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Effect of a Novel Phytopharmaceutical Formulation 
with an Innovative Potential in Patients with Treated 

Uncontrolled Type 2 Diabetes Mellitus
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Abstract
Background and Aims: Diabetes mellitus is a major health problem in India. The development of a new drug of natural 
origin that assures safety with moderate but definite efficacy is the need of the time. Authors have developed formulation con-
taining phytoactives from Pterocarpus marsupium Roxb and Andrographis paniculata Nees in specific proportion for the first 
time, as an anti-diabetic supplement which improves the glycemic control. We aim to study the effect of PtyroneTM in patients 
with treated uncontrolled T2DM and its safety and tolerability.

Study Design: In an open labelled trial, 115 patients with T2DM were divided in three groups: Metformin, Metformin + 
Gliptins and Metformin + Sulphonylurea. PtyroneTM capsules were given to all the patients along with their OHA’s, orally twice 
a day for 12 weeks. Laboratory investigations were studied at the baseline and at fixed intervals till the end of the study. 

Results: There was a statistically significant decrease (p value< 0.0001) in fasting and post prandial blood sugar along with 
triglycerides in all groups. There was reduction in levels of glycosylated haemoglobin also in all the groups. All other bio-
chemical investigations were within normal limits. PtyroneTM capsules were well tolerated clinically and no serious adverse 
events were reported during the period of therapy. 

Conclusion: The authors have shown, for the first time, the therapeutic potential of PtyroneTM at a dose of 450 mg twice a 
day supplemented along with anti-diabetic medications. This therapeutic efficacy needs to be evaluated further in a larger 
sample size, with a placebo/active controlled randomized double blind multicentric trial.
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Introduction

Type 2 Diabetes Mellitus is a metabolic disorder 
characterized by hyperglycemia with inade-
quate insulin secretion and/or insulin resistance. 

Currently 537 million people worldwide have diabetes 
and 74.2million people in India have diabetes as per an 
International Diabetes Federation (IDF) report.[1] India, 
after China, has the largest number of type 2 diabetic 
patients. The number is expected to be 109 million by 
2025 in India.[2] With increased prevalence globally or 
in India; Diabetes Mellitus has become a huge econom-
ic and health burden to our nation.

About 80% of India’s population relies on the use of 
traditional medicines, which is predominantly based 
on plant materials.[3] Several clinical and preclinical 
studies on the Ayurvedic medicinal plants have shown 
their antidiabetic potential.[4] There have also been pla-
cebo-controlled clinical studies with plants and poly-
herbal formulations. During the seventies, thirty me-
dicinal plants/formulations were studied in diabetic 
patients with placebo control for their antihyperglyce-
mic activity.[5]

The development of a new drug of natural origin 
that assures safety with moderate but definite efficacy 
is the need of the time. A safe and effective plant- based 
antidiabetic drug, hence, offers an opportunity as an 
adjuvant. Various attempts are being made to prepare 
formulations with optimized contents of phytoactives 
of the plant. Their combined activity against multiple 
targets can be pooled together in a phytopharmaceu-
tical by a novel approach with an innovative potential 
as a complementary agent with specific actions for the 
management of diabetes. PtyroneTM is one such candi-
date that has potential in the management of diabetes 
and can emerge as a promising alternative to current-
ly used modalities. 

To study the ef-
fect of PtyroneTM in pa-
tients with treated, un-
controlled T2DM and its 
safety and tolerability.

Materials and Methods
Study Method

This study was an 
open-labelled study for 
the evaluation of activ-
ity and tolerability of 
PtyroneTM in patients 
of treated, uncontrolled 

type 2 diabetes mellitus. The study was conducted at 
Kokan Hospital, Jogeshwari, Mumbai.

Subjects
Prior to the study, permission from the Independent 

Ethics Committee was obtained. Total of 139 patients 
suffering from type 2 diabetes mellitus without any 
major micro and macro vascular complications, as re-
ported by medical and biochemical history, of age 18-
65 years were screened. A written informed consent 
(approved by the ethics committee) was taken from 
all the patients prior to the enrollment. Out of 139 pa-
tients, 115 patients completed the study. The patients 
were divided in three groups depending upon the type 
of OHSA’s medication they were taking for diabetes. 
So, they were randomly divided in to three groups, 
viz., patients who were only on Metformin (Group A), 
patients who were taking Metformin + Sulphonylurea 
(Group B) and patients who were on Metformin + 
Gliptins (Group C) groups. 

Table 1 shows the number of patients in each group 
along with other demographic data. 

The Study Procedure and Assessments
One hundred and fifteen patients after signing the 

Informed Consent Documents and after taking a proper 
history, examination and investigations were enrolled 
as per the selection criteria mentioned in the protocol 
(approved by Ethics Committee). Blood investigations 
viz. complete blood counts with ESR, homocysteine, 
glycosylated haemoglobin, fasting and post prandi-
al plasma glucose, PT-INR, triglyceride, liver function 
tests and renal function tests were done at base line, 
at second week, at fourth week and at the end of the 
study (12th week). The patients were serially followed 
up at 2nd week, 4th week, 8th week and 12th week. A de-
tailed physical (general and systemic) examination was 
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done at the baseline and 
at every follow up vis-
its. A predesigned case 
record form (approved 
by Ethics Committee), 
which included a page 
of adverse events, was 
used. Each patient re-
ceived PtyroneTM 450 mg 
capsules manufactured 
by SSV for 12 weeks. 
The patients were ad-
vised to consume 2 cap-
sules a day of PtyroneTM 
for 12 weeks, just after 
or along with the break-
fast and dinner. The pa-
tients continued to take 
their regular prescribed 
oral anti-diabetic medi-
cations throughout the 
study. The safety was as-
sessed by clinical toler-
ability, adverse events 
and by any change in 
the organ function tests. 
The therapeutic activi-
ty was assessed by not-
ing the reduction in the 
blood sugar levels fast-
ing and post-prandial, 
glycosylated haemoglo-
bin and triglycerides lev-
els as compared to the 
baseline.

Statistical Analysis
Data of 115 patients 

was analyzed by using 
unpaired t-test method. 
This method has been 
used to determine the 
significance of two sets 
of data for blood sugar 
levels fasting and post 
prandial, glycosylated haemoglobin and triglycerides 
levels in comparison to the baseline. 

Results
PtyroneTM + Metformin Group (Group A): The FBS 

levels decreased from 133.58 ± 8.38 mg/dL to 93.42 ± 
6.02 mg/dL. The PPBS levels decreased from 260.69 ± 

9.45 mg/dL to 172.08 ± 6.26 mg/dL. HbA1c levels de-
creased from 7.75 ± 0.42% to 7.35 ± 0.43%. The TG lev-
els decreased from 240.68 ± 24.06 mg/dLto 182.92 ± 
18.28 mg/dL (Table 2). The decrease in the FBS, PPBS 
and TG levels was found to be extremely statistically 
significant (p value< 0.0001).

PtyroneTM + Metformin + Sulphonylurea Group 

Table 2: The Fasting Blood Sugar (FBS), Post Prandial Blood sugar (PPBS), Glycosylated hae-
moglobin (HbA1c) and Triglyceride (TG) levels in Group A (PtyroneTM + Metformin), Group 
B (PtyroneTM + Metformin + Sulphonylurea Group) and Group C (PtyroneTM + Metformin + 
Gliptin Group) from Baseline to 12th week.
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(Group B): The FBS levels decreased from 142.73 ± 
5.92 mg/dL to 99.98 ± 4.20 mg/dL. The PPBS levels de-
creased from 275.46 ± 11.24 mg/dL to 172.08 ± 6.26 mg/
dL. HbA1c levels decreased from 8.17 ± 0.67% to 7.77 
± 0.67%. The TG levels decreased from 241.24 ± 30.47 
mg/dL to 183.34 ± 23.16 mg/dL (Table 2). The decrease 
in the FBS, PPBS and TG levels was found to be ex-
tremely statistically significant (p value< 0.0001).

PtyroneTM + Metformin + Gliptin Group (Group C): 
The FBS levels decreased from 150.11 ± 8.08 mg/dL to 
105.16 ± 5.63 mg/dL. The PPBS levels decreased from 
289.76 ± 5.57 mg/dL to 191.13 ± 3.69 mg/dL. HbA1c lev-
els decreased from 8.88 ± 0.59 % to 8.48 ± 0.59%. The TG 
levels decreased from 250.32 ± 24.20 mg/dL to 190.23 ± 
18.39 mg/dL (Table 2). The decrease in the FBS, PPBS 
and TG levels was found to be extremely statistically 
significant (p value< 0.0001).

Figure 1 shows decrease in HbA1c levels of Group 
A, Group B and Group C. Figure 2, 3 and 4 shows de-
crease in FBS, PPBS and TG levels of Group A, Group 

B and Group C, respectively.

Discussion
Diabetes mellitus is a major health problem leading 

to increased morbidity and mortality due to the micro-
vascular and macrovascular complications. It is rapid-
ly growing worldwide with a huge economic and so-
cial burden. Confirmed timely diagnosis, appropriate 
treatment, and effective follow-up are essential in any 
health care system to prevent complications of diabe-
tes and ensure patients’ well-being.

Currently available and prescribed drugs are met-
formin, sulfonylureas, glitazones, gliptins, glinides, 
canagliflozin, liraglutide and insulin. They are effec-
tive for glycemic control. However, the spectrum of 
side effects demand the discovery and development of 
new safer, effective drugs.[6-8] Even a new drug like mu-
raglitazar (a dual alpha/gamma-peroxisome prolifera-
tor-activated receptor activator) that promised to con-
trol both glycemia and hyperlipidemia has side effects 
like weight gain and edema and cardiac failure.[9]

Figure 1: Glycosylated haemoglobin (HbA1c) levels of Group 
A (PtyroneTM + Metformin); Group B (PtyroneTM + Metformin + 
Sulphonylurea Group) and Group C (PtyroneTM + Metformin 
+ Gliptin Group) from baseline to Week 12.

Figure 2: Fasting Blood Sugar (FBS), Post Prandial Blood sug-
ar (PPBS) and Triglyceride (TG) levels of Group A (PtyroneTM 

+ Metformin) from baseline to Week 12.

Figure 3: Fasting Blood Sugar (FBS), Post Prandial Blood sugar 
(PPBS) and Triglyceride (TG) levels of Group B (PtyroneTM + 
Metformin + Sulphonylurea Group) from baseline to Week 12.

Figure 4: Fasting Blood Sugar (FBS), Post Prandial Blood sug-
ar (PPBS) and Triglyceride (TG) levels of Group C (PtyroneTM 

+ Metformin + Gliptin Group) from baseline to Week 12.
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Metformin is widely used and considered first 
line treatment of type 2 diabetes mellitus. It has been 
shown to prevent diabetes in people who are at high 
risk and decrease most of the diabetic complications. 
Metformin reduces serum glucose level by several dif-
ferent mechanisms, notably through nonpancreatic 
mechanisms without increasing insulin secretion, sup-
presses the endogenous glucose production by the liv-
er, which is mainly due to a reduction in the rate of 
gluconeogenesis and a small effect on glycogenoly-
sis. It also activates the enzyme adenosine monophos-
phate kinase resulting in the inhibition of key enzymes 
involved in gluconeogenesis and glycogen synthesis in 
the liver while stimulating insulin signaling and glu-
cose transport in muscles. Sulphonylureas control the 
blood glucose levels in patients with type 2 diabetes 
mellitus by stimulating the production of insulin in 
the pancreas and increasing the effectiveness of insu-
lin in the body. Gliptins improve beta cell health and 
suppress glucagon, resulting in improved post-pran-
dial and fasting hyperglycemia. They function by aug-
menting the incretin system (GLP-1 and GIP) prevent-
ing their metabolism by dipeptidyl peptidase-4 (DPP-
4).

Management of type 2 diabetes mellitus has 
changed in current years with the introduction of new-
er antidiabetic agents used as monotherapy or in com-
bination. Various studies have been conducted for 
standalone anti-diabetic medications and also in com-
binations, and it has been observed that the newer an-
ti-diabetic medications in combination have proven to 
be effective in comparison to stand-alone therapies. 
The treating physicians, depending upon the sever-
ity of the disease and its complications, prescribe ei-
ther stand-alone or more commonly combination ther-
apy. Literature cites decrease in the blood sugar levels 
and triglycerides with the use of Metformin alone or 
in combination with Sulphonylureas and Gliptins. In a 
study conducted by Raghvan Vijay et al. (2019), it was 
shown that Metformin decreased glycosylated hae-
moglobin by 7%, fasting blood sugar by 10% and post 
prandial blood glucose by 15% as compared to base-
line with 12 weeks.[10]

In another study by Nishant T et al. in 2018,[11] 

Metformin in combination with Sulphonylureas re-
duced glycosylated haemoglobin by 10%, fasting blood 
sugar by 20%, post-prandial blood sugar by 30% and 
no change in Triglyceride level as compared to base-
line by 6 months. 

Devrajan TV et al. in 2017 studied effect of Metformin 

in combination with Gliptins and it was observed that 
Metformin in combination with Gliptins reduced gly-
cosylated haemoglobin by 4%, fasting blood sugar by 
5% and post-prandial blood sugar by 5% when com-
pared with baseline within 12 weeks.[12]

PtyroneTM is an oral anti-hyperglycemic formula-
tion derived from the combination of phytoactives 
in specific proportions for the first time ever from 
standardized plants extracts viz. Pterostilbene from 
Pterocarpus marsupium Roxb and Andrographolide 
from Andrographis paniculata Nees, which have been 
mentioned in Ayurvedic texts and have been used in-
dividually since centuries for various ailments primar-
ily being for type 2 diabetes mellitus. But reference for 
combination use of these plants is nowhere found in 
literature.

Pterocarpus marsupium Roxb. more commonly 
called Vijaysar, is extensively used to treat type 2 diabe-
tes mellitus for thousands of years.[13,14] Andrographis 
paniculata Nees with common name green chire-
ta has been traditionally also used as an anti-diabet-
ic agent, along with its other activities such as analget-
ic, antioxidants,[15] and hepatoprotector.[16] These plants 
and their major phytoactives, viz Pterostilbene and 
Andrographolide, have been studied as anti-diabetics 
alone or in combination with various other plants or 
phytoactives for anti-diabetic activity.[17-19] They have 
also been evaluated for their interactions with GLUT4, 
PPARα and PPARγ.[20-27]

Dound YA et al.[28] recently conducted a series of 
studies which included in-silico studies for the var-
ious anti-diabetic targets followed by in vivo stud-
ies for STZ model and mRNA expression studies for 
PtyroneTM. For the first time ever, it has been shown 
that PtyroneTM is an SGLT2 inhibitor and selective 
PPARγ agonist, as seen in the in-silico studies and lat-
er confirmed in the in vivo STZ model and mRNA ex-
pression studies. These have for the first time shown 
to overcome the common knowledge of only c–glyco-
side based molecules inhibiting SGLT2. The possible 
mechanism for PtyroneTM in the management of diabe-
tes could be a selective PPARγ agonist, GLUT4 translo-
cation and SGLT2 inhibition.

In the current study, when PtyroneTM is supple-
mented with Metformin, Metformin in combination 
with Sulphonylureas and Metformin with Gliptins in 
combination it was observed that there was a decrease 
in glycosylated haemoglobin approximatelyby 0.04%, 
fasting blood sugar decreased approximately by 30%, 
post prandial blood sugar decreased approximately by 
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34% and triglyceride levels decreased approximately 
by 24% compared to baseline.

PtyroneTM capsules were clinically tolerated well by 
all the patients. Constipation was reported as an adverse 
event in 7 patients receiving PtyroneTM + Metformin 
and PtyroneTM + Metformin + Sulphonylurea; two pa-
tients in PtyroneTM + Metformin + Gliptin complained 
of fever, which were said to be unrelated to the test 
substance as decided by the Principal Investigator. No 
serious adverse events were reported during the pe-
riod of therapy. The other biochemical investigations 
and the organ function tests were within the normal 
limits at the baseline, at fourth week, at eighth week 
and at the end of twelfth week. The patients contin-
ued to take other oral anti-diabetic medications along 
with PtyroneTM without any side effects in all the three 
groups.

This observational effect of PtyroneTM in supple-
mentation with oral anti-diabetic medications with a 
large sample size of treated, uncontrolled type 2 dia-
betes mellitus has indicated a therapeutic potential in 
terms of reduction in the levels of Glycosylated he-
moglobin along with statistically significant decrease 
in the levels of fasting and post prandial blood sugar 
along with triglycerides. 

Conclusion
This study has shown that PtyroneTM at a dose of 

450 mg twice a day supplemented along with oral an-
ti-diabetic medications for 12 weeks was well tolerat-
ed and had no serious side effects with a therapeutic 
activity as an anti-diabetic supplement, which can im-
prove the glycemic control with better understanding 
of a mechanism (vide supra) without causing hypogly-
caemia. However, the therapeutic efficacy needs to be 
evaluated further in a larger sample size, with a place-
bo/active controlled, randomized, double-blind multi-
centric trial.
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