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Abstract

Background: The intake of dietary fiber has been shown to impair the absorption of minerals and trace elements
in the small intestine because of their binding and/or sequestering effects.

Objective: This study aimed to investigate the effect of water soluble fiber supplementation from psyllium on
magnesium level among type 2 diabetes patients.

Method: Forty Type 2 diabetes patients, non-smokers, aged >35 years were stratified and simply randomized into
two groups; the intervention group, which consists of 20, who were given 10.5 grams of dietary fibers daily, and the
control group. Which consist of 20 participants who continued on their regular diet for eight week duration.

Results: After 8 weeks of soluble fiber supplementation, the study showed remarkable and significant reduction
in the (FBS) before and after the intervention in the intervention group (163.11 to 116.56 mg/dL), while in the control
group, a minor reduction in the fasting blood sugar was reported (156.39 to 151.22 mg/dL). The results did not
report any significant changes in the magnesium levels at the end of the intervention program between the two
groups (p = 0.580), when Repeated Measure ANOVA was used.

Conclusion: The inclusion of moderate amounts of psyllium to the normal daily diet is safe and dose not
decrease magnesium level in the plasma among type 2 diabetes patients.

Keywords: Diabetes; Fiber; Psyllium; Magnesium; Gaza and prevent diabetes [12,13], dyslipidemia [14], cardiovascular disease
and other conditions [15]. Because dietary fibers and some associated
Introduction substances, such as phytate, have in vitro mineral-binding capacities,

they have been thought to exert negative effects on absorption of some

Magnesium (Mg) is one of most abundant mineral in the human  minerals such as calcium, iron and zinc, although magnesium
body. A lot of metabolic functions can be affected by cellular absorption seems to be less affected [16]. Indeed, the effect of dietary
magnesium level [1] as it acts as a cofactor for more than 300 fibers on minerals depends largely on their own nature and
biochemical reactions. Magnesium is required for DNA and RNA  characteristics [17]. The aim of this study is to determine whether
synthesis, reproduction, and protein synthesis. Moreover, magnesium  soluble fiber supplementation from psyllium decreases magnesium
is essential for the regulation of muscular contraction, blood pressure,  level in the plasma in T2DM patents after eight weeks of intervention.
insulin metabolism [2]. The bioavailability of magnesium plays a vital
role in the reactions that generate and use ATP (Adenosine Tri- Subjects and Methods
Phosphate), the fundamental unit of energy within the body’s cells
[3,4]. Type 2 Diabetes Mellitus (T2DM) patients generally suffer from
both extracellular and intracellular hypo-magnesemia [5-7], knowing
that body typically absorbs only 20-50% of ingested magnesium [8,9]. Forty newly discovered Type 2 diabetic patients, non-smokers, aged
So understanding the factors that can improve or prevent magnesium  >35 years of both sexes, were stratified into different strata according
absorption and bioavailability is an important first step to addressing  to sex, age, body mass index (BMI) and fasting blood sugar (FBS) and

deficiencies in magnesium level, especially among diabetic patients  randomly allocated into either intervention or control group.
where chronic latent Mg deficit is common [5].

Subjects

It is well documented that dietary fibers are a significant component StUdY design
of human diet and play a vital role in human health [10]. However, two
types of fiber exist, water insoluble and soluble fibers, and both are
considered healthy [11]. Water soluble fibers (SF) found to improve

This study utilized a clinical randomized controlled trial that
conducted on 40 newly discovered Type 2 diabetes patients who were
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on oral anti-diabetes medication. Subjects were randomly stratified
and allocated into two groups. The control group (Group A) consists of
20 participants, who did not receive any food supplements throughout
the intervention period and continued with their regular diet. While,
the intervention group (Group B) consist of 20 participants who were
on soluble fibers supplementation for eight weeks along with their
regular diet.

The intervention groups receive supplementation of soluble fiber
10.5 g daily. The intervention protocol was designed in a way that 7.0 g
of soluble fiber was given to the intervention group subjects 15 minute
before lunch and 3.5 g of soluble fiber 15 minutes before dinner.
Respondents were instructed to consume soluble fiber (psyllium) with
an adequate amount of water to prevent choking (first stir the fiber
dose well in 100 ml of water and drink it, then drink additional 50 ml
of water).

To insure subjects’ compliance to the intervention program, subjects
were contacted by phone 3 times weekly and they were instructed to fill
up the compliance checklists to record the daily consumption of the
soluble fiber doses, these checklists were collected weekly. The
magnesium level pre and post intervention was measured for both
groups.

Data Analysis

Following data collection, all data were reviewed before being
entered into the study database. Data were entered into an SPSS
(Statistical Package for Social Sciences) version 18.0 for Windows. The
data analysis was divided into two steps: descriptive statistics and
analysis of variance. The data are presented in tables. The quantitative
data are represented in the form of proportions (%) and of means with
standard deviations or medians. Magnesium level of the two groups
was compared at the baseline, and after eight weeks of intervention. To
evaluate the impact of soluble fibers on magnesium utilization,
repeated measure ANOVA was used. The level of significance was set
at 0.05.

Results

The results of this study consist of two important sections. The first
one is the baseline characteristics of the respondents, while the second
one is the changes in the magnesium level. The aim of this study is to
determine whether soluble fiber supplementation decreases
magnesium level in the plasma in T2DM patents.

Table 1 presents the socio-demographic and socio-economic
characteristics of the respondents. The mean age of the responders was
47.3 years ranging from 41 to 57 years. The majority of the responders
(44.4%) had attained a university level of education, 11.1% had
diploma certificates, 22.2% obtained secondary school level, and 22.2%
had attained a low educational level (Primary to preparatory
education). The average household size was 7.08, and the number of
families ranged from 2 to 11. This average household size (5.7) was
higher than the average household size of in Gaza and West Bank,
which is 5.11(Palestinian Central Bureau of Statistics 2014).

Almost, 97.22% of the total respondents were married and 2.77%
were widowed. Majority (80.6%) of the respondents were breadwinners
and working as governmental or self-employees, and 19.4% did not
have any type of job. The average of total income was 2211.11 NIS, and
36.1% of all respondents depend on regular humanitarian aids. The
relative poverty and the deep poverty lines according to consumption

patterns (for reference household consisted of 2 adults and 3 children)
in the Palestinian Territory in 2010 were 2,237 NIS, and 1,783 NIS
respectively, meaning that 52.8% of the respondents are living under
relative poverty, out of them, 47.2% were living in absolute or deep
poverty households.

Profile Variables Mean SD | Frequency | Percentage
Age in 47.3 (3.86)
years
Male 18 50.00%
Gender Female 18 50.00%
Total 36 100.00%
North Gaza 4 0.00%
Gaza 6 0.00%
Place of Middle 6 0.00%
residency Khan Younis 1 80.55%
Rafah 9 19.44%
Total 36 100.00%
City 19 53.80%
Specific Refugee camps 4 11.10%
place Villages 13 35.10%
Total 36 100.00%
Owner 36 100%
:ZE;:; Tenant 0 0.00%
Total 36 100.00%
Never been to school 0 0.00%
Primary to Preparatory 8 22.20%
Secondary school 8 22.20%
Educationa
level diploma certificates 4 ce:t1if.i1c;/ies
University graduated 16 44.50%
Total 36 100.00%
Less than 1783 NIS?@ 17 47.20%
Family Between,\1”788b3- 2236.9 2 5.60%
income
(NIS) More than 2237 NIS® 17 47.20%
Total 36 100.00%
aDeep or absolute poverty
bUnder relative poverty
°Not poor

Table 1: Socio-demographic and Socio-economic characteristics of
respondents.
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Table 2 shows no significant changes in the intervention group
when compared with the control group after 8 weeks of soluble fiber
supplementation. There was a trivial increment in the magnesium level
in the intervention group (from 1.591 to 1.605 mg/dl) (Mean diff 0.02
mg/dl) after 8 weeks of intervention.

Control (n=18) Intervention (n=18) P a
. value’
Variables
Pre Post Pre Post
Mg level | 1.68(0.135)° | 1.68(0.110) | 1.591(0.116) | 1.605(0.125) | 0.58

2Repeated Measure ANOVA between Control and intervention groups

bMean (Standard Deviation)

The level of significance is <0.05

Table 2: Differences in magnesium level in the control and intervention
groups.

Figurel illustrates the improvement in the fasting blood sugar after
8 weeks of dietary fiber supplementation. The results showed
remarkable and significant reduction in the (FBS) before and after the
intervention in the intervention group (163.11 to 116.56 mg/dL), while
in the control group, a minor reduction in the fasting blood sugar was
reported (156.39 to 151.22 mg/dL).
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Figure 1: The improvement in the fasting blood sugar after 8 weeks.

Discussion

Magnesium is considered the second abundant intracellular
micronutrient in the human body [4]. Magnesium ions regulate over
300 biochemical reactions in the body through their recognized role as
enzyme co-factors [1]. The essentiality is a reflection of the role that
magnesium plays in the stabilization of ATP and other molecules (4).
Since then, researchers have come to realize that frank magnesium
deficiency is rare and that it only occurs in clinical settings such as
diabetes [7]. Intracellular hypomagnesaemia may result in disorders of
tyrosine-kinase activity on the insulin receptor, an event related to the

development of insulin resistance and decreased cellular glucose
utilization [18], and is a common feature of patients with Type 2
diabetes [5].

The proposed mechanism by which Mg improve insulin sensitivity
is that, magnesium works as a natural calcium antagonist [19], where
magnesium and calcium compete with one another for the same
binding sites on plasma protein molecules [20,21]. Because increases in
intracellular free calcium may play a pathogenic role in the insulin
resistance syndrome [22] and consider cell death trigger [23].
Interestingly, magnesium inhibits calcium-induced cell death [24].

Diets containing a good amount of dietary fiber can provide a lot of
health benefits, such as helping to improve weight and glycemic index
among T2DM [12]. However, fiber and some of the associated
substances like phytate have strong in vitro mineral-binding capacities;
hence fiber has been suspected of impairing Mg absorption [16]. More
important, free phosphate may form insoluble salt complexes with
magnesium; phosphate groups in phytate may also inhibit magnesium
absorption [16]. Fiber rich foods have been shown to lower
magnesium bioavailability [17]. However, it is not clear whether this
was an independent effect of fiber or a reflection of the phytate content
of these foods.

Results of this study pointed that, there is no statistical significant
effect on magnesium level in the intervention group as compared with
the control group after 8 weeks of soluble fiber from psyllium
supplementation. There are different physicochemical properties and
different biological effects of dietary fibers on the body [25].
Interestingly, the fermentable or soluble fibers, may enhance
magnesium absorption to small degree in the healthy large intestine
[17]. A lot of studies pointed that fermentable dietary fibers improve
Mg status and absorption in the large intestine [26-28]. The exact way
by which soluble fibers improve Mg bioavailability in human still
unclearly understood. The proposed mechanisms in animal studies
could be due to the fermentation of soluble fiber. The fermentation of
soluble fiber increases an acidification of luminal contents, which tend
to improve solubility of Mg, which easier and enhance the availability
of Mg for transport across the ileal epithelium [29]. Also, fermentation
of soluble fiber increase the production of SCFAs, the SCFAs stimulate
Mg?* transport via stimulation of a Mg?*-2H* exchange mechanism
(30,31].

Conclusion

The inclusion of moderate amounts of psyllium to the normal daily
diet, dose not decreases magnesium level in the plasma in type 2
diabetes patients.
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