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Abstract
Background and Objectives: Obesity has reached epidemic proportions globally. Among several methods
for treating obesity, the use of dietary supplements is common recently. One supplement that can help in
this regard might be vitamin B6 in high doses.The objective of this study was to evaluate the e�cacy of
pyridoxine hydrochloride supplementation on anthropometric measurements, body composition, visceral
adiposity index and metabolic status in obese and overweight women.

Methods and Study Design: In this randomized controlled clinical trial, 44 obese and overweight women
aged 18–50 years were selected and divided randomly into two groups: an intervention group (receiving
80 mg pyridoxine hydrochloride supplement for 8 weeks) and control group (receiving placebo for 8
weeks).

Results: In the pyridoxine hydrochloride group, weight(p=0.01), body mass index(p=0.009), fat
mass(p=0.003), waist circumference(p=0.005), visceral adiposity index(p=0.001), fasting insulin, Insulin
Resistance(HOMA-IR), Total cholesterol, low density lipoprotein(LDL), Triglycerides (TG) and
leptin(p<0.001) decreased whereas adiponectin(p<0.001) increased in comparison to the baseline values.
There was a signi�cant difference in fat mass, visceral adiposity index, fasting insulin, HOMA-IR and TG
between pyridoxine hydrochloride and control groups following intervention in adjusted models(p<0.05).

Conclusions: The �ndings suggest that vitamin B6 supplementation may be effective in reducing BMI
and improving body composition and biochemical factors associated with obesity.

Trial registration: Iran Clinical Trials Registry: IRCT20181002041206N1. Registered on 31 October 2018,
https://en.irct.ir/trial/34220.

Background:
Abnormal or excessive fat accumulation in the body is de�ned as overweight and obesity, which may
affect on health status. In 2016, more than 1.9 billion adults aged 18 years and older were overweight. Of
these over 650 million adults were obese (1). Genetic factors, sedentary life style, mild in�ammation in
the body, the consumption of certain medications, some diseases, the lack of balance between calories
intake and calories consumed, sleep deprivation or stress are all known factors associated with obesity
(2). Obesity is related with chronic disease, such as cardiovascular disease, diabetes, hypertension,
stroke, musculoskeletal disorders and some cancers (1, 3). There are several strategies to weight loss
including adequate physical activity, weight loss medications, and various types of obesity surgery (4).
Since drug therapy and surgeries are accompany with various side effects, using natural or synthetic
dietary supplements has attracted the attention of researchers.

Vitamin B6 is one of the water-soluble vitamins. There are three forms of Vitamin B6: pyridoxamine (PM),
pyridoxal (PL), and pyridoxine (PN) (5). De�ciency of this vitamin is rare because it is abundant in food
sources. The maximum amount of this vitamin is found in meat, whole grains, vegetables and nuts.

https://en.irct.ir/trial/34220
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Beside dietary source, the gut microbiota is an important source of vitamin B6 production in the
colon(6).Vitamin B6 acts as an important coenzyme in various reactions in the body, including:
metabolism of amino acids, glucose release from glycogen, modulation and regulation of steroid
hormone receptors, tryptophan conversion to niacin and Biosynthesis of sphingolipids (6). It is also
played a role in the biosynthesis of dopamine, serotonin and gammaaminobutyric acid neurotransmitters
that regulate various functions like blood pressure, mental state and depression and appetite(7–9).In
some studies the effects of pyridoxine on calcium ion signaling have been observed that increases
lipolysis and decreases fatty acid synthesis(10–12). In some studies, it has also been shown to decrease
insulin resistance (13–16) and improved lipid pro�le (13, 17–19). The antioxidant (20) and anti-
in�ammatory (15) effects of this vitamin are also seen. The effect of different forms of vitamin B6
administration on mice has been shown to decrease signi�cantly in Body and adipose tissue weight(21),
fasting blood glucose(13, 22), liver triglyceride and cholesterol levels and hepatic lipid accumulation (13),
fasting insulin levels and increase insulin sensitivity (3, 14) in previous studies.

Since the effect of oral pyridoxine hydrochloride (vitamin B6) supplementation on weight loss in obese
and overweight subjects has not been studied, the current study was aimed to evaluate the effect of oral
pyridoxine hydrochloride supplement on anthropometric measurements, body composition, visceral
adiposity index, glycemic and lipidemic risk factors and serum levels of leptin and adiponectin in obese
and overweight women.

Methods:
This randomized, double-blind, placebo-controlled clinical trial included 44 obese and overweight women.
The trial was approved by the Ethics Committee of Ahvaz Jundishapur University of Medical Sciences
(reference number: ir.ajums.rec.1394.254) and registered in the registration center for clinical trials in Iran
(code: IRCT20181002041206N1).Initial anthropometric measurements, namely the weight, height, waist
circumference (WC), and waist-to-hip circumference ratio (WHR), were recorded. Inclusion criteria were
age range of 18–50 years, body mass index (BMI) equal to or higher than 25 kg/m2 and patient
satisfaction. Exclusion criteria included pregnancy; lactation; menopause; smoking; alcohol and drug
abuse; participation in exercise or weight reduction programs; medications known to affect weight in the
past six months; history or presence of other diseases such as diabetes, cardiovascular diseases,
hypertension, and infection; other in�ammatory disorders; liver and kidney disorders; steroids or hormonal
drugs; and the consumption of vitamins and minerals in the past six months.

Study Design:
This study investigated the effect of 80 mg pyridoxine hydrochloride supplement on anthropometric
measurements, body composition, visceral adiposity index, glycemic and lipidemic risk factors and serum
levels of leptin and adiponectin in obese and overweight women. Patients were recruited from
Jundishapur University of Medical Science, in Ahvaz, Iran, in 2019. After explaining the projects, we
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requested each participating patient to complete the consent form. Enrolled patients were divided into
two groups by randomized block allocation using random number table. Randomization and allocated
number to each group was performed by an independent consultant statistician. The participants in
intervention group received 80 mg pyridoxine hydrochloride (Two 40 mg tablets) per day for 8 weeks
whereas participants in control group received matching starch tablets. Pyridoxine hydrochloride
supplement were Purchased from pharmacy and placebo tablets were manufactured by Pharmaceutical
Incubator, Jundishapur University of Medical Science (Ahvaz, Iran). On the basis of randomized block
allocation, pyridoxine hydrochloride and placebo tablets were distributed to the persons by research
assistants who were not aware of group allocation. Data collectors, interviewers and principal
investigators were not aware of the patient allocation during the intervention period. Patients were
followed biweekly by telephone during the study. Participant's compliance to the treatment was
calculated by counting the number of remaining tablets at the end of the study. If more than 10% of
prescribed tablets were not consumed, the patient was excluded. Patient recruitment �owchart for this
clinical trial is presented in Fig. 1.The diet was recorded before, during, and at the end of the study by
using 3-day food recall, namely one weekend day and two weekdays, to assess their total energy and
macronutrient intake. We asked participants not to change their level of physical activity during the study.
International physical activity questionnaire (IPAQ) was used to assess physical activity. Data from the
IPAQ were converted to metabolic equivalent (MET)-minutes/week by using the existing guidelines (23).
Demographic information and medical history were recorded for each participant, and anthropometric
measurements including weight (use of BF511-Omron body composition monitor) and height were
recorded, and the BMI (kg/m2) was calculated. The height was measured using a non-stretchable tape to
the nearest 0.5 cm while standing barefoot with heels sticking to the wall, head straightened, and eyes
looking forward. The weight was measured with minimum clothing by using a BF511‐Omron body
composition monitor. The body composition was also measured with this device. Subsequently, the body
mass index (BMI) and visceral adiposity index (VAI) were determined using the formulae BMI = weight in

kilograms divided by the square of the height in meters and 
(24). Visceral fat was measured using the visceral fat index and suggested as a valid indicator of visceral
fat performance.

Biochemical Analysis:
At the beginning and at the end of the study, blood samples were collected from all participants after 12–
14 hour overnight fasting. Serum samples were prepared then frozen and stored at -70 ° C until used for
biochemical testing. The parameters were FBS, total cholesterol, low- and high density lipoprotein (LDL
and HDL, respectively), triglyceride (TG), serum insulin, leptin and adiponectin. Serum glucose, TG, and
total and HDL cholesterol were measured using the enzymatic method. LDL cholesterol was calculated
using the Friedewald formula [total cholesterol – (HDL + TG/5)] (25). Serum insulin was measured using
an enzyme linked immune sorbent assay (ELISA) test kit (Diaplus, Canada), and the homoeostasis model
assessment of insulin resistance was calculated using the following formula: fasting plasma glucose
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(mmol/L) × fasting insulin (µU/mL)/22.5 (26). Serum leptin was measured using a leptin ELISA test kit
(Diagnostics Biochem Canada Inc, London, ON, Canada). For quantitatively detecting human adiponectin
in samples, we used a human adiponectin ELISA test kit (Boster Biological Technology, USA).

Statistical analysis:
SPSS software version 22 was used for statistical analysis of data. We used Kolmogorov-Smirnov test to
determine normality for all quantitative data. Mann-Whitney U test and Wilcoxon's signature ranking test
were used as non-parametric options to compare sample parameters at the beginning and at the end of
the study, respectively, between and within groups. Univariate ANCOVA was used for adjustment of
potential confounding variables, namely the energy intake (kcal/day), Weight (kg), BMI (kg/m2), and
physical activity level (MET-minutes/week). In describing the data we use mean and standard deviation
(mean ± standard). The differences were statistically signi�cant at p < 0.05. In this study, the diet was
analyzed using a Nutritionist IV (First Databank, San Bruno, CA, USA), which was modi�ed for Iranian
foods.

Results:
Demographic and anthropometric characteristics of the participants at the baseline and the end of the
study have been presented in Table 1.The results of this information show no signi�cant differences
between the two groups in the beginning of the study (P > 0.05). There were no signi�cant changes in
BMI, weight, Muscle mass, WC, WHR, visceral adiposity index and physical activity in the subjects after
consuming of pyridoxine hydrochloride and placebo (Table 1).

 
At the end of the study, we just observed signi�cantly decreased in fat mass between the two groups (P = 
0.02). Of course after adjustments for weight, BMI, energy intake and physical activity levels, fat mass (P 
< 0.001) and visceral adiposity index (P = 0.03).

In the intervention group Weight (p = 0.01), BMI (p = 0.009), Fat mass (p = 0.003), WC (p = 0.005) and
visceral adiposity index (p = 0.001) decreased signi�cantly after eight weeks. The Placebo group showed
no signi�cant change after eight weeks (P > 0.05).

Table 2 shows macronutrients intake and dietary vitamin B6 in two groups. No signi�cant change was
observed in these variables between two groups at baseline, during and the end of study (P > 0.05).

 
Tables 3 and 4 show the biochemical indices in the beginning and at the end of the study in the two
groups. There was no signi�cant difference in FBS, fasting insulin, Insulin resistance index (HOMA-IR),
lipid pro�le (triglyceride, total cholesterol, LDL-C, HDL-C), leptin and adiponectin between the two groups
at baseline (P > 0.05).
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At the end of the study, we observed signi�cant reduction in fasting insulin (P < 0.001), HOMA-IR (P < 
0.001), total cholesterol (P = 0.006), LDL (P = 0.03), and TG (P = 0.006) between the two groups. This
result was remained signi�cant for fasting insulin (P < 0.001), HOMA-IR (P < 0.001) and TG (P = 0.04) after
adjustment of weight, BMI, energy intake and physical activity levels.

In the post intervention, fasting insulin (P < 0.001), HOMA-IR (P < 0.001), total cholesterol (P < 0.001), LDL
(P < 0.001), TG (P < 0.001) and leptin (P < 0.001) decreased signi�cantly in the intervention group. Also,
adiponectin (P < 0.001) increased signi�cantly after eight weeks vitamin B6 supplementation. The
Placebo group showed no signi�cant change after eight weeks (P > 0.05). No side effects from vitamin
B6 supplementation were observed at the end of the study.

 

 

Discussion:
To the best our knowledge, this is the �rst randomized, double-blinded, controlled clinical trial to evaluate
the effects of 80 mg/day pyridoxine hydrochloride supplement on anthropometric measurements, body
composition, visceral adiposity index, glycemic and lipidemic risk factors and serum levels of leptin and
adiponectin in obese and overweight women. The current recommended daily amount (RDA) for B6 is
1.6 mg for adults over 19(27). No adverse effects have been seen from the consumption of B6 food
sources. Although some studies have shown severe sensory neuropathy due to treatment with 2–6 g /
day pyridoxine hydrochloride (28).The amount of upper limit for this vitamin is 100 mg/day (29).

Results of the present study showed that 8-week consumption of pyridoxine hydrochloride reduced BMI
and improved body composition compared with the placebo.

In some studies the effects of pyridoxine on calcium ion signaling have been observed that increases
lipolysis and decreases fatty acid synthesis (10–12) Zemel et al (2013) studied the effects of a leucine
and pyridoxine-containing nutraceutical on body weight and composition in obese subjects. They recently
demonstrated leucine to modulate energy partitioning between adipose tissue and muscle. Further,
leucine exhibits a synergy with B6, resulting in reduced adipocyte lipid storage coupled with increased
muscle fat oxidation and insulin sensitivity, and reduced oxidative and in�ammatory stress (15). They
found that this nutraceutical combination improve oxidative capacity and thereby signi�cantly augments
weight and fat loss (30). Pyridoxal phosphate inhibits adipocyte Ca2 + in�ux in vitro, resulting in
signi�cant decreases in adipocyte fatty acid synthase expression and activity and corresponding
reductions in adipocyte triglyceride content(31) because Ca2 + signaling coordinately stimulates fatty
acid synthase activity and inhibits lipolysis in adipocytes(32–36)
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Our results showed that pyridoxine hydrochloride had bene�cial effects on lipid pro�le.This effect of
vitamin B6 have been shown before (17–19). Pyridoxine supplementation decreased plasma total
cholesterol, LDL cholesterol and triglycerides; and reduced HDL cholesterol (17).Also vitamin B6
supplementation was associated with a signi�cant reduction in total cholesterol and HDL cholesterol
(18).

We observed signi�cant reduction in fasting insulin and HOMA-IR. In some studies, it has also been
shown to decrease fasting blood glucose (13, 22) and insulin resistance (13–16).

Unoki-Kubota et al (2010) examined pyridoxamine supplementation, an inhibitor of (Advanced glycation
end products) AGE formation could ameliorate insulin resistance in obese mice with type 2 diabetes. In
this study administration of pyridoxamine decreased fasting insulin levels and improved insulin
sensitivity in mice (14).

Spellacy et al in 1976 decided to investigate the role of vitamin B6 (pyridoxine) treatment in women with
gestational diabetes. This study demonstrated that in one small group treatment with vitamin B6 resulted
in an improvement in glucose tolerance and reduced plasma insulin (37). In 2009, Hagiwara et al,
conducted a study to investigate the effects of pyridoxamine on glucose intolerance and obesity in mice.
It showed that the antioxidative effect of pyridoxamine is associated with improvement of glucose
intolerance and obesity in mice fed a high-fat diet. They said that pyridoxamine may be useful in the
treatment of the obesity-associated metabolic syndrome(21).Moreover they recently demonstrated the
effect of pyridoxamine, an AGE inhibitor, on improvement of glucose intolerance in type 2 diabetes
mellitus mice(38).

In our study leptin decreased and adiponectin increased signi�cantly in the pyridoxine hydrochloride
group. Maessen et al(2016) reported that pyridoxamine (PM) intervention prevents body weight gain,
improves metabolic characteristics (Fasting plasma glucose, cholesterol, insulin, and leptin levels),
prevents mild vascular dysfunction and reduces lipid content of liver in (High fat diet)HFD-Induced obese
mice. Altogether, these �ndings highlight the potential of PM to serve as an intervention strategy in
obesity (39).

The design of the study, inclusion and exclusion criteria, controlling for covariates, and repeated
assessment of dietary components are amongst the strengths of this study. The randomization method
distributes fairly the unknown confounding factors between the intervention and control groups. We also
used double-blind method to minimize selection and information biases. There are some limitations
pertinent to this trial, and we had a few lost to follow‐up that prevented us to do intention‐to‐treat
analysis. Further studies with larger sample sizes, longer duration and different dosages of pyridoxine
hydrochloride are recommended. Although the participants were asked to maintain their usual diet
especially food sources of vitamin B6 during the study, the results may have been affected by unreported
or poor compliance. There was not any report of complication or side effect due to intake of pyridoxine
hydrochloride supplement by the participants during the study.
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Conclusion:
This study demonstrated that 8-week supplementation with pyridoxine hydrochloride can reduce BMI and
improve body composition and biochemical factors associated with obesity. Pyridoxine hydrochloride
may have protective effects against obesity.

Abbreviations
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Enzyme linked immune sorbent assay
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Table 2. Dietary intake at the baseline, mid and end of the study in two groups.
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Table 3. Effect of pyridoxine hydrochloride supplement on FBS, fasting insulin and lipid pro�le in the
study population.
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Table 4. Effect of pyridoxine hydrochloride supplement on leptin and adiponectin pre and post the
intervention.

Figures
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Figure 1

Flowchart of participant recruitment for the clinical trial of pyridoxine hydrochloride supplementation in
obese and overweight women.
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