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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.2,3,4 Separate Adhyayas are 

dedicated to Rasayana explaining its classification in different ways, indications, 

contraindications, methods etc.2,3,4  One of its types is Medhya Rasayana.5 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.5 

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”,6 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).7 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.  

                                                           
1Paradkar H.S.(2009).Sutrasthana Aayushkamiya Adhyaya. In A.M. Kunte & K.R. Navare 

(EDs), Ashtanga Hridaya (5).Varanasi:Chaukhamba Publications. 

2Acharya Y.T. (2009). Chikitsasthana Rasayanadhyaya. In Y.T. Acharya (Eds), 

Charaksamhita (376-390). Varanasi: Chaukhamba Publications.  
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3Acharya 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.  

4Paradkar H.S. (2009). Uttar Tantra Rasayan Vidhi Adhyaya. In A.M. Kunte & K.R. Navare 

(EDs), Ashtanga Hridaya (923-939).Varanasi:Chaukhamba Publications. 

5Acharya Y.T. (2009). Chikitsasthana Rasayanadhyaya – Karprachitiya Pada In Y.T. Acharya 

(Eds), Charaksamhita (385). Varanasi: Chaukhamba Publications.  

6Acharya Y.T. & Acharya N.R. (2010).  Sutrasasthana  Doshadhatumalakshayavriddhi 

Vidnyaniyadhyaya. In Y.T. Acharya & N.R. Acharya (Eds), Sushruta Samhita (124). 

Varanasi: Chaukhamba Publications.  

7Acharya Y.T. (2009). Sutrasthana Yajjapurushiya Adhyaya. In Y.T. Acharya (Eds), 

Charaksamhita (132). Varanasi: Chaukhamba Publications.  
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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 1st yr to 100th 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.  
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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  

बुि ः, ी, (बु यतेऽनयेित । बधु ्+ ि न् ।) िन याि मका तःकरणवृि ः । इित वेदा त- सारः ॥सिवक पक ानम ्। 

इित च डी- टीकायां नागभ ः ॥ त प यायः । मनीषा २ िधषणा ३ धीः ४ ा ५ शेमुषी ६ मितः ७ े ा ८ उपलि धः 

९ िचत् १० सि बत् ११ ितपत ् १२ ि ः १३ चेतना १४ । इ यमरः । १ । ५ । १ ॥ धारणा १५ ितपि ः 

१६ मेधा १७ मननम ्१८ मनः १९ ानम ्२० बोधः २१ लेखः २२ सं या २३ ितभा २४ । इित राजिनघ टः ॥ 

आ मजा २५ प डा २६ िव ा- नम ्२७ । इित श दर ावली ॥ * ॥ अ याः व पं यथा, -- “बुि ववेचना पा सा 

ानजननी ुतौ ॥” इित वैव  कृितख ड े२३ अ यायः ॥ अ या अ या मािधभूतािधदैवतािन यथा, -- “अ या म ं

बुि र या ः षिडि यिवचा रणी । अिधभूत  म त ं ा त ािधदैवतम् ॥” इित महाभारते आ मेिधकप व ॥ * ॥ 

सा च साि वकराजसतामसभेदेन ि िवधा । साि वक  यथा, -- “ वृि  िनवृि  का याका य भयाभये । ब ध ं

मो  या वेि  बुि ः सा पाथ ! साि वक  ॥” राजसी यथा, -- “यथा ध ममध म  का य ाका यमेव च । अयथावत ्
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जानाित बुि ः सा पाथ ! राजसी ॥” तामसी यथा, -- “अध म ध मिमित या म यते तमसावतृा । स वाथान ्

िवपरीतां  बुि ः सा पाथ ! तामसी ॥” इित ीभगव ीता ॥ त याः प  गुणा यथा, -- “इ ािन िवपि  वसायः 

समािधता । संशयः ितपि  बु ःे प  गुणान ्िवदःु ॥” इित महाभारते मो ध मः । इ ािन िवपि ः इ ािन ाना ं

वृि िवशेषाणां िवपि नाशः िन ा पा वृि र यथः । व- सायः उ साहः । समािधता िच थै य िच वृि िनरोध 

इ यथः । संशयः को ट य पृक् ानम ्। ितपि ः य ा द माणवृि ः । इित त ीका ॥ * ॥ त याः स  गणुा यथा -- 

“शु ूषा वण ैव हण ंधारण तथा । ऊहोपोहोऽथिव ानं त व ान  धीगुणाः ॥” इित हमेच ः ॥ * ॥ त या वृि ः 

प धा यथा । माणम ्१ िवप- ययः २ िवक पः ३ िन ा ४ मृितः ५ । इित पात लम ्॥ * ॥ बुि यकरा यथा, -- 

“शोकः ोध  लोभ  कामो मोहः परासुता । ई या मानो िविच क सा कृपासूया जुगु सता ॥ ादशैत ेबुि नाशहतेवो 

मानसा मलाः ।” इित कािलकापुराणे १८ अ यायः ॥ * ॥ अिप च । “बुि यकरा एते माषकासवमृि काः ॥” 

बुि बृि करा यथा, -- “िन बाट षवृ ता  बुि वृि करा मताः ॥ बुि यकराि यं यजे ाजा च भोजने । 

भोजयेद वह ंबुि बृि हतेुं नृपो म ! ॥” इित कािलकापुराण े८९ अ यायः ॥ * ॥ यायमते सा िवभुगुणः पुन िवधा 

अनुभूितः मृित  । यथा, -- “िवभुबु या दगुणवान् बुि तु ि िवधा मता । अनुभूितः मृित  यादनुभूित तु वधा ॥ 

य म यनुिमित तथोपिमितश दज े।” इित भाषाप र छेदः ॥ 

Amarkosha  

बुि  ी। 

बुि ःसमानाथक:बुि ,मनीषा,िधषणा,धी, ा,शेमुषी,मित, े ा,उपलि ध,िचत्,संिवद,् ितपत्, ि ,चेतना,सं ा,आ

मन्, धान, ान 1।5।1।1।1 

बुि मनीषा िधषणा धीः ा शेमषुी मितः। े ोपलि धि संिव ितप ि चेतना॥ 

अवयव : वासना 

वैिश वत् : िन यः धारणाव बिु ः, तकः, िन यः, मो ोपयोिगबुि ः, िश पा दिवषयकबुि ः, मो ः, श का, 

अ यशुभ षेबिु ः, िवतकः 

पदाथ-िवभागः : , गुणः, बुि ः 
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Vachaspatyam  

'''बुि '''¦ ी॰ बुध--ि न्। 

१ ाने, 

२ सुखदःुखा िबध-धमयुत े कृितप रणामभेद े

“मह विमित ो ं  बुि -त व ंतदु यत”े सां॰ ॰ भा॰ धृतवा यम्। वेदा तो े िन या मकवृि युते 

३ अ तःकरण ेच। 

“मनोबुि रह- कारि ं करणया तरम्। संशयो िन यो गबः मरणंिवषया अमी” वेदा तप॰। 

४ धमप ीभेद ेभा॰ आ॰ 

६६ अ॰। कणा॰ सू ोप करवृ ौ सां यमतिस मह व पबुि त व-िनराकरणने बु े ानप यायता त ोदा ोका यथा 

“ - ेषु ानं ा यातम”् सू॰ “िवषयेण ितषियणं तृतीया- याय थमुपल यित। 

“इि याय िसि रि याथ योऽथा तर य हतुेः” 

“आ मेि याथसि कषाद ्यि प ते तद- य ” इ येता यां सूता यां ानं ा यातिम यथा”। त बुि पलि ध ान ं

यय इित प यायाः” गौ॰ सू॰ समान-त  ेबुि ल ण ेसा यमतिनरासाथ प यायािभधानम्। सा या िह 

बु या दश दानामथभेदमाच ते तथा िह स व-रज तमसा ंसा याव था कृितः, सा चैकैव पु षा त ुपरंिभ त ेत ेच 

कूट था िन या अप रणािभनो िन यचैत य- वभावाः ते च प गवोऽप रणािम वात् पकृित व धा जड-वात यदा 

िवषयभोने छा कृितपु षभेद ददृ ा च कृत-ेभवित तदा सा पु षोपरागवशात् प रणमेत ्त या ा ःग रणामो 

ि र तःकरणिवशेषः बुि रेव मह  तद-ु[Page4584-b+ 38] म ्“ कृतेसहान्” इित सां॰ सू॰। सा च 

बुि दपणवा मला त या  बिह रि य णािडकया िवषयाकारो यःप रणितभेदो घट इित पट इ या ाकार त ानं 

वृि - रित चा यायत ेख छाया बु ौ व मानेन ानेन चैत- य य पु ष य भेदा हादह ंजानामीित 

यौऽिभमानिवशेषःसैवोपलि धः। च दना दिवषयसि  कषा दि य णा-िडकयैव सुखदःुखा ाकारो बु रेेव यः 

प रणामिवशेषःस ययः। अतएव ानसुखदःुखे छा षे य सं कारध-माऽधमाः सवएव बु ःे प रणामिवशेषाः 

सू ममा या कृतावे व माना अव थाभेदादािवभवि त ितरोभवि तच। पु ष त ुपु करपलाशवि लपः ितिव बते परं 
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बु ा-िव त य म य ते। तदनेन प यायािभधानसूिचत माणेनिनरा यते तथा िह बुि श दो य द बु यतेऽनयेित कर-

ण ु प तदा मन एव त प यव यित नच मनः य बुि वह ंबु य ेइित य वे ैव। नचा तःकरण य ाना-

ाधमा कतृधम वेनैव तेषां िस ःे भवित िह अह ंजानेअह ं येिम अहमुपलभे इ यह वसामानािधकर येन ितभासः। 

अिभमानोऽसािवित चेत् ताि वक वे वाधका-भावात्। पु ष याग तुकधरानाधार व ंकूट थ व ंतदेवबाधकिमित 

चे ाम तुकधमाधार वेऽिप िन य वस भवा  िह धम  धम े येकं त व ंयेन धम पादिवनाशावेवध यु पादिवनाशौ 

यातां तथा च यएव चेतायते स एवबु यते जाना युपल यत ेप येित चेित नाथा तरक पनायु े ित दक्। त  ानं 

ि िवध ंिव ा चािव ा चिव ा चतु वधा य लैि गक मृ याषल णा। अिव॰ ाऽिप चतु वधा 

संशयिवप यय व ान यावसायल णा। त  य लैि गकं तदिनि यजम ्कुतएत द याह” उप॰ वृ॰। “त ा मा 

मन ा य ”े कणा॰ सू॰। 

“आ माऽ  परा मा वा मा वा खा मिन मानस य ा॰िच काह यय याह ंगौरः कृशो 

महाबा र ा द ययितर कृत वात् वा मनोऽ य य तो ा। चकारादा-काशकाल दशा ंषायोः परमाणूना  

ाणामुप हः। इि यजमिप ि िवध ंसव ीयमसव ीय  सव ीयं योग-जधमल णया यास या 

त पदाथसाथ ानं तथा िहपरमाणवः य स ाः मेय वादिभधेय वा स वात्। साम ीिवरहात् कथमेव ं

मह व यािप य ं ित कारण वात् न च परमाणवो मह तः पव व- यािप चा ुष य कारण वात् न च दगादयो 

पव त[Page4585-a+ 38] इित चे  योगजधमसहका रणा मनसैव त स भवा दपु हा ुरा दना वा। 

अिच य भावोिह योगजोधम  न सहका य तरमपे ते। िववादा यािसतः पु षोन सव ः पु ष वादहिमवे या द तु 

ामाकरो न मीमां-सािभ ः पु ष वादहिमवे या दवि प बाधकतकशू य- वाद योजकम।् असव ीय  य ं ि िवध ं

सिवक पकंिन वक पक  सिवक पकं ानं न माणिमित क - द नागादयः तथा िह 

अिभलापससगेयो य ितभासंिह तत् न िभलापेन ना ा स भव यथ य स ब धो येनघट इित पट इित वा 

नामानुरि तः ययः या च जा या द परमाथसत ्येन त िैश ं िबषयेषु इि यगोचरः त मा दि येणालोचनं 

ज यत ेआलोचनमिह ाच सिबक पकमु प मानं त ाथ व यत् य िमितचो यते इित। 

त ैतदनुपप मिभलापसंसगयो य ित-भास  भवते् माण ेि याथसि कषज य ं या दितसि द ध ितरे क व ं
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नामवैिश  चा ुष ाने स भव- येव सुरिभ च दनिमितवदवुनीतभानस भवात्। य ासं ावैिश ं य ाने न 

भासते सं ायाः मरणमा मतैृव साऽथ ाव का अभाव ाने ितयोिग मरणव जा या दक  व तुभूतं 

सािधतमेबातः सिवक पकमपीि -याथसि कषज वात् य म ् माणम्। नन ुिन वक पकंन वहार व कं न वा 

वहारिवषय इित क त माणिमित चेत् सिवक पकमेव ति  िविश ानम ्न चिवशेषण ानम तरेण तदु प त े

िविश ाने िह िवशेषण ानिवशे येि यसि कषतटुभयासंसगा ह य कार-ण वावधारणात्” उप करवृि ः। 

“सा च साि वकराजसतामसभेदेन ि िवधा। त  सा-ि वक  यथा “ वृि  िनवृि  का याका य भयाभये। ब ध ं

मो  या वेि  बुि ः सा पाथ! साि वक ”। राजसी यथा “यया धममधम  का य ाका यमेव च। अयथावत् जानाित 

बुि ः सा पाथ! राजसी”। तामसी यथा “अधम धमिमित या म यते तमसावृता। मवा-थान् िवपरीतां  बुि ः सा पाथ! 

तामसी” गीता॰त याः प गुणा यथा।“इ ाऽिन िवपि  व-सायः समािधता। संशय ितपि  बु ःे प  ग-ुणान् 

िवदःु” महाभारते मो धमः“इ ािन- िवपि ः इ ािन ाना वृि िवशेषाणां िवपि नाशःिन ा वपा वृि र यथः। 

वसायः उ साहः। समा-[Page4585-b+ 38] िधता िच थै य िच वृि िनरोध इ यथः संशयः य पृक् ानम्। 

ितपि ः य ा द माणवृि ः” त ीका। त याः स  गुणा यथा “शु ूषा वण- ैव हण ंधारण तथा। 

ऊहापोहोऽथिव ानं त व- ान  धीगुणाः” हमेच॰। त या वृि ः प धा यथा। “ माणिवप ययिवक पिन ा मृतयः” 

पात॰ सू॰ त ल णंच त छ द ेदृ यम्। बुि यकरा यथा “शोकः ोध  लोभ  कामो मोहःपरासुता। ई या मानो 

िविच क सा हसाऽसूयाजुगु सता। ादशैत ेबुि नाशहतेवो मानसा मलाः”। कािलकापु॰१८ अ॰।“बुि यकरा एते 

माषकासार-मृि काः”। बुि वृि करा यथा “िन बाट षवृ ता बुि वृि करा मताः। बुि यकराि य ं यजे ाजाच 

भोजने। भोजयेद वह ंबुि वृि हतेुं नृपो मः। का ककापु॰८९ अ॰। 

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 (बुध्), 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  

धी, ओ ङ य आराध े। नादरे । इित किवक प- मुः ॥ ( दवां-आ म-ंसकं-अिनट् ।) अनादर इित कात ादौ । ओ, धीनः । 

ङ य, धीयत ेखल ंलोकः । इित दगुादासः ॥धीः, ी, ( य ैिच तन े+ भावे प् । स सार- ण  ।) बुि ः । इ यमरः । १ 

। ५ । १ ॥ (यथा, मनौ । ६ । ९२ । “धृितः मा दमोऽ तेयं शौचिमि यिन हः । धी व ा स यम ोधो दशकं 

ध मल णम ्॥”) 

Amarkosha 
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धी ी। बुि ः समानाथक :बुि , मनीषा, िधषणा, धी, ा, शेमुषी, मित, े ा, उपलि ध, िचत्, संिवद,् ितपत,् 

ि , सं ा, चेतना,आ मन्, धान, ान 1।5।1।1।4 

बुि मनीषा िधषणा धीः ा शेमषुी मितः। े ोपलि धि संिव ितप ि चेतना॥ अवयव : वासना वैिश वत् : 

िन यः धारणाव बुि ः, तकः, िन यः, मो ोपयोिगबुि ः, िश पा दिवषयकबिु ः, मो ः, श का, अ यशुभ षेबिु ः, 

िवतकः पदाथ-िवभागः : , गुणः, बुि ः 

Vachaspatyam 

'''धी'''¦ अनादरे आराधने च दवा॰ आ म॰ सक॰ अिनट्। धीयत ेअधे । द य ेओ दत ्धीनः। 

“स य ंपरंधीमिह” भाग.  १ कात मतेऽ य ओ द व ंनाि तधीत इित। वेदे तु न ओ दत ्“धीतः िव ा यि ना-युध ं

धीता यग छम”् ऋ॰ १०“सखीयते संधीत-म ुतम”् 

 

३ । आधारे अक॰ इ य ये। '''धी'''¦ ी य ैस प॰ भावे-- प् सं सारण । 

 

१ बु ौ ानेअमरः। 

“ सीद कथया मानं न िधयां पिथ। व से” कुमा॰। 

 

२ मानसविृ भेदे 

“त ा ानं िधया न य-ेदाभासा ु घटः फुरेत”् वेदा त॰ “िधयो योनः चोदयात्” गाय ी सा च यायनये आ मविृ ः। 

“बु या द ष कं सं या दप कं भावना तथा। धमा-धम  गुणा एते आ मनः यु तुदश” भाषा॰। 

वेदा तमत[ेPage3892-a+ 38] मनोविृ ः। “कामः संक पो िविच क सा ाऽ ाधृितरधृित ध भ र येत सव 

मन एव” ुितः। 

 

४ क-मिण च 

“उधः स िधयामुद नः” ऋ॰ 

“िधयां कमणाम्” भा॰ “धीिभ न मनसा वेिभर- िभः” ऋ॰२५ मनिस च “धीजवनोऽिससोम!” ऋ॰ ३“धीजवनः 

मनोवेगः” भा॰धीगुणश द ेदृ यम्। 

'Dhī,' ‘thought,’ is used several times in the Rigveda i. 3, 5; 135, 5; 151, 6; 185, 8; ii. 3, 8 

(where it is connected with Sarasvatī);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 

-म यु), 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  

धृितः, पंु, (ि यत ेइित । धृ + ि न ्। अिभधा- नात ्पुं वम ्।) इि ः । इित मे दनी । ते, २९ ॥ (िव ेदेविवशेषः । यथा, 

महाभारते । १३ । ९१ । ३० । “वल ंधृित वपा मा च पु यकृत ्पावन तथा ॥” च वंशीयनृपिवशेष य िवजय य पु ः 

। यथा, ह रवंशे । ३१ । ५५ । “िवजय य धृितः पु त य पु ो धृत तः ॥” िनिमवंशीयानामेकतमः । यथा, भागवते । 

९ । १३ । २६ । “शुनक त सुतो ज े वीतह ो धृित ततः ॥” यदवंुशीयव ोः पु ः । इित िव णुपुराण े। ४ । १२ । १५ 

। “रोमपादा ुः व ोः पु ो धृितः ॥”) 
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धृितः, ी, (ध ृ+ ि न ् ।) तुि ः । (यथा, मनुः । ६ । ९२ । “धृितः मा दमोऽ तेयं शौचिमि यिन हः । धी व ा 

स यम ोधो दशकं ध मल णम ्॥”) योगभेदः । धै यम ्। (यथा, वाजसनेयसंिहता- याम् । ३४ । ३ । “य ानमुत चेतो 

धृित  य योितर तरमृतं जासु ॥”) धारणम ्। इित मे दनी । ते, २९ ॥ सुखम् । इित हमेच ः । २ । २२२ ॥ ( तुः । 

यथा, का यायन ौतसू े । २० । २ । ८ । “राज यो धृितष ुयु जपयु ाः ॥”) षोडशमातृका तगत योदशमातृका । इित 

भवदेवः ॥ अ ादशा राविृ छ दोमा म ् । इित छ दीम री ॥ * ॥ धृितयोगजातफल ं यथा, -- “धृितयोगसमु प ः 

ा ः सं मानसः । वावदकूः सभाया  सुशीलो िवनयाि वतः ॥” इित को ी दीपः ॥ धारणा । सा ि धा । यथा, -- 

“धृ या यया धारयत ेमनः ाणेि य याः । योगेना िभचा र या धृितः सा पाथ साि वक  ॥ यया तु ध मकामाथान् 

धृ या धारयतेऽ नु ! । स गने फलाका ी धृितः सा पाथ ! राजसी ॥ यया व ं भयं शोकं िवषादं मदमवे च । न 

िवमु ित दु मधा धृितः सा तामसी मता ॥” इित ीभगव ीतायाम् । १८ । ३३-३५ ॥ 

Amarkosha 

धृित ी। धारणम ्समानार्थक:धृित 3।3।74।2।2 

 

विनता जिनता यथानुरागायां च योिषित। गुि ः ि ित ुदासेऽिप धृितधारणधैययोः॥ 

 

पदाथ-िवभागः : , या 

धृित ी। धैयम ्समानाथक:धृित 3।3।74।2।2 

 

विनता जिनता यथानुरागायां च योिषित। गुि ः ि ित ुदासेऽिप धृितधारणधैययोः॥ 

 

पदाथ-िवभागः : , गुणः, मानिसकभावः 

Vachaspatyam 

'''धृित'''¦ ी धृ--ि न्। १ धारणे २ तु ौ 

 

३ धै य 
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“धृितर- तिमता रित युता” रघःु 

“धृितधय ीितवा” मि ल॰। िव क भा दम ये 

 

४ अ म ेयोगभेदेमे द॰। 

“अितग डः सुकमा च धृितः शूल ंतथवै” यो॰। 

 

५ सुख ेहमेच॰। गौ या दषोडशमातृम य े

 

६ मातृकाभेदे। मातृकाश दे दृ यम्। अ ाद-शा रपादकछ दोमा े उ ा यु े युप म ेधृित- ाितधृित ैव कृितः 

कृितराकृितः” वृ॰ र॰। 

 

७ मानसधारणाभेदे 

“धृितरधृित व भ र येतत ्सवमनएव” ुितः। सा च साि वका दभेदेन ि धायथाह गीतायाम् 

“धृ या यया धारयते मनः ाण-ेि य याः। योगेना िभचा र या धृितः सा पाथ। साि वक । यया त ुधमकामाथान् 

धृ या धारय-तेऽजुन!। स गेन फलाका ी धृितः सा पाथ!राजसी। यथा व  ंभयं शोकं िवषादं मदमेव च। न 

िवमु ित दमुधा घृितः सा पाथ! तामसी”। 

 

८ द सुता पधमप ीभेद े

“ददौ स दश धमाय” इ युप मेधमप ीश द ेउ  वा य े३८ ५७ पृ॰ दृ यम्। 

 

९ जय थ-नृप य पौ े पु॰ जय थ त ुराजे ! यशोदे ाम ् जा-यत। ो रः स यां िवजयो नाम िव ुतः। 

िवजय य धृितः पु ः” ह रवं॰ ३१ अ॰। 

 

१० मैिथलरेाजभेदे पु॰ तदपु म े

“शुनक त सुतो ज े वीित-ह ो धृित ततः” भाग॰९ । 

 

११ िव देवभेदेपु॰ त ामोप म े

“बल ंधृित वपा मा च पु यकृ थाबन तथा” भा॰ अनु॰ ९१ अ॰। सा॰ द॰ उ े  

 

१२ िभचा रभावभेदे। सा च 

“सधृितचपलना लािनिच तािवतकाः” इ यु य त  लि ता यथा 

“ ानाभी ागमा ै तुसंपणू पृहता धृितः। सौिह यवचनो लाससहास ितभा दकृत्” उदा त ंच 

“कृ वा दीनिनपीडनांिनजजने व वा वचोिव हम् नैवालो य गरीयसी-रिप िचरादामिु मक यातनाः। ौघाः 
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प रसि ताःखल ुमया य याः कृते सा तं नीवारा िलनािपकेवलमहो मेय ंकृताथा तनुः” भा॰ द॰। 

“ता धृित-[Page3906-b+ 38] रि त गताि म स तीयम्” माघः। 

“ि थता कथशैलजनाशगु ेधृितः” करा॰ “अ बरा तधृतेः” शा॰ सू॰ 

 

१४ गु ववता ंपतनाभावे ह रदासः 

“का यायोजनधृ यादेः पदात् ययतः ुतेः। वा यात् स यािवशेष सा यो िव िवद यः कुसुमा॰। धृतीित 

ा डा दपतन ितब धक  भूत य वदिधि त ंधृितम वाि वयित िवह गमधृतका वत् धृित  गु ववता ंपतना-

भावः” ह रदासः। मनसो भूतप कार ध वाि यंशधारणव वात् धृितम व ंबो यम्। धृत-ेभिूमगुण व  भा॰ शा॰ २५ 

 

५ अ॰ उ ं  यथा “भूमेः थै य गु व ंच का ठ य ं सवाधता। ग धोगु व ंशि  संथातः थापना धृितः”। 

“ थै यमचा य ंगु व ंपतन ितयोगी गुणः सवोधा या ु पि तदथता, गु व ं िथमा 

िप डपुि ःशि ग ध हणसाम य स घातः ि ावयव वम् था-पना मनु या ा य वं धृितः पा भौितके मनिस 

योधृ यंशः स पा थवः थै यश देनैवीपा  इित धृितश द-ेमा  भूता तर वेश थान वमु यत”े नीलक ठ ा या। 

त छ दसोऽ ादशसं यक वा ु यसं यायुत ेअ ादश-सं यायु े  च। 

 

१६ िवपुला य िव कु भपवत थ ेवनभेदेिव कु भपवतोप मे 

“वनं तथा चै रथ ंिविच ं ते- व सरो न दनन दन । धृ या वय ंयद ्धृितकृत ्सुराणां ािज ण ुवै ाजिमित िस म”् 

िस॰ िश॰। “िवपुलशैल-म तके केतुवृ ो वटो धृितवनं महा दः सरः” िमता॰। 

Monier – Wiliams  

धृित f. holding , seizing , keeping , supporting(See. चषणी-, िव-) , firmness , constancy , 

resolution , will , command RV. etc. 

धृित f. satisfaction , content , joy MBh. Ka1v. etc. ( त-कृ, to keep ground or stand still MBh. vii , 

4540 ; to find pleasure or satisfaction Ratn. iv , 4/5 ; ितम्-ब ध्, to show firmness Amar. 67 ; to 

fix the mind on Mn. v , 47 ) 

धृित f. Resolution or Satisfaction personified as a daughter of द and wife of धम( MBh. Hariv. 

Pur. )or as a शि ( Hcat. etc. ) 

धृित f. N. of partic. evening oblations at the अ मेधS3Br. 

धृित f. any offering or sacrifice W. 
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धृित f. of sev. kinds of metre and of a class of metres consisting of 4 x 18 syllables Col. 

धृित f. of the numeral 18 Var. Gan2it. 

धृित f. of one of the astrol. Yogas. L. 

धृित f. of a mythical garden Gol. 

धृित f. of one of the 16 कलाs of the moon Pur. 

धृित f. of a goddess (daughter of a कलाof कृितand wife of किपल) ib. 

धृित f. of the wife of - मनुib. 

धृित f. of the 13th of the 16 मातृकाs L. 

धृित m. wish य= -धL्a1t2y. 

धृित m. N. of one of the िव ेदेवाs MBh. 

धृित m. of a preceptor Cat. 

धृित m. of the son of िवजयand father of धृत- तHariv. Pur. 

धृित m. of a son of वीत-ह and father of ब ला Pur. 

धृित m. of a son of ब ुL. 

धृित m. of a वषin कुश- ीपVP. 

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 Samhita it is observed at 8 

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

4. Medha 

Shabdakalpadruma  

मेधा, ी, (मेधते स ग छत ेअ यािमित । मेध् + “िषि दा द योऽङ् ।” ३ । ३ । १०४ । इ यङ् । टाप् ।) धारणावती 

बुि ः । इ यमरः । १ । ५ । २ ॥ धारणाशि यु ा धीमधा मेधते स ग छतेऽ यां स व ब ुतं िवषयीकरोित इित 

वा मेधा मधेृ- ञ स ग ेमेधायां सेम ात् सरो र यः आपब - ुतिवषयीकरण ंधारणा यदु ं  धारणा बु -े गणुिवशेषः 

इित ॥ इित भरतः ॥ * ॥ (यथा, मु डकोपिनष द । ३ । २ । ३ । “नायमा मा वचनेन ल यो न मेधया न ब ना ुतेन । 

यमेवैष वृणुत ेतेन ल य- त यषै आ मा िववृणुते तनू ं वाम् ॥”) मेधाकरं औषध ंयथा, -- “श खपु पी वचा सोमा ा ी 

सुव ला । अभया च गडूुची च अट षकवाकुची । एतैर समैभागैघृत ं थ ंिवपाचयेत् ॥ क टका या रस थ ं

बृह या च समि वतम् । एत ा ीघृतं नाम मृितमेधाकरं परम ्॥” इित गा ड े१९८ अ यायः ॥ * ॥ मेधाकरगणो यथा 

। सतता ययनम ्। त व- ानकथा । े त शा ावलोकनम ्। स - जाचा यसेवा च । इित पुराणम ्॥ (द जा- 

पितक यािवशेषः । यथा, -- “क ल मी धृितमघा पुि ः ा या मितः ॥” इित वि नपुराणे गणभेदनामा याय े॥ 

धनम ्। इित िनघ टुः । २ । १० ॥ “िमधृ मेध ृस गम ेच । चकारात् हसामधेयो  । िमिधः स ग यथः । इित माधवः । 

घज् । स ग छतेऽनेन स व त ता ह यते वा त ान् चौरा दिभः ि त चैवाथकारणात् इित महाभारतम् ॥ य ा, मतौ 

धीयते अजियत ं रि त  ंदात - िमित धनवता बु ौ धनं धा यत े। त  मित- श द उपपदे धातोः घञथ किवधानम् 

इित कः । पृषोदरा द वात् मितश द य मेभावः ।” इित त ा य ेदेवराजय वा ॥) 

Amarkosha 

मेधा ी। धारणाव बुि ः समानाथक:मेधा 1।5।2।1।1 

 

धीधारणावती मेधा स क पः कम मानसम्. अवधान ंसमाधानं िणधानम ंतथैव च। िच ाभोगा मन कार चा सं या 

िवचारणा। िवमश  भावना चैव वासना च िनग ते॥ 

 

पदाथ-िवभागः : , गुणः, बुि ः 

Vachaspatyam  

'''मधेा'''¦ ी मेध--अङ्। 
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१ वारणाव यां बु ौ यया बु या ात यन िव मरणं त । न दःुसुश दात् ब ॰ अिस समा॰। अमेधाः दमुधाः सुमेधाः 

इ या द। आधारे घञ्। 

 

२ याग ेपु॰। 

Monier – Wiliams  

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

thoughts , opinions) RV. etc. 

मेधा f. Intelligence personified ( esp. as the wife of धमand daughter of द ) MBh. R. Hariv. Pur. 

मेधा f. a form of दा ायणीin क मीरCat. 

मेधा f. a form of सर वतीW. 

मेधा f. a symbolical N. of the letter ध्Up. 

मेधा f. = धनNaigh. 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 

ा, ी, (  + ा + कः । टाप् ।) बुि ः । (यथा, रघुः । १ । १५ । “आकारसदशृ ः या सद ृशागमः ॥” एका ता 

। यथा, प द याम ्। ७ । १०६ । “तमेव धीरो िव ाय ा ंकु व त ा णाः ॥”) ा ी । कषण जानाित या । 

इ यमरः ॥ सर वती । इित श दर ावली ॥ बुि वै दक- प यायः । केतुः १ केतः २ चेतः ३ िच म ्४ तुः ५ असुः ६ 

धीः ७ शचीः ८ माया ९ वयुनम् १० अिभ या ११ । इ येकादश ा- नामािन । इित वेदिनव टौ ३ अ यायः ॥ 

Amarkosha  
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ा ी। बुि ः समानाथक: बुि , मनीषा, िधषणा, धी, ा, शेमुषी, मित, े ा, उपलि ध, िचत्, संिवद,् ितपत,् 

ि , चेतना,सं ा,आ मन,् धान, ान  1।5।1।1।5 

 

अवयव : वासना 

 

वैिश वत् : िन यः  धारणाव बुि ः, तकः, िन यः, मो ोपयोिगबुि ः, िश पा दिवषयकबिु ः, मो ः, श का, 

अ यशुभ षेबिु ः, िवतकः 

 

पदाथ-िवभागः : , गुणः, बुि ः 

ा ी। वय ा ी समानाथक: ा ी, ा 2।6।12।2।4 

 

आिलः सखी वय याथ पितव ी सभतृका। वृ ा पिल  ा ी तु ा ा ा तु धीमती॥ 

 

पदाथ-िवभागः : , म,् पृ वी, चलसजीवः, मनु यः 

Monier –Wiliams 

ा/ - P. -जानाित, 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. - ापयित, to show or point out (the way) S3Br. ; to summon , invite Lalit. 2. 

ा/ - ा f. wisdom , intelligence , knowledge , discrimination , judgement S3Br. etc. 

ा/ - ा f. device , design S3Br. S3a1n3khS3r. 

ा/ - ा f. a clever or sensible woman W. 

ा/ - ा f. Wisdom personified as the goddess of arts and eloquence , सर वतीL. 

ा/ - ा f. a partic. शि or energy Hcat. 

ा/ - ा f. (with Buddh. )true or transcendental wisdom (which is three fold Dharmas. 110 ) 

MWB. 126 ; 128 
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ा/ - ा f. the energy of आ द-बु (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  

मा, ी, ( मीयत ेइित ।  + माङ् माने + “आत ोपसग ।” ३ । ३ । १०६ । इित अङ् । टाप् ।) यथाथ ानम ्। 

त प यायः । िमितः २ । इ यमरः । ३ । २ । १० ॥ मा- णम ्३ । इित श दर ावली ॥ (यथा, बोध- च ोदये । २ 

य अ के । “ य ा द मािस िव ाथािभधाियनः । वेदा ता य द शा ािण वौ ःै कमपरा यते ॥” यथा च ऋ वेद े। 

१० । १३० । ३ । “कासी मा ितमा कम् ॥” “य य मा माणिमय ा का कथ भूतासीत् ।” इित त ा य ेसायनः 

॥) यायमते त ित त कारक ानम ्। मिभ ानम ्। अ याः कारण ंगुणः । स च य े िवशे य ेिवशे- षण य 

स ब धः । अनुिमतौ सा यिविश प  ेपरामशः । शा दबोधे यो यतायाः ता प य य वा यथाथ ानम ्। उपिमतौ श य े

सादृ य- बुि ः । यथा, -- “दोषोऽ माया जनकः माया तु गुणो भवेत् । िप दरू वा द पो दोषो नानािवधः मृतः ॥ 

य े तु िवशे येण िवशेषणवता समम् । सि कष  गुण त ु यादथ वनुिमतौ पुनः ॥ प े सा यिविश  ेच परामश  

गुणो भवेत् । श य ेसादृ यबिु त ुभवेदपुिमतौ गणुः । शा दवोधे यो यताया ता प य याथ वा मा ॥ गुणः 

या मिभ त ु ानम ो यत े मा । अथवा त कारं यत ् ानं त ि शे यकम् ॥” इित भाषाप र छेद े। १३१-१३५ ॥ 

(“दोषः इित । अ मां ित दोषः कारणं मां ित गुणः कारण ंत ािप िप ा द पा दोषा अननगुताः तेषां कारण वम ्

अ वय ितरेका- यामवे िस म ्। गुण य माजनक व तु अन-ु मानात् िस म् । यथा मा ानसाधारण- 

कारणिभ कारणज याज य ान वात् अ - मावत् । न च दोषाभाव एव कारणमि वित वा यम ्। पीतः श ख इित 

ान थल ेिप दोष- स वात् श ख मानु पि स गात् िविनगमना- िवरहात् अन तदोषाभाव य कारण वमपे य 

गुणकारणताया या य वात् । न च गुणस वेऽिप िप ितब धात् श ख ेन सै य ानमतः िप ा द- दोषाभावानां 

कारण वमव य ंवा य ंतथा च क गणु य हतेु वक पनयेित वा य ंतथा य वय ित- रेका यां गुण यािप हतेु विस ःे । 

एव ं म ं ित गणुाभावः कारणिम य यािप सुवच वा  । त  दोषाः के इ याका ायामाह िप ेित । िचत् 

पी ा द मे िप ं दोषः िचत् च ादेः व प- प रमाण म ेदरू व ंदोषः । िच  वंशोरग- भ ेम डूकवसा निम येवं 

दोषा ाि तजनका इ यथः । अथ के गणुा इ याका ायां य- ादौ मशो गुणान ्दशयित य ेि वित । य े 
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िवशेषणवत ्िवशे यसि कष  गुणः अन-ु िमतौ सा यवित सा य ा यविैश ानं गुण इित एवम ेऽ यू ः । मां 

िन पमित म- िभ िमित । ननु य  शुि रजतयो रम ेरजत ेइित ानं जातं त  रजतांशेऽिप मा न यात ्त ान य 

मिभ वाभावात् अत आह अथविेत । त ि शे यकं त कारकं ानं मा इ यथः । इद त ुबो यम ्। येन स ब धेन 

त ा तेन स ब धेन त ि शे यकं तेन स ब धेन कारक व ंवा यम ्। तेन कपालादौ संयोगा- दना घटा द ाने 

नाित ाि ः ॥” * ॥) 

Amarkosha  

मा ी। मा ानम ्समानाथक: िमित, मा  3।2।10।1।6 

 

िवधा समृ ौ फुरण े फुरणा िमतौ मा। सूितः सव े योते ाधारः लमथः लम॥े 

 

पदाथ-िवभागः : , गुणः, बुि ः  

Vachaspatyam  

''' मा'''¦ ी  + मा--भाव ेअङ्। 

 

१ यथाथ ाने मिभ े ाने त ल ण ंतदु प ौ गणुा  भाषा॰ उ ा यथा( 

“दोषोऽ माया जनकः माया तु गुणो भवेत्। य े तु िवशे येण िवशेषणवता समम।् सि कष गुण त ु यादथ 

नुिमतौ पुनः। प  ेसा यिविश चे परामश  गुणो भवेत्। शा दबोध ेयो यताया तात-्प य याथ वा मा। गुणः 

या मिभ त ु ानम- ो यते मा। अथ वा त कारं यत् ानं त ि शे- यकम्” भाषा॰। दोषश द े

 

६६ पृ॰ मकारणं दृ य तथा च त ित त कारक ान वं मा व ं ामा या-परप यायम ्त  मतभेदेन वतो ा  ं

परतो ा त  परतो ा श दे 

 

३४ पृ॰ उ म्। त य िव तर- व ो यते। त  यायमते “ मा व ंन वतो ा ंसंशयानुपपि तः” भाषा॰ ाकृत  िस॰ 

मु॰ यथा “मीमांसका िह मा वं वतो ा िमित वदि त। त गु णां मते ान य व काश प वात् त ान ा-मा य ं

तेनैव गृ त ेइित। भ ना ंमते तु ानसती-ि यम्। ानज या ातता य ा। तया च ान-मनुमीयते। सुरा रिम ाणां 

मतेऽनु वसायेन ानंनृ ते। सवषामिप मते त ानिवषयक ानेन त ा-न ामा य ंगृ ते। िवषयिन य ं ह ानम्। 

अतो ानिवि वे ो िवषयः। त मतं दषूयित। न वतो-जा िमित। संशयेित। य द ानपामा य ं वतो ा ं यात ्

तदा यासदशो प ाने त संशयो न योत्। त िह य द ानं ातं तदा ामा य ं ातमेवेित कथंसंशयः। य द त ु ानं न 

ातं तदा ध म ानाभावा कथ ंसंशयः। त माज ान ामा यमनुमेयम्। तथा िहइद ान मा संवा द वृि जनक वात् 

य ैव ंत ैवंयथाऽ मा। इद ंपृिथवी व कारकं ानः मा ग ध-वित पृिथवी व कारक ान वात्। एवम् इदं जल ानं मा 
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ेहवित जल व कारक ान वात्। न च हतु- ानं वष ंजातिमित वा छम्। पृिथयी व कारक व व[Page4477-b+ 

38] वतो ा वात् त  ग धवि शे यक व यािप सु ह- वात्। त कारक वावि छ त ि शे यक वं परं नगृ त े

संशयानुरोधात्। न च मा व य सा य य िसि ः कथिमित वा यम ्इदं ान मा व य वतो- ा वात्। न च 

कारभेदेन ामा यभेदात् धट व-वित घट व कारादेः कथं िसि रित वा यम ्घट व -कारक व य 

विवशे यक व य च वतो ा वात्। घट यच पूवमुपि थत वाद ्घटिवशै यकं घट व कारकिमित ाने ामा य य 

बाधकाभावः। वसायपर तु ा-मा य ंन गृ ते। त  संशयसाम ीस व ेसंशय य-ैवोपप ेः। क ा यासदशायां 

तृतोयानु वसाया दना ामा य य वत एव हस भवात् थमानु वसायपरंन त ाहक विमित क यते 

संशयामरुोधात्। अथ ामा यानिुमतौ ामा य ह ेन त य िवषयिन य- प वाथ त  ामा य हो वा यः 

सोऽ यनुिम य तरे-णेित फलमुखी कारणमुखी वा नानव थेित चे  अ-गृहीत ामा य हक यैव िन य प वात्। य  

च ामा यसंशय त ैव परं ामा यानुिमतेरपे या याव-दाश कं ामा यानुिमित र यत एव सव  तु न संशयः िचत् 

को नुपि थतेः िचि शेषदशना दतः िचि -षया तरस ारा दित स ेपः। नन ुसबषां ानानांयथाथ वात् 

माल ण ेति शे यक वं िवशेषण ं थम्। न च र ग ेरजता थनः वृि मज था न वात् तवमते म याभावा दित 

वा यम्। त  िह दोषाधी-न य पुरोव िन वत ोपि थतरजतभेदा ह य हतुे- वात्। स यरजत थल त ुिविश ान य 

स वात् तदेवकारणम।् अ त ुवा त ािप भेदा ह एव कारणिमित। न चाऽ यथा याितः स भवित 

रजत य कारण यरजतसि वष याभावात् र ग ेरजतबु रेनपुप े रितचे  स यरजत थल े वृ  ित 

िविश ान य हते-ुतायाः कॢ वात् अ य िप त कक पनात्। न च स-वा द वृ ौ तु भेदा हः कारणिमित वा यम ्

लाघबा वृि मा े त य हतेु वक पनात्। इ थ  र ग ेरजत- विविश बु यनुरोधेन ानल णा यासि क पनेऽिप 

न ितः। फलमुखगारव यादोष वात्। क  यद ्र गर-जतयो रमे रजते इित ानं जातं न कारणबोधोऽिप। अिप च य  

र गरजतयो रम ेरजतर ग ेइित ानंत ोभय  सुगप वृि िनवृ ी वाताम्। र ग ेर ग[Page4478-a+ 38] 

भेद ह ेरजत ेरजतभेद हऽे यथा याितभयात्। व मतेर ग ेर गभदेा ह य रजत ेरजतभेदा ह य च 

स वाि क ानुिम त ित भेदा ह य हतेु व ेजल द ेवि न- ा यधूमवदभेदा हाद ्अनुिमित नबाधा। य द 

चिविश ानं कारणं तदाऽयोगोलके वि न ा यधूम ान-मनुिम यनुरोधादापिततम। इ थम ्अ यथा यातौ य- मेव 

माणम्। र ग ंरजततया जानामी यनुभवा- दित स ेपः”। वेदाि तमत ेत य वतो ा ता वेदा तप रभाषायां 

व था-िपता यथा 

“एवसु ानां माणानां ामा य ं वतएवउ प ते ायते च तथा िह मृ यनुभवसाधारणं संवा-दा द वृ यनुकूल ंत ित 

त कारक ान व ं ामा यंत  ानसामा यसाम ी यो यं न विधकं गुणमपे ते मामा ेऽनुगतगुणाभावात्। नािप 

य माया ंभू-योऽवयवेि यसि कषः, पा द य े आ म य े चतदभावात् स यिप ति मन् पीतः श ख इित 

य य म वा । अतएव न सि लङपरमशा दकमिप अनुिम- या द मायां गुणः असि ल गपरामशा द थलेऽिप 

िवषया-बाधेनानुिम यादेः मा वात्। न चैवम मािप मा या ानसामा यसाम यिवशेषा दितवा य ं

दोषाभाव यािपहतेु वा गीकारात्। न चैव ंपरत वम ्“आग तकुभावका-रणापे ायामेव परत वात्” ायते च ामा य ं

वतः, वतो ा व  दोषाभाव ेसित याव वा य ाहकसा-म ी ा वम्। वा यो वृि ानं त ाहक सा-ि ानं 

तेनािप वृि ाने गृ माण ेत तं ामा य-मिप गृ ते। न चैव ामा यसंशयानुपपि ः त सशयानुरोधेन दोष यािप 

स वेन दीषाभावघ टत वा- य ाहकाभावेन त  ामा य यैवा हात्। य ायाव वा य ाहक ा यो य व ं वत व ं
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संशय थले ामा य यो यो यतास वेऽिप दोषवशेना हात् नसंशयानुपपि ः। अ ामा य त ुन 

ानसामा यसाम ी यो यं मायाम य मा याप ेः क तु दोष यो यंना य ामा य ंयाव वा य ाहक ा म ्

अ ामाणय्-घटकतदभावव वादेविृ ानानुपनात वेन साि णा हीतुमश य वात ् क त 

िवसंवा द वृ या दिल गकानु-िम या दिवषय इित परत एवा ामा यमु प ते ायतेचेित”। अिधकं माणश द ेदृ यम्। 

Monier Wiliams  

मा/ - A1. -िममीते(Ved. inf. -म;े Pass. -मीयते) , 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. -मापयित, to cause correct knowledge, afford 

proof or authority MW. 1. 

मा/ -मा f. basis, foundation AV. 

मा/ -मा f. measure, scale RV. 

मा/ -मा f. right measure, true knowledge, correct notion Prab. Kap.Tarkas. IW. 59 etc. 

मा/ -मा 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  

मृितः, ी, ( म ृ+ ि न् ।) अनुभूतिवषय- ानम ्। इित च डीटीकायां नागोजीभ ः ॥ 

वा याि त याज यसं कारज य ानम ्। इित रसम री ॥ अनुभव-सं कार-ज य- ानम ्। यथा, -- “सि ब गवती 

धेा मृ यनुभवभे दका ॥” इित किवक प मुटीकायां दगुादासः ॥ क  । “िवभु बु या दगुणवान् बुि तु ि िवधा 

मता । अनुभूित मृित  यादनभूुित तु वधा ॥” इित भाषाप र छेदः ॥ 

Amarkosha 
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मिृत ी। धमशा म ्समानाथक: मृित,धमसंिहता 1।6।6।2।1 

 

ब धक पना कथा वि लका हिेलका। मृित त ुधमसंिहता समा ित त ुसं हः॥ 

 

पदाथ-िवभागः : , पौ षेयः 

 

मृित ी। मरणम ्समानाथक:िच ता, मृित,आ यान 1।7।29।1।2 

 

याि ता मृितरा यानमु क ठो किलके समे। उ साहोऽ यवसायः या स वीयमितशि भाक्.। 

 

: कामा दज मृितः 

 

पदाथ-िवभागः : , गुणः, मानिसकभावः 

Vachaspatyam  

''' मृित'''¦ ी म-ृ-ि न्। अनुभूतव तुन उ ोधकसहकारेणसं काराधीने 

 

१ ानभेदे। मयत ेवेदवम ऽनेन करणेि न्। 

 

२ धमशासनशा  ेवेदाथानुभवज य ेवेदाथानु-वादके मुिन णीते वा य पे शा े। 

“वेदाऽिखलोधममूल ं मृितशील ेच ति दाम”् मनुः। ानभेद मृित पल णा दकं पात॰ सू॰ भा॰ िववरणे-षू म ्उ ं  

यथा 

“अनुभूतिवषयाऽसं मोषः मृितः” सू॰। 

“ क य-य य िच ं मरित। आहोि वत् िवषय येित। ा ो-पर ः ययो ा हणोभयाकारिनभासः तथा-

जातीयकं सं कारमारमते स सं कारः व का नंतदाकारमवे ा हणोभयाि मकां मृित नयित। त  

हणाकारपूवा बुि ः ा ाकारपूवा मिृतः। साच यी, भािवत म ा चाभािवत म ा च ख े भािव-त म ा 

जा समये वभािवत म ेित। सवाः मृतयः माणिवप ययिवक पिन ा मृतीनामनुभवा भवि त” भा॰। 

“अनुभूतिवमयाऽस मोपः मृितः माणा दिभरनुभूत ेिवमयेऽस मोषः अ तेयः सा मृितः सं कारमा ज य य िह 

ान थ सं कारका-रणानुभावभािसती िवषय आ मीय तदिधकिवषयप र- ह त ुस मोषः तयेः क मात् सा यात्। 

मुष- तेय इ य मात् स मोषपद ु प ेः। एतदु ं  भवित। [Page5374-a+ 38] सव माणादयोऽनिधगतमथ 

सामा यतः कारतोवािधगमयि त, मृितः पुनन पूवानुभवम यादामित ा-मित ति षया तदनूिवषया वा न तु 

तदिधकिवषपासोऽयं कृ य तराि शेषः मृते रित। िवमषृित क य-य येित ा वण वात ्अनुभव य 

वानुभवा ःसं कःरो ा मेव मारयतीित। ितभासयित अनुभवमा जिनत वा ानुभवमेवेित। िवमृ यपपि त 
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उभय- मरणमवधारयित ा वणतया ा ोपर ः पर-माथत त ु ा हण ेएव उभयं तयोराकारं 

व पंिनभासयित काशयित। व कं कारणम नमा-कारो य य स तथो ः। वकारणाकार इ यथः। क-

मु ोधकं तेना न ंफलािभमखुीकरण ंय येित वे यथः। नन ुय द कारणिवचारेण बुि मरणयाः सा यंक त ह भेद 

इ यत आह  हणेित। हण-मुपादानं न च गृहीत योपदान ंस भवित तदनेनान-िधगतबाधनं वु े र य ं  

हणाकारो हण प ंपूव धान ंय याः सा तथो ा िवकि पत ायम ्अभेदेऽिपगणु धानभाव इित ा ाकारः पूवः 

थमो य याःसा तथो ा, इदमेव च ा ाकार य ा य पूब वंयदृ य तरिवषयीकृत वमथ य तदनेन 

वृ य तरिवषियकृत-गोचरा मृित र यु ं  भवित सोऽयस मोष इित। ननुअि त मृतेरिप स मोषः दशयित िह 

िप यादेरतीत यदशेकाला तरानुभूत याननुभूतचरदेशकाला तरस ब धं व ेइ यत आह सा च यीित भािवतः कि पतः 

म ोययासा तथो ा। अभािवतोऽकि पतः पारमा थक इित या-वत्। नेय ं मृितरिप तु 

िवप यय त ल णोपप वा मृ याभासतया त ु मृित ा माणाभासिमवेित भावः। क मात् पुनर त े मृत प यास 

इ यत आह। सवाः मृतय इित अनुभव ाि पूवा वृि ः मृित ततः मृती-नाम त ेिनवशे इ यथः”। धमश श द े

मृितभेदा दकं ३८ 

६३ पृ॰ दृ यम्। 

Monier-Williams 

मृित f. remembrance , reminiscence , thinking of or upon( loc. or comp. ) , calling to mind( 

मृितम ्अिप ते न याि त, " they are not even thought of ") , memory TA1r. ChUp. MBh. etc. 

 

मृित f. memory as one of the िभचा र-भावs(See. ) Das3ar. 

 

मृित f. Memory (personified either as the daughter of द and wife of अि गरस्or as the daughter 

of धमand मेधा) Hariv. Pur. 

 

मृित f. the whole body of sacred tradition or what is remembered by human teachers (in 

contradistinction to ुितor what is directly heard or revealed to the ऋिषs ; in its widest 

acceptation this use of the term मृितincludes the 6 वेदा- गs , the सू s both ौतand गृ , the 

law-books of मनुetc. [see next] ; the इितहासs [ e.g. the महाभारतand रामा-यण] , the पुराणs and 
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the नीितशा s ; इित मृतेः, " accord. to such and such a traditional precept or legal text ") IW. 

144 , 145 

 

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

codes of मनुया व यand the 16 succeeding inspired lawgivers , viz. अि , िव ण,ु हारीत, उशनसo्r 

शु , अि गरस्, यम, आप त ब, संवत, का यायन, बहृस्-पित, पराशर, ास, श ख, िलखीत, द and गौतम; all 

these lawgivers being held to be inspired and to have based their precepts on the वेद; See. 

IW. 203 ) Gr2S3rS. Mn. Ya1jn5. etc. 

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

मृित f. a kind of metre L. 

मृित f. N. of the letter गU्p. 

मृित f. desire, wish Pan5cat. iii , 258 ( v.l. for पृहा). 

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 

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 
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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 AI 

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 

Wissner- 

Gross 

F = T ∇ S [10] 

"Intelligence is a force, F, that acts so as to maximize future freedom of 

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, τ. 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.5 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.

No. 

Name  Period Gana/Varga 

1. Amarkosha 5th Cen.A.D. Vanaushadhi Varga  

2. Sausruta Nighantu 6th Cent. A. D. Haridradi Gana 

3 Ashtanga Nighantu 8th Cent. A. D. Sarivadi Gana 
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4. Dhanvantari Nighantu 10th - 13th Cent. 

A.D. 

Guduchyadi Varga 

5 Shodhala Nighantu 12thCent. A.D. Guduchyadi Varga 

6. Hridayadipaka 

Nighantu 

13th Cent. A.D.  

7. Abhidhanaratnamala 

(Sadrasa Nighantu)  

13th Cent. A.D. Madhura dravya skandha.  

8 Madhava-Dravyaguna 13th Cent. A.D. Vividh-Aushadi varga. 

9 Madanpala Nighatuu 14th Cent. A.D. Abhayadi varga” 

 

10 Kaiyadev Nighantu 

(Pathyapathya 

Vibodhaka) 

15th Cent. A.D. Aushadhi Varga 

 

11. Bhavaprakasa Nighantu 16th Cent. A.D. Haritakyadi Varga  

12. Gunaratnamala 16th Cent. A.D. Haritakyadi Varga  

13. Rajanighantu 

(Nighantu Raja, 

Abhidhana chudamani)  

17th Cent. A.D. 

 

Pipalyadi Varga 

14. Nighantu Adarsha  20th Cent. A.D. Palashadi 

Varga 

15. Priya Nighantu 20th 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  Samhita   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             

Yashtimadhu             

Yashtimadhuk             

Madhuka              

Madhuyashti             

Madhusrava             

Madhu             

Madhuvalli             

Yashti             

Yashtayaha             

Madhulika             

Jalaja             
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Yashtik              

Madhuyashtika             

Yashtika              

Kashthamadhuka              

Vallimadhuka             

Parushako              

Mriduphala             

Dhanvanachchhad             

Madhukam             

[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, SdN – Shadrasa Nighantu(Abhidhanaratnamala)]1 - 24 

 

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 



  Review of Literature 

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 37 
 

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 √ √        

2 Pittahara √  √ √      

3 Shukravardhaka √   √  √    

4 Shoshaghana     √      

5 Vishaghana    √      

6 Raktapittahar        √ √  

7 Grahi       √   

8 Vrisya √ √     √  √ 

9 Chakshushya √ √   √ √ √  √ 

10 Swarya  √    √  √   

11 Vranya √  √   √ √   

12 Vranashodhan        √  

13 Krimi         √  

14 Kushthaghna        √  

15 Pipasa   √       

16 Vamana    √       

17 Balya √ √   √ √    

18 Tridoshahar      √ √    

19 Sotha 

Shamanartha 

     √    

20 Kshaya 

Shamanarth 

    √ √    

21 Keshya  √    √     

22 Shosha 

Shamanartha 

    √     

23 Ruchya  √        

24 Kanthya         √ 
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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]1 - 24 

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  

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

 Commission E, ESCOP, WHO.)  

 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.  

 Indian Herbal Pharmacopoeia recognizes its use as an anti-inflammatory and antiulcer 

agent.  

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

treatment of peptic ulcer.  

25 Asrait √         
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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  

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

Risks 

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.25  

2. 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. 26 

3. 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.27 

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. 28 

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. 29  

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.30    

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.31 

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.32  

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.33 

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.34 

11. One experimental study has been conducted by Min Ji Cho et al. This study was 

conducted for three licorice varieties, Glycyrhiza uralensis, 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.35 

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 

interview. 36 

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.37  

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. 38 
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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.39 
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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 5–40 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 

 

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 63ᵒC and holding at such temperature continuously for at least 30 minutes or heating 

it to at least 71.5ᵒC 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 10ᵒC, or less. 

Sr.No Constituents  Units  Cow Buffalo  Goat Sheep 

1 Water g 87.8 81.1 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 2.4 4.2 2.3 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 
Energy 

kcal 66 110 60 95 

kJ 275 463 253 396 
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2. Sterilisation: It means heating milk in sealed container continuously to a temperature of 

either 115ᵒC for 15 minutes or at least 130ᵒC 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.  
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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 – H0  

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

cognitive parameters in healthy volunteers.  

Alternate Hypothesis – H1 

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.O.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) 
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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 (30th 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 1month.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 



  Methodology 

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 62 
 

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 II (60th 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 1month.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 III (90th 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 ½ 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 III 

(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  



  Methodology 

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 65 
 

1. Digit Letter Substitution Test (DLST) was conducted at baseline visit and at the end of 

the study.  

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

study. 

3. Overall Improvement was assessed at the end of the study 

Methodology for assessment parameters 

1. Digit Letter Substitution Test (DLST)  

a. Digit letter substitution test includes visual scanning, mental flexibility, sustained 

attention and psychomotor speed of information processing.  

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

columns.  

c. 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. 

d. 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. 

e. They were instructed to substitute as many target digits as possible in the specified 

time of 90 seconds.  

2. 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.  

b. The six letter cancellation task worksheet consists of an array of random alphabets, A-

Z, in 14 rows and 22 columns.  

c. 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.  

d. 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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e. 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  

1. Both of these tests were conducted on the same day  

2. Both tests were conducted in one to one manner.  

3. 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.  

4. After completion of Digit Letter Substitution Test (DLST), that worksheet was taken 

and Six Letter Cancellation Test (SLCT) was issued.  

5. 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.  

6. After completion of Six Letter Cancellation Test (SLCT), that worksheet was taken. 

7. The invigilators were sat quietly and minimized movements to avoid distracting the 

participant during these tests. 

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

these tests. 

3. Overall improvement  

a. Discussion with school teacher was 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/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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Table No. 2 Schedule of activities conducted during the study 

 

 

 

Activity 
Screening 

Visit 

Baseline 

Visit 
Visit I Visit II Visit III 

Written Informed Consent  X X X X 

Assessment of Inclusion/ 

Exclusion Criteria 
  X X X 

Demographic Data 

and History 
X  X X X 

Prakriti evaluation X  X X X 

Examinations (Vitals, 

Systemic, height, weight 

Clinical) 

     

Evalation of Assessment 

parameters  - DLST, SLCT 
X  X X  

CGI Scale Assessment  X  X X  

Teachers Narrative X     

Drug Dispensing X    X 

Drug Compliance X X    

Safety assessment and 

ADR/Adverse Events 
X     
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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. 

No

. 

Age  Group A Group B Total (Group A + B) 

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) 

 

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 

(p > 0.05) Std. Error of Mean 0.107 0.102 

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. 

No. 

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

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)  

 

 

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) 

Sr. 

No. 

Religion Group A Group B Total (Group A + B) 

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) 

 

 

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) 

Sr. 

No. 

Standard Group A Group B Total (Group A + B)  

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) 

 

 

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) 

Sr. 

No. 

Financial 

Status 

Group A Group B Total (Group A + B) 

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) 

 

 

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) 

Sr. 

No. 

Diet 

Pattern 

Group A Group B Total (Group A + B) 

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) 

 

 

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. 

No. 

Prakruti Group A Group B Total (Group A + B) 

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) 

 

 

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).  
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Sr. 

No. 

Agni Group A Group B Total (Group A + B) 

Frequency Percent Frequency Percent Frequency Percent 

1. Sama 19 16.0 14 11.7 33 13.81 

2. Vishama 41 34.5 40 33.3 81 33.89 

3. Teekshna 44 37.0 40 33.3 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) 

 

 

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) 

Sr. 

No. 

Koshtha Group A Group B Total (Group A + B)  

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) 

 

 

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 

Parameter 
Group N Mean SD SE t 

Sig. (2-

tailed) 

Height Baseline 
A 119 1.386 0.076 0.007 

-0.336 0.737 
B 120 1.389 0.078 0.007 

Weight Baseline 
A 119 31.286 8.479 0.777 

-0.134 0.894 
B 120 31.424 7.487 0.683 

BMI Baseline 
A 119 16.099 3.189 0.292 

-0.081 0.936 
B 120 16.131 2.866 0.262 

DLST Total 

Baseline 

A 119 32.017 9.729 0.892 
-0.697 0.486 

B 120 32.858 8.918 0.814 

DLST Wrong 

Baseline 

A 119 1.168 3.482 0.319 
0.245 0.807 

B 120 1.083 1.481 0.135 

DLST Net  

Baseline 

A 119 30.849 10.380 0.952 
-0.723 0.471 

B 120 31.775 9.418 0.860 

SLCT Total 

Baseline 

A 119 21.067 6.712 0.615 
1.100 0.273 

B 120 20.117 6.651 0.607 

SLCT Wrong 

Baseline 

A 119 0.588 1.123 0.103 
-1.276 0.203 

B 120 0.808 1.514 0.138 

SLCT Net 

Baseline 

A 119 20.479 6.548 0.600 
1.407 0.161 

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) 

Pair Parameter 
 

Statistics 
Paired Difference 

t 
Sig. (2-

tailed) Mean SD 

Pair 1 

DLST Total 

Baseline 

Mean 31.478 

-10.087 7.756 -13.947 0.000* 

SD 9.291 

SE 0.866 

DLST Total AT 

Mean 41.565 

SD 10.634 

SE 0.992 

Pair 2 

DLST Wrong 

Baseline 

Mean 1.139 

0.591 3.433 1.847 0.067 

SD 3.497 

SE 0.326 

DLST Wrong AT 

Mean 0.548 

SD 2.507 

SE 0.234 
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Pair 3 

DLST Net  Baseline 

Mean 30.339 

-10.678 8.060 -14.208 0.000* 

SD 9.999 

SE 0.932 

DLST Net AT 

Mean 41.017 

SD 10.958 

SE 1.022 

[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) 

Pair Parameters 
 

Statistics Paired Difference 
t 

Sig. (2-

tailed) Mean SD 

Pair 

1 

DLST Total Baseline 

Mean 32.756 

-5.382 5.473 -10.564 0.000* 

SD 9.068 

SE 0.846 

DLST Total AT 

Mean 38.139 

SD 9.298 

SE 0.867 

Pair 

2 

DLST Wrong Baseline 

Mean 1.130 

0.139 2.313 0.645 0.520 
SD 1.495 

SE 0.139 

DLST Wrong AT Mean 0.991 
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SD 1.673 

SE 0.155 

Pair 

3 

DLST Net  Baseline 

Mean 31.626 

-5.478 6.244 -9.409 0.000* 

SD 9.566 

SE 0.892 

DLST Net AT 

Mean 37.104 

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)  

Parameter Group 
 

Statistic 
Mean 

Difference 

Std. Error 

Difference 
T 

Sig. (2-

tailed) 

DLST 

Total AT 

A 

Mean 41.565 

3.426 1.317 2.601 0.010* 

SD 10.634 

SE 0.992 

B 

Mean 38.139 

SD 9.298 

SE 0.867 

DLST 

Wrong 

AT 

A 

Mean 0.548 

-0.443 0.281 -1.578 0.116 

SD 2.507 

SE 0.234 

B 

Mean 0.991 

SD 1.672 

SE 0.156 

DLST Net 

AT 
A 

Mean 41.017 
3.913 1.348 2.902 0.004* 

SD 10.958 
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SE 1.022 

B 

Mean 37.104 

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 

 

 

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) 

Pair Parameter 
 

Statistics 
Paired Difference 

T 
Sig. (2-

tailed) Mean SD 

Pair 

1 

SLCT Total 

Baseline 

Mean 20.826 

-5.304 6.607 -8.610 0.000* 

SD 6.619 

SE 0.617 

SLCT Total AT 

Mean 26.130 

SD 7.766 

SE 0.724 

Pair 

2 

SLCT Wrong 

Baseline 

Mean 0.600 

0.174 1.352 1.379 0.171 

SD 1.138 

SE 0.106 

SLCT Wrong 

AT 

Mean 0.426 

SD 0.909 

SE 0.085 

Pair 

3 

SLCT Net  

Baseline 

Mean 20.226 

-5.478 6.496 -9.044 0.000* 

SD 6.440 

SE 0.601 

SLCT Net AT 

Mean 25.704 

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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Table 16: Within Group Analysis of Effect on SLCT in Group B (n = 115) 

Pair Parameter 
 

Statistics 
Paired Difference 

T 
Sig. (2-

tailed) Mean SD 

Pair 

1 

SLCT Total 

Baseline 

Mean 20.113 

-4.009 6.065 -7.088 0.000* 

SD 6.750 

SE 0.629 

SLCT Total AT 

Mean 24.122 

SD 6.163 

SE 0.575 

Pair 

2 

SLCT Wrong 

Baseline 

Mean 0.843 

0.183 2.050 0.955 0.342 

SD 1.537 

SE 0.143 

SLCT Wrong AT 

Mean 0.661 

SD 1.401 

SE 0.131 

Pair 

3 

SLCT Net  Baseline 

Mean 19.270 

-4.191 5.712 -7.868 0.000* 

SD 6.404 

SE 0.597 

SLCT Net AT 

Mean 23.461 

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) 

Parameter Group 
 

Statistic 
Mean 

Difference 

Std. Error 

Difference 
T 

Sig. (2-

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 

B 

Mean 24.122 

SD 6.163 

SE 0.575 

SLCT 

Wrong 

AT 

A 

Mean 0.426 

-0.235 0.156 -1.508 0.133 

SD 0.909 

SE 0.085 

B 

Mean 0.661 

SD 1.401 

SE 0.131 

SLCT Net 

AT 

A 

Mean 25.704 

2.243 0.896 2.503 0.013* 

SD 7.545 

SE 0.704 

B 

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/m2. At the end of first month it was 16.186 ± 3.188 kg/m2, while at the end 

of second and third month it was 16.078 ± 3.251 kg/m2 and 16.009 ± 3.198 kg/m2, 

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 ƞ2 = 0.864. For weight – Wilks’ Lambda = 0.611, F (3, 112) = 

23.729, p < 0.001 and ƞ2 = 0.389. For BMI – Wilks’ Lambda = 0.869, F (3, 112) = 5.647, p < 

0.05 and ƞ2 = 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) 

Parameters Mean SD 
Multivariate Test: Wilks’ Lambda 

Value F Hypothesis df Error df Sig. 

Height Baseline 1.383 0.075 

0.136 236.430 3.000 112.000 0.000* 
Height FU1 1.396 0.076 

Height FU2 1.399 0.075 

Height AT 1.406 0.076 

Weight Baseline 31.261 8.580 

0.611 23.729 3.000 112.000 0.000* 
Weight FU1 31.922 8.763 

Weight FU2 31.871 8.872 

Weight AT 32.037 8.901 

BMI Baseline 16.142 3.222 

0.869 5.647 3.000 112.000 0.001* 
BMI FU1 16.186 3.188 

BMI FU2 16.078 3.251 

BMI AT 16.009 3.198 

[Foot Note: Measuring units – height – meter, weight – kilogram, BMI – kg/m2, * - 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) 

Parameter 1 Parameter 2 
Mean Difference 

(Parameter1- Parameter2) 

SE Sig.a 

Height Baseline 
Height FU1 -0.012* 0.001 0.000 

Height FU2 -0.016* 0.001 0.000 
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Height AT -0.023* 0.001 0.000 

Height FU1 

Height Baseline 0.012* 0.001 0.000 

Height FU2 -0.003* 0.000 0.000 

Height AT -0.010* 0.001 0.000 

Height FU2 

Height Baseline 0.016* 0.001 0.000 

Height FU1 0.003* 0.000 0.000 

Height AT -0.007* 0.001 0.000 

Height AT 

Height Baseline 0.023* 0.001 0.000 

Height FU1 0.010* 0.001 0.000 

Height FU2 0.007* 0.001 0.000 

Weight Baseline 

Weight FU1 -0.661* 0.085 0.000 

Weight FU2 -0.610* 0.097 0.000 

Weight AT -0.776* 0.105 0.000 

Weight FU1 

Weight Baseline 0.661* 0.085 0.000 

Weight FU2  0.050 0.060 1.000 

Weight AT -0.115 0.083 1.000 

Weight FU2 

Weight Baseline 0.610* 0.097 0.000 

Weight FU1 -0.050 0.060 1.000 

Weight AT -0.165 0.076 0.189 

Weight AT 

Weight Baseline 0.776* 0.105 0.000 

Weight FU1 0.115 0.083 1.000 

Weight FU2  0.165 0.076 0.189 

BMI Baseline 

BMI FU1 -0.043 0.044 1.000 

BMI FU2 0.065 0.050 1.000 

BMI AT 0.133 0.055 0.108 

BMI FU1 

BMI Baseline 0.043 0.044 1.000 

BMI FU2 0.108* 0.033 0.008 

BMI AT 0.176* 0.047 0.002 

BMI FU2 
BMI Baseline -0.065 0.050 1.000 

BMI FU1 -0.108* 0.033 0.008 
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BMI AT 0.068 0.042 0.660 

BMI AT 

BMI Baseline -0.133 0.055 0.108 

BMI FU1 -0.176* 0.047 0.002 

BMI FU2 -0.068 0.042 0.660 

[Foot Note: Measuring units – height – meter, weight – kilogram, BMI – kg/m2, 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 ± 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/m2. It changed to 16.181 ± 2.862 kg/m2 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/m2 and 16.122 ± 2.951 kg/m2, 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 ƞ2 = 0.835. For weight – Wilks’ Lambda = 0.623, F (3, 112) = 22.573, 

p < 0.001 and ƞ2 = 0.377. For BMI – Wilks’ Lambda = 0.981, F (3, 112) = 0.720, p > 0.05 and 

ƞ2 = 0.019) (Table 20). 

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

Parameter Mean SD 

Multivariate Test: Wilks’ Lambda 

Value F 
Hypothesis 

df 
Error df Sig. 

Height Baseline 1.390 0.078 

0.165 189.459 3.000 112.000 0.000* 
Height FU1 1.403 0.078 

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 

0.981 0.720 3.000 112.000 0.542 
BMI FU1 16.181 2.862 

BMI FU2 16.130 2.880 

BMI AT 16.122 2.915 

[Foot Note: Measuring units – height – meter, weight – kilogram, BMI – kg/m2, 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 

(Parameter1- Parameter2) 

SE Sig.a 

Height Baseline 

Height FU1 - 0.013* 0.001 0.000 

Height FU2 - 0.016* 0.001 0.000 

Height AT - 0.022* 0.001 0.000 

Height FU1 

Height Baseline 0.013* 0.001 0.000 

Height FU2 - 0.004* 0.001 0.000 

Height AT - 0.009* 0.001 0.000 

Height FU2 

Height Baseline 0.016* 0.001 0.000 

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 Baseline 

Weight FU1 - 0.627* 0.087 0.000 

Weight FU2 - 0.710* 0.104 0.000 

Weight AT - 0.937* 0.120 0.000 

Weight FU1 

Weight Baseline 0.627* 0.087 0.000 

Weight FU2  - 0.083 0.072 1.000 

Weight AT - 0.310* 0.092 0.006 

Weight FU2 

Weight Baseline 0.710* 0.104 0.000 

Weight FU1 0.083 0.072 1.000 

Weight AT - 0.228* 0.081 0.034 

Weight AT 

Weight Baseline 0.937* 0.120 0.000 

Weight FU1 0.310* 0.092 0.006 

Weight FU2  0.228* 0.081 0.034 

BMI Baseline 

BMI FU1 - 0.023 0.046 1.000 

BMI FU2 0.027 0.051 1.000 

BMI AT 0.036 0.057 1.000 

BMI FU1 

BMI Baseline 0.023 0.046 1.000 

BMI FU2 0.050 0.036 1.000 

BMI AT 0.059 0.049 1.000 

BMI FU2 

BMI Baseline - 0.027 0.051 1.000 

BMI FU1 - 0.050 0.036 1.000 

BMI AT 0.008 0.041 1.000 

BMI AT 

BMI Baseline - 0.036 0.057 1.000 

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/m2, 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 ƞ2 = 0.009. For 

weight – Wilks’ Lambda = 0.987, F (3, 226) = 0.985, p > 0.05 and ƞ2 = 0.013. For BMI – 

Wilks’ Lambda = 0.986, F (3, 226) = 1.048, p > 0.05 and ƞ2 = 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 

 

 

 

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) 

Parameter Group Mean SD 

Multivariate Test: Wilks’ Lambda 

Value F 
Hypothesis 

df 
Error df Sig. 

Height 

Baseline 

A 1.383 0.075 

0.991a 0.672 3.000 226.000 0.570 

B 1.390 0.078 

Height FU1 
A 1.396 0.076 

B 1.403 0.078 

Height FU2 
A 1.399 0.075 

B 1.407 0.079 

Height AT 
A 1.406 0.076 

B 1.412 0.081 

Weight 

Baseline 

A 31.261 8.580 

0.987b 0.985 3.000 226.000 0.400 

B 31.517 7.503 

Weight FU1 
A 31.922 8.763 

B 32.143 7.645 

Weight FU2 
A 31.871 8.872 

B 32.226 7.768 

Weight AT 
A 32.037 8.901 

B 32.454 7.873 

BMI 

Baseline 

A 16.142 3.222 

0.986c 1.048 3.000 226.000 0.372 

B 16.158 2.871 

BMI FU1 
A 16.186 3.188 

B 16.181 2.862 

BMI FU2 
A 16.078 3.251 

B 16.130 2.880 

BMI AT 
A 16.009 3.198 

B 16.122 2.915 
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[Foot Note: Measuring units – height – meter, weight – kilogram, BMI – kg/m2, a – Analysis 

of Height*Group, b – Analysis of Weight*Group, c – 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 

Fitness 

Group A Group B 

At 

Baseline 

At FU1 At FU2 AT At Baseline At FU1 At FU2 AT 

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 

Level 

Group A Group B 

At 

Baseline 

At FU1 At FU2 AT At Baseline At FU1 At FU2 AT 

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 

in Class 

Group A Group B 

At 

Baseline 

At FU1 At FU2 AT At 

Baseline 

At FU1 At FU2 AT 

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 

Fitness 

Group A Group B 

At 

Baseline 

At FU1 At FU2 AT At 

Baseline 

At FU1 At FU2 AT 

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. 

No. 

Parameter Group A Group B 

Number of 

Students 

Percentage Number of 

Students 

Percentage 

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 
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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) product1.”  

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).  

                                                           
1 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

 

 

In group A, total 201 (29.73 %) were associated while 

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. 

No. 

Association 

with 

Immunity 

No. of 

Events

1 Associated 201

2 Not 

Associated 

119

 Total 320
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Graph 15: Association of Adverse Events with Infection, Allergy and Immunity (n= 676)

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 

(Table 28).  

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

Group A Group B 

No. of 

Events 

Percentage No. of 

Events 

Percentage No. of 

Events

201 29.73 229 33.88 

119 17.60 127 18.79 

320 47.34 356 52.66 
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with Infection, Allergy and Immunity (n= 676) 

 

119 (17.60 %) were not associated with 

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

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

Total 

No. of 

Events 

Percentage 

430 63.61 

246 36.39 

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. 

No 

 Group A Group B Total 

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 5.12 40 9.30 

3. Digestive System 29 6.74 24 5.58 53 12.33 

4. ENT and Dental 5 1.16 1 0.23 6 1.40 

5. Skin Related 2 0.47 16 3.72 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) 

 

 

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 

(UTI) (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

 

Observations associated with 

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 

Adverse Event 

Term 

At Baseline

Group 

A 

Common Cold 2 

Cough 2 

Rhinitis 11
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adverse events associated with digestive system in group A was 8, while in group B it was 5. 

th 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

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) 

At Baseline At FU 1 At FU 2

Group 

 

Group 

B 

Group  

A 

Group 

B 

Group 

A 

Group 

 

Respiratory System 

 0 12 12 2 

 3 12 11 7 

11 12 2 1 3 
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adverse events associated with digestive system in group A was 8, while in group B it was 5. 

th 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 

 

Table 30: Analysis of Adverse Events Related to Infection, Allergy and Immunity in Group A 

U 2 AT 

Group 

B 

Group 

A 

Group 

B 

5 18 19 

7 11 10 

5 3 11 



  Observations, Results and Discussion  

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 105 
 

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 

to infection) 

0 0 3 1 0 1 0 1 

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 

Dental Caries 

0 0 1 0 0 0 1 0 

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. 

No. 

Time Line Group A Group B Total 

Frequency Percentage Frequency Percentage Frequency Percentage 

1 Baseline to 

FU1 

89 47.59 98 52.41 187 100.00 

2 FU1 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) 

 

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. 

No. 

Time Line Group A Group B Total 

Frequency Percentage Frequency Percentage Frequency Percentage 

1 Baseline to 

FU1 

141 41.47 199 58.53 340 100.00 

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. 

No. 

Time Line Group A Group B Total 

Frequency Percentage Frequency Percentage Frequency Percentage 

1 Baseline to 

FU1 

50 49.02 52 50.98 102 100.00 

2 FU1 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)  

 

 

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. 

No. 

Time Line Group A Group B Total  

Frequency Percentage Frequency Percentage Frequency Percentage 

1 Baseline to 

FU1 

47 52.22 43 47.78 90 100.00 

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. 

No. 

Time Line Group A Group B Total  

Frequency Percentage Frequency Percentage Frequency Percentage 

1 Baseline to 

FU1 

3 25.00 9 75.00 12 100.00 

2 FU1 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 

Intensity 

46.333 10.625 46.333 17.308 0.000 1.000 

Episodes with 

Moderate Intensity 

4.333 1.247 12.000 3.559 -2.875 0.045 
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Graph 21:  Number of Students Suffering from Adverse Events in Mild and Moderate 

Intensity 

 

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. 

No. 

Time Line Group A Group B Total  

Frequency Percentage Frequency Percentage Frequency Percentage 

1 Baseline to 

FU1 

26 42.62 35 57.38 61 100.00 

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. 

No. 

Time Line Group A Group B Total  

Frequency Percentage Frequency Percentage Frequency Percentage 

1 Baseline to 

FU1 

24 58.54 17 41.46 41 100.00 

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 
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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 

Term 

Baseline At FU 1 At FU 2 AT 

Group 

A 

Group 

B 

Group 

A 

Group 

B 

Group 

A 

Group 

B 

Group 

A 

Group 

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 

Vision 

3 5 0 1 1 1 0 0 

Excessive 

Sweating 

1 0 1 0 0 0 0 0 

Eye Pain 3 5 1 4 0 0 4 1 

Fracture of left 

radius  

0 0 0 0 0 1 0 0 

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 

Hypertrophy 

10 11 7 14 12 15 2 6 

Vertigo 0 0 0 1 0 1 0 2 

Vomiting (Related 

to Faulty Diet)  

0 1 2 1 0 1 1 0 

White Patches on 

Skin 

1 0 0 0 0 0 0 1 

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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CONSORT Diagram 
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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 i. 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 understandii. ‘Dhruti’ is 

firmness about a thing that is understoodiii. ‘Medha’ is wisdom or prudenceiv. ‘Pradnya’ is to 

understanding of modus operandi of anythingv. ‘Prama’ is ability to measure or estimatevi, 

while, ‘Smruti’ is ability to remembervii. 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 adultsviii. Elst W V D et al (2006) have assessed results of DLST in 

1,858 adults between 24 and 81 years adultsix. 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 datax. 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 childrenxi. 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 diseasexii.   

 

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 informationxiii. 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’xiv. It 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 xv . 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) 

 

 

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 yearsxvi. 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 guidelinexvii. 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 cognitionxviii. Agrawal U et al (2015) have concluded that vegetarian diet is 

associated with improvement in depression, anxiety and productivityxix. Similar results are 

reported by Breezhold B et al (2015) as wellxx. 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 IQ is associated with Pitta Vata followed by Pitta 

Kapha Prakruti xxii . 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 IQ is associated with Kapha Prakrutixxiii. 

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) xxiv . Similarly improvement in DLST is also 

reported in cognitive function after following Chandra Anga Pranayam (Shanthanam Kumar 

SS et al, 2020)xxv. Gulati K et al (2019) have reported improved DLST and SLCT scores in 

school going children after intervention of different Yoga procedures for 4.5 monthsxxvi. 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)xxvii. 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) xxviii . Similar results are seen in another study evaluating effect of Kapalbhati on 

performance of DLST and SLCT (Pradhan B, 2013)xxix.  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 placeboxxx. 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 infarctsxxxi. 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)xxxii. It has also 

been demonstrated that healthy diet at midlife preserves global cognitive function, especially 

verbal memory (Kesse-Guyot E et al, 2012)xxxiii. Protective role of antioxidants has also been 

claimed against age related decline in cognition in a systematic review (Rafnsson S. B. et al, 

2013)xxxiv 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) xxxv . But in another study by Jaykaran et al (2009) 

fluoxetine has also shown improved cognitive functionsxxxvi. 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 

emphasisxxxvii. 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 Shukraxxxviii. 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’.  

 

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 xxxix . Kolhe et al (2013) have reported beneficial effect of Yashtimadhu 

Ghanavati and Tagara Ghanavati with psychotherapy in management of mental adjustment 

disorder in young adultsxl. 
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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, 

glicoisoflavanonexli, glycyrrhetenic acidxlii and six phenolic compoundsxliii. 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 

and reversal of amnesia caused by scopolamine induction in ratsxliv. Yashtimadhu extracts 

have free radical scavenging activity, inhibitory effect against lipid peroxidation and 

deoxyribose, thus proving its antioxidant effectxlv. 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 

Yashtimadhu in hypoxic rats xlvi . 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 

ratsxlvii. 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 accidentsxlviii. 

Rathee P et al (2008) have claimed increased blood circulation in central nervous system and 

balancing of sugar levels in bloodxlix. Dhingra D et al (2004) have claimed beneficial effect on 

learning and memory in micel. 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 Sheetali. Acharya Sushruta has explained Khseera as essence of all 

drugs which don’t contain any waste part lii. 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)liv. 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)lv 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) lvi  (Deshpande VS and Deshpande SV, 2018) lvii . Famous 

Ayurvedic medicine – Chyavanprash is known to have positive effects on health of school 



  Observations, Results and Discussion  

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 129 
 

going children (Gupta A et al, 2017)lviii. 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) lix. 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. et al, 2005)lx. 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. 
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SUMMARY AND CONCLUSION 

Summary 

 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.  

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

 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 

 Sample size - 239 

 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. 

 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. 

 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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AnaumatIp~ 

 

SaIYa-k - svasqa maulaaMmaQyao maoQya rsaayanaacao ivaSaoYat: yaYTImaQau caUNaa-cao duQaasaaobat saovana kolyaanao Aaraogya va baaOWIk patLIvar 
haoNaara pirNaama  ivaValayaatIla ivaVaqyaa-Mvar AaQaarIt AByaasa 

malaa yaa AByaasaasaMdBaa-t puroSaI maaihtI purvaNyaat AalaI Aaho.maI maaihtIp~k kaLjaIpUva-k pUNa- vaacalao Aaho  ( malaa vaacaUna 
daKvaNyaat Aalao Aaho) va malaa tI maaihtI samajalaolaI AsaUna maaJyaa palyaanao yaa AByaasaat  svaocConao sahBaagaI haoNyaasa maaJaI 
AnaumatI Aaho.maaJyaa pS̀naaMcaI ]%tro malaa samaaQaanakarkir%yaa imaLalaolaI Aahot.yaa AByaasaat BaivaYyaat malaa kahI pS̀na 
]d\Bavalyaasa p`mauK AByaasak Aqavaa %yaaMcao sahkarI %yaacaI ]%tro dotIla.sadr AByaasaatIla maaJyaa palyaacaa sahBaaga eoicCk 
AsaUna kuzlaohI karNa na dota yaa AByaasaatUna tao kQaIhI baahor pDU Saktao / Sakto yaacaI malaa pUNa- jaaiNava Aaho. 

svaaxarI /Davyaa hatacaa AMgaza
     

 

palakacao naava 
 

 

idnaaMk  

svaaxarI 
   

 

saaxaIdaracao naava 
 

 

idnaaMk   
 

 

svaaxarI  

AByaasakacao naava  

idnaaMk 
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      maaihtIpUNa- saMmatIp~k marazI  

naava - svasqa maulaaMmaQyao maoQya rsaayanaacao ivaSaoYat: yaYTImaQau caUNaa-cao duQaasaaobat saovana kolyaanao Aaraogya va baaOWIk patLIvar haoNaara pirNaama  
ivaValayaatIla ivaVaqyaa-Mvar AaQaarIt AByaasa  

]_oSa - sadr AByaasaat ivaValayaatIla svasqa ivaVaqyaa-MmaQyao maoQya rsaayanaacao ivaSaoYat: yaYTImaQau caUNaa-cao duQaasaaobat saovana kolyaanao Aaraogya va baaOWIk 
patLIvar haoNaara pirNaama AByaasaNao Apoixat Aaho.  

P`aik`yaa - (a AByaasaasaazI sava-p`qama iTLk maharaYT/ ivaVapIzacyaa [iqa@sa kimaTIkDUna maanyata imaLvalaI jaa[-la. yaacaI naaoMdNaI i@lanaIkla T/ayala 
rijasT/I Aa^f [MiDyaacyaa saMkotsqaLavar kolaI jaa[-la. %yaanaMtr ivaValayaatIla p`SaasakIya vya@tIMnaa yaasaMdBaa-t BaoTUna saMpUNa- maaihtI idlaI jaa[-la. 
%yaaMcyaa prvaanagaInaMtr palakaMSaI va ivaVaqyaa-MSaI saMvaad saaQalaa jaa[-la. palakaMcyaa prvaanagaInao va ivaVaqyaa-Mcyaa svaocConao %yaaMcaa yaat samaavaoSa kolaa    
jaa[-la.  sahBaagaI ivaVaqyaa-McaI r^nDmalaI daona A va ba gaTat ivaBaagaNaI kolaI jaa[-la. %yaapOkI A gaTalaa AByaasaacao AaOYaQa mhNajao yaYTImaQaU caUNa- 1ga`̂ma 
AQaa- kp duQaasaaobat 50 imalaI idvasaatUna daona vaoLa 90 idvasaaMsaazI saovana krNyaasa saaMgaItlao jaa[-la  va ba gaTalaa kovaL AQaa- kp duQaacao 50 imalaI 
idvasaatUna daona vaoLa 90 idvasaaMsaazI saovana krNyaasa saaMgaItlao jaa[-la. hI ivaBaagaNaI krtaMnaa p`%yaok ivaVaqyaa-laa p`%yaok gaTat samaaivaYT haoNyaacaI 
samaana Sa@yata Asaola. pUNa- SaarIirk tpasaNaI kolyaanaMtrca ivaVaqyaa-caa AByaasaatIla sahBaaga inaiScat kolaa jaa[-la. AaOYaQaacaa pirNaama 
AByaasaNyaasaazI ivaVaqya-aMnaa p`Sna ivacaarlao jaatIla tsaoca DIijaT laoTr sabaisTTyauSana TosT (DI.ela.esa. TI) va isa@sa laoTr k^nsalaoSana TosT 

(esa.ela.saI. TI.) yaa caacaNyaa kolyaa jaatIla. ivaVaqyaa-Mcyaa iSaxakaMSaI cacaa- k$na %yaaMcyaa AajaarpNaamauLo Asalaolyaa AnaupisqatI vagaa-tIla 
AQyaapnaacyaa kaLatIla laxapUva-kta SaOxaiNak p`gatI [.caa AaZavaa Gaotlaa jaa[-la.%yaaMcyaa ]<araMcyaa va yaa caacaNyaaMcyaa AaQaaro inaYkYa- kaZlao 
jaatIla. 

AByaasakaMcaI maaihtI –  

AByaasaatIla Asaurixat va p`itkula baabaI - vyaavaharIk dRYTyaa yaa AByaasaat Baaga GaoNaayaasa kaoNa%yaaca Asaurixat va p`itkula baabaI naahIt  

AByaasaat Baaga GaoNaayaasa fayado - duQa ho SarIrasaazI paoYak Aaho. jaoYzmaQa ho vaogavaogaLyaa AsaM#ya AajaaraMmaQyao AaOYaqa sva$pat vaaprlao jaato. 

yaamauLo pìtkarS@tI vaaZNao Aaraogyaacaa va baaOWIk str sauQaarNao AiBap`ot Aaho.  

kahI ivaprIt pirNaama Jaalyaasa - saamaanyat: yaamauLo kaoNatahI ivaprIt pirNaama haoNyaacaI Sa@yata naahI. ho far pUvaI-pasaUna &at AsaUna ASaa 

p`karcyaa pirisqatImaQyao ]pcaarakrta vaapravao Asaa ]llaoK Aaho . tsaoca puratnakalaIna saaih%yaat ho vaa[-T pirNaamakark GaTkaMcyaa yaadIt naahI. 

trIsauQda jar kahI ivaprIt pirNaama AaZLlaa tr AavaSyakta Baasalyaasa ivaVaqyaa-laa AByaasaatUna  vagaLNyaat yao[-la AaiNa AByaasakacyaa va 

icaik%sakacyaa sallyaapm̀aaNao va saUcanaop`maaNao %yaacaI yaqaavaSyak icaik%saa kolaI jaa[-la.       

gauPtta  - ivaVaqyaa-McaI sava- vaOVkIya maaihtI gauPt zovaNyaat yao[-la AaiNa %yaacaI AaoLK kaoNa%yaahI p`kaSanaat p`kaiSat kolaI jaaNaar naahI. 

puZIla maaihtIsaazI saMpk-  -  
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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 I 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 Witness  

 
Date  

 
Signature  

 
Name of Investigator  

 
Date  
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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 -  
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baalakaMcao saMmatIp~k 

naava - svasqa maulaaMmaQyao maoQya rsaayanaacao ivaSaoYat: yaYTImaQau caUNaa-cao duQaasaaobat saovana kolyaanao Aaraogya va baaOWIk patLIvar haoNaara pirNaama  
ivaValayaatIla ivaVaqyaa-Mvar AaQaarIt AByaasa  

]_oSa - sadr AByaasaat ivaValayaatIla svasqa ivaVaqyaa-MmaQyao maoQya rsaayanaacao ivaSaoYat: yaYTImaQau caUNaa-cao duQaasaaobat saovana kolyaanao Aaraogya va baaOWIk 
patLIvar haoNaara pirNaama AByaasaNao Apoixat Aaho.  

sava-p`qama  tumacyaa palakaMSaI yaa AByaasaabaabat saMvaad saaQalaa jaa[-la. %yaaMnaa maaihtIpUNa- saMmatIp~k vaacaNyaasaazI idlao jaa[-la. palakaMcyaa 
prvaanagaInao va yumacyaa svaocConao tumacaa yaat samaavaoSa kolaa jaa[-la. palakaMnaI maaihtIpUNa- saMmatIp~kavar va tumhI baalakaMcyaa saMmatIp~kavar svaaxarI 
kolyaanaMtr tumacaI pUNa- SaarIirk tpasaNaI kolyaanaMtrca tumacaI yaaogyata Asalyaasa AByaasaatIla sahBaaga inaiScat kolaa jaa[-la va daonapOkI eka 
gaTat tumacaa samaavaoSa kolaa jaa[-la. ho daona gaT r^MDmalaI kolao jaatIla.%yaapOkI A gaTalaa AByaasaacao AaOYaQa mhNajao yaYTImaQaU caUNa- 1ga`m̂a AQaa- kp 
duQaasaaobat 50 imalaI idvasaatUna daona vaoLa 90 idvasaaMsaazI saovana krNyaasa saaMgaItlao jaa[-la  va ba gaTalaa kovaL AQaa- kp duQaacao 50 imalaI 
idvasaatUna daona vaoLa 90 idvasaaMsaazI saovana krNyaasa saaMgaItlao jaa[-la. hI ivaBaagaNaI krtaMnaa p`%yaok ivaVaqyaa-laa p`%yaok gaTat samaaivaYT haoNyaacaI 
samaana Sa@yata Asaola. AaOYaQaacaa pirNaama AByaasaNyaasaazI tumhalaa p`Sna ivacaarlao jaatIla tsaoca DIijaT laoTr sabaisTTyauSana TosT 
(DI.ela.esa. TI) va isa@sa laoTr k^nsalaoSana TosT (esa.ela.saI. TI.) yaa caacaNyaa kolyaa jaatIla. tumacyaa iSaxakaMSaI cacaa- k$na tumacaI 
AajaarpNaamauLo AsalaolaI AnaupisqatI  vagaa-tIla AQyaapnaacyaa kaLatIla laxapUva-kta SaOxaiNak p`gatI [.caa AaZavaa Gaotlaa jaa[-la.yaa ]<araMcyaa 
va yaa caacaNyaaMcyaa AaQaaro inaYkYa- kaZlao jaatIla. 

Yaa AByaasaat sahBaagaI JaalyaamauLo tumhalaa p`itkarS@tI vaaZNao Aaraogyaacaa va baaOWIk str sauQaarNao ho fayado hao} Saktat. jar kahI ivaprIt 

pirNaama AaZLlaa tr AavaSyakta Baasalyaasa tumhalaa yaa AByaasaatUna  vagaLNyaat yao[-la AaiNa AByaasakacyaa va icaik%sakacyaa sallyaap`maaNao va 

saUcanaop`maaNao %yaacaI yaqaavaSyak icaik%saa kolaI jaa[-la. tumacaI sava- vaOVkIya maaihtI gauPt zovaNyaat yao[-la AaiNa tumacaI AaoLK kaoNa%yaahI 

p`kaSanaat p`kaiSat kolaI jaaNaar naahI. 

sahBaagaI haoNyaacaa inaNa-ya GaoNyaapUvaI- yaa p~kat idlaolaI sava- maaihtI tumhI vaacaNao va samajaUna GaoNao AavaSyak Aaho. sahBaagaaba_la tumhI tumacyaa 

palakaMSaI cacaa- k$ Sakta. Tumacyaa palakaMnaI maaihtIpUNa- saMmatIp~kavar va tumhI baalakaMcyaa saMmatIp~kavar svaaxarI kolyaanaMtrca tumhalaa 

sahBaagaI krta yao[-la. yaa AByaasaatIla tumacaa sahBaaga ha pUNa-pNao eoicCk AsaUna kuzlyaahI xaNaI kuzlaohI karNa na dota tumhI baahor pDU 

Sakta. 

 

svaaxarI  
 

ivaVaqyaa-cao pUNa- naava  
 

idnaaMk  
 

svaaxarI  
 

AByaasakacao pUNa- naava  
 

idnaaMk  
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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  
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CASE RECORD FORM 

                     

Name  

Address:- 

Gender: -                                        Age: -   

Religion: -                                                                              

Date of counselling/screening:                                  Date of inclusion:- 

Standard and division                                                                                                            

Contact Details of parents  

 

 

Contact Details of Class Teacher 

 

 

Chief complaints:- 
 

No. Presenting symptoms 
 

Duration & Details 

1.  
 

 

2.  
 

 

3.  
 

 

4.  
 

 

5.  
 

 

 

Past Medical History:- 

 

 

Kulvrittanta-:  

Ahara : Vegetarian / Mixed diet. 

Non-vegetarian – Quantity & Frequency -  

 

Vihara:  

 

Prakruti : 
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Samanya Parikshana:- 

  Baseline 30th Day 60th Day 90th Day 

Nadi     

Mutra     

Mala     

Jivha     

Kshudha     

Nakha     

Netra     

Agni     

Koshtha     

Nidra     

Height      

Weight     

 

SROTASA PARIKSHANAM 

SR.NO SROTASA  Baseline 30th Day 60th Day 90th 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     
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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 
 

OBJECTIVE CRITERIA  
1. Digit Letter substitution Test (DLST) score  

 
Timepoint Baseline 90th Day  

DLST Score  
 

 

 
2. Six Letter Cancellation Test (SLCT) 

 
Timepoint Baseline 90th Day  

SLCT Score  
 

 

 
3. Academic Performance 

Subjects Baseline 30th Day  60th Day  90th Day  

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

 
 

    

 

4. Accountability for Yashtimadhu Choorna 

Description  Baseline 30th Day  60th Day  90th Day 

Dispensed 
Quantity 

 
 

  ------- 

Returned  
Quantity  

 
------ 

   

 

5. Assessment of CGI -I Scale  

Day  Baseline 30th Day  60th Day 90th Day 

CGI -I Scale  
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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 
 

Teacher’s Narrative  
 
Criteria 
 
                     Date  

Baseline 30th Day 60th Day 90th Day 

No of absent days due 
to illness /Month 

    

Energy Level     

Physical fitness     

Attentiveness in class     

Academic improvement     

Social behavior      

 
Parent’s Narrative 
 
Criteria 
 
                     Date  

Baseline 30th Day 60th Day 90th Day 

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 
dissatisfied 

Somewhat 
dissatisfied 

A little 
dissatisfied 

Neutral 
A little 

satisfied 
Somewhat 
satisfied 

Very 
satisfied 
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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 ONSET DURATION SEVERITY TREATMENT Taken OUTCOME CAUSALITY 

1        

2        

3        

4        

5        

6        

7        

 
 
 
Signature of Investigator 



  DLST Worksheet 

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 
 

Student’s Name -                                                       Class & Div.                          Date -  

Key 

1 2 3 4 5 6 7 8 9 
L H Y N R E D T J 
 

6 2 4 1 5 7 9 3 2 6 8 5  

 
 

           

 

5 4 7 8 1 2 3 4 9 6 3 7 
 

            
 

 

2 4 6 7 8 9 3 1 2 3 7 4 
 

            
 

 

2 9 4 6 8 1 2 5 9 3 4 7 
 

            
 

 

9 7 4 2 3 8 1 5 6 2 9 1 
 

            
 

 

8 6 2 3 9 4 5 7 1 4 3 9 
 

            
 

 

3 5 9 1 2 5 6 2 7 8 9 1 
 

            
 

 

5 4 9 2 7 1 3 2 8 9 5 6 
 

            
 

 

Total Attempted                                    Wrongly Attempted                                   Net Score 



  SLCT Worksheet 

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 158 
 

                    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 G Y L S E T B L U V G K H A W U J M K R B 

X N O D F C K N E H W Z L J S D Q L N H U O 

U K W A I M P G Q X M F Y B I R X G F P J K 

Z V B H J S Y D K O S Q T M P O E I A T L E 

T L Y R O Z L F A U I N Z G W T J K D R Y A 

D S Q C E T R W Z J A E H L U Y V Z S O N X 

E W K F H M N C P X R O K I C R F G P I K S 

G U A P S V I O B D C S F X E H W Q M L O R 

H T Y G D L U Q G Y W A B Z D Y V U A E Q P 

L V O E J Z F T L E M H Q J A X R D B Z N J 

S W N Q K H C A Z N O I S M L E J S H G T F 

A P F X O R I J B D P K W I J K O R I B Z A 

R T Y B V D X S U F R X O Q B T B X W D S Z 

M I G U W K O C E N V T H Z M N C U Y P K E 

                      

         Total Attempted -                                                Wrongly Attempted -                              Net Score -  
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Clinical Trial Details (PDF Generation Date :- Wed, 18 Jul 2018 13:26:34 GMT)
 

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

Last Modified On 15/07/2018

Post Graduate Thesis Yes

Type of Trial Interventional

Type of Study Ayurveda

Study Design Randomized, Parallel Group, Active Controlled Trial

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

Scientific Title of
Study

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 IDs if Any Secondary ID Identifier

NIL NIL

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

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)

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)

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

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 Primary Sponsor Details

Name Dr Vaishali S Deshpande

Address Tilak Maharashtr Vidyapeeth, Gultekadi, Pune

Type of Sponsor Other [Ph. D. Scholar, ]

Details of Secondary
Sponsor

Name Address

NIL NIL

Countries of
Recruitment

List of Countries

India

Sites of Study Name of Principal
Investigator 

Name of Site Site Address Phone/Fax/Email

Dr Vaishali S
Deshpande

Tilak Maharashtra
Vidyapeeth

Department of Ayurved,
First floor, Gultekadi,
Pune
Pune
MAHARASHTRA

9096082950

dr.vaishalid@gmail.com

Details of Ethics
Committee

Name of Committee Approval Status Date of Approval Is Independent Ethics
Committee?

Institutional Ethics
Committee, The Late P.
G. Nanal Department of
Ayurved,Tilak
Maharashtra
Vidyapeeth, Gultekadi,
Pune

Approved 26/06/2018 No

Regulatory Clearance
Status from DCGI

Status Date

Not Applicable No Date Specified

Health Condition /
Problems Studied

Health Type Condition

Healthy Human Volunteers Health and Cognitive Parameters

Intervention /
Comparator Agent

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

Exclusion Criteria Exclusion Criteria

Details 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.

Method of Generating
Random Sequence

Permuted block randomization, fixed

Method of
Concealment

An Open list of random numbers

Blinding/Masking Not Applicable

Primary Outcome 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)

Secondary Outcome 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)

Target Sample Size Total Sample Size=220
Sample Size from India=220

Phase of Trial Phase 2

Date of First
Enrollment (India)

23/07/2018

Date of First No Date Specified
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Enrollment (Global)

Estimated Duration of
Trial

Years=1
Months=6
Days=0

Recruitment Status of
Trial (Global)

Not Applicable

Recruitment Status of
Trial (India)

Not Yet Recruiting

Publication Details None.

Brief Summary 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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