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Background: Diabetes mellitus, a clinical syndrome developed due to
absolute or relative deficiency of insulin and it is mainly characterized
by hyperglycemia. It has high prevalence and it is fast gaining status of

potential epidemic. That’s why many synthetic drugs are available to
K ) treat the diabetes which is costly and giving serious side effects after
ey words:- . ;
Atibala Root, Diabetes  Mellitus, long use. The herbs are safe and cost effective to treat diabetes.
Streptozotocin Ayurved classic (Bhavapraksh Nighantu) mentioned Atibala root with
Sita (sugar) and Godugddha (Cow milk) have anti-diabetetic activity.
As the Diabetes mellitus is most considerable disease by ethical issues
hence it is decided to evaluate anti-diabetic activity of Atibala with
sugar and cow milk in streptozotocin induced Albino Wistar rats.
Aim and Objectives: To study Atibala root with equal quantity of
sugar and cow milk as anti-diabetic activity.
Methodology: In this study, 30 Albino Wistar rats will be divided
randomly into 5 groups (6 in each). Test drugs will be administered for
21 days. The random blood glucose will be measured 0, 7, 14 & 21"
days of drug administered. Anti-diabetic activity will be evaluated on
biochemical parameter 0 day & at 21"day and on 22" day
histopathological study of pancreas.
Results: Changes will be observed in the objective outcomes.
Conclusion: Atibala root with equal quantity of sugar and cow milk
will have anti-diabetic activity.
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Introduction:-

Diabetes mellitus, a clinical syndrome developed due to absolute or relative deficiency of insulin and it is mainly
characterized by hyperglycemia ®. In India currently 62 million diabetic individuals diagnosed with the disease and
that’s why it is noticed the fast-gaining status of potential epidemic. In 2000, India ranked first in the world by 31.1
million people with diabetes mellitus followed by China and United States with 20.8 million and 17.7 million people
respectively.
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The Wild et al. predicted the prevalence of diabetes to double globally with a maximum increase in India from 171
million individual (in 2000) to 366 million individual in 2030®.

Thus, so many synthetic drugs are available to treat the diabetes which is costly and giving serious side effects. To
overcome this burden medical scientists are continuously in search of safe, cost-effective drugs to treat the diabetes.

The herbs have been used as food and medicine from ancient time; they are safe and cost effective ©.

Abutilon indicum ( L.) Sweet belongs to the family Malvaceae. It is an important medicinal plant used in Ayurveda
and is commonly called as Atibala. It is one of from the Balachatustayam. Acharya Bhavaprakash in
Guduchyadivarga quoted Balachatustayam like 1) Bala 2) Mahabala 3) Atibala 4) Nagbala.

‘AR =0 dTd qeferh e | TATRER gL geaae g9 |
ECHETIAT FogH WAGTATda T+ 1| geaTataeraTag 4T e gaey @

Botanically Sida have many species. But classically we are using these four in mutraatisar, mutrakruchh, amavat,
anulomini, meha (diabetes mellitus) and as Rasayan respectively.

Atibala is well known to various tribal communities and forest dwellers. They use the various parts (leaves, root,
seed and seed oil) for many diseases. In Melghat forest of Amravati district the tribal communities used the Atibala
for diabetes mellitus ©.

The Atibala(Abutilon indicum Linn. Sweet) is easily available throughout India, having numerous properties by
Ayurved and modern classics. The plant has rich source of major phytoconstituents’ mucilage, tannins, B-sitosterol,
asparagines, flavonoids, alkaloids, hexoses, nalkane mixtures, alkanol, gallic acid sesquiterpenes and has
antioxidant, hepatoprotective, immunomodulatory, analgesic, anti-inflammatory, anti-arthritic, sedative,
anticon\(/sl)JIsant, diuretic, wound healing, larvicidal, antimicrobial, anti-asthmatic, anti-diarrheal and anti-estrogenic
activity™.

According to Ayurved it is Rasayan, Balya, Bruhan, Vatahar and Kledashoshak property which are helpfulto treat
the Vatajprameha(Madhumeha)”. Prameha, particularly Madhumeha and diabetes mellitus have similarity by
etiological factors, clinical presentation and to some extent therapeutic aspects ©.

The root of Atibala (Abutilon indicum Linn Sw.) with Sita (sugar) and Godugddha (Cow milk) in equal quantity is
taken for present PhD research work as the anti-diabetic study in STZ induced diabetic rats. Usually in diabetes
mellitus the sugar and milk are not indicated. But Achyarya Bhavprakash mentioned in Guduchyadi varga with this
anupan . As the Diabetes mellitus is most considerable disease by ethical issues, this study is taken for animal
experiment.

Present knowledge gap for stated problem:

In India anti-diabetic activity of Atibala, mostly leaves have been established in all study. Thestudy of Atibala root
powder (churna) with equal quantity of sugar (sita) and Cow milk (Godugddha) is not carried out yetas per classic
text, Bhavprakash nighantu in which it is mentioned to cure diabetes mellitus (Meha) completely ).

The anti-diabetic activity of Atibala root with equal quantity sugar (Sita) and Cow milk (Godugddha) if proven in
streptozotocin induced diabetic Albino Wister rats then it will be new effective remedy available for diabetes
mellitus (Prameha particularly inMadhumeha) after clinical trial.

Most of the previous vivo studies have been carried out by using aqueous or alcoholic extract of Atibala leaves,
while as according to Bhavaprakash Nighantu use of Atibala in the form of root powder with equal quantity of sugar
(sita) and Cow milk (Godugddha) is effective for Diabetes mellitus. This knowledge gap will be fulfilled in my
study.

Research question:

1. Whether the root of Atibala (Abutilon indicum Linn Sweet) with equal quantity of sugar (sita) and Cow milk
(Godugddha) have the anti-diabetic activity?
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2. Whether the root of Atibala (Abutilon indicum Linn Sweet) with equal quantity of sugar (sita) and Cow milk
(Godugddha) is effective to control increased blood sugar level in Streptozotocin induced diabetic rats in
comparison with Glimepiride in view of outcome as reducing blood sugar level?

Hypothesis:

Research Hypothesis:

The root of Atibala (Abutilon indicum Linn Sweet) with equal quantity of sugar (sita) and Cow milk (Godugddha)
have exist the anti-diabetic activity in Streptozotocin (STZ) induced diabetic rats.

Null Hypothesis (HO):
The root of Atibala (Abutilon indicum Linn Sweet) with equal quantity of sugar (sita) and Cow milk (Godugddha)
have not exist the anti-diabetic activity in Streptozotocin (STZ) induced diabetic rats.

Aims and Objectives:-

Primary objective:

1. To study anti-diabetic activity of Atibala root with equal quantity of sugar (sita) and cow milk (Godugddha) in
Streptozotocin (STZ) induced diabetic rats.

2. To study the efficacy of Atibala root with equal quantity of sugar (sita) and cow milk (Godugddha) on increased
blood sugar level in Streptozotocin (STZ) induced diabetic rats.

Secondary objectives:

1. To study the efficacy on the parameter like serum total cholesterol, serum triglycerides, serum high density
lipoproteins when Streptozotocin (STZ) induced diabetic rats are treated with Atibala root with equal quantity
of sugar (sita) and cow milk (Godugddha) at the end of study (21 day)

2. To study the pharmacognostic, physico-chemical and phytochemical analysis of Atibala(Abutilon indicum Linn
Sweet) root to assess the authenticity, purity and strength of the drug

Material and Methods:-

1. Study design: In vivo-Animal experimental study

2. Study setting:

Animal experimental work will be carried at approved Centre of animal studies.
Pharmacognostical & phytochemical analysis will be carried out at approved Centre.

Plan of work:
Plan of work

Pharmacognostic Study Phytochemical study Animal experimental Study

Collection of Root of Atibala Collection of Root of Atibala Study population

Sample authentication Sample authentication Sample size

Macroscopic evaluation Sample drying Sampling technique

Microscopic evaluation sample powdering Selection of study subjects
physico-chemical evaluation Operational definitions
phyto-chemical evaluation Test drug

Dose selection

Dose fixation

Routes of administration

Induction of diabetes

Experimental study design

Experimental procedure

Anti-diabetic activity

Method of measurement

Method of data collection

data analysis methods
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Materials:-
The root of Atibala (Abutilon indicum Linn Sw) for the study will be collected in Shishir (late winter) as it is sheeta
virya dravya @". It is collected from field.

Authentication
The authentication of Atibala (Abutilon indicum Linn Sweet) root sample will be done from approved Centre.

Pharmacognostic Study:
The study will be done according to API guidelines.

I. Botanical evaluation

1. Organoleptic characters
2. Macroscopic —

3. Microscopic

4. foreign matter

Phytochemical study:

I. Physico—chemical evaluation
1. Ash Value

2. Acid insoluble ash

3. Alcohol soluble extractive
4, Water soluble extractive

11.Phytochemical evaluation
1. TLC Qualitative
2. Determination of Phyto-chemical Constituents

I11. Animal experimental study

The experimental study is designed to access the anti-diabetic activity of root of Atibala in STZ induced diabetic
rats. With due permission of the Institutional Animal Ethics Committee (IAEC) the experimental work will be
started.

The study will be conducted as per guidelines of CPCSEA (The Committee for the Purpose of Control and
Supervision of Experiments on Animals)

A. Study population
Wistar strain albino rats of either sex having weight 150-200 gm. will be selected for the study.

B. Sample size determination
Sample size is determined with the help of ‘Resource Equation method @8) This depends on law of diminishing
returns. It needs an estimate of E

E= (total numbers of experimental units) — (numbers of treatment group)

And E should be between10 to 20

E is the number of degrees of freedom in an analysis of variance (ANNOVA).
It is based on the need to obtain an adequate estimate of the standard deviation.

In present study treatment group are 5. And if we consider sample size 4 then
E=5*4-5=20-5=15

E fall between10 — 20 therefore 4 animals per group are acceptable.

We will take 6 animals in each group by considering 20% dropout

C. Sampling technique:

The diabetic rats will be divided in to 5 groups and each group having 6 animals. The animal will be selected by
simple random sampling.
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D. Method of selection of study subjects:

Inclusion criteria:

Wistar strain albino rats of either sex weighing between 150-200g.

Healthy Albino Wistar rats having blood sugar more than normal will be selected for experiment ¢,

Exclusion criteria:
1. Rats which are infected and pregnant will be excluded from the study.
2. Rats showing signs of infection during the course of study and those under other experiments will be excluded.

E. Operational definitions:

Anti-diabetic activity-Blood sugar lowering effect in STZ induced diabetes in Albino Wister rats.

Atibala root powder with vehicle- Sugar [Rock sugar (KhadiSakhar)] and Cow milk (Godugddha) is used as vehicle
with Atibala (Abutilon indicum Linn Sw.)

F. Dose selection:

According to database on medicinal plant used in Ayurveda human Atibala root dose is 5 to 10 gm ™. In one
research paper the effective dose of Atibala 10gm is mentioned for the decoction, so the dose of Atibala powder for
present study is converted from human dose of Atibala powder 10 gm ©°.

G. Dose fixation:
The dose is calculated by extrapolating the human dose to animal based on the body surface area ratio by referring
to the table of Paget and Barnes V. Conversion formula: = Human Dose x 0.018 (conversion factor for Rats) Test

drug

Atibala powder = Human Dose x 0.018 (conversion factor for Rats)
=10 x 0.018

= 0.18/200g body weight of Rat

=0.9gm/kg.

Reference standard drug — Glimepiride ¢

= Human Dose x 0.018 (conversion factor for Rats)
=1 x0.018 = 0.018 mg/200g body weight of Rat
=0.09 mg/kg

H. Route of administration:

First mix Atibala fine powder into equal quantity sita(sugar) and Godugddha (cow milk) to make suspension and
administered orally in animals with the help syringe. Dose will be calculated according to body weight of animals.
The reference standard drug Glimepiride will be given orally by dissolving it in distilled water ©2).

I. Induction of Diabetes:

Diabetes will be induced in albino rats by single intraperitoneal injection of streptozotocin as per dose 60mg/kg.
Streptozotocin will be weighed for individually for each animal. According to its weight it will be solubilized with
0.2 ml saline (154 mMNaCL) just prior to injection. After 72h of streptozotocin injection, rats with diabetic
hyperglycemia (blood sugar level more or equal to 250 mg/dL) will be selected for experiment 2.

J. Animal experimental study design:

S. Group Name Group Sample Intervention/Drug Route of Drug
No. Code size Administration
1. Normal Control Group A 6 Distilled Water Oral
2. Standardcontrol Group B 6 Glimepiride Oral
3. Atibala root | Group C 6 Atibalaroot powder Oral
powder
4. Atibala root | Group D 6 Atibala root powderwith | Oral
powder + sugar(sita) & Cowmilk
Vehicle (Godugddha)
5. Vehicle control | Group E 6 Sugar(sita) & Cow milk | Oral
group (Godugddha)
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K. Experiential Procedure :(?®)

Test drugs will be administered for 21 consecutive days. The random blood glucose level will be measured at 0, 7",
14" and 21" days of drug administration by using one touch glucometer. Tail vein puncture method will be applied
for collection of blood sample in the rats. On 22" day animals will be sacrificed by administering overdose of ether
anesthesia. The blood will be collected by dissection of jugular vein and forwarded to biochemistry laboratory for
assessment of biochemical parameters. The animals will be autopsied and the pancreas will be sent for
histopathological study regarding Anti-diabetic activity .

Anti-diabetic activity will be evaluated by the effort of test drugs on biochemical parameters. i) Biochemical
variables: blood sugar level (0-day, 7th day, 14" and 21" day), serum total cholesterol (0 day and 21" day), serum
triglycerides (0 day and 21™ day), serum high density lipoproteins (0 day and 21" day), blood urea (0 day and 21™
day), serum creatinine (0 day and 21" day), Serum glutamic oxaloacetic transaminase (SGPT) (0 day and 21" day).
ii) Histopathological study: pancreas (22th day)

Group A Group B Group C Group D Group E
DAY 0 | 7T |20 | T2 0 |7 | W20 [T @20 |7 |14]2
Body Wight
Blood sugar
Group A Group B Group C droup D - Group E
DAY Before After Before After Before After Before After Before After

serum ftotal
cholesterol

serum triglycerides

serum high density
lipoproteins

L. Methods of measurement:

Weighing scale will be used for measurement of weight of rats. Glucometer with available strips will be used for the
measurement of random blood sugar level. The auto analyzer will be used for estimating different biochemical
parameters. (References given in the kit literature mentioning the basis of the methods on which test procedures will
be evolved) and histopathological changes in pancreas will be measured by microscope.

M. Methods of data collection:
Data will be collected from the analysis reports of random blood sugar, biochemical parameters and histopathology.

N. Data analysis methods:

Statistical significance will be analyzed using student‘t’ test, repeated measure ANNOVA test. The results will be
considered on 95% confidence limit. All the statistical analysis will be performed using statistical software Epi Info
7.2.2.1 (year2017).

Observations:-
Observations will be recorded and results will be obtained on the basis of appropriate statistical tests at the end of
the experimental study.
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Discussion & Conclusion:-
The results obtained from study will be discussed. The work will be summarized and the final conclusion will be
drawn.

Ethical considerations:
With the clearance of the Institutional Ethical Committee (IEC) of concerned institute &Institutional Animal Ethics
Committee (IAEC) of approved Centre, the experimental work will be commenced.

The study will be conducted as per guidelines of CPCSEA (The Committee for the Purpose of Control and
Supervision of Experiments on Animals)

Generation of new knowledge:

In asthenic type of diabetic patient, the treatment should be mainly based on the line of increasing stamina and
vitality by way of tonic (Bruhan) drug ®?. In diabetes medicines have to use long term with no complication. Atibala
root is the Rasayan drug. It can use in long term. It is useful in diabetic neuropathy also ®?. So, it is decided to study
the anti-diabetic activity of Atibala root with anupan sugar and cow milk as per classic reference.

Cow milk (Godugddha) and sugar(sita) are supposed to be contraindicated in established treatment available for
treating diabetic mellitus due to the most considerable disease by ethical issues, so this animal experiment study will
be newly established concept in treating diabetes mellitus by Atibala root with anupan sugar(sita) and Cow
milk(Godugddha). This is the generation of new knowledge from my study to treat the asthenic type of diabetic
patients.

Abbreviations:

API- Ayurvedic Pharmacopeia of India
AR-Atibala root

Arv-Atibala root +vehicle

BP- Bhavaprakash

CD- Chakradatta

Ci- Chikitsa

CS- Chararksamhita

DC (STZ) — Diabetic Control (Streptozotocin)
9. NC - Normal Control

10. SC- Standard control

11. STZ - Streptozotocin

12. VC- Vehicle control

N k~wWNE
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