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GENERAL INSTRUCTIONS: 

1. The Final Technical Report (FTR) has to be commenced from the date of start of the 
Institutional Fellowship (as per the Sanction Order issued at the start of the Fellowship) till its 
completion. Each detail has to comply with the NMHS Sanction Order. 

2. The FTR should be neatly typed (in Arial with font size 11 with 1.5 spacing between the lines) 
with all details as per the enclosed format for direct reproduction by photo-offset process. 
Colored Photographs (4-5 good action photographs), tables and graphs should be 
accommodated within the report or should be annexed with captions. Sketches and 
diagrammatic illustrations may also be given giving step-by-step details about the methodology 
followed in technology development/modulation, transfer and training. Any correction or 
rewriting should be avoided. Please give information under each head in serial order. 

3. Training/ Capacity Building Manuals (with detailed contents of training programme, technical 
details and techniques involved) or any such display material related to fellowship activities 
along with slides, charts, photographs should be sent at the NMHS-PMU, GBP NIHE HQs, 
Kosi-Katarmal, Almora 263643, Uttarakhand. In all Knowledge Products, the Grant/ Fund 
support of the NMHS should be duly acknowledged. 

4. The FTR Format is in sync with many other essential requirements and norms desired by the 
Govt. of India time-to-time, so each section of the NMHS-FTR needs to duly filled by the 
Fellowship Coordinator/ PI and verified by the Head of the Implementing Institution/ University. 

5. Five (5) bound hard copies of the NMHS-Institutional Fellowship Final Technical Report (FTR) 
and a soft copy should be submitted to the Nodal Officer, NMHS-PMU, GBP NIHE HQs, Kosi-
Katarmal, Almora, Uttarakhand via e-mail nmhspmu2016@gmail.com. 

The FTR is to be submitted into following two parts: 

Part A – Cumulative Fellowship Summary Report  

Part B – Comprehensive Report 

Following Financial and other necessary documents/certificates need to be submitted duly signed 

and verified along with Final Technical Report (FTR):  

Annexure I Consolidated and Audited Utilization Certificate (UC) & Statement of 
Expenditure (SE), including interest earned for the last Fiscal year including 
the duly filled GFR-19A (with year-wise break-up) 

Annexure II Consolidated Interest Earned Certificate 
Annexure III Consolidated Manpower Certificate and Direct Benefit Transfer (DBT) 

Details showing the education background, i.e. NET/GATE etc. qualified or 
not, Date of joining and leaving, Salary paid per month and per annum (with 
break up as per the Sanction Order and year-wise). 

Annexure IV Details and Declaration of Refund of Any Unspent Balance as Real-Time 
Gross System (RTGS) in favor of NMHS GIA General 

Annexure V Details of Technology Transfer and Intellectual Property Rights developed.  
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NMHS-Final Technical Report (FTR) template 

NMHS- Institutional Himalayan Fellowship Grant 

DSL: Date of Sanction Letter                             DPC: Date of Project Completion  
 
 
 

Part A: CUMULATIVE SUMMARY REPORT 

(to be submitted by the Coordinating Institute/Coordinator) 

 

1. Details Associateship/Fellowships 

1.1   Contact Details of Institution/University 

NMHS Fellowship Grant ID/ Ref. No.: GBPI/NMHS-2017-18/HSF-02 

Name of the Institution/ University:  NIPER-GUWAHATI 

Name of the Coordinating PI: Dr. USN Murty, Director, NIPER-Guwahati 

Point of Contacts (Contact Details, Ph. No., E-mail): 9127060998, murtyusn@gmail.com 

 

1.2 Research Title and Area Details   

i. Institutional Fellowship Title: NATIONAL MISSION ON HIMALAYAN STUDIES (NMHS) 
Himalayan Research Fellowship Proposal- Year 2017-18 

ii. IHR State(s) in which  

Fellowship was implemented:  

 
 Assam 

iv. Scale of Fellowship 

Operation 

 Local: 

  

  Regional:  

North East  

  Pan-Himalayan: 
 

iii. Study Sites covered 

(site/location  maps to be 

attached) 

 

Himalayan rural areas from Assam, Meghalaya, Manipur, 

Tripura, Arunachal Pradesh 

 

v. Total Budget Outlay (Crore) : INR 1.44 Cr. (GBPI/NMHS-2017-18/HSF-02 & 

GBPNI/NMHS-2017-18/HSF-02/599/231/288/413 

 

1.3      Details Himalayan Research /Project Associates/Fellows inducted  

Type of Fellowship Nos. Work Duration 

From To  

Research Associates 02 04.06.2018  

06.12.2019  

01.06.2018  

20.01.2020  

31.10.2019 

2021 

30.11.2019 

23.12.2020 

 

3 1 1 2 2 0 2 2 

d  d  m  m  y  y  y  y  

2 8 0 3 2 0 1 8 

d  d  m  m  y  y  y  y  
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Sr. Research Fellow 00   

Jr. Research Fellows 05 30.07.2018  Till date 

Project Fellows 00   

 

2. Research Outcomes 
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2.1.   Abstract (not more than 1000 words) [it should include background of the study, aim, 

objectives, methodology, approach, results, conclusion and recommendations based on the 

institutional fellowship proposal sanctioned under the NMHS). 

Background: The North-East region of India contains more than one-third of the country’s total 

biodiversity. The area represents an integral part of Indo Myanmar’s biodiversity hotspot, one of 25 

global biodiversity hotspots recognized. The eastern Himalayan region support one of the world’s 

richest alpine floras with a high level of endemism (WWF and ICIMOD 2001); (www, 

biodiversityhotspots.org), Northeast India has India’s richest reservoir of plant diversity and 

supports around 50% of India’s total plant diversity (Mao & Hynniewta, 2000). The medicinal plants 

constitute an essential bio-resource of Northeast India, many of which are used by various ethnic 

groups for their primary healthcare needs. Objectives/ Aim: Most populations, especially in rural 

areas & different ethnic communities, depend on the oral knowledge of the Traditional Health 

Practices (THPs), remedies, and therapies to meet their primary health needs.  

Methodology’s: The lack of a detailed database of medicinal plants, their availability, and claimed 

pharmacological benefits is a challenge hindering the prospects of these traditional systems of 

medicine in the Himalayan belt. In this regard, a database containing a list of medicinal plants 

available in the Himalayan belt of the Northeast region will be highly beneficial for the modern 

phyto/pharmaceutical industry.  

Approach: The next step involves exploring the new traditional knowledge systems; an initial 

screen can help isolate the medically significant properties of plants. The Pharmacological 

properties and simultaneous analytical characterization of bioactive molecules from the unexplored 

traditional knowledge systems, and their scientific validation of efficacy, safety, and dosage could 

be of potential value for modern health research.  

Results: Further, taking the medicinal plants' research outcomes to the Himalayan inhabitants for 

their rational use creates awareness and sensitization of their importance. This will aid in the 

cultivation, conservation, and commercial utility of medicinal plants among the traditional healers & 

local people of the Northeast region. Conclusion: Considering the above-said points, we have 

framed the following aim & objectives of the project. 

Recommendations: Further toxicity and safety studies are required for the data generated from 

the current project to translate the use of these medicinal plants of the Himalayan region from 

North-East states to use them as nutraceuticals or adjuvant therapy for the treatment of oxidative 

stress mediated diseases.  
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2.2. Objective-wise Major Achievements 

S. No. Cumulative 

Objectives 

Major achievements (in bullets points) 

HRA001 

(Dr. Sahabuddin 

Ahmed) 

Database development on 

Himalayan Indigenous 

Knowledge Systems (IKS) 

prevailing in NE Hills 

 

Collected the information of around 300 medicinal 

plants grown in Himalayan region and developed the 

consolidated database. Development of Digital 

Library on the above consolidated data is under 

progress. 

Also explored the pharmacological activities of 

bioactive components (Andrographolide, 7,8-

Dihydroxyflavone, Hesperidin) of the medicinal plants 

grown in Himalayan region of their neuroprotective 

activity employing in vitro and in vivo models. 

Published three papers in international peer reviewed 

journals. (Detail report enclosed as Annexure 1) 

HRA002 

(Dr Deepak 

Bharadwaj) 

Validation and valuing of  

>5 selected traditional, 

ecological knowledge and 

practices 

 

Prepared database on Traditional formulations used 

by around 70 number of traditional healers of 

Northeast Region. Based on traditional usage three 

traditional healers’ formulations (TMH-2, TMC-3 and 

TMH-11) and extracts of Dillenia Indica and Dillenia 

pentagyna were selected for testing anti-malarial 

activity in in vitro and in vivo models. All the three 

formulations and extracts showed potent activity 

against plasmodium falcifarum in in vitro models. 

However, efficacy is not as expected in the in vivo 

mice model. Further formulation studies are required 

to translate these formulations and extracts in the 

form of products. 

Published two papers in international peer reviewed 

journals and two book chapters. (Detail report 

enclosed as Annexure 2) 
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HJRF001 

(Ms.Siddi Jain) 

 

Pharmacological activities, 

efficacy, safety and 

dosage evaluation of 

bioactive compound in 

potential species. 

Collected, authenticated, extracted and evaluated for 

biological efficacy of the extracts from the following 

medicinal plants of Zanthoxylum armatum (ZA), 

Elsholtzia communis (EC) and Garcinia pedunculata 

(GP). Alcoholic and hydroalcoholic extracts of above 

plants showed good antioxidant and organo 

protective activity against doxorubicin and cisplatin 

induced cardio and nephrotoxicity respectively. 

Further suitable dosage form development is 

warranted to translate their use as nutraceuticals or 

herbal medicines. 

Published one papers in international peer reviewed 

journals. (Detail report enclosed as Annexure 3 

HJRF002 

(Mr. Shantanu 

P.A) 

 

Pharmacological activities, 

efficacy, safety and 

dosage evaluation of 

bioactive compound in 

potential species. 

Explored the pharmacological evaluation of alcoholic 

extracts of Dillenia Indica and Dillenia pentagyna as 

adjuvant therapy to prevent the drug induced toxicity 

and found good protection against cancer 

chemotherapeutic drugs induced organ toxicity. Also 

evaluated the efficacy of bioactive compounds 

Hispolon and evodamine against RANKL induced 

osteoclastogensis and MPTP induced Parkinson’s 

disease. 

Published three papers in international peer reviewed 

journals. (Detail report enclosed as Annexure 4 
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HJRF003 

(Dr.Datta 

Pawde) 

 

Sensitisation and 

awareness about medicinal 

plant among Himalayan in 

habitants for their rational 

use 

Awareness programmes on use and conservation of 

medicinal plants has been conducted in the villages 

of Assam, Meghalaya, Arunachal Pradesh, Manipur 

ad Tripura state 

Developed analytical HPLC method for simultaneous 

estimation of selected two drugs 

We have developed a novel nanoformulations for the 

treatment of rheumatoid arthritis 

Visited State Herbal Garden, Kangla Fort, Imphal 

West, Manipur  

Abstract entitled “Systematic Development of Janus 

Nanosized Emulsions by Quality by Design (QbD) 

Approach” selected and delivered a short talk in 

ICANN2019 held at IIT Guwahati campus during 

December 18-21, 2019 

Visited Kaziranga National Orchid and Biodiversity 

Park, Kaziranga, Assam 

Visited Nameri National Park and Forest Reserve, 

Assam 

Two book chapter has been published  

Presented poster at Virtual DDG India meeting 2020 

Participated in ‘International webinar on Quality by 

Design (QbD)-Industrial Approach’ 

Participated in ‘Entrepreneurship Development 

Seminar series for Pharma Sector, Part-I’ 

(Detail report enclosed as Annexure 5) 

HJRF004 

(Dr.Vishal 

Chaudhary) 

Identification and collection 

and quantification of 5 

most endangered plants 

with medicinal potential in 

region 

NIPER-G conducted field survey in different 

Himalayan rural areas from Assam, Meghalaya, 

Manipur, Tripura, Arunachal Pradesh and collected 

Nepenthes khasiana, Coptis teeta, Shorea assamica, 

Aquilaria malaccensis, Vanilla planifolia IUCN Red 

listed Medicinal plants.  

Also developed nanoformulation for quercetin and 

piperine for the effective delivery to cancer cells. 

(Detail report enclosed as Annexure 6) 
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HJRF005 

(Ms.Aishwarya) 

Extraction, isolation, 

purification, 

characterisation of 

bioactive compounds from 

3 unexplored species 

Extraction and phytochemical characterisation of 

Dillinea India, Dillenia Pentagyna and Mesua 

assamica were performed by using LCMS HRMS. 

Published three papers in international peer reviewed 

journals. (Detail report enclosed as Annexure 7) 

 

 
 

 

2.3.  Outputs in terms of Quantifiable Deliverables* 

S. No. Quantifiable 
Deliverables* 

Monitoring 
Indicators* 

Quantified 
Output/ 
Outcome 
achieved 

Deviations 
made, if any, & 
Reason 
thereof: 

HRA001 

(Dr. 

Sahabuddin 

Ahmed) 

Database 

development on 

Himalayan 

Indigenous 

Knowledge 

Systems (IKS) 

prevailing in NE 

Hills 

 

Collected the 

information of 

around 300 

medicinal plants 

grown in 

Himalayan region 

and developed the 

consolidated 

database. 

Development of 

Digital Library on 

the above 

consolidated data 

is under progress. 

 

Also explored the 

pharmacological 

activities of 

bioactive 

components 

(Andrographolide, 

7,8-

Dihydroxyflavone, 

Published three 

papers in 

international peer 

reviewed journals. 

(Detail report 

enclosed as 

Annexure 1) 

NA 



NMHS 2020           Final Technical Report (FTR) – Fellowship Grant          10 of 61 

Hesperidin) of the 

medicinal plants 

grown in 

Himalayan region 

of their 

neuroprotective 

activity in vitro and 

in vivo models. 

HRA002 

(Dr. 

Deepak 

Bharadwaj) 

Validation and 

valuing of  >5 

selected 

traditional, 

ecological 

knowledge and 

practices 

 

Prepared database 

on Traditional 

formulations used 

by around 70 

number of 

traditional healers 

of Northeast 

Region. Based on 

traditional usage 

three traditional 

healers’ 

formulations (TMH-

2, TMC-3 and 

TMH-11) and 

extracts of Dillenia 

Indica and Dillenia 

pentagyna were 

selected for testing 

anti-malarial 

activity in in vitro 

and in vivo models. 

All the three 

formulations and 

extracts showed 

potent activity 

against 

plasmodium 

falcifarum in in vitro 

Published two 

papers in 

international peer 

reviewed journals 

and two book 

chapters. (Detail 

report enclosed 

as Annexure 2) 

NA 
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models. However, 

efficacy is not as 

expected in the in 

vivo mice model. 

Further formulation 

studies are 

required to 

translate these 

formulations and 

extracts in the form 

of products. 

HJRF001 

(Ms.Siddi 

Jain) 

 

Pharmacological 

activities, efficacy, 

safety and 

dosage 

evaluation of 

bioactive 

compound in 

potential species. 

Collected, 

authenticated, 

extracted and 

evaluated for 

biological efficacy 

of the extracts from 

the following 

medicinal plants of 

Zanthoxylum 

armatum (ZA), 

Elsholtzia 

communis (EC) 

and Garcinia 

pedunculata (GP). 

Alcoholic and 

hydroalcoholic 

extracts of above 

plants showed 

good antioxidant 

and organo 

protective activity 

against doxorubicin 

and cisplatin 

induced cardio and 

nephrotoxicity 

Published one 

papers in 

international peer 

reviewed journals. 

(Detail report 

enclosed as 

Annexure 3 

NA 
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respectively. 

Further suitable 

dosage form 

development is 

warranted to 

translate their use 

as nutraceuticals or 

herbal medicines. 

HJRF002 

(Shantanu) 

 

Pharmacological 

activities, efficacy, 

safety and 

dosage 

evaluation of 

bioactive 

compound in 

potential species. 

Explored the 

pharmacological 

evaluation of 

alcoholic extracts 

of Dillenia Indica 

and Dillenia 

pentagyna as 

adjuvant therapy to 

prevent the drug 

induced toxicity 

and found good 

protection against 

cancer 

chemotherapeutic 

drugs induced 

organ toxicity. Also 

evaluated the 

efficacy of 

bioactive 

compounds 

Hipolon and 

evodamine against 

RANKL induced 

osteoclastogensis 

and MPTP induced 

Parkinson’s 

disease. 

Published three 

papers in 

international peer 

reviewed journals. 

(Detail report 

enclosed as 

Annexure 4 

NA 
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HJRF003 

(Dr. Datta 

Pawde) 

(Shantanu) 

 

Sensitisation and 

awareness about 

medicinal plant 

among Himalayan 

in habitants for 

their rational use 

Meghalaya, Arunachal 

Pradesh, Manipur ad 

Tripura state 

Developed analytical 

HPLC method for 

simultaneous 

estimation of selected 

two drugs 

We have developed a 

novel 

nanoformulations for 

the treatment of 

rheumatoid arthritis 

Visited State Herbal 

Garden, Kangla Fort, 

Imphal West, Manipur 

 

Two book 

chapter has 

been published  

Presented poster 

at Virtual DDG 

India meeting 

2020 

Participated in 

‘International 

webinar on 

Quality by Design 

(QbD)-Industrial 

Approach’ 

Participated in 

‘Entrepreneurship 

Development 

Seminar series 

for Pharma 

Sector, Part-I’ 

(Detail report 

enclosed as 

Annexure 5) 

 

NA 

HJRF004 

(Dr Vishal 

Chaudhary) 

Identification and 

collection and 

quantification of 5 

most endangered 

plants with 

medicinal 

potential in region 

NIPER-G 

conducted field 

survey in different 

Himalayan rural 

areas from Assam, 

Meghalaya, 

Manipur, Tripura, 

Arunachal Pradesh 

and collected 

Nepenthes 

khasiana, Coptis 

teeta, Shorea 

assamica, Aquilaria 

Also developed 

nanoformulation 

for quercetin and 

piperine for the 

effective delivery 

to cancer cells. 

(Detail report 

enclosed as 

Annexure 6) 

NA 
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malaccensis, 

Vanilla planifolia 

IUCN Red listed 

Medicinal plants.  

HJRF005 

(Aishwarya) 

Extraction, 

isolation, 

purification, 

characterisation 

of bioactive 

compounds from 

3 unexplored 

species 

Extraction and 

phytochemical 

characterisation of 

Dillinea India, Dillenia 

Pentagyna and Mesua 

assamica were 

performed by using 

LCMS HRMS. 

Published three 

papers in 

international peer 

reviewed journals. 

(Detail report 

enclosed as 

Annexure 7) 

NA 

           (*) As stated in the Sanction Letter issued by the NMHS-PMU. 

2.4. Strategic Steps with respect to Outcomes (in bullets) 

S. No.  Particulars  Number/ Brief Details  Remarks/ Attachment 

1.  New Methodology developed  No 

2.  New Models/ Process/ Strategy developed  No 

3.  New Species identified  No 

4. 
 New Database established  Yes (Attached as 

Annexure) 

5.  New Patent, if any  Nil 

 I. Filed (Indian/ International)   

 II. Granted (Indian/ International)   

 III. Technology Transfer(if any)   

6. Others (if any)  Nil 

3.     Technological Intervention  

S. No. Type of Intervention Brief Narration on the 

interventions  

Unit Details  

(No. of villagers benefited / 

Area Developed) 

1. Development and deployment of 

indigenous technology 

Yes NA 

2. Diffusion of High-end Technology in 

the region  

Yes NA 
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3. 

 

Induction of New Technology in the 

region 

Yes NA 

4. Publication of Technological / Process 

Manuals  

Yes NA 

 Others (if any)   

 

4.      New Data Generated over the Baseline Data 

S. No. New Data Details   Existing Baseline   Additionality and Utilisation 

New data  

  Not applicable  
 

5.      Linkages with Regional & National Priorities (SDGs, INDC, etc)/ Collaborations 

S. No. Linkages /collaborations Details  No. of Publications/ 

Events Held 

Beneficiaries 

1. Sustainable Development 

Goal (SDG)  

 

 

 

Not applicable 
2. Climate Change/INDC 

targets 

3. International Commitments 

4. National Policies  

5. Others collaborations  

 

5.       

Demonstrative Skill Development and Capacity Building/ Manpower Trained 

S. No. Type of Activities Details with 

number  

Activity Intended for  Participants/Trained   

SC ST Woman Total 

1. Workshops       

2. On Field Trainings        

3. Skill Development        

4. Academic Supports 5 JRFs and 4 

RAs were 

trained 

 01  01 9 

 Others (if any)       

 

6.      Financial Summary (Cumulative)* 

S. No. Financial Position/Budget Head 
Funds 

Received 
Expenditure/ 

Utilized 
% of Total 

cost 



NMHS 2020           Final Technical Report (FTR) – Fellowship Grant          16 of 61 

I. Salaries/Manpower cost  63,89,280.00 96,78,884.00 151 

II. Travel    

III. Expendables &Consumables 20,10,898.00 25,91,196.00 129 

IV. Contingencies 

V. Activities & Other Project cost    

VI. Institutional Charges  7,58,448 7,58,448.00 100 

VII. Equipments    

 Total  91,58,626.00 1,30,28,528.00  

 Interest earned 1,56,384.00  

 Grand Total 93,15,010.00  

* Please attach the consolidated and audited Utilization Certificate (UC) and Year wise 

Statement of Expenditure (SE) separately, ref. Annexure I. 

7.      Quantification of Overall Research Progress 

S. 

No. 

Parameters Total 

(Numeric) 
Attachments* with remarks 

1. 

IHR State(s) Covered: 05 

Himalayan rural areas 

from Assam, Meghalaya, 

Manipur, Tripura, 

Arunachal Pradesh 

2. Fellowship Site/ LTEM Plots developed: NA  

3. New Methods/ Model Developed:   

4. New Database generated: 01  

5. 

Types of Database generated: 

Yes for 

400 

Medicinal 

plants 

(Details 

attached 

as 

Annexure 

5) 

 

6. No. of Species Collected:  10  

7. New Species identified: 0  

8. Scientific Manpower Developed (PhDs awarded/ 

JRFs/ SRFs/ RAs): 

5 JRFs 

and 4 RAs 
 

9. No. of SC Himalayan Researchers benefited: 01 Dr Prakash Hajam 



NMHS 2020           Final Technical Report (FTR) – Fellowship Grant          17 of 61 

Currently working as 

postdoctoral fellow at 

Korean university 

10. No. of ST Himalayan Researchers benefited: 0  

11. 
No. of Women Himalayan Researchers 

empowered: 
03 

Dr Nandana Bhardwaj 

Ms. Siddi Jain 

Ms. Aishwarya Jala 

12. No. of Knowledge Products developed:   27  

13. No. of Workshops participated: 01  

14. No. of Trainings participated:  00  

15. Technical/ Training Manuals prepared:  00  

 Others (if any): NA  

 

8.      Knowledge Products and Publications* 

S. No. Publication/ Knowledge Products 

Number Total 

Impact 

Factor 

Remarks/ 

Enclosures** 
National International 

1. Journal Research Articles/ Special 

Issue (Peer-reviewed/ Google Scholar) 

00 15 >50  

2. Book Chapter(s)/ Books: 00 02   

3. Technical Reports/ Popular Articles 00 00   

4. Training Manual (Skill Development/ 

Capacity Building) 

00 00  Will be 

prepared 

under 

future 

scope of 

the current 

project 

5. Papers presented in Conferences/ 

Seminars 

08 00   

6. Policy Drafts (if any) 00 00   

7. Others (specify)     

A separate folder with the list of KPs/Publications (with impact factor) and supporting copies has been 
provided in the separated folder titled “Knowledge Products and Publications”. 
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*Please append the list of KPs/ publications (with impact factor and URL link details) with due 
Acknowledgement to NMHS. 

**Please provide supporting copies of the published documents. 

 

 

 

9.       Recommendation on Utility of Research Findings, Replicability and Exit Strategy 

9.1       Utility of the Fellowship Findings 

S. No. Research Questions Addressed Succinct Answers (within 150–200 words) 

1 

 

Database development on 

Himalayan Indigenous 

Knowledge Systems (IKS) 

prevailing in NE Hills 

 

Collected the information of around 300 medicinal 

plants grown in the Himalayan region and 

developed the consolidated database. The 

development of a Digital Library on the above-

consolidated data is required for further utilization. 

Also explored the pharmacological activities of 

bioactive components (Andrographolide, 7,8-

Dihydroxyflavone, Hesperidin) of the medicinal 

plants grown in the Himalayan region of their 

neuroprotective activity in vitro and in vivo models. 

2 Validation and valuing of  >5 

selected traditional, ecological 

knowledge and practices 

 

Prepared database on Traditional formulations used 

by around 70 traditional healers of Northeast Region. 

Based on traditional usage three traditional healers’ 

formulations (TMH-2, TMC-3 and TMH-11) and 

extracts of Dillenia Indica and Dillenia pentagyna 

were selected for testing anti-malarial activity in in 

vitro and in vivo models. All three formulations and 

extracts showed potent activity against plasmodium 

falcifarum in vitro models. However, efficacy is not as 

expected in the in vivo mice model. Further 

formulation studies are required to translate these 

formulations and extracts into the form of products. 

3 

 

Pharmacological activities, 

efficacy, safety and dosage 

evaluation of bioactive 

compound in potential species. 

Collected, authenticated, extracted and evaluated for 

biological efficacy of the extracts from the following 

medicinal plants of Zanthoxylum armatum (ZA), 

Elsholtzia communis (EC) and Garcinia pedunculata 
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(GP). Alcoholic and hydroalcoholic extracts of above 

plants showed good antioxidant and organo 

protective activity against doxorubicin and cisplatin 

induced cardio and nephrotoxicity respectively. 

Further suitable dosage form development is 

warranted to translate their use as nutraceuticals 

or herbal medicines as per the regulatory 

requirements. 

4 

 

Pharmacological activities, 

efficacy, safety and dosage 

evaluation of bioactive 

compound in potential species. 

Explored the pharmacological evaluation of alcoholic 

extracts of Dillenia Indica and Dillenia pentagyna as 

adjuvant therapy to prevent the drug induced toxicity 

and found good protection against cancer 

chemotherapeutic drugs induced organ toxicity. Also 

evaluated the efficacy of bioactive compounds 

Hipolon and evodamine against RANKL induced 

osteoclastogensis and MPTP induced Parkinson’s 

disease. 

5 Sensitisation and awareness 

about medicinal plant among 

Himalayan in habitants for their 

rational use 

Meghalaya, Arunachal Pradesh, Manipur ad Tripura 

state 

Developed analytical HPLC method for simultaneous 

estimation of selected two drugs 

We have developed a novel nanoformulations for the 

treatment of rheumatoid arthritis 

Visited State Herbal Garden, Kangla Fort, Imphal 

West, Manipur  

6 Identification and collection and 

quantification of 5 most 

endangered plants with 

medicinal potential in region 

NIPER-G conducted field survey in different 

Himalayan rural areas from Assam, Meghalaya, 

Manipur, Tripura, Arunachal Pradesh and collected 

Nepenthes khasiana, Coptis teeta, Shorea assamica, 

Aquilaria malaccensis, Vanilla planifolia IUCN Red 

listed Medicinal plants.  

7 Extraction, isolation, 

purification, characterisation of 

bioactive compounds from 3 

unexplored species 

Extraction and phytochemical characterisation of 

Dillinea India, Dillenia Pentagyna and Mesua 

assamica were performed by using LCMS HRMS. 
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PART B: COMPREHENSIVE REPORT (including all sanctioned positions of Researchers) 

Based on the Fellowship Proposal submitted/approved at the time of sanction, the co-ordinating 
Principal Investigator shall submit a comprehensive report including report of all individual researchers.  

 
The comprehensive report shall include an Executive Summary and it should have separate 

chapters on (1) Introduction (2) Methodologies, Strategy and Approach (3) Key Findings and 
Results (4) Overall Achievements (5)  Impacts of Fellowship in IHR (6) Exit Strategy and 
Sustainability (7) References/ Bibliography and (8) Acknowledgements (It should have a mention of 
financial grant from the NMHS, MoEF&CC). 

Further, description of Technical Activities, List of Trainings/ Workshops/ Seminars with details of 
trained resources, list of New Products developed under the fellowship, Manual of Standard Operating 
Procedures (SOPs) developed, Technology developed/Transferred etc should be enclosed as Appendix. 

 

Report (hard copy) should be submitted to: 
Er. Kireet Kumar 
Scientist ‘G’ and Nodal Officer, NMHS-PMU 
National Mission on Himalayan Studies (NMHS) 
G.B. Pant National Institute of Himalayan Environment (GBP NIHE) 
Kosi-Katarmal, Almora 263643, Uttarakhand 

 

Report (soft copy) should be submitted at:   

E-mail: nmhspmu2016@gmail.com; kireet@gbpihed.nic.in; kodali.rk@gov.in 
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PART B: COMPREHENSIVE REPORT  

EXECUTIVE SUMMARY  

The Executive Summary of the fellowship should not be more than 3–5 pages, covering all essential 
features in precise and concise manner as stated in Part A (Cumulative Fellowship Summary Report) and 
Part B (Comprehensive Report).  

 

NIPER-Guwahati under NMHS project selected almost 300 medicinal plants from different adjoining 

Himalayan N.E Region & prepared a Database. The Database includes parameters like Taxonomy 

of the plant, Vernacular name, habitat & distribution, ideal time of collection plant parts used, 

reported chemical constituents, reported traditional medicinal uses, their mode of administration, 

extraction techniques & reported Patent & marketed products. The Database preparation is mainly 

concentrated with to conserve this Traditional Medicinal Knowledge with a DBMS system. It is often 

seen that traditional knowledge is having tremendous application in drug discovery. The 

development of modern science and technologies notably biotechnology and information 

technologies have increased the value of biodiversity and associated knowledge including 

traditional knowledge. 

Moreover, with growing evidences of active phytoconstituents within indogenous species of 

Northern Himalayan regions plants such as Andrographis paniculata, Primula, vulgaris, Eastern 

Himalaya: antidesma bunius, Senna siamea (as seen in DBMS system) have been found to 

contains important bio-active compounds composed of Andrographolide (Andrographis paniculata), 

Hesperidin (Eastern Himalaya: antidesma bunius, Senna siamea), 7,8-Dihydroxyflavone (Carallia 

brachiata, Senna siamea) which possess potent anti-inflammatory, antioxidant, anti-apoptotic 

activities in various diseases and neurological disease. Hence, we further tried to evaluate these 

unexplored active principles (Andrographolide, 7,8-Dihydroxyflavone, Hesperidin) in in-vitro, in-vivo 

models of Parkinson’s disease, Huntington’s disease, and in-vivo model of hesperidin against 

depressive-anxiety like behavior (elucidated in chronic stress and LPS mice model). Hence, we can 

conclude that the diverse floras within region of Himalayas are being flourished with diverse bio-

actives principles which can be used in several detrimental neurological disorders and other bodily 

diseases. 

We have initially conducted outreach, and traditional healers meet programs in India's Northeast 

states to meet this objective. The first traditional healers meet organized at the NIPER (Guwahati, 

August 2018), followed by Dhemaji Dist (Assam), Joai Dist (Meghalaya), Majuli Dist (Assam, Dec 

2019), Dhemaji (Assam, Nov 2020), Jorhat (Assam, Nov 2020), Nansai Dist (Arunachal Pradesh 

Nov 2020) and Barpeta Dist (Assam, Nov 2020). 

n of N     (n = Sequential number; N= Total no. of fellowships granted to the Institute/ University) 
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With these programs, we met several healers who were enthusiastic in providing their formulations 

to validate them scientifically for various biological claims with the state-of-art research facilities at 

the NIPER Guwahati.  Among them, nine traditional healers have provided us with their traditional 

formulations to validate them against Diabetes, Malaria, and hepatoprotective properties. A 

confidentiality non-disclosure agreement was made between the traditional healers, and the NIPER 

G was created to protect the traditional knowledge. We tested three traditional formulations and two 

indigenous plants for the in-vitro anti-malarial efficacy and found that the alcoholic extracts from 

polyherbal formulations as well as medicinal plants showed good anti-malarial activity compared to 

the respective control groups. Further these extracts were further tested in in vivo efficacy studies, 

however these extracts have not showed good efficacy in in vivo model may be due to low 

bioavailability of the components in the extracts. Hence further formulation strategies are required 

to translate the use of these traditional knowledge for the better efficacy towards the treatment of 

malaria. 

Approximately 50% of the new drugs introduced in the market are of natural resource. These 

natural resources are majorly from North-East Himalayan region. Zanthoxylum armatum (ZA), 

Elsholtzia communis (EC) and Garcinia pedunculata (GP) were used by local people of 

Himalayan region as food material and also for therapeutic application as traditional use. However, 

there is no scientific validation about their importance as medicinal plants as well as food material. 

Oxidative stress (OS) is one of the principal factors mainly responsible for various ailments. 

Drug/disease/pollution/stress induces organ toxicity via generating enormous OS in body leading to 

deleterious effects. On other hand most of the herbal and pharmaceutical industries are searching 

for a good natural antioxidant of natural origin. As above selected natural plants are taken by local 

people of Himalayan region and are indicated to be safe for human use. Therefore, we want to 

explore the potential use of these medicinal plants as an antioxidant molecule.  In order to achieve 

this, we have collected, authenticated, extracted these medicinal plants and found that alcoholic 

and hydroalcoholic extracts of ZA, EC and GP have good free radical scavenging activity when 

compared with reference standard like ascorbic acid. Further we also tested the effect of 

hydroalcoholic extracts in in-vitro and in-vivo models for their organo protective activity. We found 

that these extracts have shown potential protection against doxorubicin and cisplatin induced cardio 

and nephrotoxicity respectively in in-vitro and in-vivo model. This study highly concludes that there 

is a potential clinical translational of these plant extracts. Hence pre-clinical toxicity studies are 

required for their potential use as antioxidants in herbal industries. However further studies are also 

required for these medicinal plant extracts for its potential application in other diseases like 

inflammatory diseases, cardiovascular diseases, cancer etc. 
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We aim of our study is to explore efficacy of these natural extracts in various cancerous cell lines 

and in-vivo model of cancer chemotherapy induced complications. In order to explore for 

antioxidant properties of DI and DP, we performed a battery of antioxidant assays of various 

solvent extracts of DI and DP. We found hydroalcoholic fraction of DI and DP superior to standard 

ascorbic acid. Thus, we screened hydroalcoholic extracts of DI and DP against doxorubicin induced 

cardiotoxicity and cisplatin induced nephrotoxicity both in vitro and in vivo. We found the results 

hydroalcoholic extracts of DI and DP were very effective in attenuating the cytotoxicity caused by 

anticancer drugs like doxorubicin and cisplatin in cardiac (H9C2) and kidney (HEK293) cell line. In 

vivo study showed the treatment with hydroalcoholic extracts also reversed the biochemical, 

histological and functional changes induced by doxorubicin and cisplatin in cardiac and kidney 

parameters. Further investigation into molecular mechanism behind nephroprotective activity of DI 

and DP is under progress. The extracts were also evaluated for its anticancer effects where, we 

found that chloroform and ethyl acetate fraction possessed significant anticancer activity in oral and 

colon cancer cell. Further exploring for the pharmacological activities for Himalayan plants, we also 

screened Hispolon a bioactive compound from obtained from Phellinus linteus (endemic to Sikkim 

and Himachal Pradesh) for its activity against RANKL induced osteoclastogenesis in vitro. We 

found Hisplon inhibited osteoclastogenesis by downregulating NFATc1 and c-FOS expression. 

Thirdly, we explored for the neuroprotective effects of Evodamine a phytoconstituent isolated from 

Evodia rutaecarpa, and Evodia fraxinifolia H.K found in Sikkim both in in vitro and in vivo model. 

Overall, these studies will impart a scientific validation to these identified Himalayan plants, which 

will enhance conservation, commercial value and research and development in North-East region. 

The objective of this study was to improve the therapeutic efficacy of chloroquine phosphate and 

flavopiridol in the treatment of rheumatoid arthritis (RA) by incorporating drugs into the Janus 

nanosized emulsion. Analytical method has been developed for simultaneous determination of 

chloroquine phosphate and flavopiridol in the developed nanosized emulsion. The Janus nanosized 

emulsion were prepared by high shear homogenization method and optimized by the Box–Behnken 

design (BBD). Furthermore, the therapeutic efficacy of the prepared nanosized emulsions on the 

adjuvant induced arthritic rats was assessed. NF-κB and iNOS expression levels was determined in 

rat knee joint tissue samples by real time RT-PCR. 

NIPER-G conducted field survey in different Himalayan rural areas from Assam, Meghalaya, 

Manipur, Tripura, Arunachal Pradesh. We collected Nepenthes khasiana, Coptis teeta, Shorea 

assamica, Aquilaria malaccensis, Vanilla planifolia IUCN Red listed Medicinal plants. For collection 

of IUCN Red listed species we have taken proper permission from Assam State Biodiversity Board 

& Assam Forest Department, Kamrup Division & from CSIR-NEIST, Jorhat & prepared herbarium 

for proper authentification of identified species. We have also received the Accession No. of 
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authentification from Assam Bioresources Center, Madan Kamdev, Baihata Chariali, ASTEC, and 

Assam. Along with this we have also collected Mesua assamica which was previously in the IUCN 

Red listed Endangered category. Through proper propagation, it has been up-lifted to threatened 

category. Due to constraint in the collection of these endangered plants, we tested the anticancer 

activities for Mesua assamica in in-vitro models including cell viability assay. Whole study was 

performed in cancer cell lines like breast and colon cancer and found that alcoholic extract and 

ethyl acetate extract showed potential biological activity respectively. Further studies are going with 

the optimized extracts. In addition to this, we have developed nanoformulation containing bio-

flavonoids as active constituents are present in these plants. Thus, nano-formulation was selected 

to utilize the medicinal potential of such active constituents. Thus, nanoformulation was developed 

and characterised for its physicochemical properties along with its in-vitro cellular evaluation 

against oral cancer cell line. This provides a translational form to deliver active constituents 

enriched nano-carriers to mitigate burden of oral cancer in the N.E. region. 

North-east part of India is rich in plant biodiversity whose healing power has been realized and 

documented for ages. Plants from North East region of India are being widely used by local people 

for treatment for various diseases as well as a part of their regular diet. The scientific evidence on 

the biological as well as chemical properties of these plants is very limited and therefore it is 

important to characterize the medicinal importance of each plant. Thus, the aim of the study is 

extraction, isolation, purification and characterization of bioactive compounds from 3 unexplored 

species from North-east region of India. In this regard we have collected Dillenia pentagyna 

(NIPER/18/01), Clerodendrum hexangularis (NIPER/18/08), and Dillinea indica (NIPER/18/11) from 

North-east region of India due to their high availability. These plants were selected for further 

phytochemical investigations based on the in-house in vitro testing by our HJRF-1 and HJRF-2 on 

anti-oxidant and organo-protective activities. To develop chemical fingerprints of bioactive extracts 

LC-MS approach has been selected for rapid identification and de-replication of components. In 

order to identify the chemical constituents responsible for the biological activity the plant parts were 

dried and extracted in different solvents namely, hexane, chloroform, ethyalcetate, ethanol, and 

hydro-alcohol (1:1) and subjected for characterization by using analytical techniques. 
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Fellowship Report No.:  

Researchers Details  

Type of  

Fellowship  

(HRA/HJRF/HJPF) 

Name of 

Himalayan 

Researcher 

Date of 

Joining  

Date of 

Resignation**  

Research 

Title 

Name of the PI 

& Designation 

HRA 1 Dr.Prakash 

Haziram 

04.06.2018 31.10.2019 Database 

development 

on 

Himalayan 

Indigenous 

Knowledge 

Systems 

(IKS) 

prevailing in 

NE Hills 

Validation 

and valuing 

of  >5 

selected 

traditional, 

ecological 

knowledge 

and practices 

Dr. USN Murthy, 

Director, NIPER 

Guwahati 

 

Dr.Sahabuddin 

Ahmed 

06.12.2019 2021 

HRA 1 Dr. Nandana 

Bharadwaj 

01.06.2018 30.11.2019 Pharmacolog

ical activities, 

efficacy, 

safety and 

dosage 

evaluation of 

bioactive 

compound in 

potential 

species. 

Pharmacolog

ical activities, 

efficacy, 

safety and 

dosage 

evaluation of 

bioactive 

compound in 

potential 

species. 

Dr. USN Murthy, 

Director, NIPER 

Guwahati 

 

Dr. Deepak 

Bharadwaj 

PVP 

20.01.2020 23.12.2020 

HJRF 1 Ms.Siddi Jain) 30.07.2018 Till date Sensitisation 

and 

awareness 

about 

Dr. USN Murthy, 

Director, NIPER 

Guwahati 
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medicinal 

plant among 

Himalayan in 

habitants for 

their rational 

use 

HJRF 2 Mr. Shantanu 

P.A 

30.07.2018 Till date Identification 

and 

collection 

and 

quantification 

of 5 most 

endangered 

plants with 

medicinal 

potential in 

region 

Dr. USN Murthy, 

Director, NIPER 

Guwahati 

 

HJRF 3 Dr.Datta 

Pawde) 

30.07.2018 Till date Extraction, 

isolation, 

purification, 

characterisati

on of 

bioactive 

compounds 

from 3 

unexplored 

species 

Dr. USN Murthy, 

Director, NIPER 

Guwahati 

 

HJRF 4 Dr.Vishal 

Chaudhary 

30.07.2018 Till date Database 

development 

on 

Himalayan 

Indigenous 

Knowledge 

Systems 

(IKS) 

prevailing in 

NE Hills 

Dr. USN Murthy, 

Director, NIPER 

Guwahati 

 

HJRF 5 Ms. Aishwarya 30.07.2018 Till date Validation 

and valuing 

of  >5 

selected 

traditional, 

ecological 

knowledge 

and practices 

Dr. USN Murthy, 

Director, NIPER 

Guwahati 
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 *If the appointed researcher resigned in the mid of the fellowship duration, then also mention the name of the Himalayan 

researcher who carried forward the fellowship.  

1 INTRODUCTION  

1.1 Background/ Summary of the Associateship / Fellowship Study undertaken (max. 500 words) 

The North-East region of India contains more than one-third of the country’s total biodiversity. The 

area represents an integral part of Indo Myanmar’s biodiversity hotspot, one of 25 global 

biodiversity hotspots recognized. The eastern Himalayan region support one of the world’s richest 

alpine floras with a high level of endemism (WWF and ICIMOD 2001); 

(www,biodiversityhotspots.org), Northeast India has India’s richest reservoir of plant diversity and 

supports around 50% of India’s total plant diversity (Mao & Hynniewta, 2000). The medicinal plants 

constitute an essential bio-resource of Northeast India, many of which are used by various ethnic 

groups for their primary healthcare needs. Most of the populations, especially in the rural areas & 

different ethnic communities, depending on the oral knowledge of the Traditional Health Practices 

(THPs), remedies, and therapies to meet their primary health needs. Lack of a detailed database of 

medicinal plants, their availability, and claimed pharmacological benefits is a challenge hindering 

the prospects of these traditional systems of medicine in the Himalayan belt. In this regard, a 

database containing a list of medicinal plants available in the Himalayan belt of the northeast region 

will be highly beneficial for the modern phyto/pharmaceutical industry. 

Additionally, to protect & conserve the endangered plants that are medicinally valued, identifying 

their plants and their schematic herbarium preparation for an adequate authentication will be of 

great value to preserve the rich flora of the Himalayan biodiversity. The next step involves exploring 

the new traditional knowledge systems; an initial screen can help isolate the medically significant 

properties of plants. The Pharmacological properties and simultaneous analytical characterization 

of bioactive molecules from the unexplored traditional knowledge systems, and their scientific 

validation of efficacy, safety and dosage could be of potential value for modern health research. 

Further, taking the medicinal plants' research outcomes to the Himalayan inhabitants for their 

rational use creates awareness and sensitization of their importance. This will aid in the, cultivation, 

conservation, and commercial utility of medicinal plants among the traditional healers & local 

people of the northeast region. Considering the points mentioned earlier, we have framed the 

following aim & objectives of the project. 

1.2 Baseline and Scope of the Associateship / Fellowship (max. 1000 words) 

1.3 Overview of the Major Issues to be addressed (max. 1000 words) 

• What makes the North-east India special as bio-diversity reserves? What should be the DBMS 

format for NE region plants? Which essential plants grow in Himalaya regions which selects 
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further for initial screening of putative bioactive principles implication in neurological 

disorders? 

• Understanding the traditional and ecological medicinal practices of the Himalayan belt regions. 

Selection of the traditionally claimed formulations and identify biological action mechanisms in 

a systemic and scientific manner. To identify which extract/formulation shows maximum 

efficacy against oxidative stress and, malaria complications? 

• Which part of Zanthoxylum armatum, Elsholtzia communis and Garcinia pedunculata crude 

extracts is biologically active? Which solvent fraction shows maximum efficacy in various in-

vitro screening models? Which extract shows maximum efficacy against oxidative stress and 

cancer complications? 

• Which part of  Dillenia indica (DI) & Dillenia pentagyna (DP) crude extracts is biologically active? 

Which solvent fraction shows maximum efficacy in various in-vitro screening models? Which 

extract shows maximum efficacy against cancer and cancer complications? 

• What are the current scenarios of treatment strategies? What are the reasons behind failure of 

current therapy? Why there is need of active plant constituents loaded formulations?  What is 

the role of two active plant constituent’s selected to make rational combination? Will Janus 

nanosized emulsion of these active plant constituents solve the problem? What studies to be 

required to do make it successful? 

• What are plants were selected from endangered category? Why there is a need for conserving 

these plants? What are the harvesting guidelines for endangered plants? What are the 

guidelines to be followed for conservation of these endangered plants? 

• What are the chemical components present in the bioactive extracts? Which components are 

responsible for the particular activity? How to isolate and characterize the bioactive 

components from the crude extract? 
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1.4 Brief summary of the activities  under taken by the researcher (max. 1000 words) 

[Providing full details  of Field study, experimental set up, methods adopted, data collected supported by 
necessary table, charts, diagrams & photographs (Data, table and figures should be attached as 
separate source file (.docx, .xls, jpg, .jpeg, .png, .shp, etc.)]. 

 

Position Specific objective Summary of the work done/Deliverables 

HRA001 

(Dr Sahabuddin 

Ahmed) 

Database development on 

Himalayan Indigenous 

Knowledge Systems (IKS) 

prevailing in NE Hills 

 

Collected the information of around 300 

medicinal plants grown in Himalayan region 

and developed the consolidated database. 

Development of Digital Library on the above 

consolidated data is under progress. Due to 

paucity of time and COVID pandemic 

unable to prepare the digital library and 

will prepare in due course of time as 

future course of action of the current 

project. 

Also explored the pharmacological 

evaluation of bioactive components 

(Andrographolide, 7,8-Dihydroxyflavone, 

Hesperidin) of the medicinal plants grown in 

Himalayan region for its neuroprotective 

activity in vitro and in vivo models. 

Published three papers in international peer 

reviewed journals. (Detail report enclosed as 

Annexure 1) 

HRA002 

(Dr Deepak 

Bharadwaj) 

Validation and valuing of  >5 

selected traditional, ecological 

knowledge and practices 

 

Prepared database on Traditional 

formulations used by around 70 number of 

traditional healers of Northeast Region. 

Based on traditional usage three traditional 

healers’ formulations (TMH-2, TMC-3 and 

TMH-11) and extracts of Dillenia Indica and 

Dillenia pentagyna were selected for testing 
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anti-malarial activity in in vitro and in vivo 

models. All the three formulations and 

extracts showed potent activity against 

plasmodium falcifarum in in vitro models. 

However, efficacy is not as expected in the 

in vivo mice model. Further formulation 

studies are required to translate these 

formulations and extracts in the form of 

products. 

Published two papers in international peer 

reviewed journals and two book chapters. 

(Detail report enclosed as Annexure 2) 

HJRF001 

(Siddi Jain) 

 

Pharmacological activities, 

efficacy, safety and dosage 

evaluation of bioactive compound 

in potential species. 

Collected, authenticated, extracted and 

evaluated for biological efficacy of the 

extracts from the following medicinal plants 

of Zanthoxylum armatum (ZA), Elsholtzia 

communis (EC) and Garcinia pedunculata 

(GP). Alcoholic and hydroalcoholic extracts 

of above plants showed good antioxidant 

and organo protective activity against 

doxorubicin and cisplatin induced cardio and 

nephrotoxicity respectively. Further suitable 

dosage form development is warranted to 

translate their use as nutraceuticals or 

herbal medicines. 

Published one papers in international peer 

reviewed journals. (Detail report enclosed as 

Annexure 3 

HJRF002 

(Shantanu) 

 

Pharmacological activities, 

efficacy, safety and dosage 

evaluation of bioactive compound 

in potential species. 

Explored the pharmacological evaluation of 

alcoholic extracts of Dillenia Indica and 

Dillenia pentagyna as adjuvant therapy to 

prevent the drug induced toxicity and found 

good protection against cancer 
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chemotherapeutic drugs induced organ 

toxicity. Also evaluated the efficacy of 

bioactive compounds Hipolon and 

evodamine against RANKL induced 

osteoclastogensis and MPTP induced 

Parkinson’s disease. 

Published three papers in international peer 

reviewed journals. (Detail report enclosed as 

Annexure 4 

HJRF003 

(Dr Datta 

Pawde) 

Sensitisation and awareness 

about medicinal plant among 

Himalayan in habitants for their 

rational use 

• Awareness programmes on use and 

conservation of medicinal plants has 

been conducted in the villages of 

Assam, Meghalaya, Arunachal 

Pradesh, Manipur ad Tripura state 

• Developed analytical HPLC method 

for simultaneous estimation of 

selected two drugs 

• We have developed a novel 

nanoformulations for the treatment of 

rheumatoid arthritis 

• Visited State Herbal Garden, Kangla 

Fort, Imphal West, Manipur  

• Abstract entitled “Systematic 

Development of Janus Nanosized 

Emulsions by Quality by Design 

(QbD) Approach” selected and 

delivered a short talk in ICANN2019 

held at IIT Guwahati campus during 

December 18-21, 2019 

• Visited Kaziranga National Orchid 

and Biodiversity Park, Kaziranga, 
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Assam 

• Visited Nameri National Park and 

Forest Reserve, Assam 

• Two book chapter has been 

published  

• Presented poster at Virtual DDG 

India meeting 2020 

• Participated in ‘International webinar 

on Quality by Design (QbD)-Industrial 

Approach’ 

• Participated in ‘Entrepreneurship 

Development Seminar series for 

Pharma Sector, Part-I’ 

(Detail report enclosed as Annexure 5) 

HJRF004 

(Dr Vishal 

Chaudhari) 

Identification and collection 

and quantification of 5 most 

endangered plants with 

medicinal potential in region 

NIPER-G conducted field survey in different 

Himalayan rural areas from Assam, 

Meghalaya, Manipur, Tripura, Arunachal 

Pradesh and collected Nepenthes khasiana, 

Coptis teeta, Shorea assamica, Aquilaria 

malaccensis, Vanilla planifolia IUCN Red 

listed Medicinal plants. Further efforts will 

be made in collaboration with state forest 

department as well as locals for the 

effective conservation of the above 

species. 

Also developed nanoformulation for 

quercetin and piperine for the effective 

delivery to cancer cells. (Detail report 

enclosed as Annexure 6) 
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HJRF005 

(Aishwarya) 

Extraction, isolation, 

purification, characterisation of 

bioactive compounds from 3 

unexplored species 

Extraction and phytochemical 

characterisation of Dillinea India, Dillenia 

Pentagyna and Mesua assamica were 

performed by using LCMS HRMS. 

Published three papers in international peer 

reviewed journals. (Detail report enclosed as 

Annexure 7) 

 

2   METHODOLOGIES, STARTEGY AND APPROACH 

2.1 Methodologies used for the study (max. 1000 words) 

 

2.2 Details of Scientific data collected and Equipments Used (max 500 words) 

North-east part of India is rich in plant biodiversity whose healing power has been realized and 

documented for ages. Plants from North East region of India are being widely used by local people 

for treatment for various diseases as well as a part of their regular diet. The scientific evidence on 

the biological as well as chemical properties of these plants is very limited and therefore it is 

important to characterize the medicinal importance of each plant. Thus, the aim of the study is 

extraction, isolation, purification and characterization of bioactive compounds from 3 unexplored 

species from North-east region of India. In this regard we have collected Dillenia pentagyna 

(NIPER/18/01), Clerodendrum hexangularis (NIPER/18/08), and Dillinea indica (NIPER/18/11) from 

North-east region of India due to their high availability. These plants were selected for further 
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phytochemical investigations based on the in-house in vitro testing by our HJRF-1 and HJRF-2 on 

anti-oxidant and organo-protective activities. To develop chemical fingerprints of bioactive extracts 

LC-MS approach has been selected for rapid identification and de-replication of components. In 

order to identify the chemical constituents responsible for the biological activity the plant parts were 

dried and extracted in different solvents namely, hexane, chloroform, ethyalcetate, ethanol, and 

hydro-alcohol (1:1) and subjected for characterization by using analytical techniques 

2.3 Primary Data Collected (max 500 words) 
NIPER-G conducted field survey in different Himalayan rural areas from Assam, Meghalaya, 

Manipur, Tripura, Arunachal Pradesh. We collected Nepenthes khasiana, Coptis teeta, Shorea 

assamica, Aquilaria malaccensis, Vanilla planifolia IUCN Red listed Medicinal plants. For collection 

of IUCN Red listed species we have taken proper permission from Assam State Biodiversity Board 

& Assam Forest Department, Kamrup Division & from CSIR-NEIST, Jorhat & prepared herbarium 

for proper authentication of identified species. We have also received the Accession No. of 

authentication from Assam Bioresources Centre, Madan Kamdev, Baihata Chariali, ASTEC, and 

Assam. Along with this we have also collected Mesua assamica which was previously in the IUCN 

Red listed Endangered category. Through proper propagation, it has been up lifted to threatened 

category. 

2.4 Details of Field Survey arranged (max 500 words) 

NIPER-G conducted field survey in different Himalayan rural areas from Assam, Meghalaya, 

Manipur, Tripura, Arunachal Pradesh. 

2.5 Strategic Planning for each Activities (max. 1000 words) 

Activity 1: Database 

development on Himalayan 

Indigenous Knowledge 

Systems (IKS) prevailing in 

NE Hills 

 

Initially, a team of the HRA/HJRFs have visited various rural 

Himalayan regions and collected information on the medicinally and 

economically valued plants available in the area. A separate list 

focus on the plants listed under the endangered category was 

made and documented.  

A thorough review of the potentially valued plants from the 

Himalayan belt and a database preparation was planned. We 

intended to incorporate various keywords like, Botanical name, 

local name/s, chemical constituents, reported properties, taxonomy, 

useful parts of the plants for easy search of the plants in the 

database.  

Due to paucity of time and COVID pandemic unable to prepare 

the digital library and will prepare in due course of time as 

future course of action of the current project 
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Activity 2: Validation and 

valuing of  >5 selected 

traditional, ecological 

knowledge and practices 

 

The NIPER Guwahati, considering the rich and diverse knowledge 

practices available in the rural areas, has conducted a traditional 

healers meeting. The idea of the meeting is to collect the data from 

them and facilitate their scientific validations for the claimed 

therapeutic applications. Further agreements (Mou’s) were planned 

to establish them as potential entrepreneurs in the northeast 

regions. In this way, their practices will be sustained and accepted 

by modern medicine, thereby improving their economic status.  

Activity 3: Pharmacological 

activities, efficacy, safety 

and dosage evaluation of 

bioactive compound in 

potential species. 

We have further planned to test and validate the new medicinal 

plants for their pharmacological, safety, and dosage parameters in 

best possible methods or models.  

Activity 4: Pharmacological 

activities, efficacy, safety 

and dosage evaluation of 

bioactive compound in 

potential species. 

We have further planned to test and validate the unexplored 

medicinal plants for their pharmacological, safety, and dosage 

parameters in the best possible methods or models. The outcomes 

of activities 3,4 were planned for communication in the peer-

reviewed journals so that the pharmaceutical or medical 

communities can accept them. The data generated from the 

current project on exploration of medicinal plants of NE India 

used by traditional healers or locals for the treatment of 

various diseases are tested for its efficacy and safety will be 

further translate to develop nutraceutical products as per the 

FSSAI regulatory requirements as future scope of the current 

project 

Activity 5: Sensitisation and 

awareness about medicinal 

plant among Himalayan in 

habitants for their rational 

use 

We intend to create an awareness of the potential therapeutic 

applications of the medicinal plants or knowledge practices to the 

wide range of rural habitants for their rational usage. We have 

planned to conduct the sensitization and awareness programs at 

various proposed regions.  

Activity 6: Identification and Further from the data obtained by the database, we plan to collect 
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collection and quantification 

of 5 most endangered plants 

with medicinal potential in 

region 

the 5 most endangered plants with potential medicinal applications. 

This idea is to uplift their propagation by creating the sensitization 

to the habitants. Also, the pharmacological values were planned to 

test and validate scientifically and Further efforts also will be 

made in collaboration with state forest department as well as 

locals for the effective conservation of the above species. 

 

Activity 7: Extraction, 

isolation, purification, 

characterisation of bioactive 

compounds from 3 

unexplored species 

Finally, we intended to extract and purify the bioactive molecules 

from the new species and establish them as potential 

phytopharmaceutical materials in the market.  
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2.6 Activity-wise Timeframe followed using Gantt/ PERT Chart (max. 1000 words) 
 

Year

Month 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

Task 1.1 Field survey

Task1.2 Rev. of literatre & Pharmacological studies

Task 1.3 Data Base

Task 2.1 Knowledge practices identification

Task 2.2 Collection of the formulations

Task 2.3  Scientific Validations 

Task 3.1 Review of literature for potential plants

Task 3.2 Pharmacological validations

Task 3.3 Safety efficay

Task 4.1 Field survey

Task 4.2 Review of literature for potential plants

Task 4.3  Pharmacology & Safety efficay

Task 5.1  Field survey

Task 5.2 Scieitific outcomes collection

Task 5.3 Sensitisation & awareness

Task 6.1  Identification of endangered plants

Task 6.2 Review of literature for potential plants

Task 6.3 Pharmacological stuides

Task 7.1 Review of literature for potential plants

Task 7.2 Extraction method development

Task 7.3 Characterisation of Bioactive compounds

Deliverables

Publications

Reports

Activity 4: Pharmacological activities, efficacy, safety and dosage evaluation of bioactive compound in potential species. (HJRF 2)

Activity 5: Sensitisation and awareness about medicinal plant among Himalayan in habitants for their rational use (HJRF 3)

Activity 6: Identification and collection and quantification of 5 most endangered plants with medicinal potential in region (HJRF 4)

Activity 7: Extraction, isolation, purification, characterisation of bioactive compounds from 3 unexplored species (HJRF 5)

Project outcomes

Year 1 Year 2 Year 3

Activity 1: Database development on Himalayan Indigenous Knowledge Systems (IKS) prevailing in NE Hills (HRA 1)

Activity 2: Validation and valuing of  >5 selected traditional, ecological knowledge and practices (HRA 2)

Activity 3: Pharmacological activities, efficacy, safety and dosage evaluation of bioactive compound in potential species. (HJRF 1)

 

3   KEY FINDINGS AND RESULTS  

3.1 Major Research Findings (max. 1000 words) 

NIPER-Guwahati, under the NMHS project, selected almost 300 medicinal plants from different 

adjoining Himalayan N.E Region & prepared a Database. The database includes parameters like 

Taxonomy of the plant, Vernacular name, habitat & distribution, the ideal time of collection plant 

parts used, reported chemical constituents, reported traditional medicinal uses, their mode of 

administration, extraction techniques & said Patent & marketing products. The Database 

preparation is mainly concentrated on conserving this Traditional Medicinal Knowledge with a 

DBMS system. It is often seen that traditional knowledge has tremendous application in drug 

discovery. The development of modern science and technologies, notably biotechnology and 

information technologies, have increased the value of biodiversity and associated knowledge, 

including traditional knowledge. Moreover, with growing evidence of active phytoconstituents within 

indigenous species of northern Himalayan regions, plants such as Andrographis paniculata, 

Carallia brachiata, Senna siamea (as seen in DBMS system) have been found to contains 

important bio-active compounds composed of Andrographolide (Andrographis paniculata), 

Hesperidin, 7,8-Dihydroxyflavone (Carallia brachiata, Senna siamea) which possess potent anti-

inflammatory, antioxidant, anti-apoptotic activities in various diseases and neurological disease. 
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Hence, we further evaluated these new active principles (Andrographolide, 7,8-Dihydroxyflavone, 

Hesperidin) in in-vitro, in-vivo models of Parkinson’s disease, Huntington’s disease and in-vivo 

model of hesperidin against depressive-anxiety like behavior (elucidated in chronic stress and LPS 

mice model). Hence, we can conclude that the diverse floras within the Himalayas region are being 

flourished with diverse bio-actives principles that can be used in several detrimental neurological 

disorders and other bodily diseases. 

On behalf of NIPER, we intend to explore the new traditional and ecological knowledge-based 

practices in the Himalayan belt regions of North-east states. We have initially conducted outreach, 

and traditional healers meet programs in India’s northeast states to meet this objective. The first 

traditional healers meet organized at the NIPER (Guwahati, August 2018), followed by Dhemaji Dist 

(Assam), Joai Dist (Meghalaya), Majuli Dist (Assam, Dec 2019), Dhemaji (Assam, Nov 2020), 

Jorhat (Assam, Nov 2020), Nansai Dist (Arunachal Pradesh Nov 2020) and Barpeta Dist (Assam, 

Nov 2020). 

With these programs, we have met several healers who were enthusiastic in providing their 

formulations to validate them scientifically for various biological claims with the state-of-art research 

facilities at the NIPER Guwahati. Among them, nine traditional healers have provided us with their 

traditional formulations to validate them against Diabetes, Malaria, and hepatoprotective properties. 

A confidentiality non-disclosure agreement was made between the traditional healers, and the 

NIPER G was created to protect the traditional knowledge. Under the current objective, we tested 

the in-vitro anti-malarial efficacy of the traditional healer formulations (3 number) as well alcoholic 

extracts of Dillinea Indica, Dillinea pentagyna  showed good anti-malarial activity in in vitro model 

compared to the respective control groups. However, the efficacy was not pronounced in the in-vivo 

studies. We presume that the poor bioavailability of the traditional formulations as well extracts 

could be a reason for low anti-malarial activity therefore an appropriate delivery system need to be 

developed for the better therapeutic efficacy. 

Approximately 50% of the new drugs introduced in the market are of natural resource. These 

natural resources are majorly from North-East Himalayan region. Zanthoxylum armatum (ZA), 

Elsholtzia communis (EC) and Garcinia pedunculata (GP) were used by local people of Himalayan 

region as food material and also for therapeutic application as traditional use. However, there is no 

scientific validation about their importance as medicinal plants as well as food material. Oxidative 

stress (OS) is one of the principal factors mainly responsible for various ailments. 

Drug/disease/pollution/stress induces organ toxicity via generating enormous OS in body leading to 

deleterious effects. On the other hand, most of the herbal and pharmaceutical industries are 

searching for a good natural antioxidants of natural origin. As above selected natural plants are 

taken by local people of the Himalayan region and are indicated to be safe for human use. 
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Therefore, we want to explore the potential use of these medicinal plants as an antioxidant 

molecule.  In order to achieve this we have collected, authenticated, extracted these medicinal 

plants and found that alcoholic and hydroalcoholic extracts of ZA, EC and GP have good free 

radical scavenging activity when compared with reference standard like ascorbic acid. 

Further we also tested the effect of hydroalcoholic extracts in in-vitro and in-vivo models for their 

organo protective activity. We found that these extracts have shown potential protection against 

doxorubicin and cisplatin induced cardio and nephrotoxicity respectively in in-vitro and in-vivo 

model. This study highly concludes that there is a potential clinical translational of these medicinal 

plants as adjuvant therapy along with chemotherapy drugs like doxorubicin and cisplatin which may 

reduce side effects at the time of chemotherapy to cancer patients and also enhance cancer 

efficacy. Hence pre-clinical toxicity studies are required for their potential use as antioxidants as 

well as adjuvant therapy along with chemotherapy. 

Local healer presently we discovered Dillenia indica (DI) and Dillenia pentagyna (DP) endogenous 

to Himalayan region of North-East India, has been used locally to treat various clinical pathologies 

like Antileukemia, antidiabetic, antimicrobial, cytotoxicity, traditional uses, nociceptive activity. But 

its efficacy against cancer and chemotherapy induced complications is still yet to be explored. 

Thus, aim of our study is to explore efficacy of these natural extracts in various cancerous cell lines 

and in-vivo model of chemotherapy induced complications. In order to explore for antioxidant 

properties of DI and DP, we performed a battery of antioxidant assays of various solvent extracts of 

DI and DP. We found hydroalcoholic fraction of DI and DP superior to standard ascorbic acid. Thus, 

we screened hydroalcoholic extracts of DI and DP against doxorubicin induced cardiotoxicity and 

cisplatin induced nephrotoxicity both in vitro and in vivo. We found the results hydroalcoholic 

extracts of DI and DP were very effective in attenuating the cytotoxicity caused by anticancer drugs 

like doxorubicin and cisplatin in cardiac (H9C2) and kidney (HEK293) cell line. In vivo study showed 

the treatment with hydroalcoholic extracts also reversed the biochemical, histological and functional 

changes induced by doxorubicin and cisplatin in cardiac and kidney parameters. Further 

investigation into molecular mechanism behind nephroprotective activity of DI and DP is under 

progress. The extracts were also evaluated for its anticancer effects where, we found that 

chloroform and ethyl acetate fraction possessed significant anticancer activity in oral and colon 

cancer cell. Further exploring for the pharmacological activities for Himalayan plants, we also 

screened Hispolon a bioactive compound from obtained from Phellinus linteus (endemic to Sikkim 

and Himachal Pradesh) for its activity against RANKL induced osteoclastogenesis in vitro. We 

found Hisplon inhibited osteoclastogenesis by downregulating NFATc1 and c-FOS expression. 

Thirdly, we explored for the neuroprotective effects of Evodamine a phytoconstituent isolated from 

Evodia rutaecarpa, and Evodia fraxinifolia H.K found in Sikkim both in in vitro and in vivo model. 
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Overall, these studies will impart a scientific validation to these identified Himalayan plants, which 

will enhance conservation, commercial value and research and development in North-East region. 

We have conducted an outreach program in the different Himalayan region of Northeast India to 

create awareness about the uses, cultivation and conservation of medicinal plants among the 

traditional healers & local people. Till date, we have organized an awareness program in villages of 

Assam, Arunachal Pradesh, Manipur and Meghalaya. More than 500 people participated in the 

awareness programs that included the traditional healers, farmers, college students from different 

ethnic communities, and researchers from different research institutes. Farmers were pleased by 

knowing the medicinal value of the plants cultivated in their field. Traditional healers, college 

students, and researchers from different research institutes are motivated to conserve medicinal 

plants in the Himalayan region of Northeast India. We have also developed novel nanosized 

emulsion for the treatment of rheumatoid arthritis and organized several outreach programs. As an 

outcome of the project, we have published two book chapters and a research article in the verge of 

communication. We also planned to conduct the awareness program in Assam, Arunachal 

Pradesh, Sikkim and Tripura. Database on high-value Medicinal plants and their traditional use was 

also developed. 

On behalf of NIPER-G, conducted field survey in different Himalayan rural areas of Assam, 

Meghalaya, Manipur, Tripura, and Arunachal Pradesh. We have collected Nepenthes khasiana, 

Coptis teeta, Shorea assamica, Aquilaria malaccensis, Vanilla planifolia IUCN Red listed Medicinal 

plants. For collection of IUCN Red listed species we have taken proper permission from Assam 

State Biodiversity Board & Assam Forest Department, Kamrup Division and from CSIR-NEIST, 

Jorhat. A schematic herbarium is prepared for adequate authentication for identified species. We 

have also received the Accession No. of authentication from Assam Bioresources Center, Madan 

Kamdev, Baihata Chariali, ASTEC, and Assam. We have also collected Mesua assamica, which 

was previously in the IUCN Red listed Endangered category. Through proper propagation, it has 

been up-lifted to the threatened category. Due to constraints in collecting these endangered plants, 

we tested the anticancer activities for M. assamica in in-vitro models, including cell viability assay. 

The whole study was performed in cancer cell lines like breast and colon cancer, and found that 

alcoholic extract and ethyl acetate extract showed potential biological activity. Further studies are in 

progress with the final optimized extracts. 

We have also developed nanoformulation containing bio-flavonoids as active constituents that are 

present in these plants. Therefore nanoformulation was developed and characterized for its 

physicochemical properties and its in-vitro cellular evaluation against oral cancer cell line. This 

provides a translational form to deliver active constituents enriched nano-carriers to mitigate oral 

cancer burden in the N.E. region. 
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Plant 1-Dillenia pentagyna (DP): Firstly, all the extracts of DP were evaluated for the in-vitro anti-

oxidant, cardioprotective and hepatoprotective activity and in-vivo cardioprotective, 

nephroprotective and hepatoprotective activity by JRF-02. The hydro-alcoholic extract of DP 

showed significant antioxidant and organo-protective activity. The ethanolic extract of DP showed 

good anti-cancer activity. Hence, LC-MS/MS analysis was performed to determine the chemical 

constituents. The LC-MS/MS analysis of an ethanolic extract of DP detected 13 major compounds 

in both positive and 4 compounds in negative ESI ionization mode. The hydro-alcoholic extract of 

DP was found to be active in H9C2 cell line. It showed protective activity against doxorubicin-

induced cardiotoxicity and cisplatin-induced nephrotoxicity and further fractionated by using the 

flash chromatographic technique, 4 fractions in normal phase and 3 fractions from reverse-phase 

were collected and subjected to biological activity testing. The fractions collected in the reverse 

phase showed biological activity. The 3 bioactive fractions namely DP-F1, DP-F2, and DP-F3 were 

subjected to HPLC analysis to detect the biological activity’s biomarker components. Many 

components were detected in each fraction which may be responsible for the biological activity. The 

bioactive F1 revealed 4 compounds in the positive [M+H]+ mode and 26compounds in the negative 

[M-H]-mode. Further characterization of the components and purification is under progress. 

Plant 2-Dillenia Indica (DI): Similarly, all the extracts of DI were evaluated by JRF-02 for the in-vitro 

anti-oxidant, cardioprotective and hepatoprotective activity and in-vivo cardioprotective, 

nephroprotective and hepatoprotective activity. Simultaneously the chemical constituents of DI 

were characterized by LC-MS/MS. Among all extracts hydro-alcoholic extract showed significant 

anti-oxidant and organo-protective activity. We have identified chemical constituents from bioactive 

extracts of DI, 37 compounds in chloroform, 77 compounds in ethyl acetate, and 90 compounds in 

ethanol, 73 compounds in hydro-alcoholic extract. Further fractionation, purification and 

identification of the components is under progress. To develop chemical fingerprints of bioactive 

extracts an LC-MS/MS method was optimized for polyphenols and amino acids to quantify chemical 

in the bioactive extracts. 

3.2 Key Results (max. 1000 words in bullets covering all activities) 

• Collected the information of around 300 medicinal plants grown in Himalayan region and 

developed the consolidated database. Development of Digital Library on the above consolidated 

data is under progress. Also explored the pharmacological evaluation of bioactive components 

(Andrographolide, 7,8-Dihydroxyflavone, Hesperidin) of the medicinal plants grown in Himalayan 

region ameliorated neuroprotective activity in vitro and in vivo models. 

• Prepared database on traditional formulations used by around 70 number of traditional 

healers of Northeast Region. Based on traditional usage three traditional healers’ formulations 

(TMH-2, TMC-3 and TMH-11) and extracts of Dillenia Indica and Dillenia pentagyna were 



NMHS 2020           Final Technical Report (FTR) – Fellowship Grant          43 of 61 

selected for testing anti-malarial activity in in vitro and in vivo models. All the three formulations 

and extracts showed potent activity against plasmodium falcifarum in in vitro models. However, 

efficacy is not as expected in the in vivo mice model. Further formulation studies are required to 

translate these formulations and extracts in the form of products. 

• Collected, authenticated, extracted and evaluated for biological efficacy of the extracts 

from the following medicinal plants of Zanthoxylum armatum (ZA), Elsholtzia communis (EC) 

and Garcinia pedunculata (GP). Alcoholic and hydroalcoholic extracts of above plants showed 

good antioxidant and organo protective activity against doxorubicin and cisplatin induced cardio 

and nephrotoxicity respectively. Further suitable dosage form development is warranted to 

translate their use as nutraceuticals or herbal medicines. 

• Explored the pharmacological evaluation of alcoholic extracts of Dillenia Indica and 

Dillenia pentagyna as adjuvant therapy to prevent the drug induced toxicity and found good 

protection against cancer chemotherapeutic drugs induced organ toxicity. Also evaluated the 

efficacy of bioactive compounds Hipolon and evodamine against RANKL induced 

osteoclastogensis and MPTP induced Parkinson’s disease. 

• Awareness programmes on use and conservation of medicinal plants has been conducted 

in the villages of Assam, Meghalaya, Arunachal Pradesh, Manipur ad Tripura state 

• We have developed a novel nanoformulations for the treatment of rheumatoid arthritis 

• NIPER-G conducted field survey in different Himalayan rural areas from Assam, 

Meghalaya, Manipur, Tripura, Arunachal Pradesh and collected Nepenthes khasiana, Coptis 

teeta, Shorea assamica, Aquilaria malaccensis, Vanilla planifolia IUCN Red listed Medicinal 

plants.  Also developed nanoformulation for quercetin and piperine for the effective delivery to 

cancer cells 

• Extraction and phytochemical characterisation of Dillinea India, Dillenia Pentagyna and 

Mesua assamica were performed by using LCMS HRMS. 

3.3 Conclusion of the study undertaken (maximum 500 words in bullets) 

The development of modern science and technologies, notably biotechnology and 

information technologies, have increased the value of biodiversity and associated knowledge, 

including traditional knowledge. Moreover, with growing evidence of active phytoconstituents 

within indigenous species of northern Himalayan regions, We have worked for the listing, 

scientific validation, and analytical characterisation of the potential traditional systems of 

medicine. Initially, we have selected almost 300 medicinal plants from different adjoining 
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Himalayan N.E Region & prepared an online data Database. Further, three traditional healers 

formulations were scientifically validated and provided a scientific validation for claimed 

biological properties. A confidentiality non-disclosure agreement was made between the 

traditional healers, and the NIPER G to protect the traditional knowledge. Some of the 

unexplored medicinal plants were also characterised for the bioactive molecules responsible for 

the pharmacological properties which paved a way for their scale-up method development and 

further translations.  The research outcomes were carried to the inhabitants of the northeast 

Himalayan belt inhabitants (villages of Assam, Arunachal Pradesh, Manipur and Meghalaya) to 

sensitise and create an awareness. More than 500 people participated in the awareness 

programs that included the traditional healers, farmers, college students from different ethnic 

communities, and researchers from different research institutes. Farmers were pleased by 

knowing the medicinal value of the plants cultivated in their field. Overall, the proposed project 

was able to uplift the scientific evidence of the traditional knowledge practices, create an 

awareness to the inhabitants about the commercial & biological value simultaneously publishing 

the research outcomes in peer reviewed publications. 

4   OVERALL ACHIEVEMENTS  

4.1 Achievements on Objectives [Defining contribution of deliverables in overall Mission (max. 

1000 words)] 

• Collected the information of around 300 medicinal plants grown in Himalayan region and 

developed the consolidated database. Development of Digital Library on the above consolidated 

data is under progress. Also explored the pharmacological evaluation of bioactive components 

(Andrographolide, 7,8-Dihydroxyflavone, Hesperidin) of the medicinal plants grown in Himalayan 

region for its neuroprotective activity in vitro and in vivo models. Published three papers in 

international peer reviewed journals.  

• Prepared database on Traditional formulations used by around 70 number of traditional healers of 

Northeast Region. Based on traditional usage three traditional healers’ formulations (TMH-2, 

TMC-3 and TMH-11) and extracts of Dillenia Indica and Dillenia pentagyna were selected for 

testing anti-malarial activity in in vitro and in vivo models. All the three formulations and extracts 

showed potent activity against plasmodium falcifarum in in vitro models. However, efficacy is not 

as expected in the in vivo mice model. Further formulation studies are required to translate these 

formulations and extracts in the form of products. Published two papers in international peer 

reviewed journals and two book chapters.  

• Collected, authenticated, extracted and evaluated for biological efficacy of the extracts from the 

following medicinal plants of Zanthoxylum armatum (ZA), Elsholtzia communis (EC) and Garcinia 

pedunculata (GP). Alcoholic and hydroalcoholic extracts of above plants showed good antioxidant 
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and organo protective activity against doxorubicin and cisplatin induced cardio and nephrotoxicity 

respectively. Further suitable dosage form development is warranted to translate their use as 

nutraceuticals or herbal medicines.Published one papers in international peer reviewed journals.  

• Explored the pharmacological evaluation of alcoholic extracts of Dillenia Indica and Dillenia 

pentagyna as adjuvant therapy to prevent the drug induced toxicity and found good protection 

against cancer chemotherapeutic drugs induced organ toxicity. Also evaluated the efficacy of 

bioactive compounds Hispolon and evodamine against RANKL induced osteoclastogensis and 

MPTP induced Parkinson’s disease. 

• Published three papers in international peer reviewed journals. Awareness programmes 

on use and conservation of medicinal plants has been conducted in the villages of 

Assam, Meghalaya, Arunachal Pradesh, Manipur ad Tripura state 

• Developed analytical HPLC method for simultaneous estimation of selected two drugs 

• We have developed a novel nanoformulations for the treatment of rheumatoid arthritis 

• Visited State Herbal Garden, Kangla Fort, Imphal West, Manipur  

• Abstract entitled “Systematic Development of Janus Nanosized Emulsions by Quality by 

Design (QbD) Approach” selected and delivered a short talk in ICANN2019 held at IIT 

Guwahati campus during December 18-21, 2019 

• Visited Kaziranga National Orchid and Biodiversity Park, Kaziranga, Assam 

• Visited Nameri National Park and Forest Reserve, Assam 

• Two book chapter has been published  

• Presented poster at Virtual DDG India meeting 2020 

• Participated in ‘International webinar on Quality by Design (QbD)-Industrial Approach’ 

• Participated in ‘Entrepreneurship Development Seminar series for Pharma Sector, Part-I’ 

• NIPER-G conducted field survey in different Himalayan rural areas from Assam, Meghalaya, 

Manipur, Tripura, Arunachal Pradesh and collected Nepenthes khasiana, Coptis teeta, Shorea 

assamica, Aquilaria malaccensis, Vanilla planifolia IUCN Red listed Medicinal plants. Also 

developed nanoformulation for quercetin and piperine for the effective delivery to cancer cells. 6) 

• Extraction and phytochemical characterisation of Dillinea India, Dillenia Pentagyna and Mesua 

assamica were performed by using LCMS HRMS.Published three papers in international peer 
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reviewed journals. Establishing New Database/Appending new data over the Baseline Data (max. 

1500 words, in bullet points) 

4.2 Generating Model Predictions for different variables (if any) (max 1000 words in bullets) 
4.3 Technological Intervention (max. 1000 words): NA 
4.4 On-field Demonstration and Value-addition of Products (max. 1000 words, in bullet points): 

NA 
4.5 Developing Green Skills in IHR: NA 
4.6 Addressing Cross-cutting Issues (max. 500 words, in bullet points): NA 

 

5   IMPACTS OF FELLOWSHIP  IN IHR 

5.1 Socio-Economic Development (max. 500 words, in bullet points): Scientific validation of 
the traditional knowledge and local use of medicinal plants of NE Himalayas at NIPERG 
under this project gave addition to the selected tested medicinal plants. We assume that this 
value addition to these medicinal plants may improve the socioeconomic status of the local 
farmers living in these Himalayan regions and it required some more studies to take up these 
data by the industries to translate the use of the selected medicinal plants for therapeutic 
applications. 

5.2 Scientific Management of Natural Resources In IHR (max. 500 words, in bullet points) 
Database for medicinal plants prepared under the current project may help the future 

scientist/himlayan scholars to develop  strategies for the effective managemnent of natural 

resources. 

5.3 Protection of Environment (max. 500 words, in bullet points) 
NA 

5.4 Developing Mountain Infrastructures (max. 500 words, in bullet points) 
NA 

5.5 Strengthening Networking in IHR (max. 700 words, in bullet points) 
NA 

 

6   EXIT STRATEGY AND SUSTAINABILITY 

6.1 How effectively the fellowship findings could be utilized for the sustainable development of 
IHR (max. 1000 words) 
Herein, we opted phasing down Exit Strategy 

Phasing down: Under this strategy, we opted for a gradual reduction of this program 

activities, utilizing full involvement of all recruited manpower under this project to sustain 

project outcomes & also to achieve the proposed research objectives. 

6.2 Efficient ways to replicate the outcomes of the fellowship in other parts of IHR (max. 1000 
words)  
As mentioned above, there is a lot of scopes for exploring the use of these medicinal plants in 

the treatment of various diseases. They may replicate similar extraction procedures and 

develop the extracts which may be further used for biological activities as well as a 

phytochemical characterization to develop phytopharmaceuticals/ nutraceuticals/herbal 

products.  
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6.3 Identify other important areas not covered under this study, but needs further attention (max. 
1000 words): 

Alcoholic and hydroalcoholic extracts of Dillenia Indica and Dillenia pentagyna showed 

good anti oxidant and anti inflammatory properties may further explore their use for the 

treatment of various inflammatory diseases like rheumatoid arthritis, ulcerative colitis, 

COPD etc., similarly the bioactive compounds 7,8 dihydroxy flavone, andrographolide 

which showed good neuroprotective activity may be further tested for their toxicity and 

develop suitable dosage forms for their use for the treatment of neurodegenerative 

diseases.  Development of suitable dosage forms for the traditional healer’s formulations 

which showed good anti malarial activity in the in vitro models to improve bioavailability of 

the constituents and to improve the therapeutic efficacy may be considered as future 

studies.  

6.4 Major recommendations for sustaining the outcomes of the fellowship in future (500 words in 
bullets) 
Same as mentioned in section 6.3 
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