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Abstract

Diabetes mellitus is a metabolic disorder characterized by loss of glucose homeostasis occurring due to defects in
insulin secretion or insulin action resulting from impaired metabolism of glucose, lipids and other energy yielding
fuels such as lipids and proteins. It is a mgjor endocrine disorder affecting nearly 10 % population al over the world.
Globally diabetes has shadowed the spread of modern lifestyle and it can be linked to an increase in overweight and
sedentary population. Despite the great strides that have been made in the understanding and management of diabetes,
the disease and its related complications are increasing at an alarming rate. Currently, severa oral diabetic medicines
with different pharmacological actions, for examples, biguanides involving suppression of glucose generation and
appetite, a-glucosidase inhibitors involving blocking intestinal glucose absorption, and sulfonylureas involving
enhancement of insulin secretion, have been used.

Thus, adverse effect of these medicines including impairment of gastrointestinal function, hypoglycemia, and liver
dysfunction. The usage of traditional Siddha medicines still an essential part of public healthcare. Perungaya
chooranam (PC) is a traditional Siddha formulation has a claim of reducing blood sugar level in Siddha literature.
Hence the main aim of the present research work is to evaluate the anti-diabetic potential of the Siddha drug PC in rat
model. Type 2 diabetes mellitus (T2DM) in rats were induced with Streptozotocin (STZ) is a known inducer of
T2DM inrats. The result of the study clearly shows that there was a significant reduction in the level of blood glucose
level in rats treated with PC at the dose of 200 and 400 mg/kg. In conclusion Siddha medicines like PC has gaining
much attention towards clinical management of T2DM due to increasing adverse event caused by conventional
medication upon chronic usage in patients with T2DM.
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1. Introduction

Diabetes méellitus is a complex metabolic disorder
resulting from either insulin insufficiency or
insulin dysfunction. Type | diabetes (insulin
dependent) is caused due to insulin insufficiency
because of lack of functional beta cells. Patients
suffering from this are therefore totally dependent
on exogenous source of insulin while patients
suffering from Type |l diabetes (insulin
independent) are unable to respond to insulin and
can be treated with dietary changes, exercise and
medication. Type Il diabetes is the more common
form of diabetes constituting 90% of the diabetic
population. Symptoms for both diabetic
conditions may include: (i) high levels of sugar in
the blood; (ii) unusual thirst; (iii) frequent
urination; (iv) extreme hunger and loss of weight;
(v) blurred vision; (vi) nausea and vomiting; (vii)
extreme weakness and tiredness; (viii) irritability,
mood changes etc [1].

Diabetes is fast gaining the status of a potential
epidemic in India with more than 62 million
diabetic individuals currently diagnosed with the
disease [2,3]. In 2000, India (31.7 million) topped
the world with the highest number of people with
diabetes mellitus followed by China (20.8
million) with the United States (17.7 million) in
second and third place respectively. According to
survey the prevalence of diabetes is predicted to
double globally from 171 million in 2000 to 366
million in 2030 with a maximum increase in
India. It is predicted that by 2030 diabetes
mellitus may afflict up to 79.4 million individuals
in India, while China (42.3 million) and the
United States (30.3 million) will aso see
significant increases in those affected by the
disease [4,5].India currently faces an uncertain
future in relation to the potential burden that
diabetes may impose upon the country.

Type 2 diabetes is increasing in prevalence
worldwide [6], and it is strongly associated with
obesity and insulin resistance [7], as well as
defects in pancreatic B-cell function and mass [8].
These metabolic disorders impede the critical
regulatory influence of insulin on glucose, lipid
and protein metabolism, thus precipitating a
disease characterized by impairments in these
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physiological processes. However, it takes years
to develop frank diabetes. Patients developing
type 2diabetes have often gone through a state of
obesity associated with reduced insulin sensitivity
along with an activated [-cell compensatory
mechanism, such as excess basal insulin secretion
and hyperproinsulinemia, as a part of ther
metabolic profile [9]. These pathological
conditions occur early in the disease progression
of type 2 diabetes [10], and before the (-cells
severely fail in late stage (insulin-dependent) type
2 diabeteq[11-13].

There are severa types of glucose-lowering drugs
that exert anti-diabetic effects through different
mechanisms. These  mechanisms  include
stimulation of insulin secretion by sulfonylurea
and meglitinides drugs, increasing of peripheral
absorption of glucose by biguanides and
thiazolidinediones [14], delay in the absorption of
carbohydrates from the intestine by apha-
glucosidase, and reduction of  hepatic
gluconeogenesis by biguanides [15]. In the past
three decades, despite the significant progress
made in the treatment of diabetes, the results of
treatment in patients is still far from perfect.
These treatments have some disadvantages,
including drugresistance (reduction of efficiency),
side effects, and even toxicity. For example,
sulfonylureas lose their effectiveness after 6 years
of treatment in 44% of patients. It is aso said that
the glucose-lowering drugs are not able to control
hyperlipidemia [16]. In addition, the side effects
of medicines and their interactions with each
other in vitro must be considered by medical staff.
Today, many treatments that involve the use of
medicina plants are recommended [17]. Most
plants contain carotenoids, flavonoids, terpenoids,
akaoids, glycosides and can often have anti-
diabetic effects [18]. The anti-hyperglycemic
effect that results from treatment with plants are
often due to their ability to improve the
performance of pancreatic tissue, which is done
by increasing insulin secretions or reducing the
intestinal absorption of glucose.

The most common herbal active ingredients used
in treating diabetes are flavonoids, tannins,
phenolic, and akaloids [19]. The existence of
these compounds implies the importance of the
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anti-diabetic properties of these plants [20]. For
example, tannin improves the function of
pancreatic Beta-cells and increases insulin
secretion. In fact, the mechanisms of actions for
hypoglycemic plants include: increasing of insulin
secretion, increasing of glucoses absorption by
muscle and fat tissues, prevention of glucose
absorption from the intestine, and prevention of
glucose production from liver cells [21]. These
factors are mostly responsible for the reduction or
elimination of diabetes complications.

In diabetes, some herbal alternatives are proven to
provide symptomatic relief and assist in the
prevention of the secondary complication of the
disease. Some herbs have also been proven to
help in regeneration of 3-cells and in overcoming
resistance. In addition to maintaining normal
blood sugar level, some herbs are also reported to
possess antioxidant activity and cholesterol
lowering action. The management of type 2
diabetes mellitus is possible with drug that can
lower the blood sugar level in one hand and
restore the liver glycogen level on the other hand.
In modern system of medicine, there is no drug,
which is reported to possess both of the properties
[21]. Perungaya chooranam (PC) is a traditional
siddha formulation has a claim of reducing blood
sugar level in siddha literature. Hence the main
aim of the present research work isto evaluate the
anti-diabetic potential of the siddha drug PC in rat
model.

2. Materialsand Methods

2.1. Source of raw drugs:

The Required raw materials were procured from a
well reputed indigenous drug shop from, Chennai,
Tamil Nadu, India .All raw drugs were
authenticated by respective authorities before
utilizing the same for the preparing the
formulation.

2.2. Ingredients

The siddha formulation Perungaya Chooranam
comprises of the following ingredients
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Ferula asafoetida - 4.2gm
Rock salt - 8.4gm
Cuminum cyminum

Acorus calamus

Zingiber officinale

Terminalia chebula - 12.6gm

Plumbago zeylanica
Costus speciosus

2.3. Formulation of Trial drug Perungaya
Chooranam [22]

The above ingredients are made into fine powder
separately and sieved using cloth. Fine powdered
drugs were mixed together according to the
proportions as directed in the literature. The final
formulation was preserved in air tight container.

2.4.Animal

Healthy adult Wistar albino rats were used for the
study. The animals were housed in poly
propylene cages and were kept in well ventilated
with 100% fresh air. A 12 light / dark cycle were
maintained .Room temperature was maintained
between 22 + 2° Cand relative humidity 50-65%.
They were provided with food (Sa feeds,
Bangalore, India) and water ad libitum. All the
animals were acclimatized to the laboratory for 7
days prior to the start of the study. The
experimental protocol was approved by The
Ingtitutional  Animal  Ethics Committee  of
C.L.Baid Metha College of Pharmacy, Chennai,
Tamil Nadu, India. XLV 111/07/CLBMCP/2016

2.4.Induction of diabetesby STZ in Rats[23]

Diabetes was induced in Wistar Albino rats aged
2-3 months (180-200 g body weight) by
intraperitoneal administration of STZ (single dose
of 55 mg/kg b.w) dissolved in freshly prepared
0.01 M citrate buffer, pH 4.5. After injection the
animals had food and water ad libitumand were
given 5% glucose in their drinking water for the
first 24 hours to counter any initial hypoglycemia.
The development of diabetes was confirmed after
72 hours of the Streptozotocin injection. After 72
hrs of STZ injection under mild anesthesia the
blood was withdrawn from the tip of the tail of
each rat and the blood glucose level was analyzed.
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Animas with more than 250 mg/dl was
considered as diabetic and was included in the
study.

2.5.Grouping

The animals were divided into 5 groups each
constituting 6 rats. Group | were norma rats,
Group Il were STZ (55 mg/kg b.w., i.p) induced
diabetic rats. Group 111 STZ (55 mg/kg b.w., i.p)
induced diabetic rats were treated with
Glibenclamide 5mg/kg b.w/p.o Group IV STZ (55
mg/kg b.w., i.p) induced diabetic rats were treated
with Perungaya Chooranam 200mg/kg b.w/ p.o
Group V STZ (55 mg/kg b.w., i.p) induced
diabetic rats were treated with Perungaya
Chooranam 400mg/kg b w/p.o for 28 days.
Fasting blood glucose levels was measured before
the administration of extracts. The blood glucose
levels were checked on Oth, 7th, 14th, and 21st
day of the treatment period. Blood was collected
from snipping of the rat tail. Blood glucose levels
were measured.

Groups Treatment

Group | Normal Control

Group Il Diabetic control- STZ (55 mg/kg)
Group 111 Diabetic control- Glibenclamide (5
mg/kg)

Group IV Diabetic control- PC 200mg/kg
Group V Diabetic control- PC 400mg/kg

3. Results

3.1. Effect of Perungaya Chooranam on Blood
glucose profile of STZ induced diabetic rats

Results of the present investigation had clearly
shown that treatment with STZ has significantly
increased the blood sugar level of about 295
mg/dl measure on 28" day of post induction.
Treatment with test drug PC at the dose of 200
and 400 mg/kg has remarkable action on reducing
blood sugar of about 128 mg/dl on low dose and
114 mg/dl on high dose. Further standard drug
glibenclamide possess similar reduction in blood
glucose 104 mg/dl at the dose of Smg/kg.

Table 1: Effect of Perungaya Chooranam on Blood glucose profile of STZ induced diabetic rats

Group

Blood glucose (mg/dl)

Day-0 Day -7 Day - 14 Day - 21 Day - 28
| 90.40+1.13  88.23+1.328 92.45+2.78 87.13+2.43 93.60+2.18
[ 104.22+1.14  244.9+1.66 276.3+1.46 290.8+1.33 295.4+1.22
[l 103.5+1.46 152.0+1.32 142.05+1.30 116.3+1.48 104.3+1.46
Y] 99.13+1.22 221.5+1.24 191.2+2.27 161.8+1.26 128.5+1.44
\ 94.23+1.38 179.8+1.34  158.04+1.98 131.03+1.76 114.8+1.84
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Figure 1: Blood glucose level of Perungaya Chooranam and standard drug treated diabetic rats
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4. Discussion

Diabetes mellitus is one of the most important
health issues in Mauritius with a prevalence of
24.5% in 2015 [24]. The International Diabetes
Federation reported that in 2015 there were
220,000 cases of diabetes in Mauritius and the
number of cases of diabetes in adults that are
undiagnosed was found to be 113100. Alterations
in carbohydrates, protein, and fat metabolism
entail an increase in blood glucose level which
causes long-term devastating complications in
many organs of the body [25]. Prolonged
uncontrolled hyperglycemic level leads to
macrovascular complications (coronary artery
disease, peripheral arterial disease, and stroke)
and to microvascular complications (diabetic
nephropathy, neuropathy, and retinopathy) [26].
Complications related to diabetes are the major
cause of disability and mortality among the
Mauritian diabetic population.

Type 2 diabetes mellitus (T2DM) is a chronic
illness due to endocrine  dysfunction.
Uncontrolled, diabetes is associated with various
acute and chronic comorbidities. T2DM is a
rapidly growing health concern in both devel oped
and developing nations. T2DM accounts for over
90% of cases globally [27,28]. According to the
World Heath Organization (WHO), in 2011,
approximately 364 million people globally suffer
from diabetes (DM), with projections that DM-
related deaths will double from 2005 to 2030 [29].
In 2004, 3.4 million people died directly from the
consequences of high blood glucose. The
prevalence of DM worldwide was calculated as
2.8% in 2000. This is expected to increase to
4.4% by 2030 [30]. The growing concern is the
epidemic growth in obesity and increase in the
elderly population, which will continue to
increase the prevalence of DM. Another study,
using data from 91 countries, estimates that the
prevalence can be as high as 7.7% (439 million
adults) by 2030. Other estimates include a 70%
increase in DM in developing countries and 20%
increase in developed nations.
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Type 2 diabetes is associated with insulin
resistance, and alack of appropriate compensation
by the beta cells leads to a relative insulin
deficiency. Insulin resistance can be improved by
weight reduction and exercise [31]. If lifestyle
intervention fails, there are a variety of drugs
available to treat type 2 diabetes [32], which can
be divided into five main classes. drugs that
stimulate insulin production from the beta cells
(e.g. sulphonylureas), drugs that reduce hepatic
glucose production (e.g. biguanides), drugs that
delay carbohydrate uptake in the gut (e.g. a-
glucosidase inhibitors), drugs that improve insulin
action (e.g. thiazolidinediones) or drugs targeting
the GLP-1 axis (e.g. GLP-1 receptor agonists or
DPP-4 inhibitors).

Currently available therapies for diabetes include
insulin and various oral antidiabetic agents such
as sulfonylureas, biguanides and glinides. Many
of them have a number of serious adverse effects;
therefore, the search for more effective and safer
hypoglycemic agents is one of the important areas
of investigation[33]. Many ora hypoglycemic
agents are currently used in the clinical practices,
but these synthetic agents are unsatisfactory in
terms of preventing secondary complications and
adverse side effects of disease [34,25]. Recently,
novel herbal medicines have been recommended
as novel anti-diabetic treatments for their efficacy
in the human clinical trials with minimal side
effects [36,37]. The ethnobotanical information
on the potential antidiabetic medicinal plants has
been reported for approximately 800 plants [38].
However, only a few have been evauated
scientifically regarding their activities.Results of
the present investigation has clearly shown that
treatment with STZ has significantly increased the
blood sugar level of about 295 mg/dl measure on
28" day of post induction. Treatment with test
drug PC at the dose of 200 and 400 mg/kg has
remarkable action on reducing blood sugar of
about 128 mg/dl on low dose and 114 mg/dl on
high dose. Further standard drug glibenclamide
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possess similar reduction in blood glucose 104
mg/dl at the dose of 5mg/kg. Alternate therapy is
a novel approach for chronic management of
diabetes as it render more therapeutic benefits
with no side effects and further its much cost
effective for affordable for people from lower
€conomic zone.

5. Conclusion

Diabetes is multifactorial disease that has a
significant adverse impact on health and mortality
particularly from cardiovascular diseases. Now, a
day, herbal drugs are gaining popularity in the
treatment of diabetes and its related
complications.New drugs or formulations which
are devoid of the side effects caused by
conventional medication will improve the
compliance in type 2 diabetic patients. Our
present study results clearly demonstrated that
there was a significant reduction in the level of
blood glucose level in rats treated with PC at the
dose of 200 and 400 mg/kg. From this it was
concluded that Perungaya chooranam possesses
potent antidiabetic action may be due to bioactive
components present in the formulation.
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