be consumed more frequently among the CG compared to
the GDG, as the percentage of the women consuming more than 15 gm/ day of thyme
was higher mn the CG (58.69%) compared to the GDG group (179%) (15 gm/day
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consumption was the highest consumption in this study). Furthermore, the dietary
consumption of sesame didn’t differ between the CG and the GDG.

Table 1. Anthropometric measurements of pregnant women with gestational diabetes and
non-diabetic pregnant women.

Variables CG n=29) GDG (n=100) P-value
Mean+SD Mean+SD

Age (years) 32.5+£5.2 30.6x5.4 0.061
Height (cm) 160.4+8.6 156.9+4.7 0.043"
Pre-pregnancy weight (kg) 66.6£9.9 58.6+7.6 0.037~
BMI (kg/m’) 26.0+4.4 23.8+3.2 0.013*
Actual weight (kg) 83.2+10.1 76.5£7.0 0.001***
Weight Gain (kg) 17.9+2.9 12.7+2.1 0.001***

CG= non-diabetic group; GDG= gestational diabetes group; %: percentage; SD: standard deviation. ™ Significant at P<0.05, and
“ P<O.001.

Table 2. Blood glucose indices among pregnant women with gestational diabetes and non-
diabetic pregnant women.

CG (n=29) GDG (n=100)

Blood glucose tests Mean = SD Mean £ SD P-value
FG (mg/dL) 89.4+8.2 118.8£19.1 0.001**~
RG (mg/dL) 131.0+21.2 286.0£67.9 0.027*
OGT (mg/dL) 119.1+£.256 154.7+.359 0.022~

CG: non-diabetic group; GDG: gestational diabetes group; OGT: Oral Glucose Tolerance; FG: Fasting Glucose; RG: Random
Glucose. * Significant at P<0.05, and *** P<0.001.

Table 3. Dietary consumption pattern of Thyme and sesame among pregnant women
with gestational diabetes and non-diabetic pregnant women.

Thyme Sesame
CG (N=29) GDG (N=100) P-value CG (N=29) GDG (N=100) P-value
No % No % No % No %
Not taken 0 0 2 2 2 6.9 12 12
5-10 g /mo 1 3.4 N3 ) 2 6.9 9 9
>10-15 g /mo 1 3.4 6 6 1 3.4 15 15
5-10 g /wk 2 6.9 14 14 0.002** 6 20.7 17 17 0.338™
>10- 15 g /wk 3 10.3 10 10 9 31 23 23
5-10 g /day ) 17.2 46 46 3 10.3 15 15
>10- 15 g /day 17 58.6 17 17 6 20.7 9 9

CG: non-diabetic group; GDG: gestational diabetes group; SD: standard deviation. NS: not significant

The dietary consumption of both the thyme and sesame seeds was inversely
associated with the levels of fasting blood glucose in both GDG and CG (P<0.001)
(Tables 4 and 5). Moreover, an increase in thyme and sesame intake was associated
with a progressive reduction in serum glucose concentrations. In the GDG, the lowest
blood glucose level (91.2+ 9.2 mg/dL) was reported with the highest thyme intake (15
gm/day), whereas the non-thyme consumer group showed the highest blood glucose
level (134.0£1.4 mg/dL). Similarly, the most significant decline in the blood glucose
level (83.4+2.7 mg/dL) was observed with the highest sesame intake (15 gm/ day).

The BMI (estimation based on pre-pregnancy weight). The CG was classified
as normal weight, ranging from 19.4+5.3 kg/m2 with 5g per month to 25.8+3.5 kg/m2
with 5g per week consumptions, but did not reveal a significant correlation. However,
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a significant association between thyme consumption pattern and body mass index
was found in GDG at P<0.05 (Table 6). In contrast, the results did not indicate a

significant relationship between sesame consumption and BMI in either CG or GDG
(Table 7).

Table 4. Relationship between fasting glucose profile and the dietary consumption of
Thyme among pregnant women with gestational diabetes and non-diabetic pregnant
women.

Fasting blood glucose (mg/dL)

Thyme

CG (N=29) P-value GDG (N=100) P-value
Not taken - 134.0+1.4
5-10 g /mo 120.0£1.0 120.8+15.6
>10- 15 g /mo 125.0+4.4 119.2+4.6
5-10 g /wk 114.5+7.8 <0.001 112.6+7.2 0.001***
>10- 15 g /wk 91.7+6.0 100.9+1.6
5-10 g /day 101.8+9.1 97.4+9.4
>10- 15 g /day 97.4+11.5 91.2+9.2

CG: non-diabetic group; GDG: gestational diabetic group; the values are means + SD. ™™~ Significant at P<0.001.

Table 5. Relationship between fasting glucose profile and the dietary consumption of
sesame among pregnant women with gestational diabetes and non-diabetic pregnant
women.

Fasting blood glucose (gm/dL)

Sesame
CG (N=29) p value GDG (N=100) P-value
Not taken 122.5+38.5 116.8+10.6
5-10 g /mo 117.5+ 3.4 110.0£11.9
>10- 15 g /mo 99.0 +1.0 113.6+10.9
5-10 g /wk 100.0£7.9 <0.001 97.1+2.4 0.001***
>10-15 g /wk 96.7+3.9 103.9+ 6.7
5-10 g /day 88.3+ 1.5 88.2+5.5
>10- 15 g /day 85.3+2.3 83.4+2.7

CG: non-diabetic group; GDG: gestational diabetic group; the values are means + SD. *** Significant at P<0.001

Table 6. Relationship between the Thyme consumption pattern and the BMI of pregnant
women with gestational diabetes and non-diabetic pregnant women

Thyme BMI (Kg/ m’)
CG (N=29) P-value GDG (N=100) P-value
Not taken - 22.2+5.4
5-10 g /mo 19.4+5.3 24.6+3.3
>10- 15 g /mo 24.0+6.2 28.7+3.0
5-10 g /wk 25.8+3.5 0.628NS 25.6+3.4 0.013*
>10- 15 g /wk 24.0+2.8 97.1+5.4
5-10 g /day 25.144.2 25.8+4.7
>10- 15 g /day 23.4+3.1 26.2+4.1

CG: non-diabetic group; GDG: gestational diabetes group; SD: standard deviation; ™ ** ™ Significant at P<0.05.

The BMI was estimated based on pre-pregnancy weight. The CG was classified
as normal weight, ranging from 19.4+5.3 kg/m2 with 5g per month consumption to

43-



JANS 2022, 1(2) Gharib et al., 2022

25.8+3.5 kg/m2 with 5g per week consumption, but did not reveal a significant
correlation. However, a significant association between thyme consumption pattern
and body mass index was found in GDG at (P< 0.05) (Table 6). In contrast, the results
did not indicate a significant relationship between sesame consumption and BMI in
either CG or GDG (Table 7).

Regarding weight gain during pregnancy, results showed that the higher the
consumption of both sesame seeds and thyme, the lower the weight gained during
pregnancy in the GDG (Tables 8 and 9). No significant association between weight
gain and intake of sesame or thyme was observed inthe CG (Tables 8 and 9).

Table7. Relationship between the sesame consumption pattern and the BMI of pregnant
women with gestational diabetes and non-diabetic pregnant women.

Sesame

BMI (Kg/ m%)

CG (N=29) P-value GDG (N=100) P-value
Not taken 23.7+0.5 25.2+4.0
5-10 g /mo 24.5+7.2 27.1+4.1
>10- 15 g /mo 20.8+4.3 26.4+3.6
5-10 g /wk 25.1+3.7 0.318NS 26.3+6.0 0.743NS
>10- 15 g /wk 292.3+2.5 26.0+4.5
5-10 g /day 27.1+2.1 26.7+3.9
>10- 15 g /day 23.5+3.1 24.0+3.1

CG: non-diabetic group; GDG: gestational diabetes group; SD: standard deviation; * Significant at P<0.05.

Table 8. Relationship between Thyme consumption pattern and the weight gain during

pregnancy among pregnant women with gestational diabetes and non-diabetic pregnant
women.
Weight gain (kg)
Thyme
CG (N=29) P-value GDG (N=100) P-value

Not taken 0 24.0+£5.7

5-10 g /mo 19.0£2.3 18.0+2.3

>10- 15 g /mo 20.0+£3.5 17.3£0.9

5-10 g /wk 18.2+1.7 0.366NS 20.1+3.5 0.037*

>10- 15 g /wk 19.0+0.5 16.0+1.0

5-10 g /day 18.9+1.9 15.9+1.8

>10- 15 g /day 17.1+2.2 15.0£2.4

CG: non-diabetic group; GDG: gestational diabetes group; SD: standard deviation; ™ Significant at P<0.05.

4. Discussion:

The use of medicinal plants and their derivatives remains a significant treatment
option for treating many disorders. Despite the development of new medicines,
undesirable effects continue to pose a significant threat to the treatment of diabetes.
For such cause, there 1s a growing demand for oral hypoglycemic treatments with
fewer side effects than those now employed 1n the medical care system. Natural anti-
hyperglycemic medications were shown to have fewer adverse effects than synthetic
oral hypoglycemic medications.

According to recent studies, roughly 30% of diabetic patients use
complementary and alternative therapy "". Furthermore, thyme reduced
hyperglycemia levels in STZ/NA-induced mice m a way comparable to regular
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metformin "". Thymus is a plant genus in the Lamiaceae family, is a culinary herb
that 1s widely used. It has also been used for a long time for various dietary and
medical reasons "". Thymus genus has been used for its beneficial health-promoting
properties since ancient times, which could be attributed to its active compounds,
particularly essential oils (EOs) ", which are distinguished by its inclusion of
1someric phenolic monoterpenes in high quantity (e.g. thymol, carvacrol, linalool, -
terpineol, geraniol, borneol, and thujanol) **".

Table 9. Relationship between sesame consumption pattern and the weight gain during
pregnancy among pregnant women with gestational diabetes and non-diabetic pregnant

women
Weight gain (kg)

Sesame CG (N=29) P-value GDG (N=100) P-value
Not taken 18.5+2.1 21.6+3.7

5-10 g /mo 19.5+0.7 18.2+2.2

>10- 15 g /mo 18.0+4.2 17.5+0.9

5-10 g /wk 17.9+2.1 0.412NS 16.0£1.2 <0.001***
>10- 15 g /wk 18.7+2.4 15.6£1.5

5-10 g /day 17.5+1.3 14.8+1.6

>10- 15 g /day 16.4£2.0 14.2+2.3

CG: non-diabetic group; GDG: gestational diabetes group; SD: standard deviation; ™™ * Significant at P<0.001.

Previous studies also demonstrated that aqueous extract of the thymus contains
specific hypoglycemic agents responsible for its hypoglycemic activity . The
phytochemical examination proved the presence of alkaloids, indole alkaloids,
flavonoids, tannins, terpenoids, reducing sugars, steroids, and cardiac glycosides in
the aqueous extract. The alkaloids and terpenoids have also been reported to possess
significant antidiabetic potential *'. The flavonoids are known to possess an
antidiabetic activity and have been studied to regenerate the damaged B-cells in
alloxan-diabetic rats . Glycosides, alkaloids, and terpenoids are frequently
implicated as having an antidiabetic effect . Also, a recent study by Soleimani et al.
""" demonstrated that thymus has anti-inflammatory, antioxidant, and anti-diabetic
properties.

Taleb et al. ® carried out a clinical trial to determine the effects of T.
kotschyanus aqueous extract on hypoglycemic and hypolipidemic parameters among
patients with type 2 DM. The results demonstrated a substantial improvement n
beta-cell function index and a significant reduction in serum glucose, HbA1C, and
LDLc concentrations in the group treated with both thymus extract and the
antidiabetic drug, indicating better glucose management. Salehi et al. " indicated that
the thymus might aid in the management of diabetes and hypercholesterolemia.

According to the literature, diabetes individuals often report an increase in
mtestinal alpha-glucosidase after meals. As a result, alpha-glucosidase inhibitors help
people with diabetes and obesity *'; in the study of Cam et al. ", they found that
thymus praecox subsp extract reduced serum glucose concentrations by inhibiting
activity of alpha-glucosidase and suppressing the increase of blood glucose levels
OGTT. Thymus serpyllum possesses anti-diabetic potential due to its alpha-
glucosidase inhibitory properties.

As noted in the study of Cam et al. ", thyme's anti-diabetic properties Help
restore glycemic control, minimize pancreatic cell damage, and increase nsulin
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sensitivity. These effects might be attributable to SGLT-1, SGLT-2, GLUTZ,
PEPCK, alpha-glucosidase inhibition, and GLP-1 activation in STZ/NA-induced
diabetic mice. According to these studies, TPSE may be effective in treating diabetes,
and the benefits may be due to chlorogenic acid components, luteolin-7-O-glucoside,
3-O-feruloyl quinic acid, quercetin-3-O-hexoside, and apigenin-7-O-glucuronide.

Moreover, the thymus genus demonstrated antioxidant activity in a previous
study . So, the active principles might protect the B-cells of the islets of Langerhans
from oxidative stress and might contribute to the hypoglycemic activity of the aqueous
extract. In line with these findings, thyme might be advised to manage diabetes, as
Alamgeer et al. * concluded.

A sesame seed, which contains ample levels of furfural lignans with favorable
physiological effects, primarily sesamin, sesamolin, and sesaminol glucosides,
was also employed in this investigation ". Nowadays, sesame seed lignans are
available as Nutraceuticals and sold as capsules for antioxidant activity and life
enhancement, according to previous research .

In the present study, we observed a highly significant association between
fasting glucose profile and frequent dietary consumption of sesame among both the
non-diabetic and the gestational diabetic women. Other studies supported these
observations that demonstrated that in mice and T2DM women, defatted sesame
seeds were found to have hypoglycemic effects ™. Furthermore, a similar study found
that adding flax and sesame seeds to the diet of diabetic pregnant rats might help
reduce diabetes problems in adult mothers and their offspring "". Furthermore,
Sankar etal. "' discovered that sesame oil had a synergistic impact with glibenclamide,
suggesting that it might be a safe and effective medication combination for treating
consumption of sesame helps lower blood glucose levels among gestational diabetic
women compared to the non-diabetic group. The results of the current study
support previous research showing that SES has hypoglycemic effects in type 2
diabetic animal models by reducing insulin resistance “*. In addition, some
mvestigations have revealed that SES therapy protects pancreatic cells against STZ-
induced damage via antioxidant and anti-inflammatory pathways """,

Regarding body weight gain during pregnancy, the results of this study showed
a significant inverse association between the consumption of both sesame seeds and
thyme and the weight gained during pregnancy among gestational diabetic women
compared to non-diabetic pregnant women. These results were n accordance with
those previously reported by Papiya etal . ™, who concluded that supplementing with
sesame seed cakes might be used as a treatment technique to reduce Type 2
hyperglycemia caused by obesity. In addition, Hong et al. ™ demonstrated that
sesamin exhibits hypoglycemic, hypolipidemic, and insulin-resistance-relieving
properties in KK-Ay mice, which might be due to its action on insulin receptors,
which promotes msulin sensitivity.

In the current study, the results revealed that sesame seed consumption
ameliorates the glucose level and the body weight. These findings were similar to
those reported by Thuy et al. ™, who found that giving rats with type 1 diabetes
sesamin for four weeks improved serum glucose concentrations, and body weight and
dramatically reduced the effects on heart rate and blood pressure when compared to
control rats.
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5. Conclusion:

In conclusion, this study suggests that dietary consumption of thymus and
sesame seeds, these two commonly used and available plants, 1s one way to improve
glucose homeostasis in women with GDM. However, further human intervention
studies are needed to validate their impact on glycemic control and the underlying
mechanisms of their effect.
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