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Abstract 
 
Background Polycystic ovary syndrome (PCOS) is that the commonest reproductive endocrine disorder among 

women of reproductive age, affecting high of population worldwide. It’s the most typical 
multisystem endocrinopathy having diverse etiopathogenesis in women, causing menstrual 
irregularities, hirsutism and anovulatory infertility. 

Objective To determine the effect of Glucomannan, Amorphophallus konjac supplementation on body 
weight, body mass index (BMI), Insulin level, insulin resistance indexes, fasting glucose level, 
luteinizing hormone (LH) level, testosterone, sex hormone binding globulin (SHBG) and lipid profile 
in over weight and obese women patients with PCOS. 

Methods Thirty obese and overweight women with PCOS, mean BMI = 32 kg/m2 with mean age = 29 yr were 
enrolled in the study. They were received Glucomannan in a dose of 2300 mg daily) for three 
months. The parameters were measured before and after three months of treatment are BMI, 
fasting plasma glucose, serum insulin levels, Insulin resistance indexes; homeostasis model 
assessment of β-cell function (HOMA-B), homeostasis model assessment of insulin resistance 
(HOMA-IR) and quantitative insulin sensitivity check index (QUICKI), lipid profile; serum cholesterol, 
triglycerides, very low density lipoprotein (VLDL-C), low density lipoprotein (LDL-C) and high density 
lipoprotein (HDL-C),  LH, testosterone and SHBG. 

Results Glucomannan shows highly significant decrease in weight, glucose, insulin level, HOMAB, HOMAIR, 
QUICKI, testosterone, LH, serum cholesterol, triglycerides, VLDL-C and LDL-C and highly significant 
increase in HDL-C and SHBG concentrations, no effect on BMI. 

Conclusion Glucomannan was effective in management of patients with PCOS through their ability to decrease 
the glucose, insulin levels, insulin resistance indexes, lipid profile, testosterone and LH and increase 
the HDL-C and SHBG. 
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Introduction 

nder normal conditions, the hormone 
insulin rises briefly after eating. It 
stimulates the liver and muscles to take 

up sugar from the blood and convert it to 

energy. That then causes blood sugar to fall, 
and then insulin to fall. With normal insulin 
sensitivity, both sugar and insulin are normal 
on a fasting blood test. With insulin resistance, 
blood sugar may be normal, but insulin is high. 
Why? Because the pancreas has to make more 
and more insulin to try to get its message 
through. Too much insulin generates 
inflammation and causes weight gain. It can 
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also lead to type 2 diabetes and heart disease. 
Too much insulin is also an underlying 
physiological driver of polycystic ovary 
syndrome (PCOS) (1).  
PCOS is a heterogeneous disorder that affects 
at least 7% of adult women, the National 
Institutes of Health Office of Disease 
Prevention, reported that PCOS affects 
approximately five million women of 
childbearing ageing the U.S. it is one of the 
leading causes one of the leading causes of 
female infertility (2). 
Research submits that 6-11% of females; 18-44 
years of age are affected by PCOS, 
reproduction it the most common endocrine 
abnormality amongst women of reproductive 
age in the world. Women looking for help from 
health care professionals to resolve issues of 
obesity, acne, amenorrhea, excessive hair 
growth, and infertility often receive a diagnosis 
of PCOS. Women with PCOS have higher rates 
of endometrial cancer, cardiovascular disease, 
dyslipidemia, and type-2 diabetes mellitus (3). 
It is a relationship between the presence of 
polycystic ovaries and signs of hirsutism, 
menstrual disturbances (e.g. amenorrhea, 
oligomenorrhea) and obesity (4). 
Insulin resistance is a key feature of both obese 
and lean PCOS. It occurs in 70-95% of people 
with obese PCOS and 30-75% of people with 
lean PCOS, high insulin can impair ovulation 
and cause the ovaries to make excess 
testosterone (5). 
Glucomannan (GLUC), which is a soluble, 
fermentable, and highly viscous dietary fiber. It 
is derived from the root of konjac plant, which 
is native to Asia. GLUC consists of a 
polysaccharide chain of beta-di glucose and 
beta di mannose with attached acetyl groups in 
a molar ratio of 1:1.6 with beta 1-4 linkages. 
Then human salivary and pancreas amylase 
enzyme cannot split (beta 1, 4 linkages), GLUC 
passes relatively unchanged into the colon, 
where it is highly fermented by colonic bacteria 
(6). 
GLUC has a high molecular weight and can 
absorb up to fifteen times its weight in water, it 

is considered one of the most viscous dietary 
fibers known. In the stomach, the GLUC turns 
into gelatin and induces a sense of satiety. 
Thus, GLUC inhibits the absorption of 
cholesterol and fats and reduce sugar 
absorption; it prevents the blood glucose peak 
by reducing the release of insulin from the 
pancreas and thus prevents hypoglycemia. It 
has been shown that GLUC long-term 
supplementation reduces fasting glucose and 
LDL cholesterol plasmatic levels in diabetic 
patients (7). 
The aim of this study is to explain the 
effectiveness of GLUC   in the management of 
Iraqi women patients with PCOS. 
 
Methods 
Patients 
This prospective study was conducted during 
the period from July 2018 to August 2019. The 

Ethics Committee of the Al-Nahrain 
Institutional Review Board Medical College 
approved this study. Women included in this 
study were among those who attended Clinic 
of Gynecology and Obstetrics in Al-Imamein Al-
Kadhimein Medical Teaching City; Baghdad, 
Iraq, Patients were selected randomly 
according to the day of presentation to the 
clinic. All participants were given informed 
consent before they were included in this 
study. 
The patients were; thirty women diagnosed 
with PCOS in their reproductive age (18-40 
years). All the patients had at least 2 out of 3 of 
Rotterdom criteria.  
Each patient was involved to detailed clinical 
history, physical examination and typical 
appearance of polycystic ovaries by ultrasound 
according to the criteria of Rotterdam 
consensus meeting 2003. 
 
Safety Assessment 
Safety assessment included medical history, 
physical examination, hormonal level, and 
serum chemistry at all visits and the monitoring 
of drug-related adverse events by recordation 
in patient diaries. 
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Laboratory investigations 
Weight, length, body mass index (BMI). [BMI = 
weight (kg)/ height (m)2].  
Hormonal assays include sex hormone binding 
globulin (SHBG), testosterone, and luteinizing 
hormone (LH) by (TOSOH Corporation, Japan). 
Fasting plasma glucose, serum insulin levels, 
insulin resistance indexes: 

• HOMA-B = homeostasis model 
assessment of β-cell function; [HOMA-
B= (20 x insulin in mIU/mL)/(glucose in 
mmol/L- 3.5] 

• HOMA-IR = homeostasis model 
assessment of insulin resistance; 
[HOMA-IR= (glucose in mmol/L x insulin 
in mIU/mL)/22.5] 

• QUICKI = quantitative insulin sensitivity 
check index; [QUICKI = 1/(log [FIRI in 
mU/l] + log [FPG in mg/dl]). 

Lipid profile: serum cholesterol, triglycerides, 
very low-density lipoprotein (VLDL-C), low 
density lipoprotein (LDL-C) and high-density 
lipoprotein (HDL-C) concentrations by (Selectra 
pro, Elitech, France). 
 
Study Design and Treatments 
The enrolled patients were asked to take 2300 
mg of Gluc (NOW company, USA) orally for 
three months. Clinical examination, 
biochemical assay, and hormonal assay were 
performed at baseline and after three months 
of therapy. All patients provided their written 
informed consent and completed the entire 
trial. 
 
Statistical analysis  
The data were analyzed using Statistical 
Package for Social Sciences (SPSS) program 
version 25 by the National Opinion Research 
Center (NORC), at the University of Chicago. 
Results were reported as mean±SD. The total 

variations were analyzed by performing the 
statistical design t-test. Probability levels of less 
than 0.05 were considered significant. 
 
Results 
GLUC treatment was well-tolerated by all 
patients. None of the subjects suspended the 
therapy due to side effects, although some 
experienced transient flatulence during the 
first month of treatment. The mean weight and 
BMI decreased significantly during the 
treatment time, from (88.90±8.41) kg to 
(81.21±7.68) kg, (34.43±5.16) kg/m2 to 
(31.45±4.71) kg/m2 respectively (Table 1). 
The results (Mean±SD) of glucose (mg/dL), 
insulin (uIU/ml), HOMAB, HOMAIR and QUICKI 
comparison of the GLUC group between before 
and after treatment show highly significant 
decrease  (p<0.001) in the values (104.72±7.23 
vs. 84.48±5.96), (10.31±2.19 vs. 6.64±0.70), 
(119.48±32.52 vs. 90.99±24.22), (2.67±0.61 vs. 
1.39±0.18), (1.48±0.22 vs. 1.34±0.05) 
respectively (Table 1). 
In this study, results (mean±SD) before vs. after 
3 months of treatment with GLUC of total 
cholesterol, triglycerides, LDL-C, VLDL-C, LH and 
testosterone show highly significant decrease 
(p<0.001) in the values as (173.71±10.54 vs. 
165.17±7.52), (131.48±6.32 vs. 98.31±9.58), 
(98.55±10.02 vs. 80.97±6.76), (31.38±3.49 vs. 
27.00±2.39), (23.09±3.52 vs. 16.32±2.71), 
(65.56±19.68 vs. 31.59±8.87) respectively 
(Table 1) (Figures 1-4). Where the results 
(Mean±SD) before versus after 3 months of 
treatment with GLUC of HDL-C and SHBG 
showed highly significant increase (p<0.001) in 
the values as (43.78±3.67 vs. 57.21±3.69), 
(42.97±5.79 vs. 57.04±6.83) respectively (Table 
1) (Figures 5). 
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Table 1. Comparison of weight, height, body mass index, glucose, insulin, insulin resistance 
indexes, lipid profile, LH, SHBG and Testosterone, in patients' group between before and after 

three months treatment of glucomannan 
 

Parameter 
Glucomannan 

P value 
Before After 

Wt (kg) 88.90±8.41 81.21±7.68 0.005 
BMI (kg/m2) 34.43±5.16 31.45±4.71 0.012 

Glucose (mg/dl) 104.72±7.23 84.48±5.96 <0.001 
Insulin (uIU/ml) 10.31±2.19 6.64±0.70 <0.001 

HOMAB 90.99±24.22 119.48±32.52 0.010 
HOMAIR 2.67±0.61 1.39±0.18 <0.001 
QUICKI 1.48±0.22 1.34±0.05 <0.001 

TG (mg/dL) 131.48±6.32 98.31±9.58 <0.001 
Cholesterol (mg/dL) 173.71±10.54 165.17±7.52 0.001 

VLDL-C (mg/dL) 31.38±3.49 27.00±2.39 <0.001 
LDL-C (mg/dL) 98.55±10.02 80.97±6.76 <0.001 
HDL-C (mg/dL) 43.78±3.67 57.21±3.69 <0.001 

LH (mIU/ml) 23.09±3.52 16.32±2.71 <0.001 
Testosterone (mIU/ml) 65.56±19.68 31.59±8.87 <0.001 

SHBG (mIU/ml) 42.97±5.79 57.04±6.83 <0.001 

 
 
 

 
 

Figure 1. Comparison of mean Testosterone (mIU/ml) between study group before and after 
treatment 
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Figure 2. Comparison of mean glucose (mg/dl) between study group before and after 
treatment 

 
 
 

 
 

Figure 3. Comparison of mean insulin (mIU/ml) between study group before and after 
treatment 
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Figure 4. Comparison of mean luteinizing hormone (mIU/ml) between study group before and 
after treatment 

 
 
 

 
 

Figure 5. Comparison of mean sex hormone binding globulin (nmol/L) between study group 
before and after treatment 
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Discussion 
PCOS is multifaceted disorder have 
neuroendocrine and ovarian dysfunction, high 
incidence of metabolic disorder, such as 
obesity and glucose intolerance (4,8). 
The results (Mean±SD) of glucose (mg/dL), 
insulin (uIU/ml), HOMAB, HOMAIR and QUICKI 
comparison of the GLUC group between before 
and after treatment show highly significant 
decrease (p<0.001). The high insulin level 
stimulates the thecal and stromal cells of 
ovarian to secrete androgen (9). The insulin 
resistance with compensatory 
hyperinsulinemia, leading to hyper 
androgenism. The action of insulin on the 
production of androgens in the ovary is 
thought to be through insulin like growth 
factor-1 (IGF-1) receptors on theca and stromal 
cells (10,11). 
In recent years in Iraq, PCOS has become a very 
common disease due to the complicated 
lifestyle of social and environmental conditions 
and the lack of societal culture towards proper 
nutrition, so stress, bad eating habit, sweets 
and gaseous drinks has a role in increasing 
cases of PCOS between the women. 
The mean weight and BMI decreased 
significantly during the treatment time due to 
GLUC is a water-soluble fiber, it’s encouraged 
weight loss in several ways; it is very low in 
calories (12). It takes space in stomach and 
promotes a feeling of fullness (satiety) then 
reducing food intake and delays stomach 
emptying time, due to increased satiety (13). 
One of the studies showed a correlation 
between altered gut bacteria and body weight, 
it mentioned that GLUC enhances the good 
bacteria in your intestine, which due to short 
chain fatty acids like butyrate that protect 
against fat gain in some animal studies (14). 
GLUC differs from other soluble fibers, as it's 
especially viscous, making it effective for 
weight loss. Weight reduction was significantly 
greater among those who supplemented with 
GLUC (15). 
Many other studies agree with these results. 
GLUC caused modest weight loss in overweight 
and obese individuals when regularly ingested 
before a meal (16,17). 

In the gastrointestinal tract GLUC conforms to 
gelatin and induces a satiety. It inhibits the 
absorption of cholesterol, fats and decrease 
sugar absorption; it prevents the blood glucose 
increasing by reducing the release of insulin 
from the pancreas, this wonderful in part to 
better control of glucose and reduce insulin 
resistance (6,18,19). 
Many studies have steadily shown that GLUC 
taken with a meal significantly reduces the 
glucose and insulin response by as much as 
one-half., adding GLUC to your diet could 
potentially lower your risk of developing heart 
disease and type 2 diabetes (18). 
GLUC reduces plasma glucose level and make 
alteration of plasma insulin when taken in 
obese and healthy subjects. Insulin resistance 
indexes were decreased in female subjects 
taking GLUC but increase in the placebo-taking 
females (20). 
GLUC appears to beneficially affect total 
cholesterol, LDL-C, triglycerides, body weight, 
and FBG, but not blood pressure (21).  
Insulin sensitivity or β-cell function, according 
to HOMA-IR, QUICKI and HOMA-B indexes 
show change after treatment; however, 
significantly (p < 0.001) in GLUC group. This 
agrees with, an increased response to insulin 
and reduction in glycemia in diabetic patients 
consuming GLUC (22).  
In this study, the patients in group that 
receiving GLUC show decreased in total 
cholesterol, LDL-C, triglycerides and increased 
in HDL-C. These results agree with study 
reported that cardiovascular benefits of GLUC 
are due to its effect on lipids. Studies have 
shown that GLUC is not only statistically 
significant, but probable is also clinically 
significant (23). 
These effects on total cholesterol, LDL-C, and 
HDL-C are comparable to those observed 
several meta-analysis studies that suggests 
effect of soluble fibers demonstrate reductions 
in triglycerides with soluble fibers. The cause of 
GLUC ability to especially lower triglycerides 
compared with other soluble fibers is not 
known, probable due to higher viscosity and its 
ability to alter the metabolic pathways of 
hepatic cholesterol and lipoprotein metabolism 
(24), increased fecal neutral sterol and bile acid 
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contents thus improving blood lipid levels (25). 
Compared to other gel-forming fibers, GLUC 
has three-to five folds stronger lipid-lowering 
effect (26). Two previous studies showed 
Glucomannan and others soluble fiber believed 
to decrease the risk of cardiovascular disease 
risk by modifying plasma lipids (27). 
Patients getting GLUC had statistically 
significantly lower total cholesterol, LDL-C 
cholesterol, triglycerides, body weight, and 
fasting glucose level, it is having greatest 
cardiovascular benefits due to its effect on 
lipids profile (23). 
This research is a novel due to first time 
studying  the GLUC effects on women with 
PCOS, we see a significant statistical difference 
in the hormones levels testosterone, LH and 
SHBG in the GLUC  group before and after 
treatment (p≤0.001); the effects of the GLUC 
on the hormones were probably due to GLUC 
have a hypoglycemic effect to lower blood 
glucose level and decrease the insulin 
resistance lead to decrease in ovarian 
androgen level, free testosterone, increase 
SHBG, decrease hypothalamic GnRH  pulses,  
and  this  lead to  low   in  the LH level (28).   
Administration of an insulin sensitizing agent 
has beneficial role in lowering serum 
testosterone level by exerting its action over 
serum insulin and increasing insulin sensitivity 
of tissues in PCOS (18). 
The benefit of GLUC in PCOS treatment as a 
fiber supplement should be used to get a 
significant weight reduction. In addition, 
reduces fasting glucose increment, improve 
insulin sensitivity and decrease an elevation of 
serum lipids (29). 
GLUC was effective in management of patients 
with PCOS throw their ability to decrease the 
glucose, insulin levels, insulin resistance, lipid 
profile, testosterone and LH and increase the 
HDL and SHBG. 
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