AN OPEN LABELED, RANDOMIZED, TWO ARM STUDY OF
EFFECT OF YASHTIMADHU CHOORNA WITH MILK ON
HEALTH AND COGNITIVE PARAMETERS IN HEALTHY

VOLUNTEERS — A SCHOOL BASED STUDY

A Thesis

SUBMITTED TO THE
TILAK MAHARASHTRA VIDYAPEETH PUNE

FOR THE DEGRE OF
DOCTOR OF PHILOSOPHY

In Ayurveda (Kayachikitsa)
Under the Board of Ayurveda Studies

By

Dr. Vaishali Shailesh Deshpande
(RegistrationNo0.05616009632)

UNDER THE GUIDANCE OF

Dr. Abhijit Hanmant Joshi
DEPARTMENT OF AYURVEDA

Year 2021



CERTIFICATE OF THE SUPERVISOR

Itis certified that work “An Open Labeled, Randomized, Two Arm Study of Effect
of Yashtimadhu Choorna with Milk on Health and Cognitive Parameters in
Healthy Volunteers — A School Based Study” is an original research work done by
Dr. Vaishali Shailesh Deshpande under my supervision for the degree of Doctor of
Philosophy in Ayurveda (Kayachikitsa) to be awarded by Tilak Maharashtra
Vidyapeeth, Pune.
To best of my knowledge this thesis

e Embodies the work of candidate himself/ herself

e Has duly been completed

e Fulfils the requirement of the ordinance related to ph. D. Degree of the TMV

e Up to the standard in respect of both content and language for being

referred tothe examiner.

Signature of the Supervisor

Ahod .

Dr. Abhijit H. Joshi



Tilak Maharashtra
Vidyapeeth, Pune

I. Dr. Vaishali Shailesh Deshpande, is the Ph. D Scholar of the Tilak Maharashtra
Vidyapeeth in Ayurveda (Kayachikitsa) subject. Thesis entitled “An Open Labeled,
Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk
On Health And Cognitive Parameters In Healthy Volunteers — A School Based
Study” under the supervision of Dr. Abhijit Joshi , Solemnly affirm that the thesis
submitted by me is my own work. I have not copied it from any source. I have gone
through extensive review of literature of the related published / unpublished
research works and the use of such references made has been acknowledged in my
thesis. The title and the content of research is original. I understand that, in case of
any complaint especially plagiarism, regarding my Ph.D. research from any party, I
have to go through the enquiry procedure as decided by the Vidyapeeth at any point
of time. I understand that, if my Ph.D. thesis (or part of it) is found duplicate at any
point of time, my research degree will be withdrawn and in such circumstances, I
will be solely responsible and liable for any consequences arises thereby. I will not
hold the TMV, Pune responsible and liable inany case.

I have signed the above undertaking after reading carefully and knowing all the
aspects therein.

Signature : M

Address: A 1— 62, Darshanam Upavan, Waghodia — Dabhoi Ring Road,
Near Solace Hospital, Vadodara, Gujarat 390019

e-mail id: dr.vaishalid@gmail.com

Ph. No.: 9096082950

lace: Pune
pate: |5lov|204 Place

-y



e — -

To
The controller of Examination

Tilak Maharashtra Vidyapeeth, Pune- 37

Sub: Submission of Thesis for PhD Viva
Respected Sir,

I the undersigned have been enrolled under the faculty of Ayurveda, TMV, Pune for PhD
in Ayurveda (Subject). I finished my thesis work entitled as An Open Labeled.
Randomized, Two Arm Study of Effect of Yashtimadhu Choorna with Milk on Health

and Cognitive Parameters in Healthy Volunteers — A School Based Studyunder the

guidance of Dr Abhijit H. Joshi Sir.

Herewith I request your good office to permit me to submit my thesis work for PhD
Viva. Please do the needful,

Thanking you

Yours faithfully,

Koupe

Dr. Vaishali Deshpande
Ph.D. Scholar,

Dept. of Ayurveda, ™V
Date:14/01/2021

Place: Pune

(PRN - 05616009632)

Guide and HOD

At

Dr. Abhijit H: Joshi



Acknowledgement

Blessings of Lord Dhanwantari, Lord Ganesha and Devi Renukamata and Shri Banshankari
Devi have leaded me to the completion of this thesis work. Firstly I bow before these
supreme powers for giving me an opportunity to work in the field of great science,

Ayurveda.

On this occasion, I am extremely grateful to Dr. Deepak Tilak Sir, Vice chancellor, Tilak

Maharashtra Vidyapeeth, Pune .

To carry out the task of this thesis work was not possible without able guidance of my
esteemed guide Dr. Abhijit H. Joshi, Dean, Faculty of Ayurved and Registrar, Tilak
Maharashtra Vidyapeeth, Pune. Constant encouragement, timely suggestions, kind help and
affection shown by my respected guide in research work was the back bone of this study. I
am highly indebted to my learned Guide who not only promoted and motivated me but also
provided kind guidance, timely help and moral support to me to complete this work. His
irons will power, positive attitude, innovative nature and disciplined work have given me the

way for the future.

I am grateful to Dr. S.P. Sardeshmukh Sir, former Dean, Late Vd P.G. Nanal Department of
Ayurveda, Tilak Maharashtra Vidyapeeth, Pune.

It brings me pleasure to thank Department faculties especially Dr. Manoja Joshi Madam for

providing the guidance, support and necessary help to complete this dissertation.

I shall remain indebted to Hon. Mr. Anil Gujar, Secretary, Maharashtra Arogya Mandal Pune
and Dr. Nilakshi Pradhan, Principal, Sumatibhai Shah Ayurved Mahavidyalaya, Hadapsar

Pune. With their permission and support I was able to conduct and complete the work

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On Health And
Cognitive Parameters In Healthy Volunteers — A School Based Study Page 1



smoothly. 1 also acknowledge the help rendered by the colleagues of Department of
Kayachikitsa, Sumatibhai Shah Ayurved Mahavidyalaya, Pune.

I am very much thankful to the management, teaching and non teaching staff of Mahatma
Phule Vidyaniketan Institution’s Dnyanaprabodhini Madhyamik and Kanishtha
Mahavidyalaya, Sasanenagar, Hadapsar Pune 28. Without their continuous support it would

have been impossible for me to conduct the study.

I offer my gratitude towards Hon. Dr. Komal Patel Madam, Managing trustee; Parul
University, Dr. Hemant Toshikhane, Dean Faculty of Ayurveda, Parul University and Dr.
B.G. Kulkarni, Principal, Parul Institute of Ayurved and Research, Vadodara, Gujrat.

I am thankful to Departments’ non teaching staff especially Mrs. Pathak Madam and Mr.

Divanji for their help from time to time.

I offer my special thanks to the Librarians of S.S.A.M. Hadapsar, Pune, and P.LLA.R.

Vadodara, who were always been kind to provide me books and other literature survey.

It brings me a great pleasure to thank my better-half Dr. Shailesh Deshpande for his
inspiring and cordial support. He was always with me all through my work and without him
it was just impossible to complete this dissertation. My son, Mast. Ojas also helped me a lot
during conduction of school based study. I am also very much thankful to Dr. Ruby Dubey
for helping me during the school based study for conducting health checkups. It brings me

great pleasure to thank my beloved family members for their cordial support.

I offer my sincere regards to all participants and their parents without whom the completion
of this work would not be possible. Last but not the least I thank all those supporters and
well wishers who in some way or the other have helped in pursuing and finishing my
research project.

Dr. Vaishali Deshapnde

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On Health And
Cognitive Parameters In Healthy Volunteers — A School Based Study Page 2



Table of Contents

CHAPTER
NO.

TITLES

PAGE NO.

1

INTRODUCTION

1To4

REVIEW OF LITERATURE

5 To 56

AYURVEDIC REVIEW

5To 29

MODERN LITERATURE

30 To 33

DRUG REVIEW - YASHTIMADHU

34 To 47

DRUG REVIEW - KSHEERA/MILK

48 To 55

AIMS AND OBJECTIVES

56

MATERIALS AND METHODS

57 To 68

OBSERVATIONS AND RESULTS

69 To 116

DISCUSSION

117 To 133

SUMMARY AND CONCLUSION

134 To 135

REFERENCES

136 To 145

BIBLIOGRAPHY

146

ANNEXURES




List of Annexures

Sr. No, | DISCRIPTION

1 ANNEXURE 1 - Informed Consent Document & Consent
Form - Marathi

) ANNEXURE 2 - Informed Consent Document & Consent
Form - English

3 ANNEXURE 3 — Informed Assent Document Marathi

4 ANNEXURE 4 - Informed Assent Document Marathi

5 ANNEXURE 5 — Case Record Proforma

6 ANNEXURE 6 - Digit Letter Substitution (DLST) worksheet

7 ANNEXURE 7 - Six Letter Cancellation (SLCT) worksheet

8 ANNEXURE 8 — CTRI Registration Document

9 ANNEXURE 9 - Authentication certificate of Intervention

10 ANNEXURE 10 — Analytical study certificate of Intervention

11 ANNEXURE 11 - IEC approval letter




List of tables

Sr. | Chapter Table | Title of Table Page
No No. No.
1 | Modern Review 1 Various definitions of Intelligence 31
2 | Drug Review - Yashtimadhu 1 Ganas according to various Compendia 34
3 | Drug Review - Yashtimadhu 2 Various synonyms according to various 36
compendia
4 | Drug Review - Yashtimadhu 3 Images of Yashtimadhu with useful parts 38
5 | Drug Review - Yashtimadhu 4 Various properties listed in various compendia 39
6 | Drug Review - Milk 1 Analysis of composition of milk as per species 52
7 | Material and Methods 1 Images of raw material used and final product, 59
packing and dispenser used
8 | Material and Methods 2 Schedule of activities conducted during study 68
9 | Observation and Results 1 Age Wise Distribution (n = 239) 69
10 | Observation and Results 2 Between Group Analysis of Age at Baseline 70
11 | Observation and Results 3 Gender Wise Distribution (n = 239) 71
12 | Observation and Results 4 Religion Wise Distribution (n = 239) 72
13 | Observation and Results 5 Standard Wise Distribution (n = 239) 73
14 | Observation and Results 6 Financial Status Wise Distribution (n = 239) 74
15 | Observation and Results 7 Diet Wise Distribution (n = 239) 75
16 | Observation and Results 8 Prakruti Wise Distribution (n = 239) 76
17 | Observation and Results 9 Agni Wise Distribution (n =239) 77
18 | Observation and Results 10 Koshtha Wise Distribution (n = 239) 78
19 | Observation and Results 11 Comparison of Growth parameters, DLST & 79
SLCT between Group A and Group B at
Baseline
20 | Observation and Results 12 Within Group Analysis of Effect on DLST in 80
Group A (n=115)
21 | Observation and Results 13 Within Group Analysis of Effect on DLST in 81
Group B (n=115)
22 | Observation and Results 14 Between Group Analysis of Effect on DLST 82
(n= 115 in each group)
23 | Observation and Results 15 Within Group Analysis of Effect on SLCT in 84
Group A (n=115)
24 | Observation and Results 16 Within Group Analysis of Effect on SLCT in 85
Group B (n=115)
25 | Observation and Results 17 Between Group Analysis of Effect on SLCT (n | 85
=115 in each group)
26 | Observation and Results 18 Within Group Analysis of Effect on Height, 88
Weight and BMI in Group A (n=115)
27 | Observation and Results 19 Pair Wise Analysis of Effect on Height, 88
Weight and BMI in Group A (n=115)
28 | Observation and Results 20 Within Group Analysis of Effect on Height, 90
Weight and BMI in Group B (n=115)
29 | Observation and Results 21 Pair Wise Analysis of Effect on Height, 91
Weight and BMI in Group B (n = 115)
30 | Observation and Results 22 Between Group Analysis of Effect on Height, 95
Weight and BMI (n = 115 in each group)
31 | Observation and Results 23 Effect on Physical Fitness 96
32 | Observation and Results 24 Effect on Energy Level 97
33 | Observation and Results 25 Effect on Attentiveness in Class 98
34 | Observation and Results 26 Effect on Social Behavior 99




35

Observation and Results

27

Number of Students Shifting to Highest Grade
(+ 3) after Treatment as Compared to Baseline

99

36

Observation and Results

28

Association of Adverse Events with Infection,
Allergy and Immunity (n = 676)

101

37

Observation and Results

29

Number of Adverse Events According to
System in Group A and Group B (n =430)

102

38

Observation and Results

30

Analysis of Adverse Events Related to
Infection, Allergy and Immunity in Group A
and Group B According to Visit (n = 430)

104

39

Observation and Results

31

Absenteeism in School Due to Adverse Events
Associated with Infection, Allergy and
Immunity (n = 602)

106

40

Observation and Results

32

Between Group Analysis of Absenteeism in
School Due to Adverse Events Associated
with Infection, Allergy and Immunity

107

41

Observation and Results

33

Total Duration of Adverse Events Associated
with Infection, Allergy and Immunity in Days
(n=1258)

108

42

Observation and Results

34

Between Group Analysis of Duration of
Adverse Events Associated with Infection,
Allergy and Immunity

108

43

Observation and Results

35

Number of Episodes of Adverse Events
Associated with Infection, Allergy and
Immunity (n = 327)

109

44

Observation and Results

36

Between Group Analysis of Number of
Episodes of Adverse Events Associated with
Infection, Allergy and Immunity

109

45

Observation and Results

37

Number of Subjects Suffering from Adverse
Events in Mild Intensity (n =278)

110

46

Observation and Results

38

Number of Subjects Suffering from Adverse
Events in Moderate Intensity (n = 49)

111

47

Observation and Results

39

Between Group Analysis of Intensity of
Adverse Events

111

48

Observation and Results

40

Number of Adverse Events Requiring
Treatment (n = 189)

112

49

Observation and Results

41

Number of Adverse Events Not Requiring
Treatment (n = 138)

113

50

Observation and Results

42

Between Group Analysis about Requirement
of Treatment

113

51

Observation and Results

43

Details of Adverse Events Not Related to
Infection, Allergy and Immunity (n = 246)

114




List of Graphs

Sr. | Chapter Graph | Title of Table Page

No. No. No.

1 Observation and Results 1 Age Wise Distribution (n =239) 70

2 Observation and Results 2 Gender Wise Distribution (n = 239) 71

3 Observation and Results 3 Religion Wise Distribution (n = 239) 72

4 Observation and Results 4 Standard Wise Distribution (n = 239) 73

5 Observation and Results 5 Financial Status Wise Distribution (n = 239) 74

6 Observation and Results 6 Diet Wise Distribution (n =239) 75

7 Observation and Results 7 Prakruti Wise Distribution (n = 239) 76

8 Observation and Results 8 Agni Wise Distribution (n =239) 77

9 Observation and Results 9 Koshtha Wise Distribution (n = 239) 78

10 Observation and Results 10 Change in percentage of means in DLST before 83
and after treatment

11 Observation and Results 11 Change in percentage of means in SLCT before 87
and after treatment

12 Observation and Results 12 Change in Mean Height in Group A & Group B 93

13 Observation and Results 13 Change in Mean Weight in Group A & Group B 94

14 Observation and Results 14 Change in Mean BMI in Group A and Group B 94

15 Observation and Results 15 Association of Adverse Events with Infection, 101
Allergy and Immunity (n= 676)

16 Observation and Results 16 Number of Adverse Events Associated with 103
Infection, Allergy and Immunity According to
System (n = 430)

17 Observation and Results 17 Increase in Percentage of Adverse Events as 104
Compared to Baseline

18 Observation and Results 18 Absenteeism in School Due to Adverse Events 107
Associated with Infection, Allergy and
Immunity (n = 602)

19 Observation and Results 19 Total Duration of Adverse Events Associated 108
with Infection, Allergy and Immunity in Days
(n=1258)

20 Observation and Results 20 Total Episodes of Adverse Events Associated 110
with Infection, Allergy and Immunity (n = 327)

21 Observation and Results 21 Number of Students Suffering from Adverse 112
Events in Mild and Moderate Intensity

22 Observation and Results 22 Number of Adverse Events Requiring and Not 113

Requiring Treatment




List of illustrations/Flow Charts

Sr. | Chapter Mlustration/ Title of Table Page
No. Flow chart No. No.
1 Material and Methods 1 Study Design Flow Chart 67
2 Observation and 1 Flow chart of activities - CONSORT 116
Results Diagram
3 Discussion 1 Comparison of DLST and SLCT with 120
Ayurvediya Dnyanagrahana Process
4 Discussion 2 Possible explanation of Medhya Karma | 125

by Yashtimadhu and Ksheera on the basis
of their Guna and Karma




Introduction

INTRODUCTION

Longevity of life in perfect healthy state of mind and body is the dream seen by our sages for
every individual since centuries and eras. Thousands of years ago when man had his first
interaction with disease, they found for him a perfect tool called ‘Ayurveda’. After Herculean
efforts they brought it on the earth. It helped them in understanding the disease as well as
health and empowered them with weapons of herbs, minerals, metals and various animal
products to combat with diseases and regain health. It also helped them to maintain health. It
taught them about types of life happy, unhappy, healthy, unhealthy and various means to live
happy and healthy life. It also taught them various fundamentals of science like Pancha
Mahabhoota Siddhanta, Samanya Vishesh Siddhanta, and Tridosha Siddhanta etc. All in all it
gave a clear understanding of what a life is. Such a science that gives full knowledge and
understanding of a Tatva is called as Darshan Shastra. So we can say that Ayurveda is not
merely a science of life, it is Darshan Shastra of Life. It has served humankind for thousands

of years and is still serving them in their struggle for health.

Assurance given by Ayurveda to human race is ‘healthy and long life’. This is achieved by
two fold aim of Ayurveda i.e. maintenance of health in healthy individual and treating the
diseased individual. Rasayana is distinct branch in Ayurved.i It aims to delay degenerative
process by maintaining strength of Deha, Mana and Indriyas even in older age as well as
maintains health. So an old person can have same vigor and vitality as a young. Rasayana is
mentioned in great details in almost all the classical treatises.”>* Separate Adhyayas are
dedicated to Rasayana explaining its classification in different ways, indications,
contraindications, methods etc.>>* One of its types is Medhya Rasayana.’” Anything that
improves intellect, memory and other functions related to Indriya, Mana and Buddhi is
Medhya. Medhya Rasayanas are the herbs/ formulations which improve the intellect. Four
Medhya Rasayana are mentioned in Charak Samhita; administration of Yashtimadhu Choorna

along with milk is amongst them.’

Aacharya Sushruta has defined health as, “The state of equilibrium of all the Doshas, Agni,
Dhatus and Malas accompanied by normal functions of Dhatu and Malas as well as tranquility

of Atma, Indriya & Mana is said to be health”,® which is also appreciated by World Health
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Organization. For healthy status harmony of all the body constituents is required. Human
being is the intelligent living organism in the universe. Brain and its complex working process
separate it from other living creatures. Major functions of brain include obtaining information,
storage and recollection of information when needed, application of information etc. To live
meaningful life, healthy status along with sound mind and intellectual abilities are required. In
today’s competitive scenario everyone has to take great efforts to achieve their goals. For this
achievement sound body, mind, spiritual state is required. The goals can be achieved if both
physical fitness as well as intelligence is present. Mere presence of intelligence is not
sufficient. Children are backbone of the country. They are more prone to illness, infections etc
and also have to tackle academic burden. If Medhya Rasayana like Yashtimadhu, is
administered in the developing age, better physical as well as intellectual functions can be
attained. According to modern medical science Rasayana is, “A product having properties of

antioxidant, immunomodulatory, anti-stress, anti ageing, nootropic, and provides promotion of

health.”

The knowledge of various medicinal herbs, herbal and herbomineral formulations are nothing
but the weapons given by Ayurveda to mankind. In Sharangdhar Samhita Poorvakhanda
Adhyaya 1 it is nicely quoted that diversity of flora and fauna has no bounds. Hundreds of
thousands of members of Plant Kingdom are spread all through the lands and oceans varying
from small, unicelluar, micoscopic algae to gigantic ones penetrating hundreds of meters in
the sky. With the boon to relieve from diseases, they appear to man as thirty three million
Gods told in oriental literature offering their blessings to him. And in the shape of wise
administrator of this plethora of medicines, according to their properties and actions comes the
Bhishak. Doubtless knowledge of various properties and actions of the plant, their
combinations and permutations, various formulations enables him to show to the world
surprising works a medicine can do. That’s why it is wisely said that a single drug with correct
knowledge and correct usage in terms of indications, dose, suitable form, suitable vehicle,
suitable time of administration etc can show miraculous effects and can help to achieve the

things in Ehalok as well as Paralok.

Yashtimadhu (Glycerrhiza glabra) is a common herb which is used abundantly in the

treatment of various diseases. It is greatly useful as Chakshushya (drug of choice in
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ophthalmic diseases), Vrishya (aphrodisiac), Keshya (useful in problems related to hair like
graying of hair, hair loss etc), Kanthya (beneficial for disease of throat), Varnya (improves
colour/complexion of skin), Virajaniya (brings normal colour), Ropaniya (improve wear and
tear).” Yashtimadhu is sweet, bitter in taste (Madhur, Tikta Rasa), has cold potency (Sheet
Veerya) and sweet post digestive effect (Madhur Vipaka). It is widely used in various diseases
of gastrointestinal, musculoskeletal, respiratory, nervous system. Ksheera (milk) is sweet in

taste, has cold potency and sweet post digestive effect (Madhur Vipaka).

Ayurveda has remained unexplored as far as remedies for improving and maintaining better
quality of life is concerned. The Shastra is enriched with number of herbal, hrebo-mineral
preparations for the treatment of different types of diseases. Rasayana Chikitsa is one of the
constructive tools of Ayurveda which is most important for delayed ageing process as well as

prevention of occurrence of diseases.

The present research topic entitled, “An Open Labeled, Randomized, Two Arm Study of
Effect Of Yashtimadhu Choorna With Milk On Health And Cognitive Parameters In Healthy
Volunteers — A School Based Study” was planned with aim to undertake a clinical evaluation
of the effect of consumption of Yashtimadhu Choorna with milk on health and cognitive
parameters in healthy volunteers. To evaluate the effect various assessment parameters like
Digit Letter Substitution Test (DLST), Six Letter Cancellation Test (SLCT) were used. The
health status of children were also paid attention with respect to episodes, severity and
duration of illnesses, energy levels, growth parameters like height and weight, number of

absent days from school due to illness etc.

It is a humble effort under the expert guidance of esteemed Guide to explore the treatise of
Ayurveda to find an effective and cheaper solution for physical as well as cognitive

development of children.

'"Paradkar H.S.(2009).Sutrasthana Aayushkamiya Adhyaya. In A.M. Kunte & K.R. Navare
(EDs), Ashtanga Hridaya (5).Varanasi:Chaukhamba Publications.

’Acharya  Y.T. (2009). Chikitsasthana Rasayanadhyaya. In Y.T. Acharya (Eds),
Charaksambhita (376-390). Varanasi: Chaukhamba Publications.
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’Acharya Y.T. & Acharya N.R. (2010). Chikitsasthana Sarvopghata Shamaniya-
Nivrutsantapiya Rasayan Adhyaya. In Y.T. Acharya & N.R. Acharya (Eds), Sushruta Samhita
(498-507). Varanasi: Chaukhamba Publications.

*Paradkar H.S. (2009). Uttar Tantra Rasayan Vidhi Adhyaya. In A.M. Kunte & K.R. Navare
(EDs), Ashtanga Hridaya (923-939).Varanasi:Chaukhamba Publications.

>Acharya Y.T. (2009). Chikitsasthana Rasayanadhyaya — Karprachitiya Pada In Y.T. Acharya
(Eds), Charaksambhita (385). Varanasi: Chaukhamba Publications.

6Acharya Y.T. & Acharya N.R. (2010). Sutrasasthana Doshadhatumalakshayavriddhi
Vidnyaniyadhyaya. In Y.T. Acharya & N.R. Acharya (Eds), Sushruta Sambhita (124).

Varanasi: Chaukhamba Publications.

"Acharya Y.T. (2009). Sutrasthana Yajjapurushiya Adhyaya. In Y.T. Acharya (Eds),
Charaksambhita (132). Varanasi: Chaukhamba Publications.
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Review of Literature

REVIEW OF AYURVEDIC LITERATURE

A long and healthy life has been cherished by Man since antiquinity. Ayurveda is the science
of life through which a prolonged happy and healthy life can be attained.[Sh.Su.1/15,
Ch.Su.30/23]. This ancient holistic science has a dwell motto of maintaining the health of a
healthy person and to alleviate disorders of diseased. [Sh.Su.1/15, Ch.Su.30] Ayurveda still
remains a vital health care system even in today’s urbanized advanced world, shows its vitality
and inherent strength. Even in the primeval classical period Ayurveda was already a well
developed science of medicine and was practiced in the form of Astang Ayurveda i.e.
Medicine with eight specialties viz, Kayachikitsa , Shalakya, Shalya, Visha, Bhoot, Kaumar,
Rasayan and Vajikaran Tantras. The two fold aim of ayurveda can be very well furnished
through the special branch Rasayan. All individuals want to look forever young and increase
our life-span by staying healthy. Rasayanas or vitalizers, as they are called, do exactly the

same. They replenish the vital fluids of our body, thus keeping us away from diseases

Rasayana appears to have been practiced as an important specialty aiming at rejuvenation,
geriatric care, mental competence, increased immunity, etc to possess a long and healthy
disease free life. Thus it was the key for maintaining positive health and longevity. Rasayana
stood testimony for keeping up human hay and healthy and thus fulfilling the commitment
made by ayurveda. It deals with preservation and promotion of health and vigor and thereby is
more for promotional health i.e. even the normal individuals can make use of this branch to
increase body strength, health, and body resistance to protect them from any ailment. As
Rasayanas are indicated for Jaranashana, they can be utilized in Swastha individuals to
maintain the Swasthya and to delay the ageing process.Aachrya Sharangdhara has mentioned

the best suitable Rasayana herb for each decade of life starting from 1% yr to 100™ yr.

Rasayana not only shows effects the body (physical status) but effects equally on the mind

(mental status) as well. Accordingly Rasayana have been classified as
1) Sharir Rasayana:-

Sharir Rasayana primarily aims at equilibrium of Sharir Doshas and Dhatus, improving Agni,
reviewing the abnormality in the Srotas and imparting strength to the body. For e.g. Triphala,
Ghee, Milk, Shatavari, Amalaki, Haritaki, etc.

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On Health And
Cognitive Parameters In Healthy Volunteers — A School Based Study Page 5



Review of Literature

2) Manas Rasayana:-

Manas Rasayana are meant for enhancing the total mental level of a person by pacifying the
manas doshas. It helps in achieving the Sattvik Avastha of Manas leading to Salvation. Ojas
Agni, immunity, strength and above all even the normalcy of the body depends on the mental
state and its happiness (Manas swasthaya). Vishada or instability of the mind is considered as
foremost in causing and increasing disease. To keep the mental state in balance and to assure
happiness of the mind these Rasayanas are advocated .They are called as 'Medhya Rasayana '.
Also these Rasayanas improve the Dhi, Dhruti, Smruthi, (i.e. improves intellect and memory).
Medhya Rasayanas have been described at various places in all the classical texts. Brahmi,
Shankhpushpi, Mandukparni, Yastimadhu, Ghee, and Aachar Rasayana are some of the
examples of Medhya Rasayana.

In ayurvedic literature various terms have been used to describe the intellect, cognition process
and perception of knowledge. These terms include Buddhi, Dhi, Dhruti, Smruti, Medha,
Pradnya, Prama etc. to understand the Medhya Rasayana concept in depth knowledge

regarding these terminologies is essential.
1. Buddhi
Shabdakalpadruma
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@ f=rq 2o Aftaq ¢ wioaq 92 FfE: 93 AqET ¢ | TAEAT | L 1 W | 2 I gTem 2y it
% HET 20 AAAH < A R FATFH 2o dqlel: ¢ goad: 23 HE&AT 23 TAHT ¥ | 3 TeIi=H0e: |

[ N -

AT Y qUeT 3% f&F1- 99 20 | =T asszdrad | * | =T S|\Ey 491, - “FrgE T |91

AASTAAT AT 17 2 Tg[EaT THAEvS 33 LA || FFAT AEATHTITATIASaaqr T2T, - “TeqTeH
Fafamg: vl | sferqgay s agm afadea 17 =i aerar seaatfwTss 1«

T F ATaSTar T dad BT | grfcast a97, -- “Jgrayg Fafoyg seamaed qaraT | aw
HIery AT AT Fhag: AT IT | AT 117 TTET TAT, - “TAT GFAGEHY FRAIHRZIHT F | TTATAq
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TSI i &7 979 | TSl )7 JIEAT TAT, - A GG AT T 0 JEEEar | gt
FErorfiatsr gig: v aref | a1 =i sfradar 1 ae: 9 quT 7o, - serHeteata s
FETIEAT | err: Traafe g3 79 O [&ag: 17 Sa Agramed Arefe: | seraefaaf: seraemEt
Firrfasromor fErafEter: Feredr girieret: | =a- am: sEmg: | qartdar Feed=t gty
T | HOA: AT FATAH | IO TAATRIATOEGRT: | ST TErHT | * | T&IT: T 7 747 --
“STAUT AATHT g0 ATV AT | S Al taa T qeasi=ay &R 1”7 3 gH=ws: | * || T&47 g
THET TAT | THTOH ¢ - =i 2 foseT: 3 fgr v =i w1 =i arases 0 1 gigers 7o, --
“9TTh: FTErel AT HTHT Tlg: TXEAT | ST JET A= heaT FATEET SFIAT 1| 5129 gigarergadr
AT AAT: |7 TIA FICHRIEI 9C AT | % | AT =7 | “Frgedqw Ud ATaawrEag s 1
FEFfeFa a1, - “FMeaesvgeara gieafesm aan | Fheaasaea e 9 qee |
ATaevag qfadiaed Tomaw | 17 = STl @rer ¢ steama: | * | =masd |7 &R @ igEer
A Ffaer | 74, - FrqdgarterraT fewq e war | agaf: syfes st i
T A aEq oA faersast |7 S aromafi=eg: |

Amarkosha

g &
o AT fa, Fe T, FererorT, o, s, el iy, e, St ter, ey, & farg, w18, =i, 5417, 310
T, T, T 115111111

e feroor eft: s=r areft wfa| Srefroerfsartara Aer et ta=a=m

AT : ATEAT
afrserad : e aronadte:, T, M, A, RenteEomgts:, we:, ag&T,
ERECEREIF- SR EREE

ward-fasm: ¢, or, gt

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On Health And
Cognitive Parameters In Healthy Volunteers — A School Based Study Page 7



Review of Literature

Vachaspatyam

e - 3o

¢ ST,

2 A AT AT- A TH AT oA HS

“HEA<aTHIT TIh fa-ad agead” e T qTe gaarFIH| aared b Eda T (dd

2 A HTO A

AT g-SHTL IS FUATaLH | HaT [T e THTuifeoaT sTH” Jareave|
¥ gHIAHS AT AT

L 3| UM CATTEHLIAN IeTAA MG Ha @ T (G- A0 G AT AAT TGS THT TAT
“F-2AY T AT T “Tar@or [ty gaar-sameraaaatd

R IR RIEIFAR RS PEDIF IR 4

“SreR fraaTIaRETTg AT T2-72 Tl AT AT AT 0T | T e isasie
T I T e Go HHTE-a e ATgeaHd HITETd T AT AT "t 2
TREATRIERATHAHTHTAAT TAT & TTq-TSTEdHAT HTFATAEAT T, AT Aohd TEUTE] T o =
FeedT AT st AT Mer=aea-saaman: T 9 T arsq ot T dede Sie-aTd JaT
=T TFaEaSEfigar 7 yHa-a iy 93T 97 RUraT R TR TETETE T RoTHT
T rorfaer: i ag< 95-[Page4584-b+ 38] T “THFadgr” i |ie ol AT =
FrEdvraTsHer qears s frrEmr TatortaaeT g2 =i o samersrEdsa ™
Fir-{fT =TT sl &1 AT AT AT-578 [RUE HENERe S

FISTATA T A O (o8 | FFARAT R ATTHA S FTS G TAT-CFIT A ATATHRRT o d T

TROTHTT: T T | AAUT AT EG AR TIT AL -HISTHT: FaUd o IO LT
FERATATIFATS aHET AaEATHETRIE A A e [ raated=| TeUeq TR ad 9@ T: Fiafad a¢
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FaT-Fafd T A Tzt s AT o 7 giaersar af geaasata #2-
TS EART A UF TerAaedid 99 A TA [ geds q27 31d TAAAT | T :F0E AT
TTIHT Fggicaqd quT g aatd B 78 ST TAtH Tgquay Selg T =T s vy [T |
ATHATATSETATT = qTashcd ATeRT-STaTq| (eI e AL E et qaaaTeshiaid
FAACH IS e e aaTa 2 ol eifarcish aod I ga TR aaTema a e caTa [aereit

TTAT AT o A0S AT H TALLAT ATATTARIA TATS =T AT Teq Chod A T<hid [ aF ST
fafere fem =nfemn == aqfeaen saraa R rreramdesom afroanst Fgeaar
AT AT eATa AT | TF TeA (ST AR (e adoT¥ Faudiacdrg’ 3T° ol “TATHT

ATATIAE” FOITe Te|

“HTHTST TTHT TATCHT AT GTCH A AT FlefoemTgweaaeare T1<: el

ARTATg AT A AT TATHA ST [ThT| FHRTLTRT-FITHTA T LT TTAT: TEATIATY
FATITHIUE: | Sieaaea iy fEfere aasfamaasiay gasia TRI-STIHAeqorT SeaTeT

TACTRTIEATAATH TAT FOTATIE: TAATEHT: THTATE T Te<aTq| AR g HaHa
HETIEATTT TSI FILOTETT 7 F TLHATIET HEed: STa<d-SAT19 AT T AR 7 F [aiadr
wqa=q|Page4585-a+ 38] A A TNTIHAGHTUT THHT T FAATAGITRTG LA ATl
ARAATATATE TTSITEHT 7 TghT=araequed| fFamareariia: @ue q49: EuaregHadns
STHTERT 7 HHT-ETTHE: [EUaTag Mo aa g e aTaha e -aTaTa s w | Taasay yoae i
AT Aweahy qiaseqsh S 7 TATAI fif-feganmeg: a7 7

AT A TR qq AT HeTa AT qEAaer e greT I9ee i v =iy ar
AT T ST SITeATts TeATad a9 qaforsst Ay sfeer=e: qemfz e
S ATAAAH AT S heT T2 T T8 Jawiaq S fa=r=ad i
THAEATTAH M HATTH I R (- AT Faq T fearia et et faararasta e
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ATHATACSTY ATTATT TEAT-AF G AraAH A g TATTHEAATT| TZTHATA AT TAATTH T
AT HHATAT: AT AT ATSHATATIRT TATASAT AT TREA LA TeAT e aeq
ATFTHETT: AiaweamHd I rg- AT ewTSear Toae s TqrorH| 99 Ffdwersd sragryass 7 ar
g = Frearmraf = aftwerrag ats Efresmm 7 S TgerEa
fEfres B Eese e e e e g AT e T RIg e F-UTeaTa e o STEhed ;|

“HT F ATaF ST aTHTHad BT a5 ar-fasht 747 “sgiayg Rafirg sraiard g3 | aw
Heryg AT ofxy g A7 vl Arfashi”| TSTET TAT “I4T qHTIHg FAFTHREAHT F| ATATaq TS
Flog: AT a1 TASTE | JTHHAT TAT “sTer g AT a7 7ead qEETgan qar-ai e gig: |7 ol
FTEHT” AT TEAT: TII[OT TATI“TEISH AT AF-A13: FHIEAT| T Aaa e 96 T -0
gy weraTed Arere gerA-wfEaa R TerfRemt e ottmter: Fareaar gt

FTFET: IATE: | AHT-[Page4585-b+ 38] ferar fraed= raairiary sart: For:gaes M9
Tt TAATIIS AT T TEreRT| TEAT: FH O TAT “SPUT TaT-FF Tg07 0T

SRR ISATAAT qea-ATay efNuIT:” 9=l Tt FRT: T4 TAT| ST A= e Haregag:”
T o ToAAH TTogss AT IIGEATFT TAT “9TTh: Flera ATV FTHT HIg:TLEAT| ST AT
rferencaT RETSEATSRTaaT| FTE9d lEATIRaar AIar TaT:"| HTTTTe < 37| “Fraged T Td
ATTRTETE- T Flgafama 797 “Fraeergraraiagiagm=T 7an| gigaesate oseem=
A | Ao davag qrgdiaad TOraT: | FfRaTgeC s 37|

Very detailed information about the term ‘Buddhi’ is available in Sanskrit - Sankrit
dictionaries/encyclopedias like Amarkosha, Shabdakalpadruma, Vachaspatyam etc. these
cover information regarding the definition, synonyms, nature, types, Gunas(qualities) and
Vritti. In Brahmavaivarta Purana in Prakrutikhanda Adhyaya its nature is described as

Vivechanarupa. Buddhi is a Sanskrit word which means the intellectual capacity. The word is
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derived for the root Budh (34), which literally means "to wake, be awake, observe, heed,

attend, learn, become aware of, to know, be conscious again.
Synonyms of Buddhi —

Amarkosha — Manisha, Dhishana, Dhi, Pradnya, Shemushi, Mati, Preksha, Upalabdhi, Chit,
Sambit, Pratipat, Dnyapti, Chetana.

Rajnighantu — Dharana, Pratipatti, Medha, Mananam, Manah, Dnyanam, Bodha, Hrullekha,
Sankhya, Pratibha

Shabda Ratnavali — Aatmaja, Panda, Vidnyanam

Accoding to Monier — Wiliams Buddhi is the power of forming and retaining conceptions and
general notions, intelligence , reason , intellect , mind , discernment , judgement, perception,
comprehension , apprehension , understanding, knowledge of one's self psychology, In
Sankhya the intellectual faculty or faculty of mental perception , the second of the 25 tatwas,
presence of mind, an opinion, view, notion, idea, conjecture thought about or meditation

on(loc. or comp), intention, purpose, right opinion , correct or reasonable view.

In Ayurvedic treaties like Brihattrayi the word Buddhi is used at multiple places eg. in
Charaksamhita Moola Grantha it is used 129 times whereas in Chakrapani Tika it is used 100
times. In Sushruta Samhita Moola Grantha it is used at 61 different places whereas in Dalhana

Tika it is found at 55 different places. The details are quoted in references
2. Dhi

Shabdakalpadruma

eff, 3T = 7 AT | ATEY | i wiaweu- ga: || (Rai-sred-ae-artae 1) 91ee Sfa Fraear | o, &= : |
= 7, ftord gt A | i garar: 16t &, (28 e + area ) awmm- vy 1) giE | s ) g
L QN (AT, FAT | & 1 R | “effa: o 9T STsead e ifeaa=ug: | = aoamsmrdr 39
FFHALAI 11"

Amarkosha
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oft &1 g FamTE g, aetar, oo, o, s=m, oy, =i, e, syefey, fr, |@fg, gfu,
FTE, |HAT, AT, SATHA, T, I 115111114

FegweraT feraor eff: w=T At /i) Servetea e AT A =TI aaa : aTEaT afrsead
R gt o, e, SR, PrenEresrgs:, qe, aw=w, aegaguis,

[ECETEEARBE IR HEE vl P P-¢
Vachaspatyam

"Y'l FATEY AT F fadTe e g el efiTd sarg) faedr sifaa e
‘T T AR ATRT. ¢ FTAeATASHT alifacd ATreaeia sl a2 @ 7 sifaq “efia: Frar=atamr-gd
T A= e ¢ o “HE AT HeMa-Tqan”

3 | ST e Teged| e B e ave - SvEreery)

¢ FET ATAAAL:|
‘ST AT 7 e g awa” el

3 HTAEGTHE

“TATHATH TEAT TLA-ITATATY He: TR aareae “TaaT I @I TH=T |7 F AT A |
“FIEATIS T HEATIRT o ATaT TAT| GHT-EHT IO T SAHA: T ATITe|
FaTaHd[Page3892-a+ 38] AAIG(T:| “FTH: Heheul AT TreaT agrsagry vy gt tdiiaaams
qq U’ 9{[% 2

¥ F-HOr 7

“Ie: 7 foaTEgT” e

“fergt Aoy ATe “efifSrae weET Stv-ati ey wafd 7 “efisemrstem! e 3 dfieram:
HATT:” AT RIoT9re 39T

'Dhi,' ‘thought,’ is used several times in the Rigveda i. 3, 5; 135, 5; 151, 6; 185, 8;1i. 3, 8
(where it is connected with Sarasvati);40, 5, etc. to denote the ‘prayer’ or ‘hymn of praise’ of
the singer. One poet speaks of himself as ‘weaving’ such a prayer, Rv. ii. 28,5. while another

refers to his ancient ancestral hymn,” which he refurbishes presumably for use. Rv. iii. 39, 2.
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Monier — Wiliams

Various meanings of the word ‘Dhi’ as given in Monier Wiliams are - perceive, think, reflect;
wish, desire, thought, ( esp. ) religious thought, reflection, meditation, devotion, prayer( pl.

Holy Thoughts personified), understanding, intelligence, wisdom (personified as the wife of
%2-H7]), knowledge, science, art, mind, disposition, intention, design, notion, opinion, the

taking for, according to thy wisdom or will, to contain, bold, to slight, disregard; to propitiate.

The literal meaning of ‘Dhi’ is thought. It corresponds to Buddhi. Hence its meaning can be
taken as activity of mind, understanding, intelligence etc. It is one of the ten essentials rules
for observance of Dharma; as mentioned in Manusmruti. The ten listed rules in Manusmruti
are —
Dhruti(patience), Kshama (forgiveness), Dama (selfcontrol), Asteya (honesty), Shauch (purity
), Indriya-nigrah (control of senses), Dhi (reasoning), Satya (truthfulness) , Akrodha (control
of anger) and Vidya (knowledge and learning).

In Ayurveda literature like Charak Samhita in Moola Grantha and Chakrapani Tika it is found
abundantly. The prominent reference is observed in the context of description of causative
factors of disease where ‘Pradnyaparadha’ is mentioned as one of the three major causes. The
definition is Pradnyaparadha is given as the harmful actions performed by the body due to
malfunctioning of Dhi, Dhruti and Smruti.Dhi can be considered as real perception of

knowledge.

3. Dhruti

Shabdakalpadruma

gfer:, 9, (Feraa =i | o + A | srfsreT- /i gecas 1) =2 | 3f afesdt | @, 29 1 (Frasatae: | 79,
HETATIA | 23 122 | 30 | “T gideaqTenT 7 QU Traeqd T II” Fegaeiagaasres Asaes 7o
| 7T, a1 39 1wy | s gia: qorwass qot gaad: |7 AT | 739, e |
| 931 %% | “AFEIHEAT o ATageAl gfaead: II” agaefizayr: g | fa Ao 1 v 1 931 9y
| “THITETEY: 91 Tt gia: 1I”)
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gia:, &, (F + /A1) e 0 (@97, 7910 €1 R | “gfa: &7 FHIsEE grEtateaatue: | e
AT T TFIAAV I”) TRTAS: | ST | (TAT, ATSTHAAH (@al- AT | 3% | 3 | “IeTAHT =l
v TS T 1I”) aTeon | Sfa JfaeT |, R I q@q | T g7ara: | 2 1 IR (Fdq: |
TAT, FIATTTHTEL | R0 | = | £ | TS gAY TESTILH: 1I”) TELATGH e Ta A [G9HTIHT | 3fa
AIEA: || ATTIATELTogra (M | 30 Feardeqdd | % | GIaanrSiiaswe 79T, - ‘g e
ST HEHTAH: | TG ATy Gefterr fEmamfead: 1 st gt o e | |7 Far | 7o, -

“e[eIT FAT G AT:ATOHIGIRAT: | TRATATHATOAT gia: |7 972 qTiashl | 37 J aFHFHTHTA
AT ATRAASHT | | TSI FeATHRISET i &7 aref | Tt | 747 T 9% ofe ourd qgaqa =71 9
gt geeeT gia: |7 areEt Jar 17 3 Sframadaam | ¢ 1 33-39

Amarkosha

efer &1 emeor FHETEE g 3131741212
FfaT STt =7 Frfufa i ferfieraesty gfterordm

gaTd-fasmr: , BRI

e S| g FaTIE T 3131741212
Ffear SRt = Frfufa i fearfteramst gitetorde=m

TETA-fas T ¢, I[OT:, AT R
Vachaspatyam

merfa! &Y o--RE ¢ e 2 et
3 8=

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On Health And
Cognitive Parameters In Healthy Volunteers — A School Based Study Page 14



Review of Literature

“gfae-Eafar Taegar
“gfaed fifaar afeee| EeweaTiawer

¢ W ANTHEHTSe|
“ITfaTUe: THAT =T i e T FTTo|

Y qE Al TRATRUISAHTIHES

& WTTHTHS | ATGHTAET FOAH| ATTE-AMEATATEHGR WA Ichicqheqaand gia-ariagfada Fiq:
THTALTH A Fo Tol

@ ATHALTIOTHS

“JragiagarH I dq Gaaaua” gid:| 97 F ATicamlia e BremaTg Taram

“S[AT AT GTRAT T ATO-TeG A hAT: | TRATSATTATIUAT g T 92| ATfcashl| TAT T GHHTHTAT
AT ATRA-ASS[A! | THERA FATRISAT g T ITHITSTHT| TAT F95 7 907 FuTE 7aqa =1 7
gt g =i & 9refl arE)

¢ TAGATETIHTAHS
“TET T T GHTT” THTRHIHTATMSE Ih aTFT 3¢ 49 Jo F9TH|

Q, STAFT-JTET U3 o TAFAE] TTolvx! TLTSATH HSAT-Td| T[T TAT [asar a1 o
fasrrer gfa: o gfide 3¢ 9

20 HIFETTSTHE T qgTHA
“QITFETCAT ST= ANTa-goAT giaead:” Amres |

9 ¢ fraeadaye aeETHIE
T GIATAIToAT T [UIFATIAETAT Ao AT % ¢ | q° o I<h

g2 ATFETR AT 97 %

“He A AT A =TT :” T eT T ATSaT TAT

HATATH SRR UTEdT gid:| Siigdaad e HMagmI d AT e F] SaTad =9

“FedT A TH AT AT a5edT FaTaugq Fare = T -2 Rt | g=rar:
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TRETYAT @ FAT TET: Fid AT A AR haaTgl 93 Farai aq:” |Te ge|
“aT gfa-[Page3906-b+ 38] T TaTied AFIA IR HTH: |
“FeoraT FHAASHTIRT gia:” T “sTeaTeagd:” are qo

9 ECAAAT TAATATS gIaETH:

FIEATASAALATS: TG TAAT: 2| AT HgeATaeragaredr rafaasa: FHar| gaifa
FTUETRTqadare=h aaaadaiaed giaararcadid Aesmagahrgad gias TEaadar Ta-d1-
AT EATH: | ATAT ATl AT MUl giaH<e ared¥| -y 91 & Y

W 3o ITh TAT “qH: TIZF & o HIST THATIAT| TRl R[Ecd TREl HATT: TATIAT |
EATATT A Tocd TaTI TR 0T: T T AT eqaeidT, T&ed Tt

e amiremguaT e gEHTd: feEaaad Ta1-09T Aqsaranadd gid: qrgwiias qaie

LTI | ATFE: TITATeIAA T ST gIaerss-AT Jara T d e T =ad” J RIS
Tegrad SETR eI T e H AT TETE-HE T A

¢ & AT AegraTa ey aaae s raTad sy
‘I AT = A= T-sawme Araaraa | gATEad I giaha GEIOTATIOreT] TTSIHtd TeET
f2re fore| “FRAraeardrer-aeae Faqger 7er gfada= "gge: av” Tl

Monier — Wiliams

gfd f. holding , seizing , keeping , supporting(See. =Htfi-, f3-) , firmness , constancy ,

resolution , will, command RV. etc.

%{f’?f f. satisfaction , content , joy MBh. Ka1v. etc. (ﬁ-T, to keep ground or stand still MBh. vii ,
4540 ; to find pleasure or satisfaction Ratn. iv , 4/5 ; ﬁT[-a‘r%{, to show firmness Amar. 67 ; to
fix the mind on Mn. v, 47)

gfa f. Resolution or Satisfaction personified as a daughter of &and wife of &¥( MBh. Hariv.
Pur. )or as a 91f<R( Hcat. etc. )

gfa f. N. of partic. evening oblations at the sT*a@&S3Br.

gfd f. any offering or sacrifice W.
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gf f. of sev. kinds of metre and of a class of metres consisting of 4 x 18 syllables Col.
gfa f. of the numeral 18 Var. Gan2it.

¢fd f. of one of the astrol. Yogas. L.

gfa f. of a mythical garden Gol.

gfa f. of one of the 16 F=Ts of the moon Pur.

gfd f. of a goddess (daughter of a FTof THfdand wife of FU=) ib.
gfa f. of the wife of #%- #dqib.

¢fd f. of the 13th of the 16 ATTFTs L.

e m. wish &=ea= a7 -gLa1t2y.

egf m. N. of one of the fa=azaTs MBh.

gfa m. of a preceptor Cat.

g m. of the son of fasTand father of ga-adHariv. Pur.

g m. of a son of #d-g=7and father of agaTaPur.

g m. of a son of TgL.

¢f m. of a Fin FgA-FITVP.

Different meaning of the word Dhruti can be identified according to different epics in Hindu
mythology like - in Bhagvat Gita the meaning of Dhruti is ‘act with determination’; whereas
in Shrimadbhagavat it conveys the meaning as ‘patience’. According to Devibhagavat, Devi is
the energy for creation as well as the destruction of the universe. She resides in all in the form
of Shakti (power and energy), amrti (memory), Dhruti (steadfastness), Buddhi (intelligence),

etc. in Bhagvat Gita three types of Dhruti are mentioned — Satwiki, Rajasi and Tamasi.
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In Charak Samhita Moola grantha the word Dhruti is found at 19 different places whereas in
Chakrapani Tika is is found at 10 different places. In Sushruta Sambhita it is observed at 8

times and 7 times in Moola Grantha and Dalhana Tika respectively.

4. Medha

Shabdakalpadruma

e, B, (Hed TEread et | 7 + TfgETRearss 17 3131 0% | 3T | 21 1) gTeoTTady
FE: 1 T 191 R N GToTTerRERT T Herd T e dse AT Hed A At =

T TYT Hel- ST TS HLTAT FATHI T AT g- A TATHHRI0T G0 AG<h GO - O
i 1= A 0 0 (T, AT | 3 1 R | 3 | “ATHHTCHT TaHAT AT T HLIT T agAT 4 |
THAY UL I AT~ FAEAT AT GO T FATH I1”) HTHR SHTeh T, -- “rga ot a=T J4T J1af
TETAAGAT | AT [SH F FerTFaTHdl | TILATHANH T TeF [Aam=ad || FUehrdr 78 Tef
JEAT F FAATH | TR ATH THIAHETR T 117 3 TS 92 < TLATA: || * || HITHRT0T 4T
| FAATEATAH | T<A- ATAHAT | ATTAATHAATHAH | - STTAZHEAT o | ST IO || (T
TfaeaTIerT: | T, - “HifrasT gia=m qfe: sgr B afa: 17 =i afRaqor rsEamETeT |
o | Tha =0 | 21 o | Ty Wy w39 = | FErq RETHeErE | e agarerd: | =t arhas
IS | SRS e Tgal (e d a1 T AXGT: Hied Ao sid Faread | 5T, 71
I STSTIaed Tieraed araed- T gaadr ga1 o gr=dd | T Jid- 958 ITIQ &Tal: T HFLTTq
= F: | JUIRAIEcATd Afdersaed HATE: |7 T a@rsd qa<rsasar |l)

Amarkosha

T BT gTTTacg fa: THTATTFRHET 115121111

T TOTTaT HeT Tgahed: FH AFEH. AT GHTETT TTOTeTH T2 =) R aqenrs=1 qedr
=T @t wrEaT = F arEar =7 A

Tard-faemr | o, giE
Vachaspatyam

"R BT HY--ag)
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§ ATLOTTEAT @l AT JZEAT ATTEAT [T T| ToZ: {2 dg° A=A | STHET: THET: THET:
TATIR AL =

R AT e
Monier — Wiliams

T4T f. mental vigour or power, intelligence , prudence , wisdom( pl. products of intelligence ,

thoughts , opinions) RV. etc.
74T f. Intelligence personified ( esp. as the wife of &fand daughter of z&T) MBh. R. Hariv. Pur.
74T f. a form of aT&rTAvTin FeFTCat.

T f. a form of AXEAATW.
#eT f. a symbolical N. of the letter glUp.

TeT f. = g9Naigh. ii , 10.

Literal meaning of Medha is intelligence, wisdom, memory. The word is in use since Vedic
period. It is visualized as a Goddess. Goddess Medha is considered as a form of Saraswati.
Medha Suktam is quite popular as a hymn to Goddess Saraswati; as a prayer seeking
intelligence and capability to learn. According to Medha Suktam the meaning of Medha is

"power of understanding endowed with consciousness".

5. Pradnya

Shabdakalpadruma
T, ST, (T + AT+ T 12T 1) Fhag: | (TAT, T | ¢ | Y% | “STREEGT: TAT 95 QTN 117 THEAT
| T, THILAT | @ | Q0% | “THT T =TT ST FoATqaTqom: 1”) STl | TRuor ST 47 |

TAHT: || FTEAAT | 3 arsazaraelt | gigafes- =t | g ¢ Fa: 2 = 3 e w1 9 |
eff: @ 9T=T: ¢ WAT & TAH o ATHEAT ¢ ¢ | THARTIIAAT- AT | i FFaver 3 377 |

Amarkosha
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AT & qlag: TAEETIF: ghog, FwroT, ferwor, of, w3, o, |, ser, Iqetey, fu, |@teg, aioug,
SO, AT, T, A, T, I 115111115

AT © FTEAT
Fforserad : R ameomaefs:, o, M, Srerrntiets:, et ts:, Jen, g,
ERECFEE - E LR

TETd-fars T ¢, T, qiE:

TIT &1 T THTATE 9T, =7 2161121214
ATfer: AT AT Ifaae! TAGRT| JET Trersht IT g T=TT TT=AT q efiweh

EEREECINH-CE A i EEEICHI GADE
Monier -Wiliams

311/ 9- P. -SIT9T(d, to know , understand ( esp. a way or mode of action) , discern , distinguish
, know about , be acquainted with( acc. ) RV. etc; to find out , discover , perceive , learn MBh.

Ka1v. etc. : Caus. -siTaa{d, to show or point out (the way) S3Br. ; to summon , invite Lalit. 2.
9=/ 9-37 f. wisdom , intelligence , knowledge , discrimination , judgement S3Br. etc.

911/ 9-37 f. device , design S3Br. S3a1n3khS3r.

=11/ 9317 f. a clever or sensible woman W.

=11/ 9-=T f. Wisdom personified as the goddess of arts and eloquence , T7FadiL.

311/ 9-317 f. a partic. 9Tf<For energy Hcat.

=11/ 9-317 f. (with Buddh. )true or transcendental wisdom (which is three fold Dharmas. 110 )
MWB. 126 ; 128
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T=T/ 9-3T f. the energy of sfa-gF(through the union with whom the latter produced all things)
MWB. 204.

The word ‘Pradnya’ can be found in various epics of Hindu mythology like Mahabharata,
Riga Veda Shatpath —Brahman and Shankhayan-Shraut-Sutra etc. the references in Rigveda
carries the meaning like to understand, discern, discuss, know about, be acquainted with or
distinguish. In Mahabharata it is used with meanings like to perceive, learn, to find out or
discover. In Shatpath-Brahman and Shankhayan-Shraut-Sutra the word ‘Pradnya’ denotes
meaning wisdom, knowledge, intelligence, discrimination, judgement, design and device.

Pradnya is name of goddess Sarasvati.

6. Prama

Shabdakalpadruma

ST, &, (THIAT S| T+ AT 719 + ST @t 17 313 1 Qo | 3 31 | 21 1) TATHHH |
TETAT: | T 21 TAAT: 13 1R 1 Qo || THT- U 3 | ST eazarad’ || (T9T, Tard- Fwaay | 3
T g | “TeaaTieATRgeEgra it | Sarar 7t et #tE: e 0 76 7 FWay |
o 1 930 | 3 | “FTETCTAT TTAHT o |7 “TFET THT THTOITHIATT T FAFIATE |7 S TgTeT ara=:
) ST TETd TeTRTERATTH | FHITTATAH | STEAT: HIL0 IOT: | T F Teqe fFereyr f&er- worey
TE: | AHAT ATeATaTrgder ITHel: | TeRare TRAATAT: ATcTeded a7 FATAATHH | ITHAT o1
ATgeT- Tl | TAT, - “TIATSTHTAT STeTeh: THTATE IO 7o | FOagzearfasar arr e #ga: |
TAer  Aersaor fEreraurerar JHH | S [Oreq ST AqHAr 9 || T8 ATeaa iy F qIrHea
T o | 9T ATGeA g AAGTTHAT T[UT: | Mo e ARAATATEATCHZHEITS AT ST || T[0T

TATG AT ATHAAT THT | STAT T A AT T 3o 117 3 Aromaii=se | 232-234 1
(‘g = | ST S E19: FHTOr FHT T Tz FO AT T AT IUT STAErar: quT Foreay
A ATATAHT- SITHE (HGH | O THIS ] - AT (HEH | TIT THIATETE 0

FHTLOT AR AT AA AT AT- AT | 7 = FMOTATT UF HOHTEA T ar=a¥ | T a9 =i
eI TIaIT- FaTd A @IHTI TTE ST (A ATHAT- fAgTq SA-aa T Taed foadded
TUTERTEOTATAT ST | F = [oraast foasiaeee aee T deasm=ad: foaris- ararsramet
FTAHALT T4 TAT F {3 T FqAFoaI T aT=F TATA T - LRI [T e erg: |
TE 9H T O FROTTHETT a=@ryg | T 29T & AT e fOid | Fiferg
FraTtegd o= 2 Ffeq Twa1e: Fae0- TRATTEH g3 2W: | Fiag F9T- 99 AUgaaararacd
FTOT GTTaSTTaT S | 37 3 IO SATHISATIT TA- &ATaT HHLAT UM AT TeAerfeatd | Teger
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fEreroora fErersaefersReT n: a- et "rerats arersreE e o = vanisegy: | =i
Feaata gw- et | 77 7= gitesaae = 3fa S Sid oo TSrararst S/ T 7 S0 aSsTeE
FUITTETHTAT AT AE FAAATT | TSI T AT THT 3 | TEq ATeAH | AT qaeeT
TETT O TFIeT TR G O qFavd TR aT=a¥ | O FATATAT GART- fadT Jerfasm
rfareaTta: 17 * n)

Amarkosha

THT ST THTSH AT T, TE T 3121101116
Tarem SrgET FETOr TEROT ST THT TEA: T ST T FART: FAA|

TaTd-farm: - o, g
Vachaspatyam

"I BT T+ AT

¢ TATHSAT THIHAATT ToAeq v TGl POTTE FTHTe ITHT AT
“TTITSTHTAT ST eh: THTATE 0T | Teger g ferersor fErerauraar 69| afesaRoreg e
AT T | 78T ATeATATET XA O Faq)| ATeaard TRAATATEAT-T2AT a1 97| I[0T:
TATGHTSE] AH-Ad T 37T AT TTHE T AT A1 20-SAFH ATITe| ITTerss

% J° FHEHY AFAAT F TG TTRILRATAE THTE TTHTIAT-IXIZA 1A g AaHed Fad g

AT Fag TARITE e

3% Jo ITHH| T [AFae-Fa==ad| T A=A “THIE 7 Fqq T E AT adi=rd:” AT 2ATHag &
o TAT “HITTEHT I3 THTE TAARITE AT aaied| TR0 T ATTET FTRTEIcaTd asa T a1-ATo
T TR S| AEAT T T ATAEN-Fea= | TTASTAT ATAdT TAEAT| TAT F ATH-FGH | G RATOTT
AASTATETAT AT | TAATHT AT AT ATIFATAT qoaAT-AATHTH T[Tl Farwafas 2 s
AATAA A T faw: | aed guafd| 7 Far-Sg[fd] Frafa) T STTamE SaaRgeng
TRTFATHELCTAATT TN 7 T TATg AT AT ATH q&T TTHT0H ATTHATT HAET:| T T A9
T T&T STHATHATATATER S H: | TEATSTAMITHIATHAH| TAT F27 AT THT HATeag rsishea T
Tod THATATSIHAT| 37 I Tcasahies AT: THT Teg-ard e aThm A\ TaH 38 STAs=HaqT
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HZATT STAATRLHATTAT T o ZL-ATH &Y ATAHIT ATog | T aTwmiaaa|Paged477-b+
38] TARMEAT T AT HAEATT - TTRLHcATA ST 5T T T
FETIIET| T F THTAET qTeqeqTre: FATHIT aT=aH TIATTIHTEET T -ATgear| T =
THRHST TTHTIAAET decd-atd gecayhiire: 3 TRfEid ar=adq Teav-Fiamad
AT FETT F TAAUT AT Teed o qaHI eaqcaTsg T deaeh TecaThTah (HidaTT ITHT0aE
ATETHTATE: | STAHTAILR TT-AT0 T T[T | T HrTATHITE FeT-araa: | Frgreamagemat
JAATAAAATGATITHTET Tq U T TIATTATHIITA dgIgdhed (HId heedd
FATHRIET| AT (AT STHTVEIE 7 87 AU =ET-waard T STHI0RE a7

IS A0 FAET FIOTHET AT AT I AT [AATATTIIgHEad [ =aeard| I
FATHTIIHAETAS T TTATOATLH AL AT ATH-FTS e TTHTOAT AT ST U Ja 7 FT:FHi=a
FIETITEAT: FIATZATRIATRT: FIATF-TATAA GRS HST: | 9 FUT A TATI AT
THTAEA T39I (AT SAAH| T = T2 TSAT: TIRIGAST=AT 7 T a8 GHearararaid
T T {2 TN -T2 AT FaaeA eI a I ed q-caTq| easiaedd q aferegse
AT TRV G AT TATTY HEWE TF FIOTHIT| T AT AT : FTFAa(d

TAAT AR AT (AT TATAT T2 T AL G LTI [T Feadstaesel Y Tie
Efreses q-a1T: FHET AFAT ThTHeaaTdl T 7 F-ATRugdl  Hag: HROHT aT=a9q
ATHATHI AT T AT ZeTG T2 TS - A AT ZETTL N AAAANTIATH (<Thed st
FeATT: | FAETEaEAR AT ohy I8 T R-STaa I T S A1 SITd 7 Horareisie of = 7=
TSNSTAITTH TSAEAl Sd AT GIcTg =gl sarary| TS S3|Page4478-a+ 38]
AT T AH T g ST AATATTTHAT| A HALS TSI Lol TTaHaIged o

HATCh AT T HEUEET 20 STelge dled-ATAHATHINRIE A A e T
FTATATHT FTO TSRS AeAATHLAATT-A WAL AT | e H TTATEATAT T -4
THTOTH| T3 TSAqaT A A Har-fa i F8T:”| FaTiedad & T TE[ar daled i ararat
SeeT- T 7o

“TEERTAT THTOTHT STHT THAUASTAA ST o JAT [ T aama ey SaT-aTeygwadad agid
TTFEFATAE ATHTIAAY ATAATHIHTHA AT 7 A T8 [Tl STHTH T SITaROTATaTq| ATfo
TAEATHTAT AT e oy :, TATRTAE ACHTTS FqLATATT qeA T qiead I a7 =fy
TAATIHAAT| AAUT T HIeASTLAHLATGHH T T H-ATITHTAT T[0T FTHCAS TILHLT (A ST
TET-a e AT THTET| T A aHIHIT THT ST A A S T a =4
FUTATEEATI S QA TSN TR 7 = d Taeca ¥ AN AT T-C I AT qedecard ATd o TH0F
T FIARITE[AY IO i ATacEa T aATg e T-A RITE[@H | TaT=aT s dgTed ar-1arar
FATIT FIRIST TRMATO T TTHTOT-HTT [ | T =5 TTHTOAHATI T : TS e
oo AT e qea-TaUTg A AT T TTHTIE AR TEATaEa T IR A @ Faqed
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HAETAT AT [hdl R AT S ATTALARIZT TELATI T | STATHTI 7
AT RSSO e SIS S AT I a0 AT e TS RITE FITE
AITHTI T -Fehqa ATaaca e (IS AT A d e ATTeTTIE A erFIeaTd fohed

e R T R AT =i ava vars e At s sy oA

Monier Wiliams

THT/ 9- A1, -fHTa(Ved. inf. 9-; Pass. -H1=d) , to measure , mete out , estimate AV. S3rS.
MBh. ; to form , create , make ready , arrange RV. MBh. ; to form a correct notion of( acc. ) ,
understand , know MaitrUp. Hariv. Hit. : Caus. -ATIId, to cause correct knowledge, afford

proof or authority MW. 1.

9HT/ 9-HT f. basis, foundation AV.

9HT/ 9-H7 f. measure, scale RV.

SH1/ 9-97 f. right measure, true knowledge, correct notion Prab. Kap.Tarkas. IW. 59 etc.
94971/ 9-|71 f. a kind of metre RPra1t.

The meaning of ‘Prama’ is valid knowledge and it is gained through tool called Pramana. It is

exempted from errors.

7. Smruti

Shabdakalpadruma

fa:, &Y, (57 + 76 ) STggataug- FEe | ST FuS T ansiyeg: |

AT AT A R TSI AT | ST TSR || S-S EhT-Sea -S4 | T, -

FET TqATHIHH 117 T Fasmergad Tt gutar: | Ry | “Rrsggeafaae giaeg BEer
AT | A Ty SreggtaagteayT 17 i ammi=gs: |

Amarkosha
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T & gHeTE quTET i, gHE mar 116161211

TR HAT TAEART T oTahT| T gHegaTl THTE e due: |
qaTg-faemr: ¢ greu:

T & TR FHETETE T, g, e 1171291112

TATAT T AT chuSTeh o G0 | STHTRISETaHT: T AT =R |
. TS T

TRT-framT: ¢, on, AT

Vachaspatyam

et Bt E-- R AT SRR e H

¢ ATAHS| THAT TEAHTSAT FHLO<he]|

3 FHITEAFITE ARTATITAS ARTAT-aTEeh AT ATy ol

“FRTSTEATEIHHA T o TEIH A | ATHEE [ aAe e arae o 9o [&aavo-Uwhe 3
PRI

TR TATATSH AT FA |

“f wer-Teg fo et seiiead Avaea | ITg]r-uh: Tl AT U HATHL A TIT-
ST SERTEHTIHT § HEhTY: T JHR A aaTheHd AU AT o TYaaard| a=
TEUTHRTAT e TTETRTIAT T | FTF 54T, AT aer<aAT ATATEdenqeAT F @Y ATa-aeq<aAT
SR @A qEReA | a7 TqT: T aq= A e amed AR eqd MTH AT qated” AT

A TAHITSHFIAT: T THTOM R TS A ST HIT: e AT : SEhHTISaeT [
FATAET HERTEART-TOTATAATIE A A0 AT e qa i AT N -Tgeq SFIH: &T: FEATT dT52aTdq
HU-F0T THEATG AR IIEeca: | Tageh Aatd| [Page5374-a+ 38] Td THIVTEATSATERTaH
AT TR TR, T T AT A iz G hT-Tid g agatawar a1 7
TEfEH AT FAeaBeT: Taria) B Fre-aeata TgeErar aqaas
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IHT-FHHAL AT AT AA0TAIT AT h: TI-HTHTE] ITEURY UF 39T TALHT
RIS TRTOATT | TTATH FILTHFAHAT-FILN TET T TATH: | TTRTLITHRTE S AT | TJF-
HETee AT BATT e TR0 FeAfd aegef:| 79 7% Feorfa=mor gigeawomaT: aewsedis 9
TAT g TF AZUTA| TZU-HATETH 7 A TR IqEATTETH TFEAFTT TaaATH-SRTaaTes g [ ea<h
TEUTHRTT TEUTET QAT TEIT: T TATHT (A oq e T THSSTORUTT e aTa i ATreT: &
TEHT TEAT:AT TATH, TEHT T ATTHRET TTE[ET [Hcaagara i audigaeaq e qad

T AT AFHA-THLT T AT <h Aatd AISTAFIHT Sid| AeTed Fqaig aH: 9T 7
ST [ TR TA e A S A A T A A G TR A e Lo ¥l TqUScad g &7 = gAT ATTad: FHfead:
TS TIATET TATHT| AATIAA ISR oqd: TRATIS S AT-aq| 77 Tgiafa g

e T AT A TATH AT T (A&<hT THTITATH T e | FEATY e T aad=aTd
TAT AE| HAT:TqT T AAANTTAIAT FRT: THfaeaa: Tqal-ATHed [Haer oqe:”| geereerss
TyfaaaTies 3¢

3 J° 3979

Monier-Williams
=fd f. remembrance , reminiscence , thinking of or upon( loc. or comp. ), calling to mind(

TR 1T o 7 A7+, " they are not even thought of ") , memory TA1r. ChUp. MBh. etc.

= f. memory as one of the == -ATas(See. ) Das3ar.

=i f. Memory (personified either as the daughter of &tand wife of << or as the daughter

of g¥fand #4T) Hariv. Pur.

=fa f. the whole body of sacred tradition or what is remembered by human teachers (in
contradistinction to *[for what is directly heard or revealed to the &fts ; in its widest
acceptation this use of the term & fdincludes the 6 33T-37Ts , the Ts both #idand g, the

law-books of Aetc. [see next] ; the zfagm™s [ e.g. the wgTw@aand THT-Tv1] | the q10Ts and
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the fifaermas ; =fa &, " accord. to such and such a traditional precept or legal text ") IW.

144,145

=fa f. the whole body of codes of law as handed down memoriter or by tradition ( esp. the

codes of AqaTsa=FTand the 16 succeeding inspired lawgivers , viz. 3=, &y, g, IeHHor

9T, AT, TH, ATEqw, Had, FHIATIA, Jgg-aid, T, T, g0%@, fordid, Fefand Tra; all
these lawgivers being held to be inspired and to have based their precepts on the a; See.
IW. 203 ) Gr2S3rS. Mn. Ya1jn5. etc.

Tgfa f. symbolical N. for the number 18 (fr. the 18 lawgivers above )

T f. a kind of metre L.

=T f. N. of the letter TTUp.

=fa f. desire, wish Pan5cat. iii , 258 ( v.I. for TI2T).

Smruti is the retension of perception of previous experiences. It deals with the processing of

information which is already experienced, noticed, heard, gained, seen etc.
DnyanaGrahana Prakriya

Dnyanagrahana Prakriya (acquiring the knowledge) is a multistage process; as described in
Ayurveda. In Charak Samhita this process is explained in detail. It is stated that acquiring
knowledge is a collaborative process of Atma, Mana, Indriya, Indriyartha and Buddhi. When
the Atma (Soul) unites with Mana (mind), Mana with Indriyas (sensory organs), and Indriyas
with their respective arthas (objects) then only knowledge is produced. For perception of
knowledge this sequential union is needed. Presence of mind is utmost important for
perception of knowledge. If the mind is absent; in spite of union of Indriya and Indriyarthas
one can’t perceive the knowledge. These unions are nothing but the phases or stages of

acquiring knowledge. These can also be called as components of cognition process.
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Apart from these major components, there are some other associated factors for perception of

knowledge. These associated factors accelerate the process of knowledge production.

1. Doshas — These are; in normal condition, nothing but the producers of body, regulators of
all bodily functions and destroyers in vitiated conditions. These are responsible for the

physical as well as the mental functions of an individual.

A. Vata — Vata is responsible for all motor functions as well as sensory perceptions. Out of
five types of Vata, Prana, Udana and Vyana are involved in Dnyana related processes. Prana
Vata sustains the functions of intellect, sensory organs, heart and mind. Udana Vayu is
responsible for Dhethe process of speech, effort, enthusiasium, initiating the process of
grasping etc. the area of action of Vyana Vata is whole body and is responsible for the

activities taking place throughout the body.

B. Pitta - Dhee and Medha are mentioned in Prakrita Pitta Karma. Sadhak Pitta is responsible
for the achievement of one’s own aspirations. Pitta is the prime Dosha involved in perception

as well as retension of knowledge.
C. Kapha — Tarpak Kapha plays very important role of nourishment of all sensory organs.

2. Dhatu — Dhatus are nothing but the holding structures of body. They govern the Sharir
(Physical) as well as Manas (mental) aspects of an individual. Dhatu Sarata can be considered
as Vishuddha Dhatu stage or excellence of Dhatu. Scattered references related to Buddhi,
Medha, Dhruti, Vidya etc are found in description of Rakta Sara, Twak Sara, Mamsa Sara,

Majja Sara and Satwa Sara Purusha.

In nutshell, Buddhi, Medha, Pradnya and Prama can be considered as synonyms with a very
little difference in characteristics. Dhi, Dhruti and Smruti can be considered as components of
Buddhi. Dhi is responsible for real perception of knowledge. According to Aacharya
Chakrapani because of Dhi the individual can acquire Yathartha Anubhava. Dhi can be taken
as analytical power. Dhruti is meant for holding the perceived knowledge. It is nothing but the
rentention power.This retension power enables the mind for logical interpretations of
experiences/knowledge, brings mind upto a final decision and further more actual execution of

that decision. It can be considered as governing force which abates the individual for not
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following unwholesome practices. These are the Recollection of facts which were earlier
experienced, heard or seen can be termed as Smruti. These terms can be easily correlated with
intellect mentioned in contemporary medical sciences and the Dnyanagrahana Prakriya can be
termed as cognition process mentioned in Ayurveda. Mere presence of intellect is not
sufficient for the perception of knowledge but soundness of body and mind is also required for

gaining the true knowledge.
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REVIEW OF MODERN LITERATURE

The word intelligence is derived from the Latin verb ‘intelligere’ which means to comprehend
or to perceive. Its noun form is intelligentia or intellectus. In middle ages this word was used

for the translation of Greek word nous.

While defining intelligence various terms have been used like reasoning, planning, problem
solving, creativity, understanding, critical thinking, self awareness, learning, knowledge etc. In

short it can be considered as ability to perceive.
Definitions

In contemporary sciences various definitions of intelligence are quoted. Some of them are

listed herewith

1. In 1994, total 131 researches were invited by famous wall street journal named
“Mainstream science on intelligence” to finalize the definition of intelligence out of which 52
came together and finalized the definition as, “A very general mental capability that, among
other things, involves the ability to reason, plan, solve problems, think abstractly, comprehend
complex ideas, learn quickly and learn from experience. It is not merely book learning, a
narrow academic skill, or test-taking smarts. Rather, it reflects a broader and deeper capability

nmn

for comprehending our surroundings—"catching on," "making sense" of things, or "figuring
out" what to do”

2. In 1995, one report was published by Board of Scientific Affairs of the American
Psychological Association under the title ‘Intelligence: Knowns and Unknowns’. It quoted the
definition as, “Individuals differ from one another in their ability to understand complex ideas,
to adapt effectively to the environment, to learn from experience, to engage in various forms
of reasoning, to overcome obstacles by taking thought. Although these individual differences
can be substantial, they are never entirely consistent: a given person's intellectual performance
will vary on different occasions, in different domains, as judged by different criteria. Concepts
of "intelligence" are attempts to clarify and organize this complex set of phenomena. Although

considerable clarity has been achieved in some areas, no such conceptualization has yet

answered all the important questions, and none commands universal assent. Indeed, when two

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On Health And
Cognitive Parameters In Healthy Volunteers — A School Based Study Page 30



Review of Literature

dozen prominent theorists were recently asked to define intelligence, they gave two dozen,

somewhat different, definitions.”

Besides these some other learning researchers have also postulated various definitions of

Intelligence.

Table No. 1 — Various definitions of Intelligence

Researcher Quotation

Alfred Binet Judgment, otherwise called "good sense", "practical sense", "initiative",
the faculty of adapting one's self to circumstances ... auto-critique.|1]

David Wechsler The aggregate or global capacity of the individual to act purposefully, to
think rationally, and to deal effectively with his environment.[2]

Lloyd Humphreys | "...the resultant of the process of acquiring, storing in memory,

retrieving, combining, comparing, and using in new contexts information

and conceptual skills".[3]

Howard Gardner

To my mind, a human intellectual competence must entail a set of skills
of problem solving — enabling the individual to resolve genuine
problems or difficulties that he or she encounters and, when appropriate,
to create an effective product — and must also entail the potential for
finding or creating problems — and thereby laying the groundwork for

the acquisition of new knowledge.[4]

Linda Gottfredson

The ability to deal with cognitive complexity.[5]

Robert Sternberg
&
William Salter

Goal-directed adaptive behavior.[6]

Reuven Feuerstein

The theory of Structural Cognitive Modifiability describes intelligence as
"the unique propensity of human beings to change or modify the
structure of their cognitive functioning to adapt to the changing demands

of a life situation".[7]

Shane Legg &

Marcus Hutter

A synthesis of 70+ definitions from psychology, philosophy, and Al
researchers: "Intelligence measures an agent's ability to achieve goals in

a wide range of environments",[8] which has been mathematically
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formalized.[9]

Alexander F=TVS[10]
Wissner- "Intelligence is a force, F, that acts so as to maximize future freedom of
Gross action. It acts to maximize future freedom of action, or keep options

open, with some strength T, with the diversity of possible accessible
futures, S, up to some future time horizon, t. In short, intelligence doesn't

like to get trapped". Human intelligence is t

Cognition
The word is derived from the verb, ‘cognosco’ which means thinking and awareness. The

Latin noun form is, ‘cognito’ which means examination, learning, knowledge.

The literal meaning of cognition is, “the mental action or process of acquiring knowledge and
understanding through thought, experience, and the senses". It involves many intellectual
processes like attention, formation of knowledge, memory, judgments, evaluation, reasoning,
computation, problem solving, decision making, comprehension etc. it involves generation of
new knowledge with the help of existing knowledge. Multiple theories of cognition process

have been proposed.
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DRUG REVIEW - YASHTIMADHU

Diversity of flora and fauna has no bounds. Hundreds of thousands of members of Plant
Kingdom are spread all through the lands and oceans varying from small, unicelluar,
microscopic algae to gigantic ones penetrating hundreds of meters in the sky. With the boon to
relieve from diseases, they appear to man as thirty three million Gods told in oriental literature
offering their blessings to him. And in the shape of wise administrator of this plethora of
medicines, according to their properties and actions comes the Bhishak. Doubtless knowledge
of various properties and actions of the plant, their combinations and permutations, various

formulations enables him to show to the world surprising works a medicine can do.

Rasayana is very distinct branch in Ashtanga Ayurveda. Almost all the classical treaties have
explained Rasayana in great detail. One of its types is Medhya Rasayana.’ Anything that
improves intellect, memory and other functions related to Indriya, Mana and Buddhi is
Medhya. Medhya Rasayanas are the herbs/ formulations which improve the intellect. Four
Medhya Rasayana are mentioned in Charak Samhita; administration of Yashtimadhu Choorna
along with milk is amongst them. For present study entitled, “An Open Labeled,
Randomized, Two Arm Study Of Effect Of Yashtimadhu Choorna With Milk On Health
And Cognitive Parameters In Healthy Volunteers — A School Based Study” this

formulation was taken into consideration.
Yashtimadhu

Botanical Name — Glycyrrhiza glabra Linn
Family - Papilionaceae; Fabaceae.
English Name — liquorice, licorice root
Parts used - roots

Table no. 1. - Ganas according to various Compendia —

Sr. | Name Period Gana/Varga

No.

1. Amarkosha 5™ Cen.A.D. Vanaushadhi Varga
2. Sausruta Nighantu 6™ Cent. A. D. Haridradi Gana

3 Ashtanga Nighantu 8" Cent. A. D. Sarivadi Gana
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4. | Dhanvantari Nighantu | 10™ - 13™ Cent. | Guduchyadi Varga
A.D.
5 Shodhala Nighantu 12"Cent. A.D. | Guduchyadi Varga
6. | Hridayadipaka 13™ Cent. A.D.
Nighantu
7. Abhidhanaratnamala 13™ Cent. AD. | Madhura dravya skandha.
(Sadrasa Nighantu)
8 Madhava-Dravyaguna | 13™ Cent. A.D. | Vividh-Aushadi varga.
9 Madanpala Nighatuu 14" Cent. A.D. | Abhayadi varga”
10 | Kaiyadev Nighantu | 15™ Cent. A.D. | Aushadhi Varga
(Pathyapathya
Vibodhaka)
11. | Bhavaprakasa Nighantu | 16™ Cent. A.D. | Haritakyadi Varga
12. | Gunaratnamala 16" Cent. A.D. | Haritakyadi Varga
13. | Rajanighantu 17" Cent. A.D. | Pipalyadi Varga
(Nighantu Raja,
Abhidhana chudamani)
14. | Nighantu Adarsha 20™ Cent. A.D. | Palashadi
Varga
15. | Priya Nighantu 20" Cent. A.D. | Shatpushpadi Varga
16. | Charaksamhita Kanthya Gana Jeevaniya Sandhaniya,
Varnya, Kandughna, Mutra virajaniya,
Shonita sthapana, Chhardi nigrahana,
Angamarda  Prashamana  Snehopaga,
Vamanopaga, Aasthapanopaga.
17 | Sushruta Sambhita Vacha haridradi, Bruhatyadi, Kakolyadi,
Ambashtadi, Nyagrodhadi,Vachadi,
Sarivadi.Anjanadi
18 Ashtanga Hrudaya Vamana karaka, Niruhana, Jeevaneeya,
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Anjanadi, Haridradi, Ambastadi,
Nyagrodhadi, Vachadi, Sarivadi.

Paryaya (Synonyms):

In ancient era, no special methods were available for the identification of plants. The
identification was carried out by means of Pancha Dnyanendriyas i.e. by visualization, testing,
touching, etc and the nomenclature of drug was done. As this was the only way available,
multiple names were given to one single drug taking into consideration all aspects of that drug.
These aspects include the Utpatti Sthan (habitat), Swaroop (herb, shrub etc), the appearance of
leaves, flowers, fruits, thorns, stem, stem bark etc., taste-smell-touch of the drug, the
historical aspect of the drug, similarity between the drug components and various structures of
human body or of various animals, the specific action of the drug etc. From these
observations, the probable properties and actions of the drugs were guessed. Taking inference
from this knowledge, the drug was used accordingly.

Hence multiple names of Yashtimadhu are found in classical texts. All of them are listed in
tabular form as follows.

Table No. 2 — Various synonyms according to various compendia

Paryaya BP | RN |MN DN [NA [ KN (PR | AK | SuN | ShN | AsN | SdN
Klitak v v v v v v v
Yashtimadhu v oYY v |V

Yashtimadhuk v v v v v v
Madhuka v v v v v v v v v
Madhuyashti v

Madhusrava v v v

Madhu v v

Madhuvalli v

Yashti v v v
Yashtayaha v v
Madhulika v

Jalaja v
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Yashtik v v

Madhuyashtika v v |V

Yashtika v

Kashthamadhuka v

Vallimadhuka v

Parushako v

<\

Mriduphala

Dhanvanachchhad v

Madhukam v

[Abbrevations — B.P. - Bhavprakash, R.N.- Raj Nighantu, M.N.- Madanpal Nighantu, D.N.-
Dhanwantari Nighantu, N.A.- Nighantu Aadarsha, K.N.- Kaiyadeva Nighantu, P.R.- Paryaya
Ratnamala, AK- Amarkosh, Su.N. — Saushruta Nighantu, Sh.N. — Shodhala Nighantu, AsN —
Astanga Nighantu, SAN — Shadrasa Nighantu(Abhidhanaratnamala)]' ~**

Vernacular Names

Assamese: Jesthimadhu, Yeshtmadhu

Bengali: Yashtimadhu

English: Liquorice root

Gujrati: Jethimadha, Jethimard, Jethimadh

Hindi: Mulethi, Mulathi, Muleti, Jethimadhu, Jethimadh
Kannada: Jestamadu, Madhuka, Jyeshtamadhu, Atimadhura
Kashmiri: Multhi

Malayalam: Irattimadhuram

Marathi: Jesthamadh

Oriya: Jatimadhu, Jastimadhu

Punjabi: Jethimadh, Mulathi

Tamil: Athimadhuram

Telugu: Atimadhuramu

Urdu: Mulethi, Asl-us-sus

Botanical Discription
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It is a hardy herb or under shrub that attain height 2-4 feet; the leaves are multifoliolate,
imparipinnate; the flowers are in axillary spikes, papilionaceous, lavender to violet in colour;
the pods are compressed and contain reniform seeds. The rootstock, which is stout, throws off
a large number of perennial roots. The dried, peeled or unpeeled underground stems and roots
constitute the drug known in the trade as Licorice. The fruit is leguminous which contains 2 —

5 seeds. Inflorescence is in Vasanta and legumes are seen in Varsha Ritu.

Table No. 3 Images of Yashtimadhu and its useful parts

Glycyrrhiza glabra Linn Useful parts - Roots

Rasapanchaka

Rasa - Madhura

Veerya — Sheeta (cold)

Vipaka — Madhura

Guna - Guru, Snigdha

Doshghnata — Reduces Vata and pitta. May increase Kapha

Rogaghnata

Yashtimadhu is widely used in therapeutics since centuries. Some properties because of which
it is used in management of various diseases are listed below with the references from various

nighantu.
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Table No. 4 — Various properties listed in various compendia

Sr.No. | Properties BP RN |[MN [DN |NA (KN |ShN |MD | PN
1 Pittanilhara N
2 Pittahara N N N
3 Shukravardhaka | V N J
4 Shoshaghana N
5 Vishaghana N
6 Raktapittahar N N
7 Grahi J
8 Vrisya N N N
9 Chakshushya R NV N N
10 Swarya N N N
11 Vranya N N N
12 Vranashodhan N
13 Krimi N
14 Kushthaghna N
15 Pipasa N
16 Vamana N
17 Balya R N
13 Tridoshahar N J
19 Sotha )
Shamanartha
20 Kshaya N N
Shamanarth
21 Keshya N N
22 Shosha N
Shamanartha
23 Ruchya N
24 Kanthya N
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25 Asrait N

I[Abbrevations — B.P. - Bhavprakash, R.N.- Raj Nighantu, M.N.- Madanpal Nighantu, D.N.-
Dhanwantari Nighantu, N.A.- Nighantu Aadarsha, K.N.- Kaiyadeva Nighantu, Sh.N. —
Shodhala Nighantu, MD — Madhav Dravyaguna, PN — Priya Nighantu]' ~**

Chemical constituents —

The principal constituent of liquorice root is glycyrrhizin (about 2 to 9%), a triterpene saponin
with low haemolytic index; which is 50 times sweeter than sugar. Root contains 3.6%, a
yellow amorphous powder-asparagine, a glycosideisoliquirtin-2.2%, glucose-3.8%, starch,
gum, mucilage, amorphous, sulphuric acid and metallic acids, calcium and magnesium salts. It
also contains potassium, Ryle and starch. Glycyrrhetinic (glycyrrhetic) acid (0.5 to 0.9%), the
aglycone of glycyrrhizin is also present in the root. Other active constituents of liquorice
include isoflavonoids, chalcones, coumarins, triterpenoids and sterols, lignans, amino acids,
amines, gums and volatile oils.

Pharmacological Actions mentioned in Indian Medicinal Plants Volume 1

Demulcent, expectorant,antiallergic, anti-inflammatory,spasmolytic, mild laxative, antistress,
antidepressive, antiulcer,liver protective, estrogenic, emmenagogue, antidiabetic. Used in
bronchitis, dry cough, respiratory infections, catarrh, tuberculosis; genitourinary diseases,
urinary tract infections; abdominal pain, gastric and duodenal ulcers, inflamed stomach, mouth
ulcer, adrenocorticoid insufficiency.

Key application

e In catarrh of the upper respiratory tract and gastric, duodenal ulcers. (German

e  Commission E, ESCOP, WHO.)

e The British Herbal Compendium indicates the use of liquorice for bronchitis, chronic
gastritis, peptic ulcer, rheumatism and arthritis, adrenocorticoid insufficiency, and to
prevent liver toxicity.

e [ndian Herbal Pharmacopoeia recognizes its use as an anti-inflammatory and antiulcer
agent.

e A special liquorice extract known as DGL (deglycyrrhizinated liquorice) is used in the

treatment of peptic ulcer.
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Oral liquoricepreparations, containing glycyrrhetinic acid, are used for the treatment of
viral infections—viral hepatitis, common cold.

Topical preparations, containing glycyrrhetinic acid, are used for herpes, eczema, and
psoriasis.

In Japan, a preparation of glycyrrhizin, cysteine and glycine is used by injection for the

treatment of acute and chronic hepatitis.

Dosage

Risks

Root powder - 2 -4 gm (Ayurved Pharmacopia of India Vol. I.)

Hypokalemia is the greatest threat when liquorice preparations high in glycyrrhizin are

prescribed for prolonged periods. Liquorice causes fluid retention. Patients should be placed

on a high potassium and low sodium diet. Special precautions should be taken with elderly

patients and patients with hypertension or cardiac, renal or hepatic disease.

Researches done on Yashtimadhu

1.

In a study conducted by B. Mahadev et al Yashtimadhu with Cow’s milk and milk
powder have shown remarkable effect on the learning and memory capacity in Wistar
Albino Rats in both the Pharmacological Models i.e. Elevated plus maze test and
Passive avoidance paradigm. Hence as propounded by Acharya Charaka Yashtimadhu
can be used as a memory promoting drug in both healthy as well as psychologically
ailed individuals of all ages without any adverse effect.”

In conceptual study done by H. Hosseinzadeh et al, the authors have summarized the
phytochemical, pharmacological, and toxicological data from recent experimental and
clinical studies of licorice and its bioactive constituents. They concluded that several
pharmacological properties like gastro-protective, hepato-protective, neuro-protective,
and cardio-protective effects of licorice have been reported. Out of these, the effects of
licorice in the treatment of gastrointestinal, skin diseases, and HRT were established in
human studies. They noted that the mechanisms of licorice in these clinical studies is
similar to animal and in vitro studies. *°

In experimental study conducted by Desai Sandhya K. et al, reduction in

Acetylcholinesterase (AChE) levels in brain was observed. This suggested the anti-
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cholinesterase activity of ALE and GRE might be the probable mechanism for its
memory enhancing activity.*’

4. In clinical study done by Kultunga R.D.H. et al, statistically highly significant
improvement on short and long memory impairment in senile impairment was noted.
The investigators opined that Guduchyadi Medhya Rasayan has shown memory
enhancing, anti depressant, anti stress and anxiolytic potential. 2*

5. In another clinical study done by Sorakte Atul S. et al, the group treated with Medhya
Rasayana showed highly significant and most effective changes with respect to
objective parameters i.e. short term memory test pictures and serial recall effects test
using memory scope. The group treated with Yogic practices showed highly significant
and most effective changes with respect to subjective and objective parameters i.e.
mini mental status scale. The investigators concluded that Medhya Rasayana are quick
in action and bring about improvement in memory faster as compared to Yogic
practices. %’

6. In one literature review study done by Thakur AK et al, the distribution, ethnobotany,
major secondary metabolites, ethnopharmacology and potential medicinal uses of
Glycyrrhiza glabra have been summarized. Also need for identification and analytical
characterization of secondary metabolites and experimental validation of extracts of
Glycyrrhiza glabra is highlighted.™

7. In experimental study conducted by Chakravarthi KK et al, spatial learning and
memory enhancing activities of aqueous extract of root of Glycyrrhiza glabra was
observed in all the selected doses. The more significant effective doses observed were
of 150 and 225 mg/kg.”!

8. In one experimental study by Chakravarthi et al, the authors reported that aqueous
extract of Glycerrhiza glabra has shown cognitive enhancing activity at all dosages but
it was more significant at 150mg/kg dose. So the same drug can be explored for the
management of impaired learning, dementia, Alzimer’s disease and other
neurodegenerative disorders.*>

9. In one clinical study done by Lonare M.K. et al, tab. Yashtimadhu was administered in
the dose of 1gm BD for the duration of 2 months. Non verbal intelligence test and

battery of intelligence tests based on Guilford’s structure of intellect model prepared
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by Pradnyamanas Samshodhika Pune was used for assessment parameters. It showed
that Yashtimadhu is effective in improvement of neuropharmacological activity in
adolescents.>

10. In one experimental study done by Paramdeep Singh et al, Flavonoid rich fraction of
Glycerrhiza glabra root extract has shown positive results against phenytoin-induced
cognition deficit in pentylenetetrazol (PTZ) kindled mice by reducing seizure severity
and improving cognitive functions.*

11. One experimental study has been conducted by Min Ji Cho et al. This study was
conducted for three licorice varieties, Glycyrhiza wuralensis, G. glabra, and
Shinwongam (SW) on a mouse model of inflammation-induced memory and cognitive
deficit. The researchers concluded that all the three licorice varieties ameliorated the
inflammation-induced cognitive dysfunction by down-regulating inflammatory
proteins and up-regulating BDNF. These results suggest that licorice, in particular SW,
could be potential therapeutic agents against cognitive impairment.™

12. In one clinical study done by Dr. Kolhe et al, both Tagara and Yashtimadhu were
found to be equally effective along with REBT and Satwavajaya Chikitsa.
Yashtimadhu was more effective in categories like anxious mood, behavior during

36

interview.

13. For conducting this review work the authors have gone through various research studies
conducted on several plants to find out the nootropic activity of them. They have tabulated
several plants showing nootropic activity. For Glycerrhiza glabra the atthors quoted one
research study in which Glabridin was isolated from the roots of Glycyrrhiza glabra and its
effects on cognitive functions and cholinesterase activity were investigated in mice. It was
noted that Glabridin appears to be a promising candidate for memory improvement and it will
be worthwhile to explore the potential of glabridin in the management of Alzheimer patients.*’

14. Another literature review work is conducted by Kulkarni Reena et al. This is an extensive
review work. In it, data of multiple researches conducted on several plants having medhya
effect mentioned in Ayurveda is collected and presented in review form. For Glycerrhiza
glabra total 17 research studies were considered which explained the plant information such as
chemical composition, active ingredients, medicinal uses, side effects and probable mode of

action. **
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15. One experimental study has been conducted by Muralidharan P. et al using root extracts. The
extract markedly improves antihypoxic effects induced by sodium nitrite in rats and this effect

may be attributed to antioxidant activity of the extract.”
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DRUG REVIEW - KSHEERA

Ksheera is taken into account as a food supplement rich in nutrients suitable for pediatric to
geriatric age. In ancient Ayurveda treaties abundant description of Ksheera qualities,
usefulness in maintenance of health also as dietary and therapeutic aspect in various disease
conditions is found. Due to its qualities and rich nutritive values it's considered as a serious
dietary think about antenatal care described in Ayurveda (Cha.Sha.8/32). Moreover it's
recommended as drug of choice in drug having Jeevaniya Karma (which provides life to

individual) (Cha.Su.25/40).

Group of animals from which can be obtained is described in Ayurveda under the term of
Goras Varga / Ksheera Varga /Payah etc. Eight Sources of Ksheera are mentioned namely —
Goksheera (cow milk), Mahisha Ksheera (buffalo milk), Aja Ksheera (Goat milk), Ushtra
Ksheera (Camel milk), Manusha Ksheera (human milk), Avika Ksheera (Eve milk), Hasti
Ksheera (elephant milk), Ekshapha Ksheera (milk of single hoofed animals) (AH.Su. 5)
(Su.Su.45/47)(Cha.Su.1/105,106). Amongst these, cow milk and buffalo milk are getting used

widely for feeding infants and as a food supplement to children, adults and elderly.

Common enlisted properties of Ksheera as per Ayurveda are Swadupakarasa (Sweet in taste
and also at the top of digestion), Snigdha (Unctus), Ojovardhana (increasres Ojas),
Dhatuvardhana (increases and nourishes the body tissues), Vatapittahara (pacifies Vata and
Pitta), Vrishya (aphrodisiac), Shleshmala (increases Kapha), Guru (heavy/difficult to digest),
Sheetala (having cooling effect) (AH. Su. 5) (Cha.Su.1/107). Consistent with Sushrutacharya
Ksheera has following qualities — Anekaushadhirasaprasada (essence of all drugs which don’t
contain any waste part), Pranada (which protects the life by maintaining the balance between
Agni (Fire ailment) and Soma (water ailment) in body thereby liable for growth), Guru
(heavy/difficult to digest), Madhura (sweet in taste), Picchila (slimy), Sheeta (having cooling
effect), Snigdha(unctus), Shlakshna (smooth/fine), Sara (flowing), Mrudu (soft)(Su.Su. 45/48).

As compared to Mahisha Ksheera, Goksheera (Cowmilk) is Alpabhishyandi i.e. it creates
lesser secretions in body. (Su.Su.45/50,51). Consistent with Charakacharya and
Sushrutacharya Mahisha Ksheera (buffalo milk) is Gurutar (heavier to digest), Sheetatara

(having more cooling effect), Snehadun (excess unctus / filled with unctus quality) as
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compared to Gavya Ksheera (cowmilk). Hence it's useful in Anidra (insomnia) and Atyagni

(those who have stronger digestive fire) (Cha. Su.27/215)(Su.Su.45/219)

Due to familiar composition, the Ksheera is taken into account as best suited for all quite
people. It's recommended in treatment of diseases caused due to vitiation of Vata, Pitta, Rakta
and in Mannasa Vikaras. It's useful in the treatment of Jeerna Jwara (chronic fever), Kasa
(Cough), Shwasa(Respiratory diseases), Shosha(Emaciation), Kshaya(degenerative changes),
Gulma, Unmada(Psychosomatic diseases), Udar(Ascietis), Murccha (Fainting), Bhrama
(Vertigo), Mada (intoxication), Daha (burning sensation), Pipasa (excessive thirst), Hriddosha
(heart diseases), Bastidosha (diseases associated with urinary system), Panduroga (Anaemia),
Grahani Dosha (diseases of small intestine), Arsha (Haemorrhoids), Shoola (pain), Udavarta
(reverse movement of Vata Dosha thanks to suppression or obstruction of natural urges
resulting in occurance of diseases), Atisara (diarrhea), Pravahika (irritable bowel syndrome),
Yoniroga (diseases of female genital system), Garbhasrava (miscarriage), Raktapitta (bleeding
disorders), Shrama (tiredness), Klama (fatigue). It's Balya (imparts strength), Vrishya
(Chakrapani - Shukrajanak)(aphrodisiac), Vajikar (Chakrapani - Shukrapravartak)
(aphrodisiac), Rasayana (has rejuvenating property), Medhya (improves intellectual capacity),
Vayasthapana (delayed ageing), Aayushya (longevity of life), Jeevan (provides life), Bruhana
(imparts growth), Sandhana (cohesive property), Vamana Virechana Aasthapana (useful for
straightforward conduction of purification procedures like induced emesis, induced purgation
and medicated enemas), Ojovardhana ( Chakrapani - due to having similarity in properties)
(increases Ojas — the essence of all Dhatus). It's highly suitable for youngsters ,elderly people,
Kshataksheena (emaciated thanks to chronic association with disease), Kshud Vyavaya
Vyayam Karshitana (those who are emaciated due to extreme hunger, excessive indulgence in

sexual act, excessive exercise).(Su.Su. 45/49) (Cha.Su.1/108-113).

The description of milk in various other Ayurved treaties like Bhavprakash, Yogratnakar,
Rajnighantu, Dhanwantari Nighantu, Kaiyadev Nighantu is analogous thereto of found in

Brihhattrayi.
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Drug Review - Milk

Milk may be a nutrient-rich, white liquid food produced by the mammary glands of mammals.
It's the first source of nutrition for infant mammals before they're ready to digest other sorts of

food.
Physical and Chemical properties of milk

Milk is an emulsion or colloid of butterfat globules within a water-based fluid that contains
dissolved carbohydrates and protein aggregates with minerals.Because it's produced as a food
source for the young, all of its contents provide benefits for growth. The principal
requirements are energy (lipids, lactose, and protein), biosynthesis of non-essential amino
acids supplied by proteins (essential amino acids and amino groups), essential fatty acids,

vitamins and inorganic elements, and water.
pH

The pH of milk ranges from 6.4 to 6.8 and it changes over time. Milk from other bovines and

non-bovine mammals varies in composition, but features a similar pH.
Lipids

Initially milk fat is secreted within the sort of a fat globule surrounded by a membrane. Each
fat globule consists almost entirely of triacylglycerols and is surrounded by a membrane
consisting of complex lipids like phospholipids, along side proteins. These act as emulsifiers
which keep the individual globules from coalescing and protect the contents of those globules
from various enzymes within the fluid portion of the milk. Although 97-98% of lipids are
triacylglycerols, small amounts of di- and monoacylglycerols, free cholesterol and cholesterol
esters, free fatty acids, and phospholipids also are present. Unlike protein and carbohydrates,
fat composition in milk varies widely within the composition due to genetic, lactational, and
nutritional factor difference between different species The fat-soluble vitamins A, D, E, and K
along side essential fatty acids like linoleic and omega-6 fatty acid are found within the milk

fat portion of the milk.

Proteins
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Normal bovine milk contains 30—35 grams of protein per liter of which about 80% is arranged

in casein micelles. Total proteins in milk represent 3.2% of its composition.

Milk contains dozens of other types of proteins beside caseins and including enzymes. These
other proteins are more water-soluble than caseins and do not form larger structures. Because
the proteins remain suspended in whey remaining when caseins coagulate into curds, they are
collectively known as whey proteins. Lactoglobulin is the most common whey protein by a

large margin.
Salts, minerals, and vitamins

Minerals or milk salts are traditional names for a variety of cations and anions within bovine
milk. Calcium, phosphate, magnesium, sodium, potassium, citrate, and chloride are all
included as minerals and they typically occur at concentration of 540 mM. The milk salts
strongly interact with casein, most notably calcium phosphate. It is present in excess and

often, much greater excess of solubility of solid calcium phosphate.
Vitamins

Milk may be a good source of the many other vitamins. Vitamins A, B6, B12, C, D, K, E,

thiamine, niacin, biotin, riboflavin, folates, and pantothen are all present in milk.
Carbohydrates

Milk contains several different carbohydrate including lactose, glucose, galactose, and other
oligosaccharides. The lactose gives milk its sweet taste and contributes approximately 40% of
whole cow's milk's calories. Lactose may be a disaccharide composite of two simple sugars,
glucose and galactose. Bovine milk averages 4.8% anhydrous lactose, which amounts to about
50% of the entire solids of skim milk. Levels of lactose are dependent upon the type of milk as

other carbohydrates can be present at higher concentrations than lactose in milks.

The composition of milk differs widely among species. Factors like the sort of protein; the
proportion of protein, fat, and sugar; the amount of varied vitamins and minerals; and
therefore the size of the butterfat globules, and the strength of the curd are among people who

may vary.
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* Human milk contains, on average, 1.1% protein, 4.2% fat, 7.0% lactose (a sugar), and

supplies 72 kcal of energy per 100 grams.

* Cow's milk contains, on average, 3.4% protein, 3.6% fat, and 4.6% lactose, 0.7% minerals

and supplies 66 kcal of energy per 100 grams.

* Donkey and horse milk have the lowest fat content, while the milk of seals and whales may

contain more than 50% fat.

Table No. 1 - Analysis of composition of milk according to species

Sr.No | Constituents Units | Cow | Buffalo | Goat | Sheep
1 Water g 87.8 | 8l.1 88.9 |83
2 Protein g 3.2 4.5 3.1 5.4
3 Fat g 3.9 8.0 3.5 6.0
4 Saturated fatty acids g 24 4.2 23 3.8
5 Monounsaturated fatty acids g 1.1 1.7 0.8 1.5
6 Polyunsaturated fatty acids g 0.1 0.2 0.1 0.3
7 Carbohydrate g 4.8 4.9 4.4 5.1
8 Cholesterol mg 14 8 10 11
9 Calcium mg 120 195 100 170
10 kcal | 66 110 60 95
Energy
kJ 275 463 253 396

In dairy industry, milk is processed by 2 major methods pasteurization and sterilization.

1. Pasteurisation: It involves the process of heating every particle of milk of different classes
to at least 63°C and holding at such temperature continuously for at least 30 minutes or heating
it to at least 71.5°C and holding at such temperature continuously for at least 15 seconds or an
approved temperature time combination that will serve to give a negative Phosphatase Test. It
is expected that all pasteurised milk of different classes shall be cooled immediately to a

temperature of 10°C, or less.
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2. Sterilisation: It means heating milk in sealed container continuously to a temperature of
either 115°C for 15 minutes or at least 130°C for a period of one second or more during a
continuous flow then packed under aseptic condition in hermetically sealed containers to make

sure preservation at temperature for a period not but 15 days from the date of manufacture.
Types of Milk

Boiled Milk

Boiled Milk means milk which has been delivered to boil.

Mixed Milk

Mixed Milk means a mixture of milk of cow, buffalo, sheep, goat or the other milch animal
and should be a mixture of any of those milk which has been made and conforms to the fat at

4.5% and solids-not-fat (SNF) at 8.5%
Recombined Milk

Recombined Milk means the homogenised product prepared from milk fat, non-fat-milk solids
and water. Recombined milk shall be pasteurised and shall show a negative Phosphatase test.

It conforms to the fat at 3% and solids-not-fat (SNF) at 8.5%
Skimmed Milk

It is prepared from milk from which almost all the milk fat has been removed using cream
separator. The quantity of fat left is approximately 0.05 to 0.1% and solids-not-fat (SNF) at
8.7%

Toned Milk

Toned Milk is prepared by admixture of cow or buffalo milk or both with fresh skimmed milk;
or by admixture of cow or buffalo milk or both that has been standardised to fat at 3% and
solids-not-fat (SNF) at 8.5% by adjustment of milk solids. It involves pasteurization and when
it shows a negative Phosphatase test, the criterion is fulfilled. Its nutritive value is similar to

that of fresh cow milk.
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Double Toned Milk

Double Toned Milk is prepared by admixture of cow or buffalo milk or both with fresh
skimmed milk, or by admixture of cow or buffalo milk or both that has been standardised to
fat not less than 1.5% and solids-not-fat(SNF) at 8.5% by adjustment of milk solids. It is
pasteurized and shall show a negative Phosphatase Test. Its nutritive value is almost same as

that of toned milk except for lower fat and Vitamin A content.
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AIMS AND OBJECTIVES
Aim

To evaluate the effect of consumption of Yashtimadhu Choorna along with milk on health and

cognitive parameters in healthy volunteers.
Objectives
Primary Objectives

1. To evaluate the effect of consumption of Yashtimadhu Choorna along with milk on
cognitive parameters in healthy volunteers in study group on the basis of
1. DLST (Digit Letter Substitution Test)
2. SLCT(Six Letter Cancellation Test)
2. To evaluate the cognitive parameters in healthy volunteers in control group on the
basis of
1. DLST (Digit Letter Substitution Test)
2. SLCT(Six Letter Cancellation Test)

Secondary Objectives

1. To compare the cognitive parameters in healthy volunteers in either groups on the
basis of
1. DLST (Digit Letter Substitution Test)
2. SLCT(Six Letter Cancellation Test)
2. Assessment of health status on the basis of episodes, severity and duration of illnesses
in both groups.
3. Assessment of difference in absent days in school due to illness in both groups.
4. Assessment of change in energy levels, strength and stamina in both groups.

5. Assessment of growth parameters like height and weight in both groups.

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On
Health And Cognitive Parameters In Healthy Volunteers — A School Based Study Page 56



Methodology

MATERIAL AND METHODS

The present research topic entitled, “An Open Labeled, Randomized, Two Arm Study of
Effect Of Yashtimadhu Choorna With Milk On Health And Cognitive Parameters In Healthy
Volunteers — A School Based Study” was planned with following research question and

Hypotheses keeping in mind.

Research Question

Whether consumption of Yashtimadhu Choorna along with milk has any effect on health and

cognitive parameters in healthy volunteers?
Hypothesis

Consumption of Yashtimadhu Choorna along with milk has effect on health and cognitive

parameters in healthy volunteers.
Null Hypothesis — Hy

Consumption of Yashtimadhu Choorna along with milk does not have any effect on health and

cognitive parameters in healthy volunteers.
Alternate Hypothesis — H;

Consumption of Yashtimadhu Choorna along with milk has beneficial effect on health and

cognitive parameters in healthy volunteers.
Study Design: Open label, Randomized, Multi center, Prospective, Two arm Clinical Study

Study Site: Mahatma Phule Vidyaniketan Institution’s Dnyanaprabodhini Madhyamik and
Kanishtha Mahavidyalaya, Sasanenagar, Hadapsar Pune 28
Ethical Clearance: Permission from Institutional Ethics committee of Tilak Maharashtra

Vidyapeeth was taken before commencement of clinical study.

CTRI Registration: Study is registered with clinical trial registry of India. The registration
number is CTRI/2018/07/014909 [Registered on: 17/07/2018]
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Drug used for the study:
Collection of raw material - Medically useful parts (Upyuktanga - roots) were collected from

local market for drug preparation.

Authentication - This sample raw material was subjected to authentication from Agharkar
Research Institute (An autonomous body under Department of science and Technology,

Government of India).
S.0.P. (Standard operating procedure) for preparation of Choorna -
1. 10 kg. Dried roots of Yashtimadhu were purchased from the market.

2. With the help of disintegrator fine powder of Yashtimadhu roots i.e. Yashtimadhu Choorna
was prepared having mesh size 60-80-100.

3. The Choorna was subjected to Analytical study. Analytical study was conducted at Central
Research Laboratory,College of Ayurved and Research Centre, Nigadi, Pradhikaran, Pune.
Moisture percentage, Total Ash, Acid soluble and insoluble Ash, Water soluble and insoluble
Ash, Aqueous and Methanol Extractive Value and TLC were conducted during the Analytical
study.

4. After obtaining Analytical study report the Choorna was packed into packets.
5. Each packet had 160 gm of Yashtimadhu Choorna.

6. Packets were duly sealed and labelled. Information of date of manufacturing, date of expiry,

instructions for consumption etc. was printed on labels.
Analytical Study Reports—

The Authentication and Analytical study reports are mentioned in Annexures
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Table no. 1 — Images of raw material used and final product, packing and dispenser used

Raw material Final Product - Choorna

Packaging, Labelling Dispenser used

Methods followed for clinical study

Firstly the study design was explained to the school officials including teachers. After
obtaining their consent, parent meeting was called. With the help of power point presentation,
the study was explained in detail to the parents. Each and every possible effort was taken to
answer study related queries. Parents’ attendance was also recorded. The parents who were
willing for participation were called on next day with their ward for participation eligibility
screening.

Activities performed on Screening Visit

Written informed consent was obtained from the parent /LAR of subjects prior to screening for
possible inclusion in the study. During Informed consent process, the parents were given

enough time to read the Informed Consent Form (ICF) & Patient Information Sheet (PIS)

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On
Health And Cognitive Parameters In Healthy Volunteers — A School Based Study Page 59



Methodology

which was printed in the languages best understood by them. They were given freedom to ask
the questions and all questions were answered up to their satisfaction. If he/she agreed to
participate in the study, a written informed consent for the same was obtained from him/her.
After signing Consent by the parent/LAR, assent procedure was conducted in subjects. For
Assent, the study was explained to subjects in the language best understood to them. Then
specially prepared Assent form was shared with them for reading purpose. The subjects were
given enough time to read the Assent form which was printed in the languages best understood
by them. They were given freedom to ask the questions and all questions were answered up to
their satisfaction. If he/she agreed to participate in the study, a written informed Assent was
obtained from him/her. After obtaining the assent from child and consent from parent study
related activities were conducted.

Detailed physical and systemic examination was performed. Detailed past and present illness
as well as medicinal history was taken to rule out any existing disease. This screening phase
was designed to confirm that the subject fulfills all inclusion criteria and don’t meet exclusion
criteria. After finalization of inclusion in study, subjects were asked to come for baseline visit.
Activities performed on Baseline Visit

Detailed physical and systemic examination was performed. Detailed past and present illness
as well as medicinal history was taken to rule out any existing disease. Subject’s medical
history including number of episodes, severity (mild, moderate and severe) and duration of
illness (days) during last month was recorded in CRF. Clinical symptoms, if observed any
were noted in the CRF. The assessment parameters evaluation i.e. Digit Letter Substitution
Test and Six Letter Cancellation Test was conducted in one to one manner. Their teachers
were contacted to get information about their number of absent days due to illness, energy
level, physical fitness, attentiveness in class and social behavior in class in last month.
According to randomization, the children were included in respective groups. Investigational
drug i.e. Yashtimadhu Choorna was dispensed to subjects in group A. They were given
160gms of Yashtimadhu Choorna in sealed and duly labeled packet. They were instructed to
empty the packet in clean and dry container at home. They were also advised to bring the
container on next follow up visit to check the accountability. The group A subjects were
advised to follow their regular routine which they were already following along with

consumption of Yashtimadhu Choorna 2.5 gm along with 50 ml of milk, twice in a day for the
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duration of 1 month. The subjects in group B were advised to follow their regular routine
which they were already following along with consumption of 50 ml of milk twice in a day,
for the duration of 1month. The subjects and their parents were informed to record the
number of episodes of illnesses, severity (mild, moderate and severe) and duration of illness
(days) during the month and provide the information in timely manner. Contact details were
also shared with them and they were instructed to contact in emergency situation. There class
teachers were contacted and requested to observe the students’ about their number of absent
days due to illness, energy level, physical fitness, attentiveness in class and social behavior in

class during this month and share their observations at the end of the month.

One follow up card and one accountability sheet was issued to each participant. The
participants were instructed to tick on the accountability sheet after consumption of

Yashtimadhu Choorna along with milk on daily basis.

Activities performed on Visit I 30" Day)

Detailed physical and systemic examination was performed. Subject’s medical history
including number of episodes, severity (mild, moderate and severe) and duration of illness
(days) during last month was recorded in CRF. Clinical symptoms, if observed any; were
noted in the CRF. Subjects were asked for any AE/SAE occurred. If subjects had AE/SAE, the
details of the incidence were documented in the CRF. Their teachers were contacted to get
information about their number of absent days due to illness, energy level, physical fitness,
attentiveness in class and social behavior in class in last month.

The container/ Accountability sheet was checked to access the drug compliance.
Investigational product i.e. Yashtimadhu Choorna was dispensed to subjects in group A. They
were given 160gms of Yashtimadhu Choorna in sealed and duly labeled packet. They were
instructed to empty the packet in clean and dry container at home. They were also advised to
bring the container on next follow up visit to check the accountability. The group A subjects
were advised to follow their regular routine which they are already following along with
consumption of Yashtimadhu Choorna 2.5 gm along with 50 ml of milk, twice in a day for the
duration of Imonth.The subjects in group B were advised to follow their regular routine which
they are already following along with consumption of 50 ml of milk twice in a day, for the

duration of 1 month. The subjects and their parents were informed to record the number of
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episodes of illnesses, severity (mild, moderate and severe) and duration of illness (days)
during the month and provide the information in timely manner. One accountability sheet was
issued to each participant. The participants were instructed to tick on the accountability sheet
after consumption of Yashtimadhu Choorna along with milk on daily basis. There class
teachers were contacted and requested to observe the students’ about their number of absent
days due to illness, energy level, physical fitness, attentiveness in class and social behavior in

class during this month and share their observation at the end of the month.

Activities performed on Visit 11 (60™ Day)

Detailed physical and systemic examination was performed. Subject’s medical history
including number of episodes, severity (mild, moderate and severe) and duration of illness
(days) during last month was recorded in CRF. Clinical symptoms, if observed any were noted
in the CRF. Subject were asked for any AE/SAE occurred. If subject had AE/SAE, the details
of the incidence were documented in the CRF. Their teachers were contacted to get
information about their number of absent days due to illness, energy level, physical fitness,
attentiveness in class and social behavior in class in last month.

The container/ Accountability sheet was checked to access the drug compliance.
Investigational product i.e. Yashtimadhu Choorna was dispensed to subjects in group A. they
were given 160gms of Yashtimadhu Choorna in sealed and duly labeled packet. They were
instructed to empty the packet in clean and dry container at home. They were also advised to
bring the container on next follow up visit to check the accountability. The group A subjects
were advised to follow their regular routine which they are already following along with
consumption of Yashtimadhu Choorna 2.5 gm along with 50 ml of milk, twice in a day for the
duration of Imonth.The subjects in group B were advised to follow their regular routine which
they are already following along with consumption of 50 ml of milk twice in a day, for the
duration of 1 month. The subjects and their parents were informed to record the number of
episodes of illnesses, severity (mild, moderate and severe) and duration of illness (days)
during the month and provide the information in timely manner. One accountability sheet was
issued to each participant. The participants were instructed to tick on the accountability sheet
after consumption of Yashtimadhu Choorna along with milk on daily basis. There class

teachers were contacted and requested to observe the students’ about their number of absent
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days due to illness, energy level, physical fitness, attentiveness in class and social behavior in

class during this month and share their observation at the end of the month.

Activities performed on Visit 111 o™ Day)

Detailed physical and systemic examination was performed. Subject’s medical history
including number of episodes, severity (mild, moderate and severe) and duration of illness
(days) during last month was recorded in CRF. Clinical symptoms, if observed any were noted
in the CRF. Subjects were asked for any AE/SAE occurred. If subject had AE/SAE, the details
of the incidence were documented in the CRF. The assessment parameters evaluation i.e. Digit
Letter Substitution Test and Six Letter Cancellation Test was conducted in one to one manner.
Their teachers were contacted to get information about their number of absent days due to
illness, energy level, physical fitness, attentiveness in class and social behavior in class in last
month.

The container/ Accountability sheet was checked to access the drug compliance.

Total Duration of Study: 1 to 1 '2 years.

Study intervention: Yashtimadhu Choorna

Dosage: 2.5gm BD (early morning, on empty stomach and after evening meal)
Anupana — 50 ml of milk

Duration of Therapy: 3 months.

Study Groups:

Group A (Study Group): the students in this group were advised to follow their regular
routine which they are already following along with consumption of Yashtimadhu Choorna

2.5 gm along with 50 ml of milk, twice in a day for the duration of 3 months.

Group B (Control group): the students in this group were advised to follow their regular
routine which they are already following along with consumption of 50 ml of milk twice in a

day, for the duration of 3 months.

Sample Size:
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Considering 10% dropout rate, enrollment of minimum110 participants to get 100 completers

in each group was proposed.
Toal Sample size - 239
Study Visits:

Screening Visit (Day 0), Baseline Visit (Day 0), Visit I (Day 30), Visit II (Day 60), Visit II1
(Day 90),

Selection criteria:
Inclusion Criteria:

1) Apparently healthy volunteers i.e. students of secondary school

2) No significant medical or surgical illness at the time of screening

3) Volunteers and their parents ready for the study and willing for treatment

4) Volunteers of the age group 10 to 14 yrs (both inclusive)

5) Selection was irrespective of religion, gender, socioeconomic status, class and standard.
6) Willing to undergo study related procedures.

Exclusion Criteria:

1) Presence of significant medical or surgical illness at the time of screening requiring
long term treatment.

2) Volunteers having history of delayed milestones in infancy/childhood

3) K/C/O growth retardation, mentally retarded children.

Withdrawal Criteria:

1) If volunteer develop any adverse effect owing to use of intervention.

2) Any other serious condition or any serious adverse event which requires urgent
treatment occurs.

3) If volunteer refuses to continue with the treatment and wish to be withdrawn

Criteria for Assessment
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Digit Letter Substitution Test (DLST) was conducted at baseline visit and at the end of
the study.

Six Letter Cancellation Test(SLCT) was conducted at baseline and at the end of the
study.

Overall Improvement was assessed at the end of the study

Methodology for assessment parameters

1.

a.

2.

Digit Letter Substitution Test (DLST)

Digit letter substitution test includes visual scanning, mental flexibility, sustained
attention and psychomotor speed of information processing.

The DLST worksheet consists of an array of random digits,1-9, in 8 rows and 12
columns.

The coding sheet has instructions about the test with example of substituting a
specific letter for each digit 1-9, the same coding applying to an entire test group.
Subjects were instructed to make their own choice of letter substitution strategy,
whether horizontally, vertically, or selecting a particular digit randomly in the array
one at a time.

They were instructed to substitute as many target digits as possible in the specified
time of 90 seconds.

Six Letter Cancellation Test (SLCT)

a. Cancellation tests require visual selectivity and a repetitive motor response. A six letter

cancellation test is administered to assess functions such as selective and focused
attention, visual scanning, and the activation and inhibition of rapid responses.

The six letter cancellation task worksheet consists of an array of random alphabets, A-
Z,in 14 rows and 22 columns.

Subjects were instructed to seat with the worksheet turned over until the start of the
test. All participants to be tested were given instruction sheet (coding sheet) indicating
the six target letters to be cancelled. The instructions were given regarding cancellation
of as many target digits as possible in the specified time of 90 seconds.

They were given the choice of cancellation strategy to do it horizontally, vertically, or

selecting a particular letter one at a time randomly in the array.
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Finally, after ensuring that they have understood the test by answering all their queries

they were asked to turn over the worksheet and start the test as the bell rings.

Common SOP followed for conduction of assessment tests

l.
2.
3.

Both of these tests were conducted on the same day

Both tests were conducted in one to one manner.

First instructions regarding Digit Letter Substitution Test (DLST) were given. After
ensuring that the subject has understood how to perform the test, he/she was allowed to
do so.

After completion of Digit Letter Substitution Test (DLST), that worksheet was taken
and Six Letter Cancellation Test (SLCT) was issued.

First instructions regarding Six Letter Cancellation Test (SLCT) were given. After
ensuring that the subject has understood how to perform the test, he/she was allowed to
do so.

After completion of Six Letter Cancellation Test (SLCT), that worksheet was taken.
The invigilators were sat quietly and minimized movements to avoid distracting the
participant during these tests.

Also peaceful surroundings were maintained to avoid distracting the participant during
these tests.

Overall improvement

Discussion with school teacher was done.

For teacher — the points under discussion will be absenteeism due to illness,
attentiveness, energy level, physical fitness, social behavior in class.

For parents/subjects — the points under discussion will be episodes, severity and

duration of illness, energy levels, physical fitness, stamina, social behavior at home
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Study Design Flow Chart

Screening of Volunteers Initial Assessment

Informed consent Process

d

Inclusion Criteria Satisfied

Inclusion and Randomization

Inclusion Criteria Not Satisfied

Inclusion in Group A or B

-

Group A - Yashtimadhu Choorna 2.5
gm along with 50 ml of milk BD

Group B-50 ml of milk BD

L

l

Physical Examination — at baseline, Day 30, 60 and 90
DLST, SLCT, Academic performance — At Baseline, Day 90

Data Analysis

Conclusion
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Table No. 2 Schedule of activities conducted during the study

Methodology

Screening Baseline
Activity Visit I Visit II | Visit III
Visit Visit
Written Informed Consent v X X X X
Assessment of Inclusion/
_ o \ \ X X X
Exclusion Criteria
Demographic Data
SHap X \ X X X
and History
Prakriti evaluation X N X X X
Examinations (Vitals,
Systemic, height, weight | V \ \ \ \
Clinical)
Evalation of Assessment
X \ X X \
parameters - DLST, SLCT
CGI Scale Assessment X N X X \
Teachers Narrative X v \ \ \
Drug Dispensing X \ \ \ X
Drug Compliance X X \ \ \
Safety  assessment  and
X v v N
ADR/Adverse Events
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Observations, Results and Discussion

OBSERVATIONS AND RESULTS

The data generated during the study was grouped under three headings for convenience of
statistical analysis.

1. Analysis of demographic data of subjects included in study.

2. Analysis of assessment parameters

3. Analysis of adverse events
For statistical analysis SPSS (version 23) and Microsoft Excel were used. For analysis of
objective data before and after treatment within group paired t test was used, while for analysis
of data between groups unpaired t test was used. Multiple measurements were analysed using
one way analysis of variance (ANOVA). The results obtained after statistical analysis were

interpreted at confidence level of 95%.

Analysis of Demographic Data of Subjects Included in Study
After obtaining informed consent and baseline screening total 239 subjects were included in
both groups. In group A 119 subjects were included, while in group B 120 subjects were

included. For analysis of demographic data all subjects included in study were considered.

Age Wise Distribution (n = 239)

According to the inclusion criteria subjects between age group of 10 to 14 years (both years
inclusive) were included in the study. Out 239 subjects included maximum (32.22 %) were of
12 years, while minimum (3.35 %) subjects belonged to 14 years of age. Out of remaining
subjects 25.94 % belonged to 10 years, 28.87 % belonged to 11 years and 9.62 % belonged to
13 years of age (Table 1, Graph 1).

Table 1: Age Wise Distribution (n = 239)

Sr. | Age Group A Group B Total (Group A + B)
No Frequency | Percentage | Frequency | Percentage | Frequency | Percentage
1. | 10 years 31 26.05 31 25.83 62 25.94

2. | 11 years 34 28.57 35 29.17 69 28.87
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3. 12 years 39 32.77 38 31.67 77 32.22
4. 13 years 13 10.92 10 8.33 23 9.62
5. | 14 years 2 1.68 6 5.00 8 3.35
Total 119 100.00 120 100.00 239 100.00
Graph 1: Age Wise Distribution (n = 239)
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Mean age and standard deviation (SD) of subjects included in group A was 11.355 = 1.178

years, while for group B it was 11.356 + 1.121 years. Baseline comparison of age between

groups showed statistically insignificant results (p > 0.05) indicating that both groups did not

differ from each other as far as age is concerned. (Table 2).

Table 2: Between Group Analysis of Age at Baseline

Group A Age (in years) | Group B Age (in years) Statistics
N 119 120 T Sig. (2-tailed)
Mean Age 11.355 11.356 -0.006 0.995
Std. Error of Mean 0.107 0.102 (p>0.05)
Std. Deviation 1.178 1.121
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Gender Wise Distribution (n = 239)
Gender wise distribution showed that 51.05 % subjects were male while 48.95 % subjects
were female (Table 3, Graph 2). It indicates that nearly equal number of male and female

subjects was included in the study and there was no bias in inclusion as far as gender is

concerned.

Table 3: Gender Wise Distribution (n = 239)

Sr. Gender Group A Group B Total (Group A + B)

No. Frequency Percent Frequency Percent Frequency Percent

1. Male 55 46.20 67 55.8 122 51.05

2. Female 64 53.80 53 44.2 117 48.95
Total 119 100.0 120 100.0 239 100.00

Graph 2: Gender Wise Distribution (n = 239)
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Religion Wise Distribution (n = 239)
It was observed in the study that 79.50 % subjects were Hindu, 10.88 % were Muslims, while
9.62 % were followers of Buddhism. (Table 4, Graph 3)
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Table 4: Religion Wise Distribution (n = 239)

Observations, Results and Discussion

Sr. | Religion Group A Group B Total (Group A + B)
No. Frequency Percent Frequency Percent Frequency | Percent
1. Hindu 90 75.6 100 83.3 190 79.50
2. Muslim 16 13.4 10 8.3 26 10.88
3. Bauddha 13 10.9 10 8.3 23 9.62
Total 119 100.0 120 100.0 239 100.00
Graph 3: Religion Wise Distribution (n =239)
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Standard Wise Distribution (n = 239)

Standard wise distribution of subjects showed that maximum (41.84 %) students were

studying in seventh standard. Students studying in fifth, sixth and eighth standard were 19.67

%, 33.05 % and 3.77 % respectively, while 1.67 % of subjects were studying in ninth standard
(Table 5, Graph 4)
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Table 5: Standard Wise Distribution (n = 239)

Observations, Results and Discussion

Sr. | Standard Group A Group B Total (Group A + B)
No. Frequency Percent Frequency Percent Frequency | Percent
1. | Fifth 24 20.2 23 19.2 47 19.67
2 Sixth 38 31.9 41 34.2 79 33.05
3 Seventh 53 44.5 47 39.2 100 41.84
4. | Eighth 3 2.5 6 5.0 9 3.77
5 Ninth 1 0.8 3 2.5 4 1.67
Total 119 100.0 120 100.0 239 100.00

Graph 4: Standard Wise Distribution (n = 239)
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Financial Status Wise Distribution (n = 239)

Financial status of the parents of subjects included in the study revealed that maximum

families belonged to middle class (73.67 %), while remaining families (26.36 %) belonged to

lower financial status. None of subject was from higher classes of society. It indicates that all

the subjects belonged to majority class of people (Table 6, Graph 5).
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Table 6: Financial Status Wise Distribution (n = 239)

Observations, Results and Discussion

Sr. | Financial Group A Group B Total (Group A + B)
No.| Status Frequency Percent Frequency Percent Frequency | Percent
1. | Lower 33 27.7 30 25.0 63 26.36
2. | Middle 86 72.3 90 75.0 176 73.67
3. | Higher 00 00.0 00 00.0 00 00.00
Total 119 100.0 120 100.0 239 100.00

Graph 5: Financial Status Wise Distribution (n = 239)
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Diet Wise Distribution (n = 239)

It was observed in the study that majority of the subjects (64.02 %) were following vegetarian

diet practices, while 35.98 % subjects were having mixed diet (Table 7, Graph 6).
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Table 7: Diet Wise Distribution (n = 239)

Observations, Results and Discussion

Sr. | Diet Group A Group B Total (Group A + B)
No. | Pattern Frequency| Percent Frequency Percent Frequency | Percent
1. | Vegetarian 78 65.5 75 62.5 153 64.02
2. | Mixed 41 34.5 45 37.5 86 35.98

Total 119 100.0 120 100.0 239 100.00

Graph 6: Diet Wise Distribution (n = 239)
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Prakruti Wise Distribution (n = 239)
Out of 239 subjects included in the study 39.33 % belonged to Kapha Vata Pradhan Prakruti,

38.08 % of subjects were found to have Vata Pitta Pradhan Prakruti, while remaining (22.59

%) belonged Prakruti with Kapha Pitta dominance. Prakruti is very basic consideration for

Ayurvedic way of examination and the distribution of patients in present study is fairly

comparable between groups as well (Table 8, Graph 7).
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Table 8: Prakruti Wise Distribution (n = 239)

Sr. | Prakruti Group A Group B Total (Group A + B)
No. Frequency | Percent | Frequency Percent Frequency | Percent
1. | Vata Pitta 41 34.5 50 41.7 91 38.08
2. | Kapha Vata 49 41.2 45 37.5 94 39.33
3. | Kapha Pitta 29 24.4 25 20.8 54 22.59
Total 119 100.0 120 100.0 239 100.00

Graph 7: Prakruti Wise Distribution (n = 239)
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Agni Wise Distribution (n = 239)

Agni is the digestive fire that transforms everything that is ingested into Dhatu (~body
tissues). According to variations of Agni observed 35.15 % of subjects were having Teekshna
Agni, 33.89 % subjects were having Vishama Agni, while 17.15 % were fitting into the
criteria of Manda Agni. Minimum subjects (13.81 %) were having desired type of Agni i.e.
Sama Agni (Table 9, Graph 8).

Table 9: Agni Wise Distribution (n = 239)

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On Health And
Cognitive Parameters In Healthy Volunteers — A School Based Study Page 76




Observations, Results and Discussion

Sr. | Agni Group A Group B Total (Group A + B)
No. Frequency | Percent | Frequency Percent Frequency | Percent
1. Sama 19 16.0 14 11.7 33 13.81
2. Vishama 41 34.5 40 333 81 33.89
3. Teekshna 44 37.0 40 333 84 35.15
4. Manda 15 12.6 26 21.7 41 17.15
Total 119 100.0 120 100.0 239 100.00

Graph 8: Agni Wise Distribution (n = 239)
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Koshtha Wise Distribution (n = 239)
According to the types of Koshtha, maximum subjects (51.88 %) were belonging to Madhyam

Koshtha. Subjects belonging to Krura Koshtha were 28.45 %, while remaining (19.67 %)

belonged to Mrudu Koshtha category (Table 10, Graph 9).
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Table 10: Koshtha Wise Distribution (n = 239)

Observations, Results and Discussion

Sr. | Koshtha Group A Group B Total (Group A + B)
No. Frequency | Percent | Frequency Percent Frequency | Percent
1. Madhyam 61 51.3 63 52.5 124 51.88
2. Krura 31 26.1 37 30.8 68 28.45
3. Mrudu 27 22.7 20 16.7 47 19.67

Total 119 100.0 120 100.0 239 100.00

Graph 9: Koshtha Wise Distribution (n = 239)
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Baseline Comparison of Assessment Parameters (n = 239)

In this study primary assessment parameters were Digit Letter Substitution Test (DLST) and

Six Letter Cancellation Test (SLCT) which were conducted before and after study.

Comparison of mean values of DLST, SLCT, and basic physical characters such as height,

weight and body mass index (BMI) was done at baseline. The analysis revealed that there was

no significant difference between groups (p > 0.05). Hence the groups are comparable to each

other (Table 11).
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Table 11: Comparison of Growth parameters, DLST and SLCT between Group A and Group

B at Baseline

Assessment Sig. (2-
Group N Mean SD SE t
Parameter tailed)
A 119 1.386 0.076 0.007
Height Baseline -0.336 0.737
B 120 1.389 0.078 0.007
A 119 31.286 8.479 0.777
Weight Baseline -0.134 0.894
B 120 31.424 7.487 0.683
A 119 16.099 3.189 0.292
BMI Baseline -0.081 0.936
B 120 16.131 2.866 0.262
DLST Total A 119 32.017 9.729 0.892
-0.697 0.486
Baseline B 120 32.858 8.918 0.814
DLST Wrong A 119 1.168 3.482 0.319
0.245 0.807
Baseline B 120 1.083 1.481 0.135
DLST Net A 119 30.849 10.380 0.952
-0.723 0.471
Baseline B 120 31.775 9.418 0.860
SLCT Total A 119 21.067 6.712 0.615
1.100 0.273
Baseline B 120 20.117 6.651 0.607
SLCT Wrong A 119 0.588 1.123 0.103
-1.276 0.203
Baseline B 120 0.808 1.514 0.138
SLCT Net A 119 20.479 6.548 0.600
1.407 0.161
Baseline B 120 19.308 6.318 0.577

[Foot Note: * - mean difference is significant at 0.05 level]

Analysis of Total Number of Subjects Included in Study

Total 239 subjects were randomised in two study groups (n = 119 in group A, n = 120 in
group B). Out of these 4 subjects from group A and 5 subjects from group B did not complete
the study. Out of 4 dropouts in group A subjects 1 subject changed school, 1 was lost to follow
up and 2 refused to take study medicine hence withdrawn from the study. Out of 5 dropouts

from group B, 2 subjects changed school during study period hence could not complete the
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study, while 3 were lost to follow up. Hence total 230 subjects (n = 115 in each group)
completed the study. The details are outlined in flow chart.

Analysis of Effect on Assessment Parameters (n = 115 in each group)

Primary efficacy variables were DLST and SLCT conducted at baseline and after treatment.

Digit Letter Substitution Test (DLST)

Group A: In group A, that received Yashtimadhu (Glycerriza glabra Linn.) powder with milk
mean and SD of total DLST score at baseline and after treatment was 31.478 + 9.291 and
41.565 £ 10.634 respectively. The mean and SD scores of wrong substitutions of digits with
letters in DLST at baseline and after treatment was 1.139 + 3.497 and 0.548 + 2.507
respectively, while for net score of DLST it was 30.339 + 9.999 and 41.017 + 10.958. The
increase in means of total DLST score and net DLST score was statistically significant (p <
0.001), while the decrease in means of wrong substitutions after treatment was insignificant (p
>(0.05) (Table 12).

Table 12: Within Group Analysis of Effect on DLST in Group A (n=115)

Paired Difference Sig. (2-
Pair Parameter Statistics t .
Mean SD tailed)
Mean 31.478
DLST Total
SD 9.291
Baseline
SE 0.866
Pair 1 -10.087 7.756 -13.947 | 0.000%*
Mean 41.565
DLST Total AT SD 10.634
SE 0.992
Mean 1.139
DLST Wrong
SD 3.497
Baseline
SE 0.326
Pair 2 0.591 3.433 1.847 0.067
Mean 0.548
DLST Wrong AT SD 2.507
SE 0.234
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Pair 3

Mean 30.339
DLST Net Baseline | SD 9.999
SE 0.932
Mean 41.017
DLST Net AT SD 10.958
SE 1.022

-10.678

8.060

-14.208

0.000*

[Foot Note: * - mean difference is significant at 0.05 level]

Group B: It was standard control group that continued consumption of milk. In this group

mean and SD of total DLST at baseline and after treatment was 32.756 + 9.068 and 38.139 +

9.298 respectively. The mean and SD scores of wrong substitutions at baseline and after

treatment were 1.130 = 1.495 and 0.991 £ 1.673 respectively. The net DLST scores at baseline

and after treatment (mean and SD) were 31.626 + 9.566 and 37.104 + 9.433 respectively. Statistical

analysis showed that there was significant increase in total and net DLST scores as compared to

baseline (p < 0.001), while decrease in mean and SD of wrong substitutions was insignificant (p >

0.05) (Table 13).

Table 13: Within Group Analysis of Effect on DLST in Group B (n =115)

‘ Statistics Paired Difference Sig. (2-
Pair | Parameters t )
Mean SD tailed)
Mean 32.756
DLST Total Baseline | SD 9.068
Pair SE 0.846
-5.382 5.473 -10.564 0.000*
1 Mean 38.139
DLST Total AT SD 9.298
SE 0.867
Mean 1.130
Pair | DLST Wrong Baseline | SD 1.495
0.139 2.313 0.645 0.520
2 SE 0.139
DLST Wrong AT Mean 0.991
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SD 1.673
SE 0.155
Mean 31.626
DLST Net Baseline SD 9.566
Pair SE 0.892
-5.478 6.244 -9.409 0.000*
3 Mean 37.104
DLST Net AT SD 9.433
SE 0.880

[Foot Note: * - mean difference is significant at 0.05 level]

Between Group Analysis: Comparison of both groups showed that increase in mean scores of total

and net DLST scores in group A was significantly higher than group B (p < 0.05). Comparison of

means of wrong substitutions in DLST between both groups was insignificant (p > 0.05) (Table 14).

Table 14: Between Group Analysis of Effect on DLST (n =115 in each group)

Mean Std. Error Sig. (2-
Parameter | Group Statistic T
Difference Difference tailed)
Mean | 41.565
A SD 10.634
DLST SE 0.992
3.426 1.317 2.601 0.010*
Total AT Mean | 38.139
B SD 9.298
SE 0.867
Mean | 0.548
A SD 2.507
DLST
SE 0.234
Wrong -0.443 0.281 -1.578 0.116
Mean | 0.991
AT
B SD 1.672
SE 0.156
DLST Net Mean | 41.017
A 3.913 1.348 2.902 0.004*
AT SD 10.958

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On Health And

Cognitive Parameters In Healthy Volunteers — A School Based Study

Page 82




Observations, Results and Discussion

SE 1.022

Mean | 37.104
B SD 9.433

SE 0.878

[Foot Note: * - mean difference is significant at 0.05 level]

Further comparison showed that improvement in total and net DLST score in group A was 32.04 %
and 35.20 %, while improvement in group B was nearly half as compared to group A (16.43 % and
17.32 % respectively). It shows better effect of treatment in group A as compared with group B (Graph
10).

Graph 10: Change in percentage of means in DLST before and after treatment
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Six Letter Cancellation Test (SLCT)

Group A: In group A, mean and SD score of total SLCT before treatment was 20.826 + 6.619 that
increased to 26.130 £ 7.766 after treatment. The mean and SD of wrong cancellation of letters before
treatment was 0.600 £ 1.138, while after treatment it was 0.426 £+ 0.909. The mean of net score thus
achieved by the subjects at baseline was 20.226 + 6.440, while after treatment it was 25.704 £ 7.545.

Increase in means of total and net SLCT score was statistically significant as compared to baseline (p <
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0.001), while the decrease in wrongly attempted SCLT after treatment was insignificant as compared to
baseline (p > 0.05) (Table 15).
Table 15: Within Group Analysis of Effect on SLCT in Group A (n=115)

Paired Difference Sig. (2-
Pair Parameter Statistics T
Mean SD tailed)
Mean 20.826
SLCT Total
' SD 6.619
Baseline
Pair SE 0.617
-5.304 6.607 -8.610 0.000*
1 Mean 26.130
SLCT Total AT | SD 7.766
SE 0.724
Mean 0.600
SLCT Wrong
' SD 1.138
Baseline
Pair SE 0.106
0.174 1.352 1.379 0.171
2 Mean 0.426
SLCT Wrong
SD 0.909
AT
SE 0.085
Mean 20.226
SLCT Net
' SD 6.440
Baseline
Pair SE 0.601
-5.478 6.496 -9.044 0.000*
3 Mean 25.704
SLCT Net AT SD 7.545
SE 0.704

[Foot Note: * - mean difference is significant at 0.05 level]

Group B: In group B, mean and SD of total SLCT score at baseline and after treatment was 20.113 +
6.750 and 24.122 + 6.163. At baseline, the mean and SD of wrong cancellation was 0.843 + 1.537,
while after treatment it reduced to 0.661 + 1.401. The net SLCT score at baseline was 19.270 + 6.404,
which was found increased to 23.461 £ 5.955 after treatment. Analysis of these mean and SD showed
that total and net SLCT scores improved significantly from baseline to the end of treatment (p <

0.001), while decrease in wrong substitutions was insignificant (p > 0.05) (Table 16).
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Paired Difference Sig. (2-
Pair Parameter Statistics T ]
Mean SD tailed)
Mean 20.113
SLCT Total
' SD 6.750
Baseline
Pair SE 0.629
-4.009 6.065 -7.088 0.000*
1 Mean 24.122
SLCT Total AT SD 6.163
SE 0.575
Mean 0.843
SLCT Wrong
' SD 1.537
Baseline
Pair SE 0.143
0.183 2.050 0.955 0.342
2 Mean 0.661
SLCT Wrong AT SD 1.401
SE 0.131
Mean 19.270
SLCT Net Baseline | SD 6.404
Pair SE 0.597
-4.191 5.712 -7.868 0.000*
3 Mean 23.461
SLCT Net AT SD 5.955
SE 0.555

[Foot Note: * - mean difference is significant at 0.05 level]

Between Group Analysis: Statistical analysis showed that increase in total and net SLCT score

observed in group A was significantly higher as compared to group B (p < 0.05), while decrease in

wrong cancellation of letters was statistically similar (p > 0.05) (Table 17).

Table 17: Between Group Analysis of Effect on SLCT (n = 115 in each group)

Mean Std. Error Sig. (2-

Parameter | Group Statistic ‘ ‘ T '
Difference Difference tailed)
SLCT A Mean | 26.130 2.009 0.925 2.173 0.031*
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Total AT SD 7.766
SE 0.724
Mean 24.122
SD 6.163
SE 0.575
Mean 0.426
SD 0.909
SLCT
SE 0.085
Wrong -0.235 0.156 -1.508 0.133
Mean 0.661
AT
SD 1.401
SE 0.131
Mean 25.704
SD 7.545
SLCT Net SE 0.704
2.243 0.896 2.503 0.013*
AT Mean 23.461
SD 5.955
SE 0.555

[Foot Note: * - mean difference is significant at 0.05 level]

Further comparison in percentage of change in means showed that for total SLCT score improved by

25.47 % in group A and 19.93 % in group B, while net SLCT score improved by 27.09 % in group A

and 21.75 % in group B. It shows better improvement in group A as compared to group B (Graph 11).

Graph 11: Change in percentage of means in SLCT before and after treatment
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Analysis of Effect on Growth Parameters — Height, Weight and Body Mass Index (n =
115 in each group)

Height, weight and body mass index (BMI) were examined at baseline and at the end of each
month, till three months.

Group A: In trial group (A) the mean and SD of height at baseline was 1.383 £ 0.075 meter
(m), while, at the end of first, second and third month it was 1.396 = 0.076 m, 1.399 + 0.075 m
and 1.460 = 0.076 m respectively. Mean and SD of weight measured at baseline was 31.261 +
8.580 kilogram (kg), while at first, second and last follow up it was 31.922 + 8.763 kg, 31.871
+ 8.872 kg and 32.072 + 8.901 kg respectively. About BMI, the mean and SD at baseline were
16.142 + 3.222 kg/m?. At the end of first month it was 16.186 + 3.188 kg/m?, while at the end
of second and third month it was 16.078 + 3.251 kg/m® and 16.009 + 3.198 kg/m’,
respectively. The within group analysis done using one way ANOVA showed that there was
significant difference in height, weight and BMI. (For height — Wilks’ Lambda = 0.136, F (3,
112) = 236.430, p < 0.001 and n° = 0.864. For weight — Wilks’ Lambda = 0.611, F (3, 112) =
23.729, p < 0.001 and n*= 0.389. For BMI — Wilks’ Lambda = 0.869, F (3, 112) = 5.647, p <
0.05 and n°= 0.131) (Table 18).
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Table 18: Within Group Analysis of Effect on Height, Weight and BMI in Group A (n=115)

Multivariate Test: Wilks” Lambda

Parameters Mean SD

Value F Hypothesis df | Error df Sig.
Height Baseline | 1.383 0.075
Height FU1 1.396 0.076

0.136 | 236.430 3.000 112.000 | 0.000%*
Height FU2 1.399 0.075
Height AT 1.406 0.076
Weight Baseline | 31.261 | 8.580
Weight FU1 31.922 | 8.763

0.611 | 23.729 3.000 112.000 | 0.000%*
Weight FU2 31.871 | 8.872
Weight AT 32.037 | 8.901
BMI Baseline 16.142 | 3.222
BMI FU1 16.186 | 3.188

0.869 5.647 3.000 112.000 | 0.001*
BMI FU2 16.078 | 3.251
BMI AT 16.009 | 3.198

[Foot Note: Measuring units — height — meter, weight — kilogram, BMI — kg/m®, * - mean

difference is significant at 0.05 level]

Pair wise comparison of all parameters showed that there was significant difference all pairs
associated with height (p < 0.001). Significant difference in weight was observed when all
follow up values were compared individually with baseline (p < 0.001) while for BMI there
was no significant difference when baseline BMI was compared individually with each follow
up (p > 0.05). Other pair wise comparisons though found significantly different from each
other at some levels do not possess clinical importance (Table 19).

Table 19: Pair Wise Analysis of Effect on Height, Weight and BMI in Group A (n=115)

Mean Difference SE Sig.”
Parameter 1 Parameter 2
(Parameter1- Parameter2)
Height FU1 -0.012* 0.001 0.000
Height Baseline
Height FU2 -0.016%* 0.001 0.000
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Height AT -0.023* 0.001 0.000
Height Baseline 0.012* 0.001 0.000
Height FU1 Height FU2 -0.003* 0.000 0.000
Height AT -0.010%* 0.001 0.000
Height Baseline 0.016* 0.001 0.000
Height FU2 Height FU1 0.003* 0.000 0.000
Height AT -0.007* 0.001 0.000
Height Baseline 0.023* 0.001 0.000
Height AT Height FU1 0.010* 0.001 0.000
Height FU2 0.007* 0.001 0.000
Weight FU1 -0.661* 0.085 0.000
Weight Baseline | Weight FU2 -0.610* 0.097 0.000
Weight AT -0.776* 0.105 0.000
Weight Baseline 0.661* 0.085 0.000
Weight FU1 Weight FU2 0.050 0.060 1.000
Weight AT -0.115 0.083 1.000
Weight Baseline 0.610* 0.097 0.000
Weight FU2 Weight FU1 -0.050 0.060 1.000
Weight AT -0.165 0.076 0.189
Weight Baseline 0.776* 0.105 0.000
Weight AT Weight FU1 0.115 0.083 1.000
Weight FU2 0.165 0.076 0.189
BMI FU1 -0.043 0.044 1.000
BMI Baseline BMI FU2 0.065 0.050 1.000
BMI AT 0.133 0.055 0.108
BMI Baseline 0.043 0.044 1.000
BMI FU1 BMI FU2 0.108* 0.033 0.008
BMI AT 0.176* 0.047 0.002
BMI Baseline -0.065 0.050 1.000
BMI FU2
BMI FU1 -0.108* 0.033 0.008
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BMI AT 0.068 0.042 0.660
BMI Baseline -0.133 0.055 0.108
BMI AT BMI FUI -0.176* 0.047 0.002
BMI FU2 -0.068 0.042 0.660

[Foot Note: Measuring units — height — meter, weight — kilogram, BMI — kg/m®, a — adjustment

for multiple comparisons: Bonferroni, * - mean difference is significant at 0.05 level]

Group B: In this group the mean and SD of height at baseline was 1.390 £+ 0.078 m, at the end
of first month it increased to 1.403 + 0.078 m, at the end of second month it was 1.407 + 0.079
m, while after treatment it increased up to 1.412 + 0.081 m. Mean and SD of weight at
baseline was 31.517 = 7.503 kg, while at first, second and last follow up, it was observed as
32.143 4+ 7.645 kg, 32.226 + 7.768 kg and 32.454 + 7.873 kg respectively. About BMI, the
mean and SD at baseline was 16.158 + 2.871 kg/m”. It changed to 16.181 + 2.862 kg/m? at the
end of first month, while at the end of second month and after treatment it was recorded as
116.130 + 2.880 kg/m? and 16.122 + 2.951 kg/m?, respectively. Statistical analysis within
group B showed that increase in height and weight were significant (p < 0.001), while change
in BMI was insignificant (p > 0.05). (For height — Wilks’ Lambda = 0.165, F (3, 112) =
189.459, p < 0.001 and r12= 0.835. For weight — Wilks’ Lambda = 0.623, F (3, 112) = 22.573,
p <0.001 and n>= 0.377. For BMI — Wilks’ Lambda = 0.981, F (3, 112) = 0.720, p > 0.05 and
n°=0.019) (Table 20).

Table 20: Within Group Analysis of Effect on Height, Weight and BMI in Group B (n = 115)

Multivariate Test: Wilks’ Lambda

Parameter Mean SD Hypothesis
Value F " Error df Sig.

Height Baseline | 1.390 0.078

Height FU1 1.403 0.078

0.165 | 189.459 3.000 112.000 | 0.000%*
Height FU2 1.407 0.079
Height AT 1.412 0.081
Weight Baseline | 31.517 | 7.503

0.623 | 22.573 3.000 112.000 | 0.000%*
Weight FU1 32.143 | 7.645
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Weight FU2 32.226 7.768
Weight AT 32.454 7.873
BMI Baseline 16.158 2.871
BMI FU1 16.181 2.862
0.981 0.720 3.000 112.000 0.542
BMI FU2 16.130 2.880
BMI AT 16.122 2.915

[Foot Note: Measuring units — height — meter, weight — kilogram, BMI — kg/m”, Multivariate test

used for analysis is Wilks” Lambda, * - mean difference is significant at 0.05 level]

Pair wise comparison of each mean of height, weight and BMI showed that, there was

significant difference in all pairs of height (p < 0.001). There was significant difference in

weight when all follow up values were compared individually with baseline (p < 0.001) while

for BMI there was no significant difference when baseline BMI was compared individually

with each follow up (p > 0.05). Comparisons of other pairs of means though found

significantly different from each other at some levels do not possess clinical importance

(Table 21).

Table 21: Pair Wise Analysis of Effect on Height, Weight and BMI in Group B (n =115)

Parameter 1 Parameter 2 Mean Difference >F Sig”
(Parameter1- Parameter2)
Height FU1 -0.013* 0.001 0.000
Height Baseline | Height FU2 -0.016* 0.001 0.000
Height AT - 0.022* 0.001 0.000
Height Baseline 0.013* 0.001 0.000
Height FU1 Height FU2 - 0.004* 0.001 0.000
Height AT - 0.009* 0.001 0.000
Height Baseline 0.016* 0.001 0.000
Height FU2 Height FU1 0.004* 0.001 0.000
Height AT - 0.005* 0.001 0.000
Height AT Height Baseline 0.022* 0.001 0.000
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Height FU1 0.009%* 0.001 0.000
Height FU2 0.005* 0.001 0.000
Weight FU1 -0.627* 0.087 0.000
Weight Baseline | Weight FU2 -0.710%* 0.104 0.000
Weight AT -0.937* 0.120 0.000
Weight Baseline 0.627* 0.087 0.000
Weight FU1 Weight FU2 - 0.083 0.072 1.000
Weight AT -0.310* 0.092 0.006
Weight Baseline 0.710%* 0.104 0.000
Weight FU2 Weight FU1 0.083 0.072 1.000
Weight AT - 0.228* 0.081 0.034
Weight Baseline 0.937* 0.120 0.000
Weight AT Weight FU1 0.310%* 0.092 0.006
Weight FU2 0.228%* 0.081 0.034
BMI FUI -0.023 0.046 1.000
BMI Baseline BMI FU2 0.027 0.051 1.000
BMI AT 0.036 0.057 1.000
BMI Baseline 0.023 0.046 1.000
BMI FU1 BMI FU2 0.050 0.036 1.000
BMI AT 0.059 0.049 1.000
BMI Baseline - 0.027 0.051 1.000
BMI FU2 BMI FU1 -0.050 0.036 1.000
BMI AT 0.008 0.041 1.000
BMI Baseline - 0.036 0.057 1.000
BMI AT BMI FU1 -0.059 0.049 1.000
BMI FU2 - 0.008 0.041 1.000

[Foot Note: Measuring units — height — meter, weight — kilogram, BMI — kg/m”, a —

adjustment for multiple comparisons: Bonferroni, * - mean difference is significant at 0.05

level]
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Between Group Analysis: Statistical analysis of growth parameters between group A and
group B showed that there was no significant difference between groups for height, weight
and BMI It shows that changes observed in height, weight or BMI were similar in both
groups. (For height — Wilks” Lambda = 0.991, F (3, 226) = 0.672, p > 0.05 and n>= 0.009. For
weight — Wilks” Lambda = 0.987, F (3, 226) = 0.985, p > 0.05 and n° = 0.013. For BMI —
Wilks’ Lambda = 0.986, F (3, 226) = 1.048, p > 0.05 and > = 0.014) (Table 22, Graph 12,
Graph 13, Graph 14).

Graph 12: Change in Mean Height in Group A and Group B
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Graph 13: Change in Mean Weight in Group A and Group B

31

31

31

31

Change in Mean Weight

32 4000

32.2000—

32.0000—

B000—

E000—]

4000

Z2000—

Group
-~

—_—E

T
Basesline

Graph 14: Change in Mean BMI in Group A and Group B
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Table 22: Between Group Analysis of Effect on Height, Weight and BMI (n = 115 in each

group)
Multivariate Test: Wilks” Lambda
Parameter Group | Mean SD Hypothesis
Value F Error df | Sig.
df
Height A 1.383 | 0.075
Baseline B 1.390 | 0.078
A 1.396 | 0.076
Height FU1
B 1.403 | 0.078
0.991* | 0.672 3.000 226.000 | 0.570
A 1.399 | 0.075
Height FU2
B 1.407 | 0.079
A 1.406 | 0.076
Height AT
B 1.412 | 0.081
Weight A 31.261 | 8.580
Baseline B 31.517 | 7.503
A 31.922 | 8.763
Weight FU1
B 32.143 | 7.645 b
0.987° | 0.985 3.000 226.000 | 0.400
A 31.871 | 8.872
Weight FU2
B 32.226 | 7.768
A 32.037 | 8.901
Weight AT
B 32.454 | 7.873
BMI A 16.142 | 3.222
Baseline B 16.158 | 2.871
A 16.186 | 3.188
BMI FUI
B 16.181 | 2.862
0.986° | 1.048 3.000 226.000 | 0.372
A 16.078 | 3.251
BMI FU2
B 16.130 | 2.880
A 16.009 | 3.198
BMI AT
B 16.122 | 2.915
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[Foot Note: Measuring units — height — meter, weight — kilogram, BMI — kg/m”, a — Analysis
of Height*Group, b — Analysis of Weight*Group, ¢ — Analysis of BMI*Group]

Analysis of Effect on Physical Stamina (n = 115 in each group)

Analysis of physical stamina was done by sports teacher associated with school. The teacher
observed physical stamina of each subject during regular physical training activities and
assigned grades to each of them according to clinical global impression (CGI) scale at each
follow up.

Group A: In treatment group (A) 49 subjects were in grade (+3), 38 subjects were in grade
(+2), while 8 subjects were in grade (+1). At the end of study number of subjects in grade (+3)
increased to 63, 27 subjects were in grade (+2), while 8 subjects were in grade (+1). It
indicates that many subjects changed grade from good physical stamina to better physical
stamina. Similarly number of subjects in lowest grade of physical stamina (-3) reduced from 5
at baseline to 2 at the end of study.

Group B: In control group (B), 55 subjects were in grade (+3), 36 subjects were in grade (+2)
and 3 subjects were in grade (+1) at baseline. Similar number of subjects were observed in
these grades at the end of study i.e. 57 in grade (+3), 35 in grade (+2) and 3 in grade (+1).
Hence it can be seen that better effect was seen in physical stamina in treatment group (A) as
compared to control group (B). (Table 23)

Table 23: Effect on Physical Fitness

Physical Group A Group B
Fitness At AtFUl | AtFU2 | AT | AtBaseline | AtFUI | AtFU2 AT
Baseline

Grade(+ 3) 49 59 58 63 55 62 63 57
Grade (+2) 38 29 32 27 36 29 30 35
Grade (+1) 8 8 7 8 3 4 5 3
Grade 0 2 2 1 0 1 1 1 0
Grade( -1) 0 1 3 0 1 1 1 3
Grade( -2) 12 11 10 15 12 12 11 12
Grade( -3) 5 5 4 2 5 5 3 3
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Total 114 115 115 115 113 114 114 113

Analysis of Effect on Energy Level (n =115 in each group)

Similar to physical stamina, analysis of energy level was done by sports teacher at each follow
up on the basis of CGI scale.

Group A: In this parameter at baseline, total 54 subjects were in grade (+3), which increased
to 67 at the end of study. Number of subjects in grade (+2) decreased from 24 at baseline to 13
at the end of study indicating that many subjects migrated from lower to highest grade.
Number of subjects in grade (+1) increased from 11 at baseline to 18 to the end of the study.
Group B: In this treatment arm drastic increase in number of subjects was seen in grade (+3)
from baseline (50) to the end of study (72), similarly sharp decrease was seen in grade (+2),
from 32 at baseline to 13 at the end of study. It indicates that more number of subjects
migrated from (+2) to (+3) grade in group B as compared to group A. (Table 24).

Table 24: Effect on Energy Level

Energy Group A Group B
Level At AtFUl | AtFU2 | AT | AtBaseline | AtFU1 | At FU2 AT
Baseline

Grade(+ 3) 54 61 63 67 50 55 59 72
Grade (+2) 24 19 18 13 32 28 28 13
Grade (+1) 11 10 17 18 7 7 10 15
Grade 0 8 8 0 1 10 10 4 0
Grade( -1) 1 1 2 1 3 3 3 2
Grade( -2) 11 11 11 10 4 4 6 6
Grade( -3) 5 5 4 5 7 7 4 5
Total 114 115 115 115 113 114 114 113

Analysis of Effect on Attentiveness in Class (n = 115 in each group)

Attentiveness in class was observed by class teachers of each class and was reported according

to CGI scale at each follow up from baseline.
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Group A: In group A, number of subjects in highest grade (+3) increased from 46 at baseline
to 57 at the end of study. Number of subjects in grade (+2) and (+1) changed from 43 and 5 at
baseline to 36 and 7 at the end of study respectively.

Group B: In this group number of students in grade (+3) at baseline was 46 at baseline which
showed minimal increase (50 subjects) in grade (+3) at the end of study. Number of subjects
in grade (+2) were 45 at baseline which reduced to 40 at the end of study, while for grade (+1)
number of subjects increased from 1 at baseline to 7 at the end of study (Table 25).

Table 25: Effect on Attentiveness in Class

Attentiveness Group A Group B
in Class At AtFU1 | AtFU2 AT At AtFUl | AtFU2 | AT
Baseline Baseline

Grade(+ 3) 46 56 54 57 46 56 50 50
Grade (+2) 43 35 37 36 45 37 43 40
Grade (+1) 5 5 5 7 1 2 5 7
Grade 0 5 4 4 0 5 4 3 0
Grade( -1) 4 3 5 5 6 6 4 6
Grade( -2) 5 6 5 6 7 7 8 9
Grade( -3) 6 6 5 4 3 2 1 1
Total 114 115 115 115 113 114 114 113

Analysis of Effect on Social Behaviour (n = 115 in each group)

Effect on social behaviour of a subject was observed by class teacher of each class and was
reported according to CGI scale at each follow up.

Group A: In group A number of subjects in grade (+3) at baseline was 59 which increased to
69 at the end of study. Subjects in grade (+2) reduced from 32 at baseline to 23 at the end of
study, while the number increased for grade (+1) from 5 at baseline to 9 at the end of the
study.

Group B: At baseline number of subjects in grade (+3) was 59 at baseline, which increased to
67 at the last follow up. Number of subjects in grade (+2) decreased from 39 at baseline to 26
at the end of study, while subjects in grade (+1) increased from 5 at baseline to 10 at the end
of study (Table 26).
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Table 26: Effect on Social Behavior

Physical Group A Group B
Fitness At AtFUl | AtFU2 | AT At AtFU1 | AtFU2 AT
Baseline Baseline

Grade(+ 3) 59 73 70 69 59 76 63 67
Grade (+2) 32 20 25 23 39 21 35 26
Grade (+1) 5 4 5 9 5 6 5 10
Grade 0 5 5 2 1 1 2 2 0

Grade( -1) 4 5 9 4 2 1 1 2

Grade( -2) 6 5 3 6 5 6 7 6

Grade( -3) 3 3 1 3 2 2 1 2

Total 114 115 115 115 113 114 114 113

Comparison of percent of subjects increasing in grade (+3) after treatment shows that for
physical stamina there was increase of 11.80% subjects in group A, as compared to 1.77% in
group B, however subjects with increased in energy level was better in group B (19.47 %) as
compared to group A (10.89 %). Subjects showing improvement in attentiveness in class were
9.21 % in group A while for group B these were 3.45 %. Improvement of subjects in social
behaviour had a little difference for both the groups, i.e. 8.25 % for group A and 7.08 % in
group B (Table 27). Overall it was observed that there was very little change in number of
subjects having grades 0 or less from baseline to the end of study. The observation remains
factual for both the groups.

Table 27: Number of Students Shifting to Highest Grade (+ 3) after Treatment as Compared to

Baseline

Sr. | Parameter Group A Group B

No. Number of Percentage Number of | Percentage
Students Students

1 Physical Fitness 14 11.80 2 1.77

2 Energy Level 13 10.89 22 19.47

3 Attentiveness in Class 11 9.21 4 3.54

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On Health And
Cognitive Parameters In Healthy Volunteers — A School Based Study Page 99




Observations, Results and Discussion

4 Social Behavior 10 8.25 8 7.08

Analysis of Adverse Events

According to the ICH GCP guidelines adverse events are defined as — “Any untoward medical
occurrence in a patient or clinical investigation subject administered a pharmaceutical product
and which does not necessarily have a causal relationship with this treatment. An AE can
therefore be any unfavorable and unintended sign (including an abnormal laboratory finding),
symptom, or disease temporally associated with the use of a medicinal (investigational)
product, whether or not related to the medicinal (investigational) product'.”

According to this definition all the untoward or unintended observations seen in subjects were
recorded from baseline till last follow up. At baseline detailed history of past illnesses or any
illness from which the subject usually suffers was taken. Along with it, history of absenteeism
from school for any health conditions, number of episodes, intensity of illness and need to take
treatment for such illnesses was also recorded. Detail physical examination was conducted to
ensure that the subject was not suffering from any illness at the time of inclusion. At each
follow up, details of any heath related complaint that the subject suffered after last follow up
or abnormal observation found during clinical examination were recorded. Detailed
information of such events, such as, absenteeism from school for health related complaints,
number of episodes, intensity of illness and need to take treatment for such illnesses was also
recorded. Hence with an intention analyse effect of the treatment on immunity related

parameters, further analysis of the data was done.

Association of Adverse Events with Infection, Allergy and Immunity (n = 676)

Collected data about all adverse events was categorised according to its association of the
adverse event with infection, allergy and immunity. Total 676 adverse events were observed in
the study in both groups. Out of these, 430 (63.61 %) events were associated, while 246 (36.39

%) events were not associated with infection, allergy and immunity (Graph 15).

! E6(R2) Good Clinical Practice: Integrated Addendum to ICH E6(R1): Guidance for Industry, U.S. Department of
Health and Human Services, Food and Drug Administration, Center for Drug Evaluation and Research (CDER),
Center for Biologics Evaluation and Research (CBER), March 2018, page 3.111
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Graph 15: Association of Adverse Events with Infection, Allergy and Immunity (n= 676)
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In group A, total 201 (29.73 %) were associated while 119 (17.60 %) were not associated with

infection, allergy and immunity, while in group B the numbers were 229 (33.88 %) and 127

(18.79 %) respectively (Table 28).

Table 28: Association of Adverse Events with Infection, Allergy and Immunity (n = 676)

Sr. | Association Group A Group B Total

No. | with No. of | Percentage | No. of | Percentage | No. of Percentage
Immunity Events Events Events

1 Associated 201 29.73 229 33.88 430 63.61

2 Not 119 17.60 127 18.79 246 36.39
Associated
Total 320 47.34 356 52.66 676 100.00
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Number of Adverse Events According to System in Group A and Group B (n =430)

Adverse events associated with infection, allergy and immunity were further classified

according to system involved. It was observed that maximum (311, 72.33%) adverse events

were associated with respiratory system, out of which 147 (34.19 %) were seen in group A and

164 (38.14 %) were seen in group B. Fever related adverse events were 40 (9.30 %) out of

which 18 (4.19 %) were observed in group A, while, 22 (5.12 %) were observed in group B.

Adverse events related with digestive system were 53 (12.33 %). Among these, 29 (6.74 %)

were seen in group A and 24 (5.58 %) were seen in group B. Adverse events related with other

systems were very few (Table 29, Graph 16).

Table 29: Number of Adverse Events According to System in Group A and Group B (n = 430)

Sr. Group A Group B Total

No Events | Percentage | Events | Percentage | Events | Percentage

1. Respiratory System 147 34.19 164 38.14 311 72.33

2 Fever Related 18 4.19 22 512 40 9.30

3 Digestive System 29 6.74 24 558 53 12.33

4. ENT and Dental 5 1.16 1 0.23 6 1.40

5 Skin Related 2 0.47 16 372 18 4.19

6 Others 0 0.00 2 0.47 2 0.47
Total 201 46.74 229 53.26 430 100.00
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Graph 16: Number of Adverse Events Associated with Infection, Allergy and Immunity
According to System (n = 430)

164

160

140

120

W Respiratory System

100 M Fever Related

80 M Digestive System

W ENT and Dental
60

No. of Adverse Events

| Skin Related
40

M Others

20

Group A Group B

Analysis of Adverse Events Related to Infection, Allergy and Immunity According to
Visit (n = 430)

Further analysis revealed that specific adverse events associated with infection or allergies
were observed in varying frequencies at all visits in both groups. In relation with respiratory
system adverse events seen were — common cold, cough, rhinitis, upper respiratory tract
infection (URTI), pharyngitis. Adverse events associated with fever were dengue, fever with
chills, viral fever, while illnesses associated with digestive system were gastritis, jaundice,
vomiting due to infection and pain in abdomen. Adverse events associated with skin were
boils, urticaria, herpes zoster, tinea, skin rash and ring worm. Also, subjects were seen
suffering from otalgia, toothache due to dental caries, conjunctivitis and urinary tract infection
(UTT) (Table 30)

Increase in number of adverse events was seen in respiratory system in both groups — in group
A, 37 adverse events were noted at baseline that increased up to 50 during last month of study,
while for group B the incidences were 39 at baseline and 64 at the end of study. However, the
rate of increase in group A was 35.14 %, while it was 64.10 % in group B. Similar observation

can be highlighted for adverse events related to digestive system. At baseline number of
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adverse events associated with digestive system in group A was 8, while in group B it was 5.
During last month of study the number increased to 10 in group A and 9 in group B. The rate
of increase thus observed was 25 % in group A and 80 % in group B (Graph 17).

Graph 17: Increase in Percentage of Adverse Events as Compared to Baseline
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Observations associated with other systems are displayed in table 30.
Table 30: Analysis of Adverse Events Related to Infection, Allergy and Immunity in Group A
and Group B According to Visit (n =430)

System and At Baseline AtFU 1 AtFU 2 AT

Adverse Event | Group | Group | Group | Group | Group | Group | Group | Group

Term A B A B A B A B
Respiratory System

Common Cold 2 0 12 12 2 5 18 19

Cough 2 3 12 11 7 7 11 10

Rhinitis 11 12 2 1 3 5 3 11
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URTI 15 15 5 7 14 6 16 14

Pharyngitis 7 9 0 2 3 5 2 10

Sub Total 37 39 31 33 29 28 50 64

Fever Related

Dengue 1 3 0 0 0 0 0 0

Fever 1 2 6 9 4 2 3 5

Fever with Chills 0 0 1 0 0 0 0 0

Viral Fever 0 1 0 0 2 0 0 0

Sub Total 2 6 7 9 6 2 3 5
Digestive System

Gastritis 0 0 1 3 1 1 2 2

Vomiting (related 0 0 3 1 0 1 0 1

to infection)

Pain in Abdomen 8 5 5 1 1 2 8 6

Jaundice 0 0 0 1 0 0 0 0

Sub Total 8 5 9 6 2 4 10 9
ENT and Dental

Otalgia 2 1 1 0 0 0 0 0

Toothache due to 0 0 1 0 0 0 1 0

Dental Caries

Sub Total 2 1 2 0 0 0 1 0

Skin Related

Boil 0 1 1 0 0 0 0 2

Ring Worm 0 1 0 2 0 1 0 2

Urticaria 0 1 0 0 0 0 0 0

Herpes Zoster 0 0 0 0 0 0 1 0
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Skin Rashes 0 0 0 1 0 2 0 1
Tinea 0 0 0 0 0 0 0 2
Sub Total 0 3 1 3 0 3 1 7
Others
Conjunctivitis 0 0 0 1 0 0 0 0
UTI 0 0 0 0 0 0 0 1
Sub Total 0 0 0 1 0 0 0 1
Grand Total 49 54 50 52 37 37 65 86
Absenteeism in School Due to Adverse Events Associated with Infection, Allergy and
Immunity (n = 602)
Detailed record of absenteeism in school of each subject was procured from respective class
teacher and same was confirmed with parents of the subject. It was observed in the study that
out of total absent days (602) during study period, subjects in group A were absent for 267
days (44.35 %) while subjects in group B were absent for 335 days (55.65 %). The difference
thus observed was statistically significant (p < 0.05). Thus it can be said that absenteeism in
school due to illness was significantly less in group A as compared to group B (Table 31,
Table 32, Graph 18).
Table 31: Absenteeism in School Due to Adverse Events Associated with Infection, Allergy
and Immunity (n = 602)
Sr. | Time Line Group A Group B Total
No. Frequency | Percentage | Frequency | Percentage | Frequency | Percentage
1 Baseline to 89 47.59 98 5241 187 100.00
FU1
2 FUI to FU2 87 41.63 122 58.37 209 100.00
3 FU2 to AT 91 44.17 115 55.83 206 100.00
Total 267 44.35 335 55.65 602 100.00
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Table 32: Between Group Analysis of Absenteeism in School Due to Adverse Events

Associated with Infection, Allergy and Immunity

Parameter Group A Group B t Sig (2-tailed)
Mean SD Mean SD
Absenteeism 89.000 1.633 111.667 |10.077 | -3.140 0.035

Graph 18: Absenteeism in School Due to Adverse Events Associated with Infection, Allergy
and Immunity (n = 602)
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Total Duration of Adverse Events Associated with Infection, Allergy and Immunity (n =
1258)

Parents of subjects who suffered from illness associated with infection, allergy and immunity
were enquired to capture data about total duration of illness. It was observed that out of 1258
days of total illness associated with infection, allergy and immunity, subjects in group A were
ill for 525 (41.73 %) days, while subjects in group B were ill for 733 (58.27 %) days. However
the difference in means failed to achieve statistical significance (p > 0.05). But it is worth to
note that duration of illness was less by 16.54 % in group A as compared to group B (Table
33, Table 34, Graph 19).
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Table 33: Total Duration of Adverse Events Associated with Infection, Allergy and Immunity
in Days (n = 1258)

Sr. | Time Line Group A Group B Total

No. Frequency | Percentage | Frequency | Percentage | Frequency | Percentage

1 Baseline to 141 41.47 199 58.53 340 100.00
FU1

2 FU1 to FU2 118 48.16 127 51.84 245 100.00

3 FU2 to AT 266 39.52 407 60.48 673 100.00
Total 525 41.73 733 58.27 1258 100.00

Table 34: Between Group Analysis of Duration of Adverse Events Associated with Infection,

Allergy and Immunity

Parameter Group A Group B T Sig (2-tailed)
Mean SD Mean SD

Duration of Illness 175.000 65.028 | 244.333 | 118.719 | -0.724 0.509

Graph 19: Total Duration of Adverse Events Associated with Infection, Allergy and Immunity
in Days (n = 1258)
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Episodes of Adverse Events Associated with Infection, Allergy and Immunity (n = 327)

Total number of episodes of adverse events associated with infection, allergy and immunity

were 327 in both groups. In group A, total episodes were 152 (46.48 %), while in group B they

were 175 (53.52). Statistical analysis showed that the difference is insignificant (p > 0.05)
(Table 35, Table 36, Graph 20)

Table 35: Number of Episodes of Adverse Events Associated with Infection, Allergy and

Immunity (n = 327)

Sr. | Time Line Group A Group B Total

No. Frequency | Percentage | Frequency | Percentage | Frequency | Percentage

1 Baseline to 50 49.02 52 50.98 102 100.00
FU1

2 FUI to FU2 37 50.00 37 50.00 74 100.00

3 FU2 to AT 65 43.05 86 56.95 151 100.00
Total 152 46.48 175 53.52 327 100.00

Table 36: Between Group Analysis of Number of Episodes of Adverse Events Associated with

Infection, Allergy and Immunity

Parameter Group A Group B t Sig (2-tailed)
Mean SD Mean SD
Number of Episodes 50.667 11.441 | 58.333 20.499 -0.462 0.668
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Graph 20: Total Episodes of Adverse Events Associated with Infection, Allergy and Immunity
(n=327)
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Number of Subjects Suffering from Adverse Events in Mild and Moderate Intensity

The total number of subject suffering from adverse events in mild intensity were 278, out of

which 139 (50.00 %) were from group A and 139 (50.00 %) were from group B. The total

number of subject suffering from adverse event with moderate intensity were 39, out of these

13 (26.53 %) were belonging to group A and 36 (73.47 %) belonged to group B. The mean

difference for mild intensity was insignificant (p > 0.05), but for moderate intensity it was

significant (p < 0.05). Hence, it can be claimed that subjects in group A suffered from illnesses

with lesser severity. No subject suffered from any adverse event with severe intensity (Table

37, Table 38, Table 39, Graph 21)

Table 37: Number of Subjects Suffering from Adverse Events in Mild Intensity (n = 278)

Sr. | Time Line Group A Group B Total

No. Frequency | Percentage | Frequency | Percentage | Frequency | Percentage

1 Baseline to 47 52.22 43 47.78 90 100.00
FU1

2 FU1 to FU2 33 55.00 27 45.00 60 100.00

3 FU2 to AT 59 46.09 69 53.91 128 100.00
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Total

139

50.00

139

50.00

278

100.00

Table 38: Number of Subjects Suffering from Adverse Events in Moderate Intensity (n = 49)

Sr. | Time Line Group A Group B Total

No. Frequency | Percentage | Frequency | Percentage | Frequency | Percentage

1 Baseline to 3 25.00 9 75.00 12 100.00
FU1

2 FUI to FU2 4 28.57 10 71.43 14 100.00

3 FU2 to AT 6 26.09 17 73.91 23 100.00
Total 13 26.53 36 73.47 49 100.00

Table 39: Between Group Analysis of Intensity of Adverse Events

Parameter Group A Group B t Sig (2-tailed)
Mean SD Mean SD

Episodes with Mild | 46.333 10.625 | 46.333 | 17.308 | 0.000 1.000

Intensity

Episodes with |  4.333 1.247 | 12.000 | 3.559 | -2.875 0.045

Moderate Intensity
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Graph 21: Number of Students Suffering from Adverse Events in Mild and Moderate

Intensity
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Number of Adverse Events Requiring and Not Requiring Treatment

The total number of adverse events requiring treatment was 189. Group wise division of the

number shows that in group A 89 (47.09 %) adverse events required some treatment, while

100 (52.91 %) adverse events required treatment. Number of adverse events that did not

require any treatment for remission were 138, out of which 63 (45.65 %) belonged to group A,

while remaining (75, 54.35 %) belonged to group B. Statistical analysis showed that mean

difference between groups was insignificant (p > 0.05) (Table 40, Table 41, Table 42, Graph

22)

Table 40: Number of Adverse Events Requiring Treatment (n = 189)

Sr. | Time Line Group A Group B Total

No. Frequency | Percentage | Frequency | Percentage | Frequency | Percentage

1 Baseline to 26 42.62 35 57.38 61 100.00
FU1

2 FU1 to FU2 25 59.52 17 40.48 42 100.00

3 FU2 to AT 38 44.19 48 55.81 86 100.00
Total 89 47.09 100 52.91 189 100.00
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Table 41: Number of Adverse Events Not Requiring Treatment (n = 138)

Sr. | Time Line Group A Group B Total

No. Frequency | Percentage | Frequency | Percentage | Frequency | Percentage

1 Baseline to 24 58.54 17 41.46 41 100.00
FU1

2 FU1 to FU2 12 37.50 20 62.50 32 100.00

3 FU2 to AT 27 41.54 38 58.46 65 100.00
Total 63 45.65 75 54.35 138 100.00

Table 42: Between Group Analysis about Requirement of Treatment

Parameter Group A Group B t Sig (2-tailed)
Mean SD Mean SD

Treatment Taken 29.667 5.907 33.333 12.710 -0.370 | 0.730

Treatment Not Taken 21.000 6.481 25.000 9.274 -0.500 | 0.643

Graph 22: Number of Adverse Events Requiring and Not Requiring Treatment

200

180

160

140

120

100
80

60
40
20

0
Group A

Group B

Total

B Treatment Taken

B Treatment not taken

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On Health And
Cognitive Parameters In Healthy Volunteers — A School Based Study

Page 113




Observations, Results and Discussion

Adverse Events Not Related with Infection, Allergy and Immunity (n = 246)

Adverse events which were not associated with infection, allergy and immunity were also
captured. As these were associated with factors other than immunity further analysis to
highlight the efficacy of treatment was not done. The details of it are outlined in table 43.
Table 43: Details of Adverse Events Not Related to Infection, Allergy and Immunity (n = 246)

Adverse Event Baseline AtFU1 At FU 2 AT
Term Group | Group | Group | Group | Group | Group | Group | Group
A B A B A B A B
Acidity 0 1 1 0 0 0 0 1
Backache 0 0 0 0 0 0 0 1
Body ache 1 0 0 2 0 0 0 0
Burn Injury 0 0 1 1 0 0 0 0
Chalasion 0 0 0 0 0 0 1 0
Chest Pain 0 0 0 0 0 0 1 1
CLW 2 2 2 2 0 2 2 1
Costochondritis 1 0 0 0 0 0 1 0
Dental Caries 5 7 5 3 5 4 5 1
Dental Tartar 1 0 1 0 1 0 1 0
Diminished 3 5 0 1 1 1 0 0
Vision
Excessive 1 0 1 0 0 0 0 0
Sweating
Eye Pain 3 5 1 4 0 0 4 1
Fracture of left|0 0 0 0 0 1 0 0
radius
Graying of Hair 1 0 1 0 1 0 1 0
Headache 3 3 2 0 2 7 3 5
Insect Bite 0 0 1 0 0 0 0 0
Leg Pain 3 0 1 1 1 1 2 1
Mouth Ulcer 0 0 0 0 0 0 0 1
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Pallor 1 4 4 3 0 0 0 0
Spider Bite 0 0 0 0 0 0 1 0
Sprain 0 0 0 0 0 0 1 0
Stammering 1 0 1 0 1 0 1 0
Tonsillar 10 11 7 14 12 15 2 6
Hypertrophy

Vertigo 0 0 0 1 0 1 0 2
Vomiting (Related | 0 1 2 1 0 1 1 0
to Faulty Diet)

White Patches on | 1 0 0 0 0 0 0 1
Skin

Total 37 39 31 33 24 33 27 22

Safety of Treatment in Group A and Group B

No serious adverse events or adverse drug reactions were noted in either group throughout the
study period. Only one subject from group A complained of vomiting after consumption of
Yashtimadhu powder with milk. Further enquiry revealed that vomiting was observed
immediately after taking medicine on first day only. No further episodes of vomiting were
observed on subsequent days and the subject completed study. Hence it can be concluded that
though the episode of vomiting was observed after consumption of study medicine it is not
associated with it. Hence it can be claimed from the data in this study that consumption of

Yashtimadhu (Glycerriza glabra Linn.) powder with milk is safe.
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DISCUSSION

Excellence and intelligence in medical sciences that continues to exist in India is Ayurveda. It
has a glorious tradition of over thousands of years, just enough to prove its efficacy in serving
mankind for effective treatment of many health ailments. Apart from treatment of different
diseases, various treatments are explained for imperative aspect of health sciences which is
prevention of diseases. Rasayana is a pivotal branch of Ashtanga Ayurveda that mainly helps
in improving the status of Dhatu and helps in keeping the body healthy. Optimum status of
Dhatu prevents pathology of disease from being completed though there is vitiation of Dosha
due to seasonal variation, diet, occupation etc. Hence, Rasayana play important role in
maintaining health. Along with optimum status of Dhatu a person always longs for excellent
memory, intelligence, grasping power and alertness of mind and sense organs. According to
oriental philosophy these functions are dependent on Indriya, Mana, Buddhi and also, Vayu
that plays important role in Dnyana Grahana. As status of Indriya, Mana and Buddhi are
indirectly dependent upon status of Dhatu, optimum status of Dhatu doesn’t always ensure
high intelligence. Hence a different class of Rasayana called as Medhya Rasayana is explained
by ancient researchers that are specifically advocated for direct beneficial effect on functions
of Indriya, Mana and Buddhi. Four Medhya Rasayana are explained, namely — fresh juice of
Mandukaparni, paste of Shankhapushpi, juice of roots and leaves of Guduchi and Choorna of
Yashtimadhu with milk. Out of these the first three Rasayana medicines are always needed
fresh, while powder of Yashtimadhu can be stored due to longer shelf life. This makes the

combination of Yashtimadhu Choorna more practical option as Medhya Rasayana.

In today’s era of fast moving world, change in diet and working culture, industrialisation,
excess use of chemical and synthetic based medicines/ food items, different addictions and
stress, life of a human has become more miserable and full of health ailments than ever. With
constant advancement in all sectors, newer and newer diseases are also emerging. Hence
necessity of Rasayana is more than any other time period of history of human race.
Advancement in science and technology has also brought about unfinished race in all classes.
Students taking education are under constant stress to score more and more marks in

examinations. As to the race becomes more and more stiff, demand of some remedy that can
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improve functions of Buddhi — Dhee, Dhruti and Smruti is increasing. Hence an offering that
is quoted as a Medhya Rasayana in classical Ayurvedic texts, easy to administer, cost effective
is need of the day. Though Shankhapushpi is considered to have better Medhya effect, due to
obvious difficulty in getting it fresh daily, combination Yashtimadhu powder and milk was
considered. Many experimental studies and some human studies are already done on this
topic, but major drawbacks of the studies are samples from specific gender, change of form of
Yashtimadhu from powder to Ghanavati, variation in duration of study, use of less specific
assessment parameters. Also, Medhya effect can be best assessed in school going children.
Hence the proposed study entitled - An Open Labeled, Randomized, Two Arm Study Of
Effect Of Yashtimadhu Choorna With Milk On Health And Cognitive Parameters In Healthy
Volunteers — A School Based Study is undertaken.

Review of literature reveals that oriental sciences recognise intelligence as ‘Buddhi’ that
literally means power of forming and retaining conceptions and general notions'. Though
Buddhi is considered as a single entity, its different aspects have been recognised by different
names in oriental sciences. ‘Dhi’ is ability of a person to perceive or understand”. ‘Dhruti’ is
firmness about a thing that is understood™. “Medha’ is wisdom or prudenceiv. ‘Pradnya’ is to
understanding of modus operandi of anything". ‘Prama’ is ability to measure or estimate",
while, ‘Smruti’ is ability to remember*". Each of these words, which are many a time used as
synonyms, actually depicts different facets of Buddhi. Modern sciences explain all these
different aspects in one word — intelligence. This difference found in both philosophies about
the description of same entity highlight how meticulous the ancient Acharya were in detailing

different aspects of Buddhi.

In ancient times, different types of examinations or parameters might have been used for
assessment of various aspects of Buddhi. Shalaka Pariksha, Sambhasha are some of the
examples of such possible assessment scales. However, intelligence itself is not assessed as a
separate entity, but it can be measured with reference of some activity. Hence, scales or
examinations or task based assessments which were used for assessment in different streams
of knowledge might also have been used for assessment of ‘Buddhi’. In modern times a lot of

different scales are developed used to understand intelligence, decision making, memory,
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psychology etc. Many complex, gadget based test are now available. Digit letter substitution
test (DLST) and Six Letter Cancellation Test (SLCT) are scales which are subset of Wechsler
scale and can be effectively used in school going children. The literature search shows that
both the tests have been used previously in clinical interventional studies in adults as well as
school going children. Pradhan B (2013) has reported use of DLST and SLCT in assessing
effect of Kapalbhati in adults"™. Elst W V D et al (2006) have assessed results of DLST in
1,858 adults between 24 and 81 years adults™. Pradhan B and Nagendra H R (2009) have
reported results of DLST in 843 school going children between 8 to 16 years of age, which the
authors claim as Indian normative data®. Similarly various scholars around the world have
tested and validated SLCT. Pradhan B and Nagndra H R (2008) have reported normative data
of SLCT for Indian school going children™. Some of the researchers have also used DLST and
SLCT to assess cognition in different psychological or neurological conditions. Sala S D
(1992) have reported results about reliability of cancellation test in assessing attention deficits

in Alzeimer’s disease™".

DLST and SLCT are both used as a screening tool in many studies conducted for brain
dysfunction as well as cognition. Though these are considered as nonspecific tests for
diagnosis of brain dysfunction, they are better suited for assessment of cognition. A response
received in either of the tests is an outcome of complex neuro-psychological process that
includes visual scanning, mental flexibility, sustained attention, psycho-motor speed and speed
of processing an information™". If the same complex neuro-psychological process is perceived
from Ayurveda’s point of view, it reflects process of Dnyana Grahana. Visual scanning is
perception of information (Indriya Vishaya) by Dnyanedriya through its Adhishthana.
Sustained attention is defined as ability to focus on an activity or stimulus over a long period
of time, which in other words called as ‘Concentration’™", Tt reflects the function of Manas
that connects the perceived information with Buddhi. Mental flexibility is ability to shift
course of thought or action according to the changing demands of situation™. Mental
flexibility along with speed of processing information can be very well understood as
functions Manas, Buddhi that processes the information received and takes rational decision
under given circumstances. Psycho-motor speed is the time required for motor effects of the

mental activity, which according to Ayurveda is governed by Buddhi through Manas,
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Karmendriya and Karmendriya Adhishthana. Hence, the responses received for DLST and
SLCT indicate involvement of all components of Medha, Dhruti, Smruti and Dhee, hence can
be used as assessment tools to quantify Medhya effect (improvement in cognition) of a

treatment or therapy. (Figure 1)

Visual Scanning |:> Perception of Indriya Vishaya by Dnyanendriya
L \ through Adhishthana
Sustained |:> Sustained perception of Indriya Vishaya by Manas
. A“‘_’llflﬂll ~ L by its Karma — Swanigraha
Speed of
Pmcess;ng |:> Continuous Chintana of multiple bytes of
Info tion information that is perceived
Mental Flexibility |:> Analysis of possible options by Manas by its
\ \ Kamma — Uha and Buddhi

Psycho—motor |:> Execution of decision taken by Buddhi through Manas
Speed

and Karmendriya through Adhishthana

L ®

Figure 1: Comparison of DLST and SLCT with Ayurvediya Dnyanagrahana Process

Children have short attention period ranging from 4 to 6 minutes at the age of 2 years up to 28
to 42 minutes at the age of 14 years’“’i. Hence, in studies that involve children in broad age
range it is difficult to implement lengthier assessment scales and get real estimate of their
cognition. In such studies, DLST and SLCT are simple tests which are completed in lesser
time. Hence probability of getting true results increases. Due to these reasons, DLST and

SLCT were chosen for assessment of treatment.
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The current study was planned as per AYUSH GCP guidelineXV“. The study was started after
getting approval from ethics committee of the study centre and after registering the trial in
clinical trials registry of India (CTRI). All subjects and their parents underwent informed
consent process before enrolment. After procuring consent from parents and oral or written
ascent from children, they were enrolled in the study. To avoid bias, group allocation of the
participants was done according to computerised block randomisation method, with each
block containing six participants and as per chronological order of baseline visit after

informed consent process.

Analysis of demographic data of 239 subjects showed that baseline data of both groups when
compared for age, gender, DLST and SLCT was insignificantly different, indicating that the
samples were homogenous and comparable. As far as class of students is concerned maximum
students belonged to seventh standard (44.84%), followed by sixth standard (33.05%). Though
students from all standards that could be included as per inclusion criteria were invited for
participation, maximum response was received from parents and students of sixth and seventh
standard. Maximum (73.67%) subjects belonged to middle income class. It indicates the

stratum of students attending the school.

Maximum (64.02%) subjects were following vegetarian diet practice. Though it is generally
believed that plant based or vegetarian diet is associated with better cognitive functions, a
review of 205 articles (Medawar E et al, 2019) failed to establish relationship between
vegetarian diet and cognitionxvm. Agrawal U et al (2015) have concluded that vegetarian diet is
associated with improvement in depression, anxiety and productivity™™. Similar results are
reported by Breezhold B et al (2015) as well™. However, in view of reports depicting exact
opposite results (Hibbeln JR, et al, 2018)XXi more studies are needed to reach any conclusive

results.

Assessment of Prakruti showed that maximum subjects belonged to Kapha Vata (39.33%) and
Vata Pitta (38.08%) Prakruti. Nyahalse V B et al (2019) have reported association of Prakruti
and intelligence quotient (IQ) that higher 1Q is associated with Pitta Vata followed by Pitta

Kapha Prakruti™'. The researchers claim properties of Pitta as the basis of better IQ.
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Nandvadekar V et al (2016) have reported that better 1Q is associated with Kapha Prakruti™,
However, due to small sample size, single centric study and different scales used in
assessment of Prakruti and IQ, results of these studies need to be confirmed by larger studies.
In present study due to variation in number of subjects of different Prakruti assessment of
effect of study medicine as per Prakruti was inconclusive. Assessment of Agni showed that
maximum subjects had Teekshna (35.15%) and Vishama (33.89%) Agni, while analysis of
Koshtha showed maximum subjects (51.88%) had Madhyam Koshtha. However, any

correlation between cognition and Agni or Koshtha has not yet been reported.

The subjects were divided in two groups. Group A received Yashtimadhu (Glycerrhiza glabra
Linn) Churna with milk twice daily for 90 days, while group B received only milk twice daily
for 90 days. Primary efficacy variables DLST and SLCT were conducted before and at the end
of study. Before conducting the tests instructions were given to subjects as per standard
operating procedure and were conducted separately for all subjects. Assessment of DLST in
group A revealed that mean score of total substitutions increased by 32.04% while in group B
it was 16.43%. Though the mean differences in both groups were statistically significant when
compared with baseline, it is clear that improvement in group A is twice as compared to group
B. It is also evident in inter group analysis. In group A, 105 subjects showed improved score
in total substitutions, nine subjects showed decreased score, while it remained same in one
subject. In group B, 98 subjects showed improved score in total substitutions, 16 subjects
scored less while one subject performed same number of substitutions as baseline. In both
groups, mean scores of wrong substitutions declined as compared to baseline. However,
decrease in wrong substitutions was not significant within group or between groups. The net
score of substitutions increased by 35.20%, while in group B it increased by 17.32%. Though
net substitutions increased significantly in both groups when compared with baseline, it can be
appreciated that increase in net score was double in group A as compared to group B. In group
A, 106 subjects showed improved score in total substitutions, seven subjects showed
decreased score, while it remained same in two subjects. In group B, 98 subjects showed
improved score in net substitutions, 12 subjects scored less while five subjects performed

same number of substitutions as baseline.
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Assessment of cancellation test showed that, in group A, mean of total cancellations improved
by 25.47%, while in group B it improved by 19.93%. In 93 subjects in group A, total
cancellation score improved, in three subjects it remained same while in 20 subjects it
decreased than baseline. In group B, 83 subjects showed improvement in total cancellation
score, seven subjects scored same, while 25 subjects scored less as compared to baseline
score. It is also evident that in group A there is significant decline in total cancellation score
than group B. Similar trend was seen in net cancellation score. In group A, mean of net
cancellation score improved by 27.09%, while in group B it improved by 21.75%. In group A,
91 subjects showed improvement in net cancellation score, in three subjects it remained same
while in 21 subjects it decreased. In group B, 85 subjects showed improvement in net
cancellation score; eight subjects scored same while 22 subjects scored less than baseline.

Group A showed significant improvement than group B in score of net cancellations.

Both the scales have been used as assessment parameters in many studies evaluating effects of
Yoga. Improvement in SLCT is also reported by researchers following yoga based relaxation
techniques (Sarang SP and Telles S, 2007)™". Similarly improvement in DLST is also
reported in cognitive function after following Chandra Anga Pranayam (Shanthanam Kumar
SS et al, 2020)™". Gulati K et al (2019) have reported improved DLST and SLCT scores in

XXVi

school going children after intervention of different Yoga procedures for 4.5 months™". Yogic
breathing such as Bramari Pranayama has shown beneficial effects in Braille version of SLCT
in visually impaired subjects as well (Pradhan B et al, 2018)*""". Though, evaluation of Yoga
techniques by teenagers on performance of DLST and SLCT have shown improved DLST
scores, contrary results are seen in SLCT in same samples (Pradhan B and Nagendra HB,
2009) ™" Similar results are seen in another study evaluating effect of Kapalbhati on
performance of DLST and SLCT (Pradhan B, 2013)™™. In current study, though significant

improvement was observed in DLST as well as SLCT, the quantum of improvement in DLST

was much more than SLCT.

Diet and exercises have also been evaluated on the basis of results obtained in DLST and
SLCT. Natu V. M. and Agarwal A. K. (1997) have reported significant increase in scores of
DLST and SLCT after administering hot coffee as compared with placebo™*. The report
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suggests that stimulant effect of caffeine as the reason for improved psychomotor
performance. It is further claimed by Araujo LF et al (2016) that higher coffee consumption
was associated with better performance in DLST, better executive function and lower
incidences of lacunar infarcts™". Other factors showing positive effect on cognition are also
identified. Structured and unstructured physical exercises have shown beneficial effects on
cognitive functions in school going children (Subramanian S. K. et al, 2015)™*". It has also
been demonstrated that healthy diet at midlife preserves global cognitive function, especially

XXXiii

verbal memory (Kesse-Guyot E et al, 2012)™"". Protective role of antioxidants has also been
claimed against age related decline in cognition in a systematic review (Rafnsson S. B. et al,
2013)™ In Ayurveda, diet has been called as ‘Maha Bhaishajya’ — the supreme medicine, as
healthy diet is responsible for keeping of Dhatu and Indriya at optimum state. Healthy diet
avoids collection of Dosha and helps to keep the body free from diseases. If Dhatu Bala is
optimum all the Gati of Vata are Anuloma. Vayu is responsible for perception of senses and
controls Indriya and their Adhishthana. Hence role of healthy diet pattern is justifiable from

Ayurveda’s point of view as well.

Role of some antidepressant medicines, namely, sertraline and desvenlafaxine has also been
established in improvement, while fluoxetine has been linked with decline of psychomotor
function (Mendhe P. P. et al, 2017)™*". But in another study by Jaykaran et al (2009)

XXXVI

fluoxetine has also shown improved cognitive functions™ . However, their action according
to Ayurveda cannot be explained, but it can be appreciated that medicines can show

improvement in higher brain functions.

In definition of a Swastha, healthy state of Atma, Indriya and Manas has been given a special
emphasis™". In Ayurveda a lot of medicines are explained for treatment of diseases and also
for maintenance of health. Treatments which predominantly take care in maintenance of health
are called as Rasayana. Medhya Rasayana is a separate class of Rasayana that has positive
effects in maintaining functions of Manas, Buddhi and their functions. Yashtimadhu is Sheeta,
Guru, Snigdha, Madhura, Chakshushya, increases Bala, Varna and Shukra®™, Due to its
Snigdha, Madhura and Guru property it is capable of imparting nutrition to all Dhatu from

Rasa to Shukra. It is well known that Vata which is responsible for optimum functioning of
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Indriya remains Anuloma if Dhatu are Snigdha. Chakshushya (beneficial to eyes) effect shows
that Yashtimadhu has capacity to reach Indriya and their Adhishthana, which is not possible
by many other medicines. It highlights possible positive effect on functioning of Indriya which
is important factor of Medhya activity (Figure 2). However, due to lack of clear cut

explanation Acharyas have preferred to explain the effect as ‘Prabhava’.

Beneficial for Eyes Imparts Snehana to Dhatus HRRALS A
Capable to reach Keeps Vata in Anuloma State {0 all Dhatus from
Indriya Rasa to
Adhishihana Shukra.and
Helps in indriya
o — Adhishthana
proper function of Replenishes wear
Dnyanendriya, and tear of Dhatu
Karmendriya and Avgis Dhinta
Manas Kashays
Maintains Bala,
Oja
Avoids Vata
Helpful in improving fonction of Prakopa
Rakia which is important for Avoids Altered
Tanction of Indriya and Vata Gati of Vayu

Figure 2: Possible explanation of Medhya Karma by Yashtimadhu and Ksheera on the basis of

their Guna and Karma

The classical method explained as Medhya Rasayana has also been evaluated by Mahadevan
B et al (2016). In this experimental study it was seen that Yashtimadhu with cow’s milk or
milk powder show remarkable effect on the learning and memory capacity in Wistar Albino
Rats in two pharmacological models, namely, elevated plus maze test and passive avoidance
paradigm. Hence, as propounded by Acharya Charaka, Yashtimadhu can be used as a memory
promoting drug™™. Kolhe et al (2013) have reported beneficial effect of Yashtimadhu
Ghanavati and Tagara Ghanavati with psychotherapy in management of mental adjustment

disorder in young adults™.
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The current study the study medicine, Yashtimadhu (Glycerrhiza glabra) has been extensively
evaluated for its nootropic effects. Yashtimadhu contains glycyrrhizine, glicophenone,
glicoisoflavanone™", glycyrrhetenic acid*™ and six phenolic compounds™™. Yashtimadhu is
known to possess anxiolytic and antidepressant activity in animal models. Ravichandran V et
al (2007) have demonstrated significant improvement in spatial learning, retention memory

xliv

and reversal of amnesia caused by scopolamine induction in rats™ . Yashtimadhu extracts
have free radical scavenging activity, inhibitory effect against lipid peroxidation and
deoxyribose, thus proving its antioxidant effect™. Researchers claim that the improvement in
psychomotor function after administration of Yashtimadhu can be attributed to its antioxidant
effect. Murlidharan P et al (2009) have evaluated cerebro-protective effect aqueous extract of

xlvi

Yashtimadhu in hypoxic rats ™ . They have reported restoration of reduced levels of
antioxidant enzymes, namely, superoxide dismutase, glutathione peroxidase, glutathione
reductase and catalase, to normal levels after administration of Yashtimadhu. In an interesting
experimental study Zhan C and Yang J (2006) have evaluated protective effects of
isoliquiritigenin, a flavonoid from root of Yashtimadhu, against focal cerebral ischemia in
rats™"!. They have reported significant reduction in volume of cerebral infarct and oedema and
neurological deficit after administration of isoliquiritigenin. Further evaluation showed that
isoliquiritigenin increased brain ATP content, energy charge and total adenine nucleotides. It
inhibited increase of brain malondialdehyde content and prevented the activities of brain
superoxide dismutase, catalase and glutathione peroxidise. It brings forward
pharmacodynamics of Yashtimadhu by protecting brain against ischemic assaults. It is very
well known that different cognitive skills depend on status of nerve cells. Decrease in living
nerve cells due to aging or any other pathological condition such as cerebro-vascular accident
leads to reduced cognitive skills. Keeping the brain healthy through nutrition and physical
activity is necessary to protect from cognitive decline due to cerebro-vascular accidents™"",
Rathee P et al (2008) have claimed increased blood circulation in central nervous system and
balancing of sugar levels in blood*™. Dhingra D et al (2004) have claimed beneficial effect on
learning and memory in mice'. This effect might be seen due to facilitation of cholinergic-

transmission. All these studies highlight major role of Yashtimadhu in maintaining and

improving functions of brain and may throw light on its possible Medhya effect.
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Ksheera (milk) is considered as one of the most suitable food supplement from paediatric to
geriatric age. It is a general belief that milk is one of the best tonics and everyone; especially
children are provided with milk in many homes. Different products that make tastier and can
add nutritive value are also available in market. In different programs initiated to promote
nutrition in children, pregnant women, elderly or in specific diseases milk is always added in
diet plan. Ayurveda also advocates use of Ksheera in healthy individuals and also in
management of different diseases. Combinations of different medicines with milk are
extensively explained in Ayurveda as Ksheera Paka and are extensively used by Ayurvedic
practitioners. Combination of Yashtimadhu with Ksheera is one such combination advocated
as Medhya Rasayana. Properties of different milk are explained in classical treatises, but
cow’s milk is considered as the best. However, in current scenario, cow’s milk as well as
buffalo’s milk is used for daily needs. In current study, subjects were advised to take milk that
was available at home. Ksheera is Madhura, Snigdha, Dhatu Vardhana and Oja Vardhana,
Vata Pitta Hara, Guru and Sheeta". Acharya Sushruta has explained Khseera as essence of all
drugs which don’t contain any waste part". Hence beneficial effect of milk in improving
Medha can be justified by its Dhatu Vivardhana, Oja Vivardhana, Bruhana and Snigdha
properties.

Milk is primary source of nutrition for infant mammals before they are able to digest other
types of food. In almost all ethnicities it continues to remain important source of nutrition. It
contains — water, fats, fatty acids, proteins, carbohydrates and calcium in varying proportions.
However, effect of regular intake of milk on cognitive functions is still debatable. Chrichton et
al (2012) have reported relation between intake of dairy food and cognition through a Maine-
Syracuse Longitudinal Studyliii. The authors have claimed that frequent dairy food intake was
associated with better cognitive performance. On the contrary, a cohort study of sample size
13751 concluded that regular intake of milk is associated with cognitive decline over a period
of 20 years (Petruski-Ivleva N et al 2017)™™. Scholars have suspected role of lactose which is
present in milk as causative factor for the cognitive decline. In view of the conflicting results

outcome of meta-analysis which can be considered as a reliable source reach to a conclusion.
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Lee et al (2018)1V have concluded that results of meta-analysis are inconclusive. It underlines

the need for further study in this regards.

Analysis of height, weight and BMI showed significant improvement in both groups as
compared with baseline. However, between group analysis showed insignificant difference. It
suggests that Yashtimadhu did not make significant difference as far as physical growth is
concerned. However, no data is available in this regards to compare results of present study.
Analysis of physical stamina was done on the basis of standard scale. The within group
analysis revealed that physical stamina increased significantly in group A, while group B did
not show significant improvement. Between group analysis showed insignificant increase. In
group A, 14 subjects were added in highest grade, while in group B showed only two subjects
shifted to highest grade at the end of study as compared with baseline. Similar observations
were seen in energy level. At the end of study, in group A, number of subjects in highest grade
increased by 13, while in group B it increased by 22 as compared to baseline. Height, weight,
BMI, physical stamina and energy level are physical parameters. As, Yashtimadhu and milk,

both have nutritive potential, increasing trend was seen in these parameters in both groups.

Attentiveness in class was observed by class teachers of each class and was reported according
to CGI scale at each follow up from baseline. It is expected that attentiveness is directly
related with increase in cognition. But, in present study insignificant improvement between
groups was observed about attentiveness. Similar observation was seen about social
behaviour. Both the parameters were dependant on data received from class teachers. In a
government aided public school, number of students per class is more. Teachers are needed to
perform a lot of other duties apart from teaching. Hence, possibility of manual errors could not
be ruled out. Hence, though objective parameters such as DLST and SLCT showed significant
difference between groups, same might not have been observed about attentiveness and social

behaviour.

Various Rasayana mentioned in Ayurveda have been evaluated for their immune booster
effects (Masram P et al 2014) M (Deshpande VS and Deshpande SV, 2018)””. Famous

Ayurvedic medicine — Chyavanprash is known to have positive effects on health of school
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going children (Gupta A et al, 2017)1Vi“. In current study number of adverse events observed
were categorised on the basis of their association with infection, allergy and immunity. Further
categorisation of adverse events was done as per infected system, duration of illness, number
of episodes per group, intensity of illness and requirement of concomitant medicine for
infection, allergy and immunity. Between groups analysis of adverse events suggests that there
was insignificant difference in number of episodes related with infection, allergy and
immunity, duration of illness and requirement of concomitant medicine. However,
absenteeism of subjects in group A due to illness was significantly less. Also, majority of
episodes related with infection, allergy and immunity were of mild intensity in group A. Out
of total episodes of moderate illnesses 75% episodes were seen group B and while remaining
25% episodes were seen in group A. If both the parameters are considered together, it can be
said that subjects in group A missed the school significantly less times due to less severe
illnesses. Absenteeism in school adversely affects academic performance, class participation,
coordination with teachers and peers (Khalid and Mehmood, 2017)“". Children commonly
suffer from different respiratory, gastro-intestinal or skin infections or allergies. Some students
are chronic sufferers of these conditions. Absenteeism due to recurrent health ailment can
cause negative impact on school performance and is also associated with morbidity (Nichol K.

L. etal, 2005)1X. However, current study suggests possible positive effect of Yashtimadhu with

milk on improving immunity and reducing severity of the allergy or infection.

No serious adverse events or adverse drug reactions were noted in either group throughout the
study period. Single episode of vomiting was observed in one subject after consumption of
first dose of study medicine. But no further episodes were observed in any of the subjects.
Hence the episode was unassociated with study medicine. Hence, it can be claimed that

consumption of Yashtimadhu with milk is safe in school going children.

" Monier- Williams M. A Sanskrit English Dictionary. Reprint 2005. Delhi: Motilal
Banarasidas Publications; 2005. p.733
" Monier- Williams M. A Sanskrit English Dictionary. Reprint 2005. Delhi: Motilal
Banarasidas Publications; 2005. p.516.
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SUMMARY AND CONCLUSION
Summary

e The present study entitled - An Open Labeled, Randomized, Two Arm Study of Effect
of Yashtimadhu Choorna with Milk on Health and Cognitive Parameters in Healthy
Volunteers — A School Based Study is presented in two main sections — conceptual and
interventional.

e Conceptual study was done using available literature like Brihattrayi with various
commentaries, encyclopaedias like Shabdakalpadruma, Vachaspatyama, Amarkosha,
Monier Williams’s dictionary etc.

e Study intervention: Yashtimadhu Choorna

e Dosage: 2.5gm BD (early morning, on empty stomach and after evening meal)

e Anupana — 50 ml of milk

e Duration of Therapy: 3 months

e Sample size - 239

e Study Groups:

Group A (Study Group): the students in this group were advised to follow their regular
routine which they were already following along with consumption of Yashtimadhu Choorna
2.5 gm along with 50 ml of milk, twice in a day.

Group B (Control group): the students in this group were advised to follow their regular
routine which they were already following along with consumption of 50 ml of milk twice in a
day.

e Assessment Parameters
1. Digit Letter Substitution Test (DLST) was done at baseline visit and at the end of the

study.
2. Six Letter Cancellation Test (SLCT) was done at baseline and at the end of the study.

e Statistical Analysis — For statistical analysis SPSS (version 23) and Microsoft Excel
were used. For analysis of objective data before and after treatment within group
paired t test was used, while for analysis of data between groups unpaired t test was
used. Multiple measurements were analysed using one way analysis of variance
(ANOVA). The results obtained after statistical analysis were interpreted at confidence
level of 95%.
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Conclusion

Administration of Yashtimadhu Choorna with milk in school going children has shown
promising results in improving the score of post test results of DLST, SLCT and health status
related parameters, without causing any untoward effects. So Yashtimadhu Choorna with milk
is effective on health and cognitive parameters in healthy children between the age of 10-

14yrs.
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Informed consent- English Subject ID Group A/B

Informed consent form

Title — An Open Labeled, Randomized, Two Arm Study Of Effect Of Medhya Rasayana
W.S.R. To Yashtimadhu Choorna Along With Milk On Health And Cognitive Parameters In
Healthy Volunteers — A School Based Study

I have been explained about this clinical study. I have read the informed consent document (or
it has been read to me) and I fully understand the contents of this document and voluntarily
consent to participate. All my questions have been answered. If I have any questions, in future
about the study, the investigator listed above or his/her staff will answer them. I also fully
understand that [ am free to withdraw from the trial any moment during the course of the trial.

Signature/Left hand thumb impression

Name of Parent

Date

Signature

Name of Witnhess

Date

Signature

Name of Investigator

Date

An Open Labeled, Randomized, Two Arm Study Of Effect Of Yashtimadhu Choorna With Milk On Health And Cognitive Parameters In
Healthy Volunteers — A School Based Study Page 1




Informed Consent Document - English Subject ID Group A/B

Informed Consent Document - English

Title - An Open Labeled, Randomized, Two Arm Study Of Effect Of Medhya Rasayana W.S.R. To
Yashtimadhu Choorna Along With Milk On Health And Cognitive Parameters In Healthy Volunteers — A
School Based Study.

Objective — To study the effect of medhya rasayana i.e. yashtimadhu choorna along with milk on health
and cognitive parameters in healthy school going students.

Methodology —initially permission from Ethics Committee of Tilak Maharashtra Vidyapeeth will be
obtained. The study will be registered with Clinical Trial Registry of India (CTRI). Firstly the study
design will be explained to the school officials including teachers. After obtaining their consent, the study
will be explained in detail to the parents and students. Only after obtaining consent from parent and
willingness of student, inclusion in the study will be done. With the help of randomization, the included
students will be divided into two groups. Students in group A will be advised to take Yashtimadhu
Choorna 1 gm with 50 ml of milk and students in group B will be advised to take 50 ml of milk two times
in a day for 90 days. During randomization, every student will have equal opportunity to fall in either
group. Inclusion in study will be confirmed only after performing thorough clinical examination. To
evaluate the drug effect, the students will be inquired and tests like Digit Letter Substitution Test (DLST)
and Six Letter Cancellation Test (SLCT) will be done. Discussion with students’ teachers will be carried
out to get information regarding absenteeism due to illness, attentiveness in class, academic performance
etc. conclusion will be drawn on the basis of these tests and discussions.

Investigator’s information -

Foreseeable risks — Yashtimadhu and milk are in human use since decades. There are no specific safety
concerns for the use of these drugs.

Expected benefits — Milk is considered as nutrient for body. Yashtimadhu is used as a medicine for
various diseases. By participating the student may be benefited by improvement in immunity status,
health and intelligence.

What if anything goes wrong? — Generally, there are no safety concerns about usage of these drugs.
Both the drugs are in human use since decades. In case, if your child comes across any adverse effect, the
child will be withdrawn from the study if required and treated according to the investigator.
Confidentiality — Your child’s all medical record will be kept confedential and identity will not be
revealed in any publication.

For further information, contact -

An Open Labeled, Randomized, Two Arm Study Of Effect Of Yashtimadhu Choorna With Milk On Health And Cognitive Parameters In Healthy
Volunteers — A School Based Study Pa ge 1



Assent Form - Marathi Subject ID Group A/B
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Assent - English Subject ID Group A/B

Assent Form — English

Title - An Open Labeled, Randomized, Two Arm Study Of Effect Of Medhya Rasayana W.S.R. To
Yashtimadhu Choorna Along With Milk On Health And Cognitive Parameters In Healthy Volunteers —
A School Based Study

Objective — To study the effect of medhya rasayana i.e. yashtimadhu choorna along with milk on
health and cognitive parameters in healthy school going students.

Firstly the informed consent document will be issued to your parent and if they are willing for your
participation, then only after your willingness, you can take part in the study. After signing the consent
form by parent and assent form by you, thorough clinical examination will be done and if you are
found eligible you will be included in the study, in anyone of the group. Grouping will be done
randomly. Students in group A will be advised to take Yashtimadhu Choorna 1 gm with 50 ml of milk
and students in group B will be advised to take 50 ml of milk two times in a day for 90 days. During
randomization, every student will have equal opportunity to fall in either group. To evaluate the drug
effect, you will be inquired and tests like Digit Letter Substitution Test (DLST) and Six Letter
Cancellation Test (SLCT) will be done. Discussion with your teachers will be carried out to get
information regarding your absenteeism due to illness, attentiveness in class; academic performance
etc. conclusion will be drawn on the basis of these tests and discussions.

By participating you may be benefited by improvement in immunity status, health and intelligence. In
case, if you come across any adverse effect, you will be withdrawn from the study if required and
treated according to the investigator. Your all medical record will be kept confidential and identity will
not be revealed in any publication.

Before taking decision of participation in study, you must read and understand the information given in
this form. You may also discuss with your parents about your participation. Only after obtaining
consent from your parent and expression of your willingness, inclusion will be done. Your
participation in this study is voluntary and you may withdraw from the study at any time without
giving any reason for the same.

Signature

Name of Student

Date

Signature

Name of Investigator

Date

An Open Labeled, Randomized, Two Arm Study Of Effect Of Yashtimadhu Choorna Along With Milk On Health And Cognitive Parameters In
Healthy Volunteers — A School Based Study Page 1




CASE RECORD FORM
Name
Address:-
Gender: - Age: -
Religion: -

Date of counselling/screening:
Standard and division

Contact Details of parents

Contact Details of Class Teacher

Chief complaints:-

Date of inclusion:-

Page |1

No. Presenting symptoms

Duration & Details

Past Medical History:-

Kulvrittanta-:
Ahara : Vegetarian / Mixed diet.
Non-vegetarian — Quantity & Frequency -

Vihara:

Prakruti :

CRF - An Open Labeled, Randomized, Two Arm Study Of Effect Of Yashtimadhu Choorna With Milk On Health And Cognitive

Parameters In Healthy Volunteers - A School Based Study
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Samanya Parikshana:-
Baseline 30t Day 60" Day 9o™" Day
Nadi
Mutra
Mala
Jivha
Kshudha
Nakha
Netra
Agni
Koshtha
Nidra
Height
Weight
SROTASA PARIKSHANAM
SR.NO | SROTASA Baseline 30" Day 60" Day 90" Day
1 Pranavaha
2 Annavaha
3 Udakvaha
4 Rasavaha
5 Raktavaha
6 Mamsavaha
7 Medovaha
8 Asthivaha
9 Majjavaha
10 Shukravaha
11 Purishavaha
12 Mutravaha
13 Swedavaha
14 Artava vaha

CRF - An Open Labeled, Randomized, Two Arm Study Of Effect Of Yashtimadhu Choorna With Milk On Health And Cognitive
Parameters In Healthy Volunteers - A School Based Study
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OBIJECTIVE CRITERIA
1. Digit Letter substitution Test (DLST) score
Timepoint Baseline 90" Day
DLST Score
2. Six Letter Cancellation Test (SLCT)
Timepoint Baseline 90" Day
SLCT Score
3. Academic Performance
Subjects Baseline 30" Day 60" Day 90" Day
4. Accountability for Yashtimadhu Choorna
Description Baseline 30" Day 60" Day 90" Day
Dispensed | | | e
Quantity
Returned
Quantity | -
5. Assessment of CGl -l Scale
Day Baseline 30" Day 60" Day 90" Day

CGl -l Scale

CRF - An Open Labeled, Randomized, Two Arm Study Of Effect Of Yashtimadhu Choorna With Milk On Health And Cognitive
Parameters In Healthy Volunteers - A School Based Study
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Teacher’s Narrative

Criteria Baseline 30" Day 60" Day 90" Day

Date

No of absent days due
to illness /Month

Energy Level

Physical fitness

Attentiveness in class

Academic improvement

Social behavior

Parent’s Narrative

Criteria Baseline 30" Day 60™ Day 90™ Day

Date

Episodes of illness

Severity of illness

Duration of illness

Energy Level

Physical fitness

Academic
improvement

Social behavior

Scoring system for teacher’s and Parent’s narrative (CGI Scale)

Score -3 -2 -1 0 1 2 3

Observation Very Somewhat A little Neutral A little | Somewhat | Very
dissatisfied | dissatisfied | dissatisfied satisfied | satisfied | satisfie

CRF - An Open Labeled, Randomized, Two Arm Study Of Effect Of Yashtimadhu Choorna With Milk On Health And Cognitive
Parameters In Healthy Volunteers - A School Based Study




ADVERSE EVENTS

SR AE TERM DURATION | SEVERITY | TREATMENT Taken OUTCOME CAUSALITY

Signature of Investigator

CRF - An Open Labeled, Randomized, Two Arm Study Of Effect Of Yashtimadhu Choorna With Milk On Health And Cognitive Parameters In Healthy Volunteers - A School Based Study




DLST Worksheet

Student’s Name - Class & Div. Date -

Key

1 2 3 4 8 9

L H Y N T J

6 5 6 8 5
5 1 6 3 7
2 8 3 7 4
2 8 3 4 7
9 3 2 9 1
8 9 4 3 9
3 2 8 9 1
5 7 9 5 6
Total Attempted Wrongly Attempted Net Score

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On Health And

Cognitive Parameters In Healthy Volunteers — A School Based Study
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SLCT Worksheet

Student’s Name Class & Division Date
Instructions 1. Search out the target letters given below and cancel them by “I” or “- ““ or «/”
2. Cancel the target letters as many as possible within 90 seconds
3. Follow the instructions regarding start and stop.
Target letters — J, T, K, M, U, F
J/1¢|Y|L|S|E| T B|/L|IU|IV|G|K/ HIA|W|U|J|M|K|R|B
XINIO|D/F|C|IK|N|EIHW|Z|L|J|S D|Q|LIN|H|U|O
U KIWIAIT MP|GIQ|X M|F|]Y | B|IT|R|X|G|F|P|J|K
Z|vV| B/ H|J|S|]Y D/K|IO|S|Q| T M|P]O|E|IT|A|T|L|E
T/ LY/ R|IO|Z|L|F|A|U| T N|Z |G| W|T|J|K D|R|Y|A
DIS|IQ|IC/E|T|IR|IW|Z|J|/A|E|H|L|U|Y |V |Z|S|O|NX
E/WIK|F/IH MN|C|PIX RIO|]K|T|]C|R|F |G| P|IT|K|S
G vjA/P|S|V]|]1T/TO|B/D|C|S|F|X|E H/W|Q M| L|O|R
H|T|Y G/ID|L|U/QIG|]Y W|IA B|Z|D|Y|V| U A|E|Q]|P
L{vVvV O|E|J|Z2|F|T|LIE{M|H|Q|J|A|X|R|D|B|Z|N|IJ
SIWINIQ|K| H|C|lA|Z|IN|]O|T|S| M|L|E|J|S|H|G|T]|F
AP F | X O|R|T|J|B|D/P|IK/W|T|J|K]OR|T|B|ZA
R/ T|YB|V|D X  S|{UIF|R| X O0|Q|B|T|B|X|W|D|S|Z
MIT|GIU W] K|O|IC|E|N|V|T|IH|Z|M|N|C|U|]Y|P|K|E
Total Attempted - Wrongly Attempted - Net Score -

An Open Labeled, Randomized, Two Arm Study of Effect Of Yashtimadhu Choorna With Milk On Health And Cognitive Parameters In Healthy Volunteers — A

School Based Study
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ICMR - National Institute of Medical Statistics

PDF of Trial
CTRI Website URL - http://ctri.nic.in

CTRI Number

Last Modified On
Post Graduate Thesis
Type of Trial

Type of Study

Study Design

Public Title of Study

Scientific Title of
Study

Secondary IDs if Any

Details of Principal
Investigator or overall
Trial Coordinator
(multi-center study)

Details Contact
Person (Scientific

Query)

Details Contact
Person (Public Query)

CTRI/2018/07/014909 [Registered on: 17/07/2018] - Trial Registered Prospectively

15/07/2018

Yes

Interventional

Ayurveda

Randomized, Parallel Group, Active Controlled Trial

To study the effectiveness of Yashtimadhu Choorna with milk on health and intelligence in healthy
volunteers (school going children)

An Open Labeled, Randomized, Two Arm Study Of Effect Of Yashtimadhu Choorna With Milk On
Health And Cognitive Parameters In Healthy Volunteers — A School Based Study

Secondary ID

Identifier

NIL

NIL

Details of Principal Investigator

Name Dr Vaishali Shailesh Deshpande
Designation Ph. D. Scholar
Affiliation Asst. Professor, Dept. of Kayachikitsa, SSAM Pune
Address Department of Ayurveda, Tilak Maharashtra Vidyapeeth, Gultekadi,
Pune Sumatibhai Shah Ayurved College, Hadapsar, Pune
Pune
MAHARASHTRA
411 037
India
Phone 9096082950
Fax
Email dr.vaishalid@gmail.com
Details Contact Person (Scientific Query)
Name Dr Abhijit Joshi
Designation Guide
Affiliation Head of Department
Address Department of Ayurveda, Tilak Maharashtra Vidyapeeth, Gultekadi,
Pune
Pune
MAHARASHTRA
411 037
India
Phone 02024403080
Fax
Email ayutmv@gmail.com
Details Contact Person (Public Query)
Name Dr Vaishali Shailesh Deshpande
Designation Ph. D. Scholar
Affiliation Asst. Professor, Dept. Of Kayachikitsa, SSAM Pune
Address Department of Ayurveda, Tilak Maharashtra Vidyapeeth, Gultekadi,

Pune Sumatibhai Shah Ayurved College, Malwadi, Hadapsar, Pune
Pune

MAHARASHTRA

411 037

India
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Phone 9096082950
Fax
Email dr.vaishalid@gmail.com

Source of Monetary or
Material Support

Primary Sponsor

Details of Secondary
Sponsor

Countries of
Recruitment

Sites of Study

Details of Ethics
Committee

Regulatory Clearance
Status from DCGI

Health Condition /
Problems Studied

Intervention /
Comparator Agent

Inclusion Criteria

Source of Monetary or Material Support

> Dr. Vaishali Deshpande Sonai, Shri Adishakti coop. Hsg. So. No. 1, Sr. No. 28/8/5 &6, Chaitanya
Nagar, Dhankawadi, Pune - 411043

Primary Sponsor Details

Name

Dr Vaishali S Deshpande

Address

Tilak Maharashtr Vidyapeeth, Gultekadi, Pune

Type of Sponsor

Other [Ph. D. Scholar, ]

Name Address

NIL NIL

List of Countries

India

Name of Principal Name of Site Site Address Phone/Fax/Email
Investigator

Dr Vaishali S Tilak Maharashtra Department of Ayurved, |9096082950
Deshpande Vidyapeeth First floor, Gultekadi,

Pune dr.vaishalid@gmail.com
Pune
MAHARASHTRA
Name of Committee [Approval Status Date of Approval Is Independent Ethics
Committee?
Institutional Ethics Approved 26/06/2018 No
Committee, The Late P.
G. Nanal Department of
Ayurved, Tilak
Maharashtra
Vidyapeeth, Gultekadi,
Pune
Status Date

Not Applicable

No Date Specified

Health Type

Condition

Healthy Human Volunteers

Health and Cognitive Parameters

Type

Name

Details

Intervention

Yashtimadhu Choorna

2.5gm BD (in the morning on
empty stomach and after
dinner)with 50 ml of milk for 3
months

Comparator Agent

Milk

50 ml BD (in the morning on
empty stomach and after
dinner) for 3 months

Inclusion Criteria

Age From 10.00 Year(s)

Age To 14.00 Year(s)

Gender Both

Details 1)Apparently healthy volunteers i.e. students of secondary school

treatment

2)No significant medical or surgical illness at the time of screening
3)Volunteers and their parents ready for the study and willing for
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Exclusion Criteria

Method of Generating
Random Sequence

Method of
Concealment

Blinding/Masking
Primary Outcome

Secondary Outcome

Target Sample Size

Phase of Trial

Date of First
Enrollment (India)

Date of First

4)Selection will be irrespective of religion, gender, socioeconomic
status, class and standard.
6)Willing to undergo study related procedures

Exclusion Criteria

Details

infancy/childhood

3)K/C/O growth retardation, mentally retarded children.

1)Presence of significant medical or surgical iliness at the time of
screening requiring long term treatment.
2)Volunteers having history of delayed milestones in

Permuted block randomization, fixed

An Open list of random numbers

Not Applicable

Outcome

Timepoints

To evaluate the effect of consumption of
Yashtimadhu Choorna along with milk on
cognitive parameters in healthy volunteers in
study group on the basis of

1.DLST (digit letter substitution test)
2.SLCT(six letter cancellation test)
3.Improvement in academic performance

2.To evaluate the cognitive parameters in
healthy volunteers in control group on the basis
of

1.DLST (digit letter substitution test)
2.SLCT(six letter cancellation test)
3.Improvement in academic performance

At the baseline (0 Day) and at the end of the

study (90th Day)

Outcome

Timepoints

To compare the cognitive parameters in healthy
volunteers in either groups on the basis of

1. DLST (digit letter substitution test)

2. SLCT(six letter cancellation test)
3.Improvement in academic performance

At the baseline (0 Day) and at the end of the

study (90th Day)

Assessment of health status on the basis of
episodes, severity and duration of illnesses in
both groups.

At the baseline (0 Day) and at the end of the

study (90th Day)

Assessment of difference in absent days in
school due to illness in both groups.

At the baseline (0 Day) and at the end of the

study (90th Day)

Assessment of change in energy levels, strength
and stamina in both groups.

At the baseline (0 Day) and at the end of the

study (90th Day)

Assessment of growth parameters like height
and weight in both groups.

At the baseline (0 Day) and at the end of the

study (90th Day)

Total Sample Size=220
Sample Size from India=220

Phase 2

23/07/2018

No Date Specified
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Enrollment (Global)

Estimated Duration of
Trial

Recruitment Status of
Trial (Global)

Recruitment Status of
Trial (India)

Publication Details
Brief Summary

Years=1
Months=6
Days=0

Not Applicable

Not Yet Recruiting

None.

This is an Open label, Randomized, Multi center, Prospective, Two arm Clinical Study. After
obtaining Ethics Committee approval registration at CTRI will be done. After obtaing CTRI
registration number, the study will be started. The study will be conducted at Mahatma Phule
Vidyaniketan Institution’s Dnyanaprabodhini Madhyamik and Kanishtha Mahavidyalaya,
Sasanenagar, Hadapsar Pune 28

Firstly the study design will be explained to the school officials including teachers. After obtaining
their consent, parent meeting will be called. The study will be explained in detail to the parents.
Each and every possible effort will be taken to answer study related queries. Parents’ attendance
will be taken. Also their willingness and correspondence details will be taken. The parents who are
willing for participation will be called on next day with their ward for participation eligibility screening.

On screening day, the ascent from child and consent from parent will be taken and then only study
related activities will be conducted. At baseline visit, according to randomization, the children will be
included in respective groups. One follow up card and one accountability sheet will be issued to
each participant. The participant will be instructed to tick on the accountability sheet after
consumption of Yashtimadhu Choorna along with milk on daily basis.

Groups

Group A (Study Group): the students in this group will be advised to follow their regular routine
which they are already following along with consumption of Yashtimadhu Choorna 2.5 gm along
with 50 ml of milk , twice in a day for 3 months.
Group B (Control group): the students in this group will be advised to follow their regular routine
which they are already following along with consumption of 50 ml of milk twice in a day for 3
months.
Assessment Criteria

1. Digit Letter Substitution Test (DLST) - at baseline visit and at the end of the study.

2. Six Letter Cancellation Test (SLCT) - at baseline and at the end of the study.

3. Improvement in academic performance - at the baseline and at the end of the study.

Methodology for Assessment parameters
1. Digit Letter Substitution Test (DLST)
a. The DLST worksheet consists of random digits,1-9, in 8 rows and 12 columns.

b.The coding sheet will have instructions about the test with example of substituting a specific letter
for each digit 1-9, the same coding will be applied to an entire test group.

c. Subjects will be instructed to make their own choice of letter substitution strategy, whether
horizontally, vertically, or selecting a particular digit randomly in the array one at a time.

d.They will be instructed to substitute as many target digits as possible in the specified time of 90
seconds

2. Six Letter Cancellation Test
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a.The six letter cancellation task worksheet consists of random alphabets, A-Z, in 14 rows and
22columns.

b. Subjects will be instructed to seat with the worksheet turned over until the start of the test. All
participants to be tested in one group will also be given instruction sheet indicating the six target
letters to be cancelled.

c.The instructions will be given regarding cancellation of as many target digits as possible in the
specified time of 90 seconds.

d.They will be given the choice of cancellation strategy to do it horizontally, vertically, or selecting a
particular letter one at a time randomly in the array.

e. Finally, after ensuring that they have understood the test by answering all their queries they will
be instructed to turn over the worksheet and start the test as the bell rings.

3. Academic improvement
a. Discussion with school teacher as well as parents will be done.

b For teacher — the points under discussion will be absenteeism due to illness, attentiveness,
energy level, physical fitness, social behavior in class.

c.For parents — the points under discussion will be episodes, severity and duration of illness, energy
levels, physical fitness, stamina, social behavior at home.

Accountability - The volunteers in both group shall be inquired and confirmation will be obtained
about history of regularity of consumption of Yashtimadhu Choorna with milk/milk with the help of
accountability sheet.

Data Analysis - The data obtained through the study will be shared to qualified statistician for
performing data analysis. Conclusion will be drawn on the basis of data analysis and study
findings.
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