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Abstract 
Context: Bitter melon (Momoradica charantia) is one of the well-known plants used for lowering 
blood glucose since antiquity. Aims: To compare the efficacy and safety of PDM011011 capsule 
(1200 mg/day) with Metformin (1000 mg/day) in a 15 weeks study using mean change in fasting 
plasma glucose (FPG) and Hb1Ac% in subjects with type 2 diabetes mellitus (T2DM). Settings and 
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Design: This is an open-label, randomized, active-controlled, multicentric, phase III study. Methods 
and Material: A total of 123 eligible patients were randomized in 2:1 ratio in PDM011011 and 
Metformin arm. Total 83 subjects received PDM011011 capsule (1200 mg/day) and 40 subjects 
received Metformin (1000 mg/day) in their respective arms for 15 weeks. Subjects were analyzed 
for FPG and Hb1Ac% at baseline and during treatment visits (Visit 3 to Visit 7). Safety assessments 
were carried out. Results: In this study, the significant reduction in mean FPG level was observed 
after treatment with PDM011011 capsule and Metformin in T2DM patients. The mean change from 
baseline to week 15 in FPG was 14.52 mg/dL (95% CI: 6.36, 22.67) in the PDM011011-treated 
subjects and 28.34 mg/dL (95% CI: 21.35, 35.32) in the Metformin-treated subjects. At week 15, 
the mean change from baseline in HbA1c levels was 0.27% (95% CI: 0.06, 0.47) in the PDM011011 
arm and 0.62% (95% CI: 0.40, 0.83) in the Metformin arm. Conclusion: PDM011011 capsule (1200 
mg/day) exhibited the modest efficacy and safety as compared to Metformin (1000 mg/day) in 
type 2 diabetes patients. 
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1. Introduction 
Diabetes mellitus is a chronic metabolic disorder having multiple etiologies, characterized by hyperglycemia 
resulting from defective insulin secretion, resistance to insulin action, or a combination of both [1] [2]. In 2013, 
around 382 million people were diabetic and the number of diabetes cases is anticipated to be raised by 55 % till 
2035 [3]. Diabetes leads to 1.5 million deaths worldwide in 2012 and is the seventh leading global cause of 
death [4]. 

Diabetes is associated with many complications. Impaired renal function, blindness, amputations are the 
prominent microvascular complications of diabetes. Macrovascular complications affect the cardiovascular sys-
tem manifesting myocardial infarction and strokes [5]. Pathophysiological conditions in Type 2 Diabetes melli-
tus (T2DM) are due to impaired insulin secretion by pancreatic β cells and insulin resistance or both [6]. T2DM 
can be treated with metformin, insulin secretagogues, DPP-4 inhibitors, GLP-1 mimetic, acarbose and insulin 
[7]. For the management of T2DM, it is essential that treatment should improve glycemic control with no or 
least adverse effects [8]. 

Nowadays, medicinal plants are getting importance because of the better efficacy and less side effects than the 
artificial medication for the management of diabetes [9] [10]. Bitter melon (Momoradica charantia) is one of the 
well-known plants used for lowering blood glucose since antiquity [11]. Many preclinical studies and clinical 
studies have endorsed Momoradica charantia as a potential anti-diabetic agent [10] [12]. 

Recent studies show that bitter melon extract promotes a balanced storage of glucose in the liver as glycogen, 
supports healthy insulin secretion by the islets of Langerhans, and promotes peripheral glucose utilization and 
healthy serum protein levels according to in vivo and in vitro studies. Momordica charantia increases glucose 
utilization by liver, decrease gluconeogenesis via inhibition of two key enzymes glucose-6-phosphatase and 
fructose −1.6 bisphosphatase and improves glucose oxidation through the shunt pathway by activating glu-
cose-6- phasphate dehydrogenase [13]. Momordica charantia restores hepatic glucose and lipid metabolism by 
increasing post-IR signal transduction linked to tyrosine phosphorylation of IRb and IRS (IR-insulin receptor) 
proteins thereby leading to PI3K activation [14]. 

GlycebalTM (PDM011011) is a clinically validated blend prepared using the unique and patented “Juice Cap 
Technology” without use of heat, harmful chemicals and solvents. The blend is obtained from fresh unripe green 
bitter melon fruits grown in organic farms. PDM011011 capsules (GlycebalTM) is a new plant based oral medi-
cation for the management of diabetes and contains unique nucleoside complex (NEC) and Uridine as a chemi-
cal marker. Promising results were obtained in our previous clinical trial of PDM011011 capsules as compared 
to placebo in type 2 diabetes patients. 

The objective of this study was to compare the efficacy and safety of PDM011011 capsule with Metformin in 
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patients of type 2 diabetes mellitus. 

2. Materials and Methods 
2.1. Patients 
2.1.1. Inclusion Criteria 
Male and female subjects of age ≥30 and ≤65 years diagnosed with T2DM (based on American Diabetes Asso-
ciation criteria). Diagnosed subjects of T2DM not on any other anti-diabetic agent or taken any anti-diabetic 
agent for continuous period of 3 months in the past were screened. Subjects with fasting plasma glucose of ≥110 
mg/dL and ≤250 mg/dL; and HbA1c ≥7% and ≤10% at the time of randomization were included in the study. 
Females of child-bearing potential, willing to use adequate methods of contraception, were included in the 
study. 

2.1.2. Exclusion Criteria 
The subjects were excluded from study having Type 1 diabetes mellitus, secondary diabetes mellitus, pregnant 
or lactating women, clinically significant cardiac disease, endocrine abnormalities other than stable thyroid dis-
ease or patients requiring insulin therapy, serum creatinine of ≥1.5 mg/dL, aspartate aminotransferase (AST) and 
alanine aminotransferase (ALT) values ≥2.5 × upper limit of normal (ULN). In addition, subjects currently tak-
ing any other herbal products, dietary supplements, or medications during the past 8 weeks that could affect 
plasma glucose and/or body weight were excluded from the study. 

The study was carried out in accordance with the ethical principles described in the Declaration of Helsinki. 
The Ethics Committee had reviewed the protocol and granted approval prior to the start of the study. Written 
informed consent form was taken from all subjects’ prior to start of study procedure. This trial is registered at 
http://www.ctri.nic.in/ (CTRI number CTRI/2013/01/003308). 

2.2. Plant Material and Drug Preparation 
The unripe green fruits of Momordica charantia plant were used for preparation of dry juice powder i.e. Gly-
cebal blend. It was authenticated at Piramal Enterprises Limited, Mumbai, India. The standardized dry juice 
powder was used to fill capsules. Each capsule contained 400 mg of dry fruit juice powder with not less than 0.4 
mg of Uridine as a chemical marker. 

2.3. Study Design 
This was an open-label, randomized, active-controlled, multicenter, phase III study to assess the efficacy and 
safety of PDM011011 capsules as compared to Metformin in subjects with T2DM. The study consisted of four 
phases viz. Screening phase (Visit 1, Day-21 to Day-8), Run-in Phase (Visit 2, Day-7 to Day-1), Treatment 
Phase (Visit 3 - Visit 7, Day 1 to Day 105), and Follow-up Phase (Visit 8, Day 112). In screening phase, 171 
potential subjects were screened from 8 centers of India as per inclusion and exclusion criteria after obtaining 
written informed consent. The 123 eligible subjects were counselled for diet and exercise during the run-in pe-
riod by a dietician/counsellor. Subjects were educated on the symptoms of hypoglycaemia and the method for 
self-monitoring of blood glucose level with the help of a glucose meter. Subjects were re-assessed at Visit 3 
based on the FPG level. The eligible subjects were randomized to one of two treatment arm (Treatment A or 
Treatment B) in a 2:1 ratio. Subjects in the Treatment A arm (N = 83) received one PDM011011 capsule of 400 
mg twice daily half an hour before meals (one capsule each before breakfast and dinner). Subjects in the Treat-
ment B arm (N = 40) received one Metformin tablet 500 mg twice daily during or after meals (one tablet each at 
breakfast and dinner). 

Following randomization on Day 1, subjects returned for dose titration on Day 21. Subjects receiving 
PDM011011 capsules were advised to take an additional capsule of PDM011011 (400 mg) at night and subjects 
receiving Metformin tablets were advised to take an additional tablet of Metformin (500 mg) during or after 
lunch for the remaining treatment period. Subjects were called for outpatient visits on Days 49 (Visit 5), 77 
(Visit 6), 105 (Visit 7) and 112 (Visit 8). During each Visit in the treatment phase (Visit 3 - Visit 7) safety and 
efficacy assessments were performed. Follow-up of all subjects in the study was taken at Visit 8 (Day 112). Out 
of 123, 111 subjects completed the study successfully. 

http://www.ctri.nic.in/
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2.4. Efficacy and Safety Assessment 
Efficacy assessment was performed by mean change in FPG level (Visit 3 - Visit 7) and Hb1Ac % (Visits 4 & 7) 
from baseline. The primary efficacy outcome was mean change in the FPG level between PDM011011 capsules 
and Metformin from baseline to week 15 (Visit 7). The secondary efficacy outcome was mean change in the 
HbA1c between PDM011011 capsules and Metformin in these subjects. Safety assessment was performed by 
patient reported adverse events (Visit 2 - Visit 8), physical examination, vital signs, and concomitant medication 
(Visit 1 - Visit 8), safety laboratory measurements (Visits 2, 4, 6 & 8), and ECG (Visits 2 & 8). 

2.5. Randomization 
This was an open label, active controlled, randomized study. All eligible subjects were randomized in 2:1 ratio 
for the PDM011011 capsule or Metformin treatment arms respectively. 

2.6. Statistical Analysis 
Statistical analysis was carried out using statistical analysis system (SAS) 9.1.3 or higher. 

Continuous variables (age, height, weight and BMI) were described by descriptive statistics (mean, SD) and 
categorical variables were presented by counts and percentages (race and gender). The mean change in FPG or 
HbA1c from baseline to Week 15 between PDM011011 capsules group and Metformin group were compared by 
an analysis of covariance (ANCOVA) model with treatment as fixed effect and baseline value of FPG or HbA1c 
as a covariate respectively. The mean change from baseline in FPG or HbA1c within PDM011011 capsules and 
Metformin group at each visit during treatment phase was analyzed using pair-t test. The difference between 
PDM011011 group and Metformin group 95% CI was analyzed using Two sample t-test for mean change from 
baseline in FPG or HbA1c at each visit during treatment phase. For comparison of PDM011011 capsule and 
Metformin, the difference in least square means (LSM), corresponding standard error, two-sided 95% Confi-
dence Interval (CI), two sided p-value was presented. The non-inferiority of PDM011011 capsules was estab-
lished if the upper limit of 2-sided 95% CI was lower than the non-inferiority margin of −25 by Satterthwaite es-
timate. In ANCOVA model the per-protocol population was used for FPG analysis while the intent-to-treat (ITT) 
and per-protocol (PP) population were used for the analysis of HbA1c. 

3. Results 
3.1. Subject Disposition 
In this study, a total of 171 subjects were screened, out of which 123 subjects were enrolled from 8 centers of 
India. Since, 46 subjects failed in screening tests and 2 subjects were discontinued prior to randomization. The 
eligible subjects were randomized in 2:1 ratio and received either PDM011011 capsule (N = 83) or Metformin 
tablet (N = 40). A total of 111 subjects (90% approximately) completed the study (Figure 1, Table 1). The most 
commonly reported reasons for study discontinuation were withdrawal of consent (5 subjects from PDM011011 
arm) and subjects lost to follow-up (4 subjects; 1 subject from PDM011011 arm and 3 subjects from Metformin 
arm). Two subjects in PDM011011 arm discontinued for safety reasons as judged by the investigator and/or 
sponsor, due to the withdrawal criteria being met (blood glucose values > 270 mg/dL). 

3.2. Demography 
The demographic characteristics are summarized in Table 2. The mean (SD) age of the subjects in the 
PDM011011 and Metformin arms was 49.43 years (9.26 years) and 47.70 years (9.11 years), respectively. All 
enrolled subjects were Asian. The proportions of male subjects were higher than female i.e. 55.4% and 57.5% 
males in the PDM011011 and Metformin arms, respectively. Both groups had almost similar mean height, mean 
weight, and mean body mass index (BMI). 

3.3. Medical and Surgical History 
At least one pre-existing medical condition was reported in 73.5% (61/83) subjects in the PDM011011 arm and 
77.5% (31/40) in the Metformin arm respectively. T2DM was reported as a pre-existing condition in 53.01%  



A. C. Suthar et al. 
 

 
42 

 
Figure 1. Consort diagram.                                                    

 
Table 1. Subject disposition with respect to the ITT and per protocol.                                                    

Parameter PDM011011 capsules (N = 83) Metformin (N = 40) 

Subjects dosed 83 (100.00%) 40 (100.00%) 

Intent to treat population 80 (96.39%) 39 (97.50%) 

Per protocol population 73 (87.95%) 35 (87.50%) 

Subjects excluded from PP population with compliance < 80% 2 (2.40%) 1 (2.50%) 

Study completed   

Yes 75 (90.36%) 36 (90.00%) 

No 8 (9.64%) 4 (10.00%) 

Reason for study termination   

Prematurely discontinued 8 (9.64%) 4 (10.00%) 

Safety reason as judged by the investigator and/or Sponsor 2 (25.00%) 0 

Withdrawal of consent 5 (62.50%) 0 

Lost to follow-up 1 (12.50%) 3 (7.50%) 

Other, specify* 0 1 (2.50%) 

on PI discretion** 0 1 (2.50%) 

*The denominator for percentage calculation is the number of subjects who prematurely discontinued. **The denominator for percentage 
calculation is the number of subjects who has other reason to be prematurely discontinued. 
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Table 2. Demographics and disease characteristics (safety population).                                             

Parameter PDM011011 capsules (N = 83) Metformin (N = 40) 

Age (Years)   

N 83 40 

Mean (SD) 49.43 (9.26) 47.70 (9.11) 

Race   

Asian 83 (100.00%) 40 (100.00%) 

Black 0 0 

White/Caucasian 0 0 

Others 0 0 

Gender, n (%)   

Male 46 (55.42%) 23 (57.50%) 

Female 37 (44.58%) 17 (42.50%) 

Height (cm)   

N 83 40 

Mean (SD) 160.95 (8.74) 160.42 (8.44) 

Weight (kg)   

N 83 40 

Mean (SD) 69.71 (11.95) 71.05 (9.99) 

BMI (kg/m2)   

N 83 40 

Mean (SD) 26.96 (4.46) 27.62 (3.49) 

Pre-existing medical condition   

Type 2 diabetes mellitus 44 (53.01%) 26 (65.00%) 

Newly diagnosed Type 2 DM 29 (46.99%) 14 (35.00%) 

Co-morbidity   

Hypertension 20 (24.10%) 12 (30.00%) 

Dyslipidemia 7 (8.43%) 1 (2.50%) 

Mean (SD) Fasting glucose level (mg/dl) 155.35 (35.00) 147.63 (29.82) 

Mean (SD) HbA1c (%) 8.29 (1.02) 8.08 (1.01) 

 
(44/83) of subjects in the PDM011011 arm and 65.0% (26/40) of subjects in the Metformin arm. The remaining 
subjects were newly diagnosed T2DM patients. Hypertension was the most frequently reported co-morbidity 
followed by dyslipidemia in 24.1% and 8.43% subjects, respectively in the PDM011011 arm, and 30% and 
2.50% subjects, respectively in the Metformin arm. A total of 46 subjects (out of 83 subjects) in the 
PDM011011 arm and 20 subjects (out of 40 subjects) in the Metformin arm received at least one prior or con-
comitant medication. The most commonly reported concomitant medications were from the Anatomical Thera-
peutic Chemical (ATC) class of blood glucose lowering drugs. 

3.4. Efficacy Evaluation 
3.4.1. Effect on Fasting Plasma Glucose Level 
Primary analysis was performed on Per Protocol (PP) population. At baseline, the mean (SD) FPG levels were 
153.55 (35.00) mg/dL and 147.63 (29.82) mg/dL in the PDM011011 and Metformin arms, respectively. At week 



A. C. Suthar et al. 
 

 
44 

15 (visit 7), the mean (SD) FPG levels were 139.03 (32.56) mg/dL in the subjects of PDM011011 (1200 mg/day) 
treatment arm and 119.29 (20.15) mg/dL in the subjects of Metformin (1000 mg/day) arm, respectively. The 
mean change from baseline to week 15 in FPG was 14.52 mg/dL (95% CI: 6.36, 22.67) in the PDM011011- 
treated subjects and 28.34 mg/dL (95% CI: 21.35, 35.32) in the Metformin-treated subjects. The difference in 
mean change in FPG levels from baseline to week 15 between PDM011011 and Metformin was −13.82 mg/dL 
(95% CI: −24.42, −3.22) (Table 3). 

The adjusted mean change in FPG levels from baseline to week 15 was 13.467 mg/dL in the PDM001001 and 
30.545 mg/dL in the Metformin arms. The estimated mean difference in FPG levels between the treatment arms, 
PDM001001 and Metformin, from baseline to week 15 was −17.078 mg/dL (95% CI: −27.347, −6.808). The 
pre-specified clinically acceptable difference for non-inferiority of PDM011011 to Metformin was −25 (Upper 
limit of the 95% CI) (Table 4). Based on the analysis, although there was a statistically significant reduction in 
mean FPG levels in both the PDM011011 and Metformin arms from baseline to week 15, it may not be inferred 
that PDM011011 is non-inferior to Metformin in lowering the fasting plasma glucose in T2DM patients. 

3.4.2. Effect on HbA1c Levels 
In the PP population, at baseline, the mean (SD) HbA1c levels were 8.29% (1.02) and 8.08% (1.01), respective-
ly in the PDM011011 and Metformin arms (Table 5). There was a reduction in the mean HbA1c level from 
baseline to week 3 (Visit 4) through week 15 (Visit 7), in both the treatment arms. At week 15, the mean change 
from baseline in HbA1c levels was 0.27% (95% CI: 0.06, 0.47) in the PDM011011 arm and 0.62% (95% CI: 
0.40, 0.83) in the Metformin arm. The difference in mean change in HbA1c levels from baseline to week 15 
between the PDM011011 and Metformin arms was −0.34% (95% CI: −0.64, 0.04). Similar reductions in HbA1c 
levels were observed in the ITT population. 

3.5. Safety Evaluation 
A total of 31 treatment emergent adverse events (TEAEs) were reported in 21 subjects, of which 22 treatment 
emergent AEs were reported in 14 (16.87%) subjects in the PDM011011 arm whereas 9 TEAEs were reported 
in 7 (17.50%) subjects in the Metformin arm. There was no clinically significant difference observed in the ad-
verse events (AEs). Only two cases of serious adverse events (SAEs) was reported, one in each arm. Hypoten-
sion was reported in one subject in the PDM011011 arm and pyrexia was reported in one subject in the Metfor-
min arm. However, these SAEs were considered as not related to the study drug. None of the AEs or SAEs led 
 
Table 3. Summary of descriptive statistics for FPG (PP population).                                                          

Parameter/Fasting  
Plasma glucose (mg/dl) Statistics PDM011011  

(N = 73) 
Metformin 

(N = 35) 
Difference between PDM011011 and 

Metformin 95%CI (Lower Cl, Upper CI) 

Screening/Visit 1 Mean (SD) 153.69 (35.57) 144.46 (25.97) - 

Visit 3a/Baseline Mean (SD) 153.55 (35.00) 147.63 (29.82) - 

Visit 7 Mean (SD) 139.03 (32.56) 119.29 (20.15) - 

Change from  
baseline to Visit 7 

Mean (SD) 14.52 (34.96) 28.34 (20.33) −13.82 (−24.42) 
95% CI 

(Lower Cl, Upper CI) 6.36, 22.67 21.35, 35.32 −24.42, −3.22* 

*As a p-value for test of equality of variance is <0.05, Cl was calculated by Satterthwaite method. 
 
Table 4. Summary of ANCOVA for FPG (PP population).                                                          

Source DF F-value 2-sided 
p-value 

Least Square Means Estimate and 2-sided 95% Cl for difference 
PDM011011 capsules verses Metformin 

PDM011011 capsules Metformin Estimate Lower bound Upper 
bound 

Per protocol Set    13.467 30.545 −17.078 −27.347 −6.808 

Baseline FPG 1 56.90 <0.0001      

Treatment 1 10.87 0.0013      
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Table 5. Summary of descriptive statistics for HbA1c.                                                          

Parameter/ HbA1c (%) Statistics PDM011011 Metformin 
Difference between 

PDM011011 and Metformin 
95%CI (Lower Cl, Upper CI) 

PP Population N 73 35 - 

Baseline/Visit 1 Mean (SD) 8.29 (1.02) 8.08 (1.01) - 

Visit 4 (week 3) Mean (SD) 8.11 (1.08) 7.88 (1.22)  

Change from baseline to Visit 4 95% CI 
(Lower Cl, Upper CI) 0.05, 0.30 0.004, 0.39 -0.24, 0.21* 

Visit 7 (week 15) Mean (SD) 8.01 (1.25) 7.46 (1.13) - 

Change from baseline to Visit 7 
Mean (SD) 0.27 (0.89) 0.62 (0.63) -0.34 (0.81) 

95% CI 
(Lower Cl, Upper CI) 0.06, 0.47 0.40, 0.83 -0.64, -0.04** 

ITT Population     

Baseline/Visit 1 N 80 39 - 

 Mean (SD) 8.32 (1.01) 8.14 (1.05) - 

Visit 4 (week 3) N 80 39 - 

 Mean (SD) 8.12 (1.05) 7.94 (1.25) - 

Change from baseline to Visit 4 N 80 39 - 

 
Mean (SD) 0.20 (0.55) 0.20 (0.54) −0.003 (0.55) 

95% CI 
(Lower Cl, Upper CI) 0.07, 0.32 0.02, 0.37 −0.21, 0.21* 

Visit 7 (week 15) N 75 36 - 

 Mean (SD) 8.03 (1.24) 7.51 (1.15) - 

Change from baseline to Visit 7 N 75 36 - 

 
Mean (SD) 0.27 (0.88) 0.62 (0.62) −0.34 (0.80) 

95% CI 
(Lower Cl, Upper CI) 0.06, 0.47 0.41, 0.82 −0.63, −0.05** 

*As a p-value for test of equality of variance is <0.05, Cl was calculated by Pooled method. **As a p-value for test of equality of variance is >0.05, Cl 
was calculated by Satterthwaite method. 
 
to discontinuation of the subjects from the study. PDM011011 capsule and Metformin tablet were well tolerated 
during the study. 

Majority of the TEAEs reported during the study, were judged as not related to the study treatments, 
PDM011011 and Metformin (overall −71%, 22/31 TEAEs in 17 subjects), by the Investigator. All the TEAEs 
reported during the study were of mild or moderate intensity. No severe TEAEs were reported in any of the 
treatment arms. 

There were no clinically significant changes observed in vital signs assessment, ECG evaluation or the labor-
atory test conducted in either treatment arms of this study. 

4. Discussion 
Type 2 diabetes mellitus is the most common metabolic disorder allied with microvascular and macrovascular 
complications [15]. Existing treatments are not always adequate in sustaining euglycemia and evading late stage 
diabetic complications [16]. One of the treatment options available for management of T2DM is insulin therapy 
but it is associated with several issues such as low patient compliance, hypoglycemia and weight gain [17]. De-
spite benefits and ease of administration, most of the oral anti-diabetic agents cause adverse effects including 
hypoglycemia, nausea, gastro-intestinal disturbances and possibly pancreatitis [18]. 

Metformin (biguanide derivative) is a potent oral hyperglycemic agent, now recommended as standard or 
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first-choice agent for treatment of new-onset of type-2 diabetes [19]. The most common side effects of Metfor-
min are gastrointestinal discomfort and diarrhea, while lactic acidosis and hypoglycemia are seen rarely [20]. 

Plant based medicines have an extensive prehistoric evidence of practice in various pathological disorders. 
Bitter melon (Momordica charantia) is traditionally used for the treatment of various diseases including diabetes 
[21]. A large number of preclinical and clinical studies have thus shown that Momordica charantia is able to 
lower plasma glucose levels. Various forms of bitter melon, including dried powder, fresh juice, bitter melon 
extract, and fried bitter melon have been used in different clinical trials [9]. 

In our previous study (Phase II), we found that statistical significant reduction in fasting glucose level 
(14.59%) and postprandial blood sugar level (22.21%) in T2DM patients, after treatment with PDM011011 
capsule (1.2 g/day) for 3 months as compared to placebo capsule. The higher reduction in HbA1c% was ob-
served from baseline to end point in the patients receiving PDM011011 capsule than placebo treated group. 
Unique nucleoside complex (NEC) and Uridine contained in PDM011011 capsule may be responsible for reduc-
tion in HbA1c level. 

In the present study, we assessed the efficacy and safety of the standardized form of bitter melon in treating 
T2DM patients compared to the standard of care i.e. Metformin. Fasting plasma glucose is a validated biomarker 
indicative of insulin resistance. The results indicated that significant reduction in the FPG level from baseline 
among the patients with type 2 diabetes who received PDM011011 capsule (1200 mg/day) and Metformin (1000 
mg/day). Upon final analysis, it was observed that although there was a statistically significant reduction in 
mean FPG levels in both treatment arms from baseline to week 15, PDM011011 is not comparable to Metformin 
in lowering the FPG in type 2 diabetic patients. Faungchan et al. reported that significant reduction in fructosa-
mine level from baseline in T2DM patients who received Metformin (1 g/day) and bitter melon fruit pulp powd-
er (2000 mg/day) for 4 weeks. However, the effect was less as compared to 1 g/day dose of Metformin [11]. In 
another study, Rahman et al. mentioned that treatment of bitter melon powder (2 g/day and 4 g/day) for 10 
weeks significantly reduced fasting blood glucose level in T2DM patients [22]. These results are similar with 
effect demonstrated by PDM011011 capsule even at a low dose of drug (1200 mg/day). 

HbA1c is an important biomarker which represents mean plasma glucose in the past 8 - 12 weeks [23]. The 
baseline HbA1c values were similar in both treatment arms. Improvement in glycemic control, as evident from 
the reduction in mean HbA1c values at week 3 through week 15 when compared to baseline values, was ob-
served in PDM011011 and Metformin group. At week 15, the reduction in mean HbA1c values compared to 
baseline values was 0.27% in the PDM011011 arm and 0.62% in the Metformin arm. Dans et al. reported that 
treatment of bitter melon extract for 3 months in T2DM patients exhibited non-significant reduction in HbA1c% 
levels [24]. In another study, Zankar et al. mentioned that statistically significant reduction was observed in 
HbA1c% from baseline in type 2 diabetes patients treated with bitter melon powder (1 gm/day) for 4 months 
[25]. 

PDM011011 capsule (1200 mg/day) and Metformin (1000 mg/day) was well tolerated during the study. No 
other clinically significant changes were observed in the vital sign assessment, ECG evaluation and laboratory 
tests performed in the study period. The significant reduction in fasting glucose level and HbA1c% confirms the 
anti-diabetic potential of PDM011011 capsule. However, the reduction was less as compared to Metformin. 

Piramal Enterprises Limited (PEL) has developed a novel extraction process to obtain a standardized powder 
of dried juice enriched with bitters and proteins in the form of capsules. PDM011011 capsule (GlycebalTM) is a 
new plant based oral medication for the management of diabetes. It contains unique nucleoside complex and 
Uridine as a chemical marker. Sugar nucleotides (especially UDP-glucose) play a role in the biosynthesis of 
glycogen and many other carbohydrate derivatives [26] [27]. UDP-glucose acts as the substrate for glycogen 
synthesis [28] [29]. The nucleotide sugar (uridine diphospho-N-acetylglucosamine) is also an essential interme-
diate in the synthesis of a wide array of complex glycans from sugar molecules which takes place by hexosa-
mine biosynthesis pathway (HBP) [30]. 

Thus different nucleosides work in the liver to coordinate various enzymes that control blood glucose and 
other nutrients. We postulate that this type of ‘nucleosides complex’ including Uridine, present in our Momor-
dica charantia capsule may potentiate the conversion of glucose or sugar molecules to glycogen and other gly-
can forms in liver and thus helps to regulate the blood glucose level. 

5. Conclusion 
PDM011011 capsule has been found to be reasonably safe and well-tolerated in this trial of 12 weeks treatment 
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duration in 123 treatment naïve type 2 diabetes patients or who had not received anti-diabetic agent for at least a 
continuous period of 3 months prior to screening period. PDM011011 capsule did not appear to cause hypogly-
cemia as no event was reported in this clinical trial even with frequent self-monitoring of blood glucose. In term of 
efficacy, PDM011011 capsule appears to have the modest blood glucose lowering effect. Though PDM011011 
exhibited less activity than Metformin, it has proven good blood sugar lowering activity in type 2 diabetes pa-
tients. 
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