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ABSTRACT 

Objective: Thiamine or vitamin B1 is a coenzyme involved in the carbohydrate metabolism. It is 

vital micronutrient that is required for the production and secretion of insulin, and its level drops 

in diabetes. Therefore, the aim of this study was to evaluate the biochemical changes related to 

different thiamine levels in patients with type I Diabetes Mellitus. 

Methodology: This was a case-control study carried out in outpatient department (OPD) of 

Diabetes Department of Jinnah post graduate medical institute, Karachi. The duration of the 

study was about 6 months following approval of synopsis. A total of 30 participants with newly 

diagnosed type I Diabetes were selected; 18 participants had low/normal serum thiamine level 

while 12 participants had high serum thiamine level of both genders with age < 25 to > 46 years 

were included.  Mann-Whitney U Test was applied to evaluate the association between thiamine 

levels and biochemical and hematological parameters in patients with type I diabetes. 

Results: The study findings revealed the mean age of type 1 diabetes patients was 24.20±6.39 

years whereas 22 (73.3%) of them were females. Comparison of hematological parameters 

among type 1 diabetic patients with different thiamine levels revealed that only mean red blood 

cell count was significantly different among them (p=0.048) where patients with low/normal 

thiamine level had higher red blood cell count than those with high thiamine level (4.58±0.72 vs. 

4.12±0.36). Moreover, mean total cholesterol levels were also found to be higher among patients 
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with low/normal thiamine levels than those with high thiamine levels (210.06±41.22 vs. 

190.42±14.24).  

Conclusion: This study concluded that patients with low/normal thiamine level had 

significantly higher red blood cell count than those with high thiamine level. However, 

low/normal and high levels of thiamine were insignificantly associated with biomarkers 

related to diabetes such as glucose, high density lipoprotein, triglycerides and cholesterol, 

serum creatinine and urea.  

Keywords: Blood sugar, hematological parameters, thiamine level, type I diabetes mellitus. 

INTRODUCTION 

Thiamine is also termed as Vitamin B1 which is water-soluble vitamin that cannot be made by 

the body and a coenzyme that involves in the metabolic reactions of branched-chain amino acids 

in addition to carbohydrates [1]. Thiamine is a fundamental micronutrient that is found in 

different food sources, while many factors can affect its serum level for instance elevated 

temperature and high pH, diuretics, calorie rich food having simple sugars, prolonged drinking of 

alcohol, pyrexia, unnecessary workout, pregnancy and milk secretion, trauma and distress. [2] 

Moreover, the half-life of thiamine in human ranges from 1–3 weeks. [3] Thiamine is a vital 

micronutrient in the body for energy metabolism, exactly 4400 kJ of energy can be generated by 

0.33 mg of thiamine [4].  

 

Thiamine di-phosphate (ThDP) is the basic active form of thiamine. It is a component that helps 

in numerous multi-enzyme complexes linked with glucose metabolic reaction, such as α-

ketoglutarate dehydrogenase complex, pyruvate dehydrogenase complex (PDHC), and 

transketolase. Thiamine deficiency (TD) indicates an appropriate investigational system to 

comprehend the neurodegenerative illness wherein mitochondrial malfunction causes non-

functioning of tri-carboxylic citric acid (TCA) cycle enzymes [5]. 

Diabetes mellitus (DM) is an important public health encumbrance because of its accompanied 

morbidity, high monetary expenses and mortality. The occurrence of diabetes is rising speedily 

all over the world, involving several Arab Gulf Kingdoms [6]. A community-based national 

epidemiological health analysis stated that total incidence of diabetes mellitus in Saudi adults has 

been reported 23.7% involving the age between 30-70 years [7]. Similarly, a research by Al-
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Daghri et al. conducted in year of 2011 revealed that occurrence of diabetes mellitus in the 

Kingdom of Saudi Arabia (KSA) was 31.6% [8]. Type I diabetes [previously termed insulin-

dependent diabetes mellitus (IDDM)], which is characterized by an irreparable autoimmune 

devastation of beta-cells of pancreatic islets [9]. It is most frequently occurs in children and 

young people that is described by insulin insufficiency and hyperglycemic state [9, 10]. The 

etiological factor of type I diabetes is not fully implicit, however it is documented that 

environmental and genetic factors are responsible for progression and development of disease 

[11]. 

It is also stated that many other organ systems and hematopoiesis might be affected by thiamine 

insufficiency. Additionally, human body possess erythrocytes that are most important blood 

cells. They transport oxygen to the cells in respiration [12]. Furthermore, hemoglobin (Hb) is 

oxygen-carrying protein in blood that reflects the ability of the blood to supply the oxygen to 

tissues in order to perform body functions along with transfer of carbon dioxide from the body 

[13]. Moreover, thiobarbituric acid reactive substance (TBARS) is the outcome of lipid 

peroxidation (LPO) that is a significant episode triggered by oxidative stress connected to the 

development of many diseases. Elevated reactive oxygen species (ROS) in deficient thiamine 

can stimulate cell membrane destruction together with LPO and trigger variations of transporters 

and ion channels [14]. 

Besides the effects of thiamine deficiency on hematopoiesis, thiamine is a cofactor that involves 

in sugar metabolism; [15] Thiamine is necessary for the preparation and release of insulin, and 

its level drops in diabetes. In thiamine insufficiency, glucose is digested and absorbed by 

metabolic pathways that can initiate insulin resistance and complications of diabetes [16]. Earlier 

researches have been stated that diabetes can be controlled by intake of thiamine supplements 

[17]. 

Use of diuretics for longer duration causes thiamine deficiency resulting a renal impairment [18]. 

The most severe complication of diabetes is Diabetic nephropathy that clinically obvious as 

existence of microalbuminuria eventually develops macroalbuminuria. Therefore, sufficient renal 

replacement therapy is needed for proper functioning of kidney at this stage [19]. The evidence 

of microalbuminuria is suggested to be diabetic nephropathy in diabetes and also indicates 

cardiac episodes [20]. Consequently, the development of diabetic nephropathy in type I diabetes 

patients could be stopped by regulating glycaemia and blood pressure with angiotensinogen-
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converting enzyme (ACE) inhibitor treatment that decreases microalbuminuria [21]. It is 

observed that reduced thiamine level in diabetes is associated with increased renal clearance of 

thiamine [22]. Additionally, thiamine therapy is also advised to prevent renal and cardiac 

episodes in type II diabetes patients, thus enhancing worth of life and decreasing more 

complications [23]. Therefore, this study was intended to assess several biochemical parameters 

with low/normal and high serum thiamine levels in type I diabetes patients. 

 

METHODOLOGY  

This case-control study was conducted in outpatient department (OPD) of Diabetes Department 

of Jinnah post graduate medical institute, Karachi by using non-probability convenient sampling 

technique. The duration of study was about 6 months following synopsis approval. The ethical 

approval was accepted by the Ethical Review Board of concerned Department. A total of 30 

participants with newly diagnosed type I diabetes were selected; 18 participants had low/normal 

serum thiamine level while 12 participants had high serum thiamine level of both genders with 

age < 25 to > 46 years were included in the study whereas those patients who were taking 

diuretics, had co-morbidities like Ischemic heart diseases, chronic liver diseases, those patients 

who experienced major transplant surgery, end phase renal disease and gastrointestinal disease 

were excluded from the study. 

After receiving permission from the participants, data was documented from patients of diabetic 

clinics of Jinnah Post graduate Medical Center (JPMC) Karachi. Blood Samples were collected 

from the diabetic clinics of Jinnah Post graduate Medical Center (JPMC), Karachi and Dow 

University Ojha Campus, Karachi. Collected Blood was used to determine the hematological 

parameters like RBCs, hemoglobin (Hb), WBC count, and hematocrit value (HCT). The 

collected blood samples were centrifuged immediately at 2000 rounds/minute (rpm) for 20 

minutes duration in non-heparinized tube. The clear supernatant serum was assessed for 

biochemical parameters including fasting blood sugar (FBS), random blood sugar (RBS), 

creatinine, urea, hemoglobin A1c (HbA1c), blood and urinary thiamine levels. Complete lipid 

profile such as triglycerides, high density lipoprotein [HDL]-cholesterol, total cholesterol was 

evaluated by using a biochemical analyzer. 
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The SPSS Statistics version 20 was used to analyze data. Biochemical parameters, blood sugar 

level, creatinine, urea, HbA1c, blood and urinary thiamine levels and cholesterol level were 

documented as Mean±S.D. Mann-Whitney U test was used to evaluate the association between 

thiamine levels and biochemical and hematological parameters in patients with type I diabetes. A 

p value less than 0.05 was reflected as statistically significant.   

RESULTS 

The mean age of type 1 diabetes patients was 24.20±6.39 years whereas 22 (73.3%) of them 

were females. Comparison of hematological parameters among type 1 diabetic patients with 

different thiamine levels revealed that only mean RBCs count was significantly different among 

them (p= 0.048) where patients with low/normal thiamine level had higher red blood cell count 

than those with high thiamine level (4.58±0.72 vs. 4.12±0.36). Moreover, mean total cholesterol 

levels were also found to be higher among patients with low/normal thiamine levels than those 

with high thiamine levels (210.06±41.22 vs. 190.42±14.24) whereas mean serum creatinine 

levels were found to be higher among patients with high thiamine levels than those with 

low/normal thiamine levels (0.82±0.21 vs. 0.71±0.12) though both these relationships were 

statistically insignificant, as shown in Table I.  
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Table I: Comparison of Hematological Parameters across Thiamine Levels 

Variables 

Thiamine Level 

p* Low/Normal (n=18) High (n=12) 

Mean±S.D. Mean±S.D. 

RBC Count 4.58±0.72 4.12±0.36 0.048 

Hematocrit 41.78±3.81 40.67±3.08 0.602 

Hemoglobin 11.49±1.26 11.15±0.95 0.325 

WBC Count 7.13±2.58 7.41±2.16 0.439 

Platelet Count 260.50±65.04 256.58±59.70 0.983 

Fasting Blood Sugar 151.00±43.45 151.75±51.64 0.851 

Random Blood Sugar 269.61±34.52 266.42±40.89 0.723 

Urea  25.78±5.45 29.42±9.47 0.346 

Creatinine 0.71±0.12 0.82±0.21 0.185 

Sodium 133.67±2.19 133.83±2.62 0.917 

Potassium 4.01±0.28 4.10±0.37 0.917 

HbA1c 7.40±0.66 7.63±0.55 0.285 

Triglycerides 180.28±62.91 153.17±45.19 0.391 

LDL Cholesterol 117.89±15.84 118.50±17.21 0.95 

HDL Cholesterol 39.78±6.51 41.33±7.17 0.602 

Total Cholesterol 210.06±41.22 190.42±14.24 0.113 

*Mann-Whitney U Test 

DISCUSSION 

Thiamine is an essential water-soluble vitamin and accessibility of this vitamin is necessary for 

usual cellular metabolism of the brain [24] and required for many other bodily functions. It 

works as a particular component of certain enzymes contributed in cellular metabolism to get 

energy and its insufficiency may disturb TCA cycle enzymes [25, 26]. Therefore, this study 

demonstrated the association between hematological and biochemical parameters, blood sugar 

level with different thiamine levels among type I diabetic patients.  
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The present study reported an insignificant difference between total cholesterol levels and high 

and low thiamine level among type I diabetes patients. These findings were not corroborated 

with another research that revealed a substantial reduction in total cholesterol amongst individual 

with adequate thiamine intake. The reported frequencies of patients with raised total cholesterol 

and LDL-C levels were lesser in adequate thiamine intake group, [27] that was consistent with 

another former research findings [28]. Furthermore, one of the studies demonstrated that regular 

administration of thiamine improves vascular functions and impedes atherosclerosis 

development [29], which was in agreement with further research that supported thiamine 

treatment for shorter duration restored vascular function in smokers [30]. 

Similarly, another research detected a robust relationship between blood thiamine levels and 

differs in biochemical factors in diabetes type I. These include blood glucose level (p=0.008), 

HDL (p= 0.001), and serum creatinine (p= 0.001). Their research statistics proved the part of 

thiamine and thiamine phosphate esters in averting the metabolic variations and probably the 

complications associated with  

type I diabetes; thiamine and thiamine phosphate ester levels were associated with biomarkers 

related with diabetes such as HDL, LDL, blood glucose, triglycerides and cholesterol along with 

micro-albuminuria and urinary thiamine [31]. The present study findings were inconsistent with 

the above reported research and showed an insignificant association between HDL, blood 

glucose, triglycerides, cholesterol level, serum creatinine and thiamine level among type I 

diabetes patients (p>0.05).  

Notably, another research reported that triglycerides and cholesterol levels were considerably 

increased in both types of diabetes patients in comparison with controls.[15] Their study findings 

further showed that HDL level was significantly decreased in both types of diabetes patients than 

control group.[15] Likewise, previous research performed in 2016 also observed  significantly 

lower HDL levels in type I diabetes patients in comparison with controls (p=0.005). 

Furthermore, one of the studies has been found significantly higher level of triglycerides and 

cholesterol in type I diabetes patients in comparison with controls (p= 0.008) [23]. Similarly, one 

more research assessed the cholesterol level in type II diabetes revealed that significantly higher 

level of triglycerides in patients with type II diabetes as compared to controls (p<0.001) [32]. 

The present study did not supported the above mentioned researches as triglycerides level were 
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insignificantly decreased as well as HDL level were insignificantly increased with high thiamine 

level among type I diabetes patients (p>0.05).  

Interestingly, findings of one research indicated that both RBS and FBS levels were significantly 

raised in both types of diabetes patients in comparison with controls. Additionally, their findings 

further revealed significantly higher HbA1c in both types of diabetes patients in comparison with 

controls [15]. In the same way, earlier study piloted in 2015 indicated significantly higher 

glucose levels in type I diabetes patients in comparison with controls (p=0.001) [31]. Likewise, 

one former research conducted in 2003 also revealed higher levels of HbA1c in patients with 

diabetes than individuals without diabetes (p=0.002). HbA1c has also been recommended to be a 

greatly particular and expedient investigative tool for diabetes [33]. The present study revealed 

confliction with the above researches by revealing an insignificant association between FBS, 

RBS and HbA1c and thiamine levels among type I DM patients. 

Nonetheless, this study can have selection predisposition owing to a non-probability sampling 

technique and observer bias. Therefore, prospective researches along with a probability sampling 

technique are suggested for elucidation the relationship in bigger samples to acquire more 

accurate consequences. 

 

CONCLUSION 

This study concluded the positive impact of thiamine to prevent metabolic variations among 

patients with type I diabetes. It was revealed that patients with low/normal thiamine level had 

significantly higher red blood cell count than those with high thiamine level. However, 

low/normal and high levels of thiamine were insignificantly associated with biomarkers 

related to diabetes such as glucose, high density lipoprotein, triglycerides and cholesterol, 

serum creatinine and urea.  

Ethical Consideration: Study was approved from the ERC of University. 
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