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Day 1

Transfer from Airport to Hotel
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Is Acetazolamide Still the Best Option? -A Retrospective Review to Identify the Optimal
Approach for Preventing Acute Mountain Sickness-
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Ginkgo Biloba Flavonoid Extracts as a
Carbonic Anhydrase Il Inhibitors for Acute
Mountain Sickness Prevention: A Molecular
Docking Study

Kasidit Wiboonkiat(1), Chotiphat Pornthanamongkol(l), Setthawut
Intarapradit(1), Chinnavuth Vatanashevanopakorn(2), and Yodying
Dangprapai(3)

1- Medical Student, Faculty of Medicine Siriraj Hospital, Mahidol University
2- Assistant Professor, Department of Biochemistry & Siriraj Center for
Regenerative Medicine (SICRM), Faculty of Medicine Siriraj Hospital, Mahidol
University

3- Assistant Professor, Department of Physiology, Faculty of Medicine Siriraj
Hospital, Mahidol University

Introduction

Based on research regarding phytomedicine as a prophylactic agent for
acute mountain sickness (AMS), Ginkgo biloba extracts are among
promising candidates. However, a mechanism of action of these extracts
remains unknown. Previous studies have shown that some flavonoids, a
phenolic metabolite found in various plants, have capability to inhibit
carbonic anhydrase Il (CAll), a zinc metalloenzyme that regulates acid-base
homeostasis. This inhibition could potentially ameliorate an increase in
systolic pressure and respiratory alkalosis found in AMS.

Objective

We aim to investigate effectiveness of flavonoid extracts from Ginkgo biloba
as CAll inhibitor for opening up more possibilities of new AMS drug
development based on natural extracts.

Method

Molecular docking technique was applied to screen candidate substances in
order to shorten a period of the pre-clinical phase of drug development.
Applying AutoDockVina docking and LigPlot+ interaction plotting, the
results predict a binding affinity and interaction diagram of the coherence
between the selected ligands and the CAll zinc binding site.

Result

All flavonoid extracts demonstrated higher binding affinity score compared to CAll
original substrates: carbon dioxide and bicarbonate. Moreover, quercetin, the highest affinity
flavonoid, has zinc interaction and H-bond on the enzyme active site, similar to natural

ligands with the greater cohesion stability from higher hydrophobic contact.

Conclusion

From the affinity results, G Biloba flavonoids competitively inhibit CAll and consequently
mitigate the AMS. They are, therefore, highly likely to be tested as substitute drugs for
acetazolamide, which is currently commercially used, in order to reduce the potential side
effects of synthetic drug and increase bioavailability. Since this study is a pre-screening in
silico, further studies including molecular dynamic, preclinical and clinical testing are

essential for further development of a drug for AMS,

Keywords:

Ginkgo biloba; flavonoid; carbonic anhydrase isozyme Il (CAll) inhibitor; acute mountain

sickness (AMS); acetazolamide (AZM)
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POS|T CONFERENCI

« WATERFRONT HOTEL

rl‘() L l{ + BED AND BREAKFAST
+ DELUXE TWIN SHARE ROOM

FEBRUARY 1 ONWARDS

+ SINGLE ROOM SUPPLEMENT:
90USD/PERSON
« ONE HALF-DAY TOUR OF

Situated in Central Nepal, this city of lakes allures the
eyes always wandering in search of nature's therapy.
Pokhara valley is the gateway to the Annapurna range
with stunning views where a trekker finds his utopian
paradise.

With the three major Fewa, Rupa and Begnas lakes on
the lap of Himalayas, Pokhara possesses a cluster of 9
lakes, caves, sunrise and sunset viewpoint.

Places to see in Pokhara:
* Phewa lake
* Setiriver
* Davis Fall and Gupteshwar cave
* Mahendra cave
* World Peace Pagoda
* Bindyabasini temple
* Sarangkot

Things to do:
¢ Mountain viewing
* Boating and kayaking
¢ Bungee jumping
* Mountain Biking
¢ Hiking
¢ Paragliding
¢ Ziplining



2 NIGHTS

1 night twin share room in Waterfront Hotel Pokhara with
Bed and Breakfast

Half day tour of Pokhara

2 nights twin share room in Maruni Sanctuary Lodge
Chitwan on Full Board basis

Single Room Supplement: 200USD/person
Jungle excursions in Chitwan

Kathmandu-Pokhara-Chitwan-Kathmandu by car

USD 440

Chitwan is one of the most gratifying tourist
destinations of Nepal. The name 'Chitwan' translates to
"the heart of the jungle". Located in the southwest
corner of Bagmati Province, Chitwan lies between
foothills of the Himalaya, the Mahabharata and Siwalik
ranges and serves us with serenity and delight. Chitwan
National Park, the center of attraction is an exciting
jungle experience with-jungle safaris, bird watching,
canoe rides, elephant and gharial breeding centers.
Along with nature's hospitality, we can observe local
indigenous life by visiting Tharu villages.

Places to see in Chitwan

¢ Chitwan National Park
e Sauraha

* Bharatpur

¢ Devghat

* Meghauli

¢ Chepang hill trail

Things to do
¢ Experience wildlife
* Bird watching
¢ Local cuisine
¢ Tharu culture

B35 300 oer naraer

LUMBINI =
1NIGHT

BUDDHA MAYA GARDEN HOTEL

BED AND BREAKFAST

TWIN SHARE ROOM

SINGLE ROOM SUPPLEMENT: 90USD/PERSON
KATHMANDU-BHAIRAHAWA-KATHMANDU ON AIR
HALF DAY SIGHTSEEING OF LUMBINI

AIRPORT TRANSFERS IN LUMBINI AND DEPARTURE
TRANSFERS IN KATHMANDU FOR BHAIRAHAWA ONLY

(AIRFARES ARE SUBJECT TO CHANGE AND WILL BE
REFLECTED IN THE PRICE)




Lumbini, a Buddhist pilgrimage site in the Rupandehi
district is one of the holiest places where spiritual minds
meet and experience inner peace. The birthplace of Lord
Gautam Buddha, Lumbini, is home to world renowned
monasteries and is listed as a UNESCO World Heritage
Site. The tranquility and greenish surroundings attract
many tourists from all over the world.

Inside Lumbini one can observe
* Ashoka pillar
¢ Maya Devitemple
e Puskarni Pond
* Sacred garden
e Gotihawa

You can learn and practice meditation, familiarize
yourself with Buddhism in the oldest library in Lumbini
and reflect on world peace watching the eternal peace
flame that has been burning for years.

Kathmandu, the capital of Nepal, is an entrancing valley
with her perfectly blended climate that embraces
enticing nature, exquisite architectures, distinctive
cultures and dynamic individuals from all over Nepal in
her warm arms. She is full of historic sites, ancient
temples, shrines, and fascinating villages. Mingle with
locals and animals amid Durbar Square's monuments,
or join mountain trekkers in the bustling Thamel
market.

Places to visit in Kathmandu
* Patan Durbar Square
* Bhaktapur Durbar Square
* Shivapuri National Park
* Pashupatinath Temple
* Sundarijal
* Boudhanath Stupa
* Chandragiri Hills
* Thamel
* Garden Of Dreams
¢« Namo Buddha Stupa

EXTRA NIGHTS IN

KATH MANDU

KATHMANDU GUEST HOUSE (WITH BREAKFAST)

STANDARD SINGLE/DOUBLE:
USD 55/65 PER NIGHT

DELUXE SINGLE/DOUBLE:
USD 80/85 PER NIGHT
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