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ABSTRACT

Objective: Diabetes Mellitus has been observed to be related with low thiamine levels in the body,
as it affects directly on carbohydrate metabolism. Therefore, this study was intended to
assessdemographic characteristics and serum thiamine levels in type | and type Il diabetic patients
and healthy control group.

Methodology: This was a case-control study carried out in diabetic outpatient department (OPD)
of Urban Health Center and New Karachi, Hospital. The duration of the study was about six months
after approval of synopsis. The study sample included 90 participants and divided into three
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groups, 30 participants each in the control, type | diabetes and type Il diabetes groups. Patients
with type | and Il diabetes mellitus of both genders with age < 25 to > 46 years were included in the
study. One Way ANOVA was applied to find out the significance of differences among the groups.
Results: The study results showed that out of 90 participants, 33(36.7%) were males and
57(63.3%) were females; 1(1.1%) of them had low thiamine level, 17(18.9%) had normal thiamine
level whereas 72(80.0%) had high thiamine level. It was observed that significant association found
between thiamine levels and age groups (p<0.001). Furthermore, 18(60.0%) had Low/Normal
thiamine level and 12(40.0%) had high thiamine level in type | diabetes patients while 30(100%) in
control group and Type Il Diabetic patients had high thiamine level with significant association
between them (p<0.001). On the other hand, an insignificant association was found between
gender and low and high thiamine levels (p=0.743).

Conclusion: This study concluded that both the age and group types were significantly associated
with thiamine levels of the participants. Furthermore, type | Diabetes patients had significantly lower
thiamine levels as compared to type Il Diabetes and controls. On the other hand, there was no
significant relationship of gender with thiamine levels.

Keywords: Thiamine level; Type | and Il diabetes mellitus; age; gender.

1. INTRODUCTION

Thiamine, also regarded as vitamin Bl
characteristically a water-soluble vitamin and act
as a coenzyme in carbohydrates metabolism and
essential amino acids [1]. Thiamine is a
fundamental dietary element that can be gained
by a variety of food sources, however many
factors can affect its serum level for instance
elevated temperatures and pH, use of diuretics,
high-calorie diet comprising simple
carbohydrates, prolonged drunkenness, pyrexia,
undue workout, pregnancy and lactation, tension
and trauma [2,3]. Additionally, the thiamine half-
life in the body ranges only 1 to 3 weeks [4]. It is
evidently reported that thiamine insufficiency is
directly or indirectly linked with various diseases
such as cardiovascular diseases (CVD) and
diabetes, lipid abnormalities, obesity, angina,
myocardial infarction (MI) and psychological
disorder such as depression [5]. Thiamine is
richly existing in many food sources for instance
meat, whole grains, mushrooms, beans, and
nuts. In high socio-economic status countries,
cereals, wheat flour, and infant formulations with
thiamine fortification; thiamine-fortified foods give
around half of the overall quantity of vitamin
consumed in these surroundings [6].

The Biosynthesis of thiamine is composed of
distinct branches for creation of pyrimidine and
thiazole ring that are compressed to make
thiamin monophosphate (ThMP) and
consequently changed into thiamin diphosphate
(ThDP) which is an active form [7].

Thiamine exists in the body by way of free
thiamine, in addition to numerous phosphorylated

forms: thiamine  monophosphate (ThMP),
thiamine diphosphate (ThDP), and thiamine
triphosphate (ThTP) [7]. ThDP is a vital cofactor
in many enzyme complexes contributed in the
carbohydrates and amino acids metabolism [8].

The recommended nutrient intake (RNI) of
thiamine is 1.2mg per day for males and
1.1 mg/day for females, and rises to 1.4 mg/day
for expecting women and 1.5 mg/day for
breastfeeding women. In period of early
childhood, 0.2 mg/day (0-6 months) and
0.3 mg/day (7-12 months) is considered as
sufficient ingestion of thiamine. The RNI
progressively rises to 0.5 mg/day for ages1-3
years, 0.6 mg/day for children 4-6 years and
0.9 mg/day by age’s 7-9 years. After the age of
10 years, children and adult's thiamine
requirement is similar [9].

Evaluation of Thiamine status can be executed
by two means, by measuring the degree of
ThDP-capacity of a thiamine-dependent enzyme
(erythrocyte transketolase (ETK) assay), and by
quantifying thiamine metabolites in nearby
tissues. The ETK assay is reflected to be more
helpful, as it shows definite vitamin functionality.
Both methods indicate deficient thiamine status
in areas of the world where beriberi happens
than where it does not happen. Though in
populations, both non-affected and affected
persons with beriberi may have equally lower
thiamine levels [10,11]. Thiamine esters and
other metabolites are exist in urine and blood.
Total blood thiamine level (free thiamine plus its
esters) normally ranges from 75-195 nmol/L, that
is mostly found in the form of ThDP
(70-180 nmol/L) [12]. The degree of ThDP
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reduction in red blood cells is same to that of
other organ tissues, and it is well associated with
nutritionalstatus [8].

Type 2 Diabetes Mellitus is a disease that is
caused by multiple factors characteristically
concomitant to carbohydrate and fat metabolism,
though, many essential dietary elements are also
involved to some extent either as part of the
cause or influence of this chronic pathology. The
complications and consequences of diabetes are
caused by forming disproportion among free
radical creation and their regulation by natural
antioxidants [13]. Thiamine works as a coenzyme
in the active transference of aldehyde groups
and glycation, along with neural transmission and
conduction of neural activity, and may have
influence on the progression of numerous
diabetic complications [14].

Reduced thiamine levels and raised renal
clearance have been observed in both Types |
and Il Diabetes mellitus [15]. It was evidently
proved by a cross-sectional comparative study
included healthy controls, microalbuminuric and
macroalbuminuric DM patients. Low thiamine
levels were reported in diabetes, with a
progressive reduction of albumin in urine, more
so in macroalbuminuria. Moreover, thiamin level
was negatively correlated with lipid profile in
microalbuminuria [16].

It is proposed that several thiamine
supplementation researches revealed with
encouraging outcomes, such as ingestion of
thiamine supplementation in one month has been
revealed to decline glucose and leptin in diabetic
patients than healthy controls [17].

Nonetheless, the association between thiamine
ingestion and diabetes, CVDs, lipid abnormalities
and psychological fithess are still vague.
Thiamine remedy is also recommended to be
beneficial in prevention of renal and
cardiovascular disorders in patients with type I
DM, in this manner improving the quality of life
and decreasing complications [18]. This study
was aimed to evaluate various demographic
factors such as age and gender and variation of
serum thiamine levels in type | and type Il
diabetic patients and associate them with healthy
controls.

2. METHODOLOGY
This was a case-control study carried out in

diabetic outpatient department (OPD) of Urban
health Center and New Karachi Hospital by using
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non-probability convenient sampling technique.
The duration of the study was about six months
after approval of synopsis. A total of 90
participants were selected and divided into three
groups, each with 30 participants. Group A was
the control group and included healthy non-
diabetic participants, while group B included
patients with type | DM, and group C included
patients with type Il DM. Patients with type | and
Il diabetes mellitus of both genders with age < 25
to > 46 years were included in the study whereas
those patients who were taking diuretics therapy,
had significant co-morbidities such as chronic
Liver diseases, Ischemic heart diseases, patients
who have undergone major transplant surgeries,
end stage renal disease and gastro intestinal
disease were excluded from the study.

After getting informed consent from the
participants, data was recorded from diabetic
clinics of Karachi. Collected Blood samples in the
non-heparinized tube were instantly centrifuged
at 2000 rounds per minute (rpm) for duration of
20 minutes. The clear supernatant serum was
utilized for the valuation of many biochemical
investigative parameters comprising creatinine,
urea, random blood sugar (RBS) levels, fasting
blood sugar (FBS) levels, hemoglobin Alc
(HbA1lc), blood and urinary thiamine levels.

The data was entered and analyzed by SPSS
Statistics version 20. The data was reported as
frequencies and percentages. One Way ANOVA
was applied to find out the significance of
differences among the groups. P-value < 0.05
was considered as statistically significant.

3. RESULTS

The study sample comprised of 90 participants
and divided into three groups, 30 each in the
control, type 1 diabetes and type 2 diabetes
groups. Descriptive analysis showed that
23(25.6%) of the participants were aged up to 25
years, 20 (22.2%) were aged from 26 to 35
years, 28 (31.1%) were aged from 36 to 45 years
whereas 19 (21.1%) were aged 46 years or
above. Moreover, 33(36.7%) were males
whereas 57 (63.3%) were females; 1 (1.1%) of
them had low thiamine level, 17 (18.9%) had
normal thiamine level whereas 72 (80.0%) had
high thiamine level, as shown in Table 1.

Association of age with thymine level reported
that 12(52.2%) participants were up to 25 years
of age, 5 (25.0%) participants were 25 to 35
years and 1 (3.6%) participant were 35 to 45
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years of age had Low/Normal thiamine level.
However, 11 (47.8%) participants were up to 25
years of age, 15 (75.0%) participants were 25 to
35 years, 27 (96.4%) participants were 35 to 45
years and 19 (100.0%) participants were above
46 years of age had high thiamine level
indicating  significant  association between
thiamine levels and age (p<0.001). As far as the
gender is concerned, 6 (18.2%) males had
Low/Normal thiamine level while 27(81.8%) had
high thiamine level. Furthermore, 12 (21.1%)
females had Low/Normal thiamine level while 45

(78.9%) had high thiamine level with an
insignificant association between them
(p=0.743).Furthermore, 18  (60.0%) had

Low/Normal thiamine level and 12(40.0%) had
high thiamine level in type | diabetes patients and
30(100%) in control group, and Type Il Diabetic
patients had high thiamine level with significant
association between them (p<0.001), as shown
in Table 2.

4. DISCUSSION

Diabetic patients are usually associated with mild
thiamine insufficiency, as is increased renal
thiamine clearance [19]. The present study
demonstrated the relationship between age,
gender and type of diabetes with variation in
thymine levels.
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Interestingly, one research reported that type | or
Il DM patients had significantly decreased serum
thiamine levels in comparison with controls [18].
The present study showed consistency to some
extent in a manner that type | Diabetes had
significantly lower serum thiamine levels as
compared to type Il DM and controls.

Another former research performed in 2016 also
described thiamine levels to be substantially
reduced in type | DM patients as compared to
controls [20]. The present study endorsed the
above cited analysis and observed that serum
thiamine level was significantly lower in type |
Diabetes as compared to type I DM and
controls.

Similarly, one more research done in 2007 also
reported that plasma thiamine level to be
significantly lower in type | and type Il diabetic
patients in comparison with normal controls [19].
Likewise, another research performed in 2012
stated blood thiamine level to be significantly
lessened in DM type | and Il patients as
compared to controls [21]. The present study
endorsed all above reported researches and
revealed that blood thiamine concentration to be
significantly lower only in patients with DM type |
while thiamine concentration was reported high
in Type Il Diabetes and controls.

Table 1. Demographic characteristics of Participant Profile (n=90)

Variables(n=90) n (%)
Age Up to 25 years 23 (25.6)
26 to 35 years 20 (22.2)
36 to 45 years 28 (31.1)
46 years or above 19 (21.1)
Gender Male 33 (36.7)
Female 57 (63.3)
Low 1(1.2)
Thiamine Level Normal 17 (18.9)
High 72 (80.0)

Table 2. Association of age, gender and group type with thiamine levels

Variables(n=90) Thiamine level P value
Low/Normal (n=18) High (n=72)
Count (%) Count (%)
Age Up to 25 years 12 (52.2) 11 (47.8)
26 to 35 years 5(25.0) 15 (75.0) <0.001
36 to 45 years 1(3.6) 27 (96.4)
46 years or above Nil 19 (100.0)
Gender Male 6 (18.2) 27 (81.8) 0.743
Female 12 (21.1) 45 (78.9)
Control Nil 30 (100)
Group Type 1 Diabetes 18 (60.0) 12 (40.0) <0.001
Type Type 2 Diabetes Nil 30 (100)
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A number of researches have revealed
deficiency of thiamine in persons with both type |
and type Il diabetes. Clinical trials have
presented altered erythrocyte transketolase
action showing a possibility of thiamine
deficiency in both type | and type Il diabetes,
although the frequency of suspected persons
differs from 17% to 79% through the trials
[22,23]. As far as the present study is concerned,
thiamine deficiency was found in 18(60.0%)
patients with Type | Diabetes mellitus as
compared to Type Il Diabetes and controls.

Likewise, one analysis assessed thiamine status
by investigation of erythrocytes, plasma, and
urine in type | and type Il diabetic patients and
relates to signs of vascular disorders. Thronalley
and associates recruited 26 Type | Diabetic
patients and 48 type |l Diabetic patients with and
without microalbuminuria and 20 healthy control
participants. They indicated that low level of
plasma thiamine was reported in 76% of patients
with type 1 diabetic patients and in 75% of
patients with T2D with a significant difference
found between them [19]. The present study was
not in agreement with the above mentioned
research and observed that serum thiamine
concentration was significantly decreased in 18
(60.0%) in patients with type | Diabetes than type
I DM and controls. On the other hand, all the
type Il DM patients and controls had high
thiamine levels.

Interestingly, further analysis reported that type |
diabetes (T1D) patients had significantly lower
blood thiamine levels as compared to healthy
controls, and there was an inverse relationship
existed between thiamine and glucose levels
[12]. The present study was consistent with the
above reported research and showed that 18
(60.0%) patients with type | diabetes (T1D) had
significantly lower blood thiamine levels than
healthy controls [24].

Therefore, it is stated that thiamine ultimately has

a part in the diabetic endothelial vascular
dysfunction (micro and macroangiopathy),
dyslipidemia, nephropathy, retinopathy,

cardiopathy, and neuropathy.
5. CONCLUSION

This study concluded that both the age and
group types were significantly associated with
thiamine levels of the participants. Furthermore,
type | Diabetes patients had significantly lower
thiamine level as compared to type Il Diabetes
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and controls. On the other hand, there was no
significant relationship of gender with thiamine
levels.
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