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UszIRIneInsuazunAngs € Speakers’ curricula vitae and abstracts

Urgnarisay “50 U a3sangrauinuuisussnalne ”

A1EAI1A13ELRETAAM AT.YUNE HAUTEYA
A0TUNAILINTABAUNTADEN LN DN UNITINGAFNS A1NIUNNTIFYWAIIR
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Tummsswusn semined WA, beec-bdod LUTHLNMINERANLLIARSEIINN MANTI158 U, Al
a3y wazmeauTNiieslaanensdenilanate yhusnvanagantunsAneddldaady “ousu
a3’ Sundeulagliinfinsussginnamsaisine sy diitined oot we. weee Ui
szandofnuiiuingg lunsimuaimguszasd  ngtedfuuaznsliundenssunmsuivisvesssy/anay aulud
wA. bl Jldannzidoustngnioady “avinramnan” dealull wa. bebe Iiueygeliuasudodu
“aiTingnamauuiaszindlng @av)” andildianemeusldinauiuin (eo 9) ni1eglddedumnautu
gty egslsfmuluszriamsnen awpuffianssuUssyunainnsuszitinnUssnindanianisdinegg)
Sou Teeflaondunsaisivesing wyudsudududinimdadszgus lunsussguusasUfiaundnlndidiansou
i

Tunmssuiiaes serind wa. beboc-oene WutithaisimorsulviGuduniuvnuwlunssumsuimns
9 10ty LLasﬁmsrﬂé%uLLanaﬂwaﬁﬁaﬁ’ﬁmLﬁmﬁu 9l nMspennsasMivinste  “Thai Journal of
Physiological Sciences” Faflnanuussansnis Buiuiatuusalul w.e. beos insdnyssrumdnmsaisine
sxﬁummﬂmaLﬁuﬂ%aLLiﬂmaaﬂixmmasqﬁmﬂ %o “1° Asian and Oceanian Physiological Societies Congress
(AOPS Congress)” sewineTuil oo MeanTeu e, beow 0. 5.5. Sufidoa . lasdugasudureanisedy
dviusaunANas e meitwedeuarlofoud (Federation of the Asian and Oceanian Physiological
Societies, FAOPS) Fad3aludl wa. oemn voupiAvaiu aan |fdnduandnues Intemnational Union of
Physiological Sciences (IUPS)

Tunmssyiianudstagtu aan SnmsduiumsTsandnguludy egraduuds domdinnsusenadeay §
nsAuventanssumMdinins mandlifeinusssueadndia wu mIauanswinidndeeiansdonla nsilatzaluns
Fonds awsnansiadlusangaundn Wy auneiuls Gruiuanndnuargiurnisiy) egaing usisuas

Tummsswnii uazsion U nuosnaualyiuims aan yathgtuuarluswaninnsanfonssaluale fil

@) uaunanIngudud (Supporting members) TnglvidvEusslovifitnailanauuny Lﬁal,ﬁmw”ugmz
AUEISIY]

-
a =

o) funuvlunisinnuiinedesivaisiveuasaunmivdiuiuay  widegtulaiinissisudne
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AEATIASENETAAM AT.YUNA NaUTEYE

Emeritus Professor Dr. Chumpol Pholpramool

A0NUUNAILINTANTUNTADEN INDNUNIINGANERNS
AUNUNNTITULAIYIR

Email chumpol.pho@mahidol.ac.th

Useafn1sAnwen / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2516 Ph.D. (Physiology) University of Pennsylvania, USA
2511 MU, NYsATNe (Bunsond) LU INYFUWNNEANERT

Uszann1sineulaedeay / BRIEF WORK EXPERIENCE

Position Institution/Organization

2559 - Jagtu IS anduiauINMsaliunsdedniionumaineimans

ANUNUNITIUUAITIR

2560 - 2563 ATINNTT AaznssINSRULazdLEsIMsALEuMsAedaSie e
IneAans

2554 - 2556 Usesu ﬂmzﬂssumsﬁﬁuaLLamngmLLazn’ﬁ’Léffé’mimam AY
WYIERS UNTINEIRBUTANR

2555 - 2558 ATTUAT AAENSSUNSURITRTeWAIN A a1 fifto s
IneAans

2551 - 2554 NIIUANT ANENTTUNITIAULAEAWaNITIEERT unIneduuding

N35UNNT (AM59A0Ra)  ANEUNMEAENT LN IngndusTsuAEns

2545 - 2550 Us¥s1u WASDNLITLANVIETTINGT ANUNIUANLNTTUNITAT

PANANY NIENTIANYITNS

Yo ¢ A

2543 - Y2y nssuMs aunsIUMIMAugUa duasy wazatuayunslidaineiann
Nuingmansidulunu “asservssanslddn”

ANUNIUAIZNTIUNITIVULIIUNR

2544 - 2551 NITUMSUTTAMEUNY  anuninendeuiing

AMNISE
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Position Institution/Organization
2540 - 2549 OB IUILNTT andiideuasiaunInemansuazinalulag
UAINY[BUARR
2535 - 2537 FOIMUUANIBUINNT AMEINYIAERNT UNINEIRIUTARG
2531 - 2535, WINTNAAIYT AMAIPIETTINGT AUTINGIFNENT UNINEIaBNTANS
2539 - 2543

HaeuARuWa1gA / RECENT PUBLICATIONS

Surinlert P, Kongthong N, Watthanard M, Sae-Lao T, Sookbangnop P, Pholpramool C, Tipbunjong C.
Styrene Oxide Caused Cell Cycle Arrest and Abolished Myogenic Differentiation of C2C12 Myoblasts. J
Toxicol. 2020 May 11;2020:1807126.

Tipbunjong C, Khuituan P, Kitiyanant Y, Suksamrarn A, Pholpramool C. Diarylheptanoid 1-(4-
hydroxyphenyl)-7-phenyl-(6E)-6-hepten-3-one enhances C2C12 myoblast differentiation by targeting
membrane estrogen receptors and activates Akt-mTOR and p38 MAPK-NF-KB signaling axes. J Nat Med.
2019 Sep;73(4):735-744.

Huipao N, Borwornpinyo S, Wiboon-Ut S, Campbell CR, Lee IH, Hiranyachattada S, Sukasem C,
Thitithanyanont A, Pholpramool C, Cook DI, Dinudom A. P2Y6 receptors are involved in mediating the
effect of inactivated avian influenza virus H5N1 on IL-6 & CXCL8 mRNA expression in respiratory
epithelium. PLoS One. 2017 May 11;12(5):e0176974.

Chaturapanich G, Yamthed R, Piyachaturawat P, Chairoungdua A, Suvitayavat W, Kongsaktrakoon B,
Suksamrarn A, Pholpramool C. Nitric oxide signalling is involved in diarylheptanoid-induced increases in
femoral arterial blood flow in ovariectomized rats. Clin Exp Pharmacol Physiol. 2013 Mar;40(3):240-9.
doi: 10.1111/1440-1681.12058. Erratum in: Clin Exp Pharmacol Physiol. 2013 Apr;40(4):306. PMID:
23331131,

Srikuea R, Esser KA, Pholpramool C. Leukaemia inhibitory factor is expressed in rat gastrocnemius muscle
after contusion and increases proliferation of rat L6 myoblasts via c-Myc signalling. Clin Exp Pharmacol
Physiol. 2011 Aug;38(8):501-9. doi: 10.1111/j.1440-1681.2011.05537.x. PMID: 21585421; PMCID:
PMC4550807.

s197auaznauiue Inedavy / SELECTED AWARDS AND ACHIEVEMENTS

e

Life-Long Service Award, the Federation of the Asian and Oceanian Physiological Societies (FAOPS) (2562)
afaysioyana edulonansuseu 50 U Funsgsrvmuuny 131 T unvinendosding (2562)
nevadnyiesinginassineenlaifinyunsseaisinetaney (2561)

Wilsde/f150: 83593981 10y ANNTINIAITIEITING AMEINYIFNENT URTINIRENTANS
Finfuriinduausiaasia w.a. 2538, 2542, 2545, 2557

NI W Inendeuiing (2552 - 2553)
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i@ maniUaguYseaunisal “50 U assaneraurnuuiaussnale”

AENTIATENARAN AT. WNFVNTUYITIAT §ANTN

MAVIESTINGT ANEUNNEAERT PaINTAINIINGNGY

399ANENT1R15E WHNNENYIEInT1 Tasas Il
AAITFSITING AUTNNYAIANITASINITNYIUNE UNINFUURNS

AENTIATENEIAAM AT.LUTITING NoUMINTY

ALINYIANERNS UNINYIBBUARS
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ANEATIASINARAM AT, LNFYNTNLYIAT §ANTIY

Emeritus Professor Dr. Ratree Sudsuang

Email

Us29An15Anw / EDUCATIONAL BACKGROUND

Proceedings and Abstracts
July 14-16, 2021

Department of Physiology,
Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

sratree2000@yahoo.com

Degree / Program / Field

Institution

2522 Postdoctoral Fellow (Neurophysiology) University of Wisconsin, USA

2517 Ph.D. (Neurophysiology) All India Institute of Medical Sciences,
New Delhi, India

2508  AeiAansunUudie (@353ne7) URINYIRYUNNYANERNT

2505  induAanIUugie UNTINYITUUNNYAIERNT

Uszann1sineulaedawy / BRIEF WORK EXPERIENCE

Position Institution/Organization
2508-2542  ANANTIATE AAIYPIATTINGT AULUNNEAENS
PAIN TN
2546 AERIINTENNAAN AUNNEFANERS PUAINTUNNNINGHE
Uaqliu 9191387LAY AUNNEFANERS PUAINTUNNNINGHE
AEINYIANERTNITANT THIINTIUING Y
AzNdYAans. unnInendefaling
Taqlu NITUNTUTMISVENGATINGIMANTAY]]  AMZNEYAIANT IRIAINTAINNTINEAY
Unudi. anvidvndvmansdanin
Taqlu NITUNNTITTYIUTTU W InenaedalIng
Taqiu ﬂiiumsmiﬁwﬁugLLamSLﬁyamaﬂ%'é’mi AENdYAIEnT i Inendefaling
Wenuyaingmans
UaqUu ANIZBLIMYIANTE ANEAIYMIANT PNaINTAlNMINeNdy
AEINYIANERTNITANT THIAINTIUINE Y
Taqdu AMYNITUNMITNATUUAUINGINING - UIne1aeideadunseinysh
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Position Institution/Organization
Uaqdu AVSIRRA TN IUTEUNANUNI PHIANIAINNTIVENRY UnINeaeveuLiY
s UNNINENGELTARNE UNINGIRBFEUATUNTILTA

1NN INYAIVAUASUNS UWINY1BYFTTIUAENS

wasuIensadaung

Uaqdu Usesuiagnssun1saeuineninug WNMINFENRNE UM INNFEETINAIERS

seauUTudadiawasguiadin  uninerdeAaling warsnaainsaluniine sy

WNAITUANUNATEA / RECENT PUBLICATIONS

q

1. 91 "Usramaisive” 9193 gane. faniededl 5 dvinfiuigasnsaliminends we. 2550, 500uth
2. Somboonwong J, Sudsuang R, Sanguanreengsinbul S. Cardiovascular and respiratory changes following
the combined administration of ethanol and morphine in dog. Thai J. Physiol. Sci. 1998;11(1):27-40.

3. Borvonsin S, Chaisanabunthid V, Sudsuang R. In vitro study the effect of allicin on motility of

spermatozoa in Wistar rats. Royal Thai Army Medical Journal. 1996:201-203.

4. Thongsaad W, Pongsakorn S, Sudsuang R, Bennett GW and Marsden CA. Effect of barakol on extracellular
dopamine and its metabolites in rat striatum in vivo. Proceedings of the 7th International Conference
on in vivo Methods; Monitoring Molecules in Neuroscience, Santa Cruz do Tenerife, Spain. 1996:127-8.

5. Thongsaad W, Pongsakorn S, Sudsuang R, Bennett GW, Kendall DA, and Marsden CA. Barakol, a natural
anxiolytic, inhibits striatal dopamine release but not uptake in vitro. European Journal of Pharmacology.

1997;319:157-64.
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399AEAT19158 WANINIENATT Tanias Il

Associate Professor Dr. Supatra Lohsiriwat

Department of Physiology, Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok, Thailand
Email supatra.loh@mahidol.ac.th

UszdAn15Any1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution

1983  Certificate of training in Renal Physiology University of Michigan, USA
1977  Diploma Thai Board of Internal Medicine Medical Council of Thailand

1973 Doctor of Medicine Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, Thailand

Uszann1sineulaedawy / BRIEF WORK EXPERIENCE

Position Institution/Organization

1977 - Present  Associate Professor Department of Physiology,

Faculty of Medicine Siriraj Hospital, Mahidol University

2010 - Present  Committee CMA (Center for Medical Competency Assessment and

Accreditation), Medical Council of Thailand

2008 - 2012 President Physiological Society of Thailand

2003 - 2011 Head of Department Department of Physiology,
Faculty of Medicine Siriraj Hospital, Mahidol University

nasuARuWa1ga / RECENT PUBLICATIONS

1. Lohsiriwat V, Wiangphoem N,_Lohsiriwat S. The length of small bowel in Thai patients. Journal of the
Medical Association of Thailand. 2014;97(5):525-9.

2. Lohsiriwat S. Protein Diet and Estimated Glomerular Filtration Rate. Open Journal of Nephrology.
2013;3(2):97-100.

3. Bunnan K, Chaikomin R, Lohsiriwat S, Chomchai S, & Akarasereenont P. Effect of Ayuraved Siriraj Herbal
Recipe “Wattana” on Gastric Emptying Rate. Siriraj Medlical Journal. 2012;64(3):89-93.
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4. Lohsiriwat S, Hirunsai M, Chaiyaprasithi B. Effect of caffeine on bladder function in patients with
overactive bladder symptoms. Urology annals. 2011;3(1):14-8.
5. Lohsiriwat S, Rukkiat M, Chaikomin R, Leelakusolvong S. Effect of ginger on lower esophageal sphincter

pressure. Journal of the Medlical Association of Thailand. 2010;93(3):366-72.
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AEATIA5ERETAAM AT UTITING nouause

Emeritus Professor Dr. Nateetip Krishnamra

Proceedings and Abstracts
July 14-16, 2021

AAIVFTING AMLINYIFIENS UNINFENTRG

Email nateetip.kri@mahidol.ac.th
UszdAn1sAnyn / EDUCATIONAL BACKGROUND
Degree / Program / Field Institution
2523 Uy en (@393ne7) UMIngduuing
2520 Usyeyln (@353ne7) UNTINEIFeUTna
2517 USeyyns (Biological Sciences, LAysAtELTURU 1) University of London, UK

Uszann1sieulaedeay / BRIEF WORK EXPERIENCE

Position

Institution/Organization

2559 - Yaqu

ANERIIANTETETAANM

ANLINYNANERNS UPNINLSBURAA

2563 - Uaqtu

AUSNWIANENTTUNNTUlEUNEA LAY

LazuInNNgSU

AMINYIANERNS UNNINLGEURNS

2563 - Uaqtu

ANENTINNSAAULATINTUTEIY
UszdvSnmuaznanisuiRsunig vive
atuayunsusumseaufnm

IneFans Idunaruinngsy

ANUN9UNITITYWAITR

2562 - UaqUu

U av

ANYNTTUNM TR TN UATUEYWINITY

nasUsLen

U INYIBEURANR

2562 - UaqUu

Uszﬁmﬂmsﬂiiumsﬁﬁuauaﬂ'ﬁﬁm

warldn o UMINeNmans (ang.)

AMINYIANERNS UNINLGEURNS

2560 - Jaqiu

AV39A0AIRANTULATINTIRY (E107

WeeansaunIn)

L3 & a v aa s
AR AATUNENE

2560 - Jaqiu

AMENTIUNITNANTUNLATINITIFYT L
meldanusiuilonugaudnyikaznis

Fdusenindlne—elSauma (@191

WeeansaunIn)
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Position Institution/Organization
2560 - 2562 ANgNTIUNTTRNNWITsgnshllle  auvinermans uvinerdeuiing
Uselegiidanalag
2556 — 2560 NBIUTIANGNT Physiological Reports  Joint American Physiological Societies

and The Physiological Society UK Open

Access Journal, Wiley & Son

2546 — 2559 AV3IRaAiUsEdiulaTInTTIdY Audiugianssukazmalulagdinm
wrism@ (BIOTEC) driinanumiain
Weeansuasinaluladuiad (am.)

2539 - 2562 AVsInanAiuszdiulasinisIdY drlnsunewuatuayunsidy @na.)
2540 - 2553 ABIUTIUITNT 25815391015 Science Asia, Usewwndlng
2538 — 2548 Usgsumangmnsundindnwm AMAIEITINGT AL INGIFNERNS

ANV TINGN WNINYIREUNG

WNAITUANUNATGEA / RECENT PUBLICATIONS

9

1. Rittidach T, Tithito T, Suntornsaratoon P, Charoenphandhu N, Thongbunchoo J, Krishnamra N, Tang IM,
Pon-On W. Effect of zirconia- mullite incorporated biphasic calcium phosphate/ biopolymer composite
scaffolds for bone tissue engineering. Biomedical Physics & Engineering Express. 2020;6(5):055004.

2. Aeimlapa R, Wongdee K, Tiyasatkulkovit W, Kengkoom K, Krishnamra N, Charoenphandhu N. Anomalous
bone changes in ovariectomized type-2 diabetic rats: inappropriately low bone turnover with bone loss
in an estrogen-deficient condition. American Journal of Physiology—Endocrinology and Metabolism.
2019;317(4):E646-E657.

3. Wongdee K, Rodrat M, Teerapornpuntakit J, Krishnamra N, Charoenphandhu N. Factors inhibiting
intestinal calcium absorption: hormones and luminal factors that prevent excessive calcium uptake.
Journal of Physiological Sciences. 2019;69(5):683-696.

4. Tithito T, Suntornsaratoon P, Charoenphandhu N, Thongbunchoo J, Krishnamra N, Tang IM, Pon-On W.
Fabrication of biocomposite scaffolds made with modified hydroxyapatite inclusion of chitosan-grafted-
poly( methyl methacrylate) for bone tissue engineering application.  Biomedical Materials,
2019;14:025013.

5. Pon-On W, Suntornsaratoon P, Charoenphandhu N, Thongbunchoo J, Krishnamra N, Tang IM. Synthesis
and investigations of mineral ions-loaded apatite from fish scale and PLA/ chitosan composite for bone

scaffolds. Materials Letters. 2018;221:143-6.
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s197auazuasiuiue Tnedauvy / SELECTED AWARDS AND ACHIEVEMENTS

1. 919¥amans1seITeneiu Usednd we. 2557 andrinaunesuativayunside (@na.)
U a ¢ a A & o o A ~
2. yiainemaniuazinalulagyailSinsuseindalng asa 20 Usednd we. 2556 anyaislnisitonts
duasuinendans Useinelng
3. 5197aAYGNIAAY FUNANAYEASIS U TRIUNINGNSY W.A. 2552
U W a ¢ aa a ) Ao A a a v oo ' )
4. s197aUNINemansansfauiian s NgEululaniaasu 100 U ¥89USEnasioa Uiy

nsensIIneImanswazinelulad uazesdnsyialn (Usswelve) Y w.e. 2552

N

eiadidve nlannatinaunemuaiuayunisIde (@n3.) Usednd w.e. 2547 uag w.el. 2550

%

2t93duitaulaudeideaviny / RESEARCH INTERESTS OR SPECIALTIES

1. @39Imevesszuunaulive
2. @TINYIVRINTVUANESHIUT WA ERY

3. LNG]’]U@E?!@JSUBQLLF]&L%EJ@JLLa%ﬂﬁ%@ﬂ
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U1gnar aag m@ﬁwf “BCG Model - Roles of Biomedicine in the Disruptive Era”

As.duNesA Aenadntve

anTdduiansiuUsewdlng (nensle)

[N

unfnga

Tunmssuiinan  dwwnsmaneluladfugaiuluegiednnsslanilifnansdsuwasdundud
3un1 Technological Disruption Faflansznusomsiauiasugiavemnuszmallan idumeinumsnssm
PAEINNTIUNITHAAWAZUIANT

Syunalngliuszniaulouy Thailand 4.0 ieuuilAsuussmalnglimfeusuilofunsidsuudassundu
finan Ievdsasunisiaungnamnssudming  (S-curves) 12 geawinssy taetnsedluwaimniiveiunin
ayueen (EEC) wawliun13AwmanisayuainaeUsemea (FDI)

ogdlsfionn  Slenmfuwheh  wihmsimugramnssuilimeluladdfuganad  enaviwadnans
Wiiulamaesugialiundsanals wifenareliAneumdondlunsian fuadssenieulauedaesa
gnamns BCG (Bio-Circular-Green Economy) Wieliussletiannisiannfiindunneglulssmmnntu a1
nsiaudenles (linkage) AulATwsRagIuTINUeIUTEYA FrwtasanmuvEeud N IWaLY

guavnssy BCG Usenaulumegmamnssuidhviang 4 geaivnssulaln  9namnIsunensuayems

o

gravnssIndsnuaztan  geamnIsuMseafianazuins  uazgeamnIsuguAMUazMsIITE  lag
gnavnssuaninefiodugaudsdnegnmilsonasugiolne uanidu 1 T 12 geamnssudmngaelduunda
Thailand 4.0 #g

maimwgeamnIsy  BCG  lnslamizgnamnssuguainuasnisunngliszaunudnsadosedonis
fimuwelulaBuazmaaiiainerianussdugs sonmadfiunsasmuidouasiaululssma msfganisasu
wazn1sTuNIsaenenmAlulagand1auTEme HUNMSTUIIMAaemAaTn (clinical trial) NM13SUINHERLNTTING
AAeAAY (Biosimilars) wazipdu

Tudwweameaigies  Adesdinisufsungsudeulisesiufunsianenamnssuauninuaznisunndaig

lnglanznszuiunmseun 1 lilindniusigaaivnssudnan Feegnnglansiiuguaessy
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A.dUNYSA Aenativd

Dr. Somkiat Tangkitvanich

Email

Us29An15Anw / EDUCATIONAL BACKGROUND

Proceedings and Abstracts
July 14-16, 2021

aotiAdeLion s Uszmealne (Afensle)
Thailand Development Research Institute

somkiat@tdri.or.th

Degree / Program / Field

Institution

2537 Aenssuransnuiadia (O. Eng) Department of Computer Science,
ANUNIMINTTUABUNUADS Tokyo Institute of Technology

2534 ImnssumaasumUugia (D. Eng) Department of Computer Science,
ANUNIMINTTUABUNUADS Tokyo Institute of Technology

2531 Fenssumansvngin a1y ANEIAINTTUANERS PUNAINTAUUNNINGEY

AONNINOS (HesAlonduAunils 1SN

Uszann1sieulaedauy / BRIEF WORK EXPERIENCE

Position Institution/Organization

Tty Usesuanndu antiAdeifon s Usemalng
(#Fensle)

Tagdu  nssumsimungvang

Yagdu  nssumsaniuminenay U RPVERREER

Yagdu  nssumsanumineay I IFAVAUATUNS

Uagdu  nssumsnsanadl ADIELATYTAIEANS
UATINIRUTITUANENS

U2y nssumsivms andunszUning

2562 L@UUMTUAENITUBMTIATYRNTUNTNTEIY ”@aﬁ’@ﬁuﬁui’mmsumﬁﬁﬂmw.ﬂ.

2552 nssunsaniInIntinauasinsvielne

2552 NSTUNSANINSVEAFRNUNL YA

2552 ﬂiiuﬂﬁﬂﬁgﬂ?{lamﬂ%’g(miaéﬁy’ﬂ@&Jmaﬂ%’guum%')

2552 nssunmamanandlunnenssunsiaudeUaonfouaradieassiuiend we. 2551 (usidlng

WIENTFUUAS)
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Position Institution/Organization

2550 BUNIINIBNIST (AMNTINNTSRANISINTALNANKaYR) TuanienssunsnisianisesinsBase am
ORIVl

o

2550 BUNIIUIBNITAMEBUNTIUNBNMIANWINgMEensiiuguatansinsauwnuLasn1sHeans Tu

a v

AMENITUIBNITINEAARTYALUlATENTaULALAZNTERET an URUYQYRLIIYA

<

NAI1UAYIN15818A / RECENT ACDEMIC WORKS

MsfnwIMTTARNMEIALsUATTa (Digital Manpower) Wlasessugnatvnssantiming (S-Curve) way
msimwszlenasegnafiaynInny Jueen (Eastern Economic Corridor: EEC), Yiauasiad1tiniiu
ALESULATYENARNR, 2561

Innovation Policy in Thailand, in Innovation Policy in ASEAN, ERIA, 2561
miﬁﬂmimﬂa%ﬁwamLLazmsﬁﬁU@LLamnwiﬁuﬁmmxauﬁ’umwaaunul,wﬂiuiaﬁ (Convergence),
YLANBADENNIUANENTTUNISNANITNTLIYLEBININIT NSV ALLA AN INTANUIALLASTIR, 2560

lasimsidpuasAnwinisldrendwisveiniegsialugarsugianivia, dauededtinaudeesy

QAANNTTUYONALITUIIYIF (BIANTUMIYU), 2559

. Toward High-Quality Growth: Thailand’s Challenges and Opportunities in the Next Three Decades, TDRI

Quarterly Volume 30-1, 2558

5797auazkasubuY Inedavy / SELECTED AWARDS AND ACHIEVEMENTS

AT N

%

yapdaumaninuiiudiainiudng arundviasugamant sinendovienisiive (2563)
yARBALAY TuTIATENANa T Tngassndl (2563)

niFeumdguuiiou anauinGoumguulunssususgudug (2557

Fellow 984 Eisenhower Fellowship (2551)

s TananFIdeAAL an. 31nlAsIn1s 398 “nsiidusiuvesUsenvunaznalnlunisanransenusuy

AUIINAITN 1PNUANAINISANES” (2549)

a v

#o3suiiaulanioidurvrny / RESEARCH INTERESTS OR SPECIALTIES

A N .

EVSANANSNSHANNUS LN
Wgunedeuazinsauuiey

UAAsEgAIan3 (Economic analysis of laws)
WBUIENIIAUAENTAUTENINUTEINA
UlYUI8NITILUAL AL
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=

U1gna7 A 94a3g “Non-communicable Disease and BCG Model”

AEN319158 WreunndFelsand ngnawed

MATVIDNYIAENT AUTUNNANANTASTIINEIUIE UM INedeuTing

[N

UNAnge

BCG model \iulasamsndniisguialinisatiuayu BCG model wumsWannuseina 3 ¢u lén Bio-
economy, Circular-economy W@y Green-economy LLuawqqﬁL%'uﬁ]wﬂ%é{’aﬁﬂﬁﬁuaai”gmaﬁé’fmmﬂﬁa’misﬁu
sruuIminedeiidiusmegadugussalumsiauussmasiuiuizuna 5u9nlasans innovation hub 7y
nssmngudemaiianaady wnineidowasonsulumsssauaussusunagnsludiusine ¥ Food &
agriculture, Health & wellness, Robotic & smart device, Digital & internet of thing, Creative & culture lay
Bioenergy 191U Health & wellness ﬁmiﬁ'&umLﬁa‘im%JUﬂﬁLﬁmjﬁ%u%ﬁ Non-Communicable Disease (NCD)
uazdanuiaeen (Aging society) Fsagvirlianlddemeiugunmmesssimageiuegnann fuisfinnusioans
Ium'ﬁﬁ'@umﬁmﬁm"] oA Aging society, Bio-pharmaceutical, Medical devices, Medical robotics, Digital
health, CRC (Clinical Research Center) uag Hospital management JuUszinauiionmu1sosu NCD wasdan
geongazunsnagludiuingg ves BCG model lnsuwuniu segment sineq laun inwnsuazenms quainuay
mMsuwnd wasuuazTaniinw nsvieadien Tassmsvdnmasuguainuaznisuime iun gudnadeveuas
nudurmenatiniftetunsou o lssnundna inguasineduildunsguaing quékdnyarmawasisadiiionts
w1 waruilnneiauamasataayulnaiensdsoon  sulszaiiiatulufussuunisideadunisuims
§ansrUsEUY Program Management Unit (PMU) fiUsgnaugig PMU “A” 11910 Area—based 130 miaeu3ms
LLax%’mminué’mmiﬁwmizﬁuﬁuﬁ (Uwn.) PMU “B” 11310 Brain power, manpower %38 %ii8uinisuay
FANMIVUAUNTHAIMAIAY wagnuaunsimantugaufinw n15398 uazadaudnnssy (une.) uag PMU
“C” 11910 Competitiveness 3o Mheuimsdanisyuiunsiisauausalunisuseduvesssina (un)
$AUdn 4 mheade 1) dnnumTidewid (0v) 2) dinnuuianssuwisnd (NIA) 3) dinanuimuinis
FRENTNEAT DIANITUMTY (830.) waE 4) @n1TWITBITLUUAISISUAY (758) TINAUNMITRAIUITLUULALIIEIY
fine Mifedontu ov stidielfiAnszuunisdestuuassnw NCD AifissanBnin uasvilidsnugeodauamed

AuazilnuNMAINNIRBE 19 IEY
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A1EM919198 WIBLNNG3alsatl ngnened

Professor Dr. Rungroj Krittayaphong

Us29An15Anw1 / EDUCATIONAL BACKGROUND

Proceedings and Abstracts
July 1416, 2021

Division of Cardiology, Department of Medicine, Faculty of Medicine

Siriraj Hospital, Mahidol University, Bangkok, Thailand

Email rungroj.kri@mahidol.ac.th

Degree / Program / Field

Institution

1996 Visiting fellow in Cardiac Electrophysiology — University of Southern California, Los
Angeles California, USA

1996 Fellowship in Research Cardiology University of North Carolina
at Chapel Hill, Chapel Hill, North Carolina,
USA

1993 Fellowship in Clinical Cardiology Siriraj Hospital, Mahidol University, Bangkok,
Thailand

1991 Residency in Internal Medicine Prince of Songkhla University, Songkhla,
Thailand

1987 M.D. (Honor) Chulalongkorn University, Bangkok, Thailand

Uszann1sieulaedauy / BRIEF WORK EXPERIENCE

Position Institution/Organization
Present Professor of Medicine, Division of Cardiology, Department of Medicine,
Consultant Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, Thailand
Present President Elect The ASEAN Federation of Cardiology
Present Director National Clinical Research Center Program
2020 - Present President The Heart Association of Thailand Under the Royal
Patronage
2014 - Present President Thai Society of Cardiovascular Imaging
2013 - Present President Heart Failure Council of Thailand

2017 - Present

Editorial board

Journal of Arrhythmia
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Position Institution/Organization
2005 - Present Editorial board Siriraj Medical Journal
2006 - 2013 Editor in Chief Thai Heart Journal
2007 - 2012 Editor in Chief ASEAN Heart Journal

HaUARuWA1gA / RECENT PUBLICATIONS

Krittayaphong R, Phrommintikul A, Winijkul A, Methavigul K, Komoltri C, Kaewkumdee P, Yindeengam A.

The influence of gender on the clinical outcomes of Asian non-valvular atrial fibrillation patients: Insights
from the prospective multicenter COOL-AF registry. BMJ Open. 2021 (in press).
Krittayaphong R, Boonyapiphat T, Wongvipaporn C, Sairat P, for the COOL-AF investigators. Age-related

clinical outcomes of patients with non-valvular atrial fibrillation: Insights from the COOL-AF registry.
Clinical Interventions in Aging. 2021;16:707-19. doi: http:doi.org/10.2147/CIA.S302389

Chantrarat T, Krittayaphong R. The clinical outcomes of different eGFR strata and time in therapeutic
range in atrial fibrillation patients with chronic kidney disease: a nationwide cohort study. Current
Problems in Cardiology. 2021. doi: https://doi.org/10.1016/j.cpcardiol.2021.100838

Tan JWC, Sim D, Ako J, Almahmeed W, Cooper ME, Dalal JJ, Deerochanawong C, Huang DWC, Joha S,
Kaul U, Kim SG, Koh N, Kong APS, Krittayaphong R, Kwok B, Matawaran BJ, Neuyen QN, Ong LM, Park JJ,
Peng Y, Quek DK, Suastika K, Sukor N, Teo WB, Teoh CK, Zhang J, Reye EB, Goh SY. Consensus

Recommendations by the Asian Pacific Society of Cardiology: Optimising Cardiovascular Outcomes in
Patients with  Type 2 Diabetes. European Cardiology  Review. 2021;16:e14.  DOI
https://doi.org/10.15420/ecr.2020.52

Winijkul A, Kaewkumdee P, Yindeengam A, Krittayaphong R. Characteristics and antithrombotic

treatment patterns of patients with concomitant coronary artery disease and atrial fibrillation from

Thailand's COOL-AF registry. BMC Cardiovascular Disorders. 2021;21(1):117.

5193auasnausue Tneduay / SELECTED AWARDS AND ACHIEVEMENTS

kR LN e

Faculty, American College of Cardiology Meeting (2016 - 2019)

Research highlight, Royal College of Physician of Thailand (2018, 2019)

Distinguished award, Faculty of Medicine Siriraj Hospital, Mahidol University (2014, 2018)
Distinguished Academic Award, Royal College of Physician of Thailand (2013)

Scientific Advisory Board, World Congress on Heart Disease (2013 - Present)
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Symposium 1 “Coping with Disruption in Research During COVID-19 Era”

ANENTI115E UNBWNNTUIUN NNN¥AINT

MATVIDNYIANENT AUTUNNEFNANTATIIINEIVIE UM INEFEUTNG

S9ANENSID158 AT, WIBLNNGN3NIVY RauInens

AAIVIAITINGT AULENNYANERS UNINY1B8LTesln

§¥reArans1ansd as.dae dula
AMAITIINGT ALINGEERNS UNINedeNRnE

(YA 4

919138 AT.MANH NINDFUNT

9

AAIVITRAT ANLANYIFIFATAITWINNG UMNINSIBULSAIS

< o/ <
219158 A5.0890 Joudu

a1t nsal

q
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ANENSI15E UIBWNNTUIUN ANNBAINTG

Professor Dr. Manop Pithukpakorn

Division of Medical Genetics, Department of Medicine,
Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand

Email manop.pit@mahidol.ac.th

Us29An15Anw / EDUCATIONAL BACKGROUND

Degree / Program / Field & Institution

2007 Diplomate, American Board of Medical Genetics (Clinical Molecular Genetics)

Diplomate, Thai Board of Internal Medicine

2005 Diplomate, American Board of Medical Genetics (Clinical Genetics)

2006 Fellowship in Clinical Genetics and Clinical Molecular Genetics, National Human Genome

Research Institute, National Institutes of Health

2003 Diplomate, American Board of Internal Medicine
Internal Medicine Residency University of Illinois at Chicago College of Medicine

1995 Doctor of Medicine (First Class Honor)

Faculty of Medicine Siriraj Hospital, Mahidol University, Thailand

2013 Abridged Business Certificate, Thammasat Business School, Thammasat University

Uszann1sinerulaedvy / BRIEF WORK EXPERIENCE

Position Institution/organization

2017 - Present Professor Division of Medical Genetics, Department of Medicine,

Faculty of Medicine Siriraj Hospital, Mahidol University

2017 - Present Leader Siriraj Center of Research Excellence (SiCORE)

in Precision Medicine

2017 - Present Assistant Dean for Faculty of Medicine Siriraj Hospital, Mahidol University

Research
2017 - Present Leader Health Cluster, Research University Network Thailand
2017 - Present Chair Research and Development Working Group,
Genomics Thailand Initiative
2012 - 2017 Associate Professor Division of Medical Genetics, Department of Medicine,

Faculty of Medicine Siriraj Hospital, Mahidol University
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Position Institution/organization
2009 - 2012 Assistant Professor Division of Medical Genetics, Department of Medicine,

Faculty of Medicine Siriraj Hospital, Mahidol University

2006 - 2009 Clinical Instructor Division of Medical Genetics, Department of Medicine,
Faculty of Medicine Siriraj Hospital, Mahidol University

WNAITUANUNETGA / RECENT PUBLICATIONS

q

1. Lertwilaiwittaya P, Suktitipat B, Khongthon P, Pongsapich W, Limwongse C, Pithukpakorn M. Identification
of novel mutation in RANKL by whole-exome sequencing in a Thai family with osteopetrosis; a case
report and review of RANKL osteopetrosis. Mol Genet Genomic Med. 2021 May 30:e1727. doi:
10.1002/mgg3.1727. Epub ahead of print. PMID: 34056870.

2. Kittikoon S, Pithukpakorn M, Pramyothin P. Physician awareness, preparedness, and opinions toward

consumer-initiated genetic testing in Thailand: Views from a changing landscape. J Genet Couns. 2021
Apr 30. doi: 10.1002/jgc4.1420. Epub ahead of print. PMID: 33931918.

3. Lertwilaiwittaya P, Roothumnong E, Nakthong P, Dungort P, Meesamarnpong C, Tansa-Nga W,
Pongsuktavorn K, Wiboonthanasarn S, Tititumjariya W, Thongnoppakhun W, Chanprasert S, Limwongse

C, Pithukpakorn M. Thai patients who fulfilled NCCN criteria for breast/ovarian cancer genetic

assessment demonstrated high prevalence of germline mutations in cancer susceptibility genes:
implication to Asian population testing. Breast Cancer Res Treat. 2021 Jul;188(1):237-248. doi:
10.1007/510549-021-06152-4. Epub 2021 Mar 1. PMID: 33649982.

4. Chiowchanwisawakit P, Pithukpakorn M, Luangtrakool K, Permpikul P. HLA-B*27:04 associated with

enthesitis and younger age of onset, and HLA-B allele profile in patients with ankylosing spondylitis in
Thailand: A cross-sectional study. Int J Rheum Dis. 2021 Mar;24(3).411-417. doi: 10.1111/1756-
185X.14055. Epub 2021 Jan 15. PMID: 33448675.

5. Rujirachun P, Junyavoraluk A, Pithukpakorn M, Suktitipat B, Winijkul A. Successful treatment of

arrhythmia with B-blocker and flecainide combination in pregnant patients with Andersen-Tawil
syndrome: A case report and literature review. Ann Noninvasive Electrocardiol. 2021 May;26(3):e12798.

doi: 10.1111/anec.12798. Epub 2020 Sep 21. PMID: 32959505; PMCID: PMC8164140.
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599ANEASID158 AT, UBWNNENINIVY RauInemns

Associate Professor Dr. Krekwit Shinlapawittayatorn

Cardiac Electrophysiology Research & Training Center,
Department of Physiology, Faculty of Medicine, Chiang Mai University,
Chiang Mai, Thailand

Email kshinlap@gmail.com

Us29An15Anw / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2011 Ph.D. (Physiology and Department of Physiology and Biophysics, Case
Biophysics) Western Reserve University, Cleveland, Ohio, USA
2004 Doctor of Medicine (M.D.) Chiang Mai University, Chiang Mai, Thailand

Uszann1sineulaedesuy / BRIEF WORK EXPERIENCE

Position Institution/Organization

2017 - Present Associate Professor Department of Physiology, School of Medicine,

Chiang Mai University, Chiang Mai, Thailand

2015 - 2017 Assistant Professor Department of Physiology, School of Medicine,
Chiang Mai University, Chiang Mai, Thailand

2015 - Present Head Cardiac Catheterization & Electrophysiology
Laboratory, Cardiac Electrophysiology Research and
Training Center, Faculty of Medicine, Chiang Mai
University, Chiang Mai, Thailand

2014 - Present Staff Cardiac Electrophysiology Research and Training
Center, Faculty of Medicine, Chiang Mai University,
Chiang Mai, Thailand

2013 - Present Assistant to the Chair for Department of Physiology, Faculty of Medicine,
Research Affairs Chiang Mai University, Chiang Mai, Thailand

2004 - Present Staff Cardiac Electrophysiology Research and Training
Center, Department of Physiology, Faculty of
Medicine, Chiang Mai University, Chiang Mai,
Thailand
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Position Institution/Organization

2004 - 2005 Staff Cardiac Electrophysiology Unit, Department of

Physiology, School of Medicine, Chiang Mai
University, Chiang Mai, Thailand

WNAITUANUNEEA / RECENT PUBLICATIONS

q

1. Bo-Thay C, Shwe T, Jaiwongkam T, Kerdphoo S, Pratchayasakul W, Pattarasakulchai T,
Shinlapawittayatorn K, Chattipakorn SC, Chattipakorn N. Impact of iron overload on bone remodeling

in thalassemia. Aging. 2021; 16;13(8):10955-10972. (Impact Factor = 4.831, Q1)

2. Piriyakhuntorn P, Tantiworawit A, Phimphilai M, Shinlapawittayatorn K, Chattipakorn SC, Chattipakorn

N. Impact of iron overload on bone remodeling in thalassemia. Arch Osteoporos. 2020;14;15(1):143.
(Impact Factor = 2.387, Q2)

3. Thonusin C, Shinlapawittayatorn K, Chattipakorn SC, Chattipakorn N. The Impact of Genetic
Polymorphisms on Weight Regain After Successful Weight Loss. Br J Nutr. 2020;28;124(8):809-823. (Impact
Factor = 3.334, Q1)

4. Prathumsap N, Shinlapawittayatorn K, Chattipakorn SC, Chattipakorn N. Effects of Doxorubicin on the

Heart: From Molecular Mechanisms to Intervention Strategies. Eur J Pharmacol. 2020;5;866:172818.
(Impact Factor = 3.170, Q1)
5. Bo-Thay C, Shwe T, Higgins L, Palee S, Shinlapawittayatorn K, Chattipakorn SC, Chattipakorn N. Aging

induced by D-galactose Aggravates Cardiac Dysfunction via Exacerbating Mitochondrial Dysfunction in

Obese-insulin Resistant Rats. GeroScience 2019;42(1):233-249. (Impact Factor = 6.444, Q1)

$199auasnausue Ineduay / SELECTED AWARDS AND ACHIEVEMENTS

1. The Royal Golden Jubilee Fellowship Award for PhD Advisor, Thailand Research Fund, Bangkok, Thailand
(2018, 2021)

2. NRCT Research Scholar (57498 1%.), National Research Council of Thailand, Bangkok, Thailand
(2020 - 2023)

3. NSTDA Research Chair, the National Science and Technology Development Agency (NSTDA), Bangkok,
Thailand (PI: Prof. Dr. Nipon Chattipakorn) (2019 - 2024)

4. Faculty with the Highest Citations of the Year 2016 Award, Faculty of Medicine, Chiang Mai University,
Thailand (2017)

5. Gold Elephant Award for Best Young Research Scientist in Medical Science, Chiang Mai University,
Chiang Mai, Thailand (2016)
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%

Wada3deitaulavieideavney / RESEARCH INTERESTS OR SPECIALTIES

Channelopathies in Heart Disease

Inherited Cardiac Arrhythmias

lon Channels Trafficking

Regulation of Gene Expression and Gene Therapy

Patient-Specific Induced Pluripotent Stem (iPS) Cell Models

Heart-Brain Interactions in Cardiac Arrhythmias: Role of the Autonomic Nervous System

Cardiac Reperfusion Injury

G N o AR LN e

Mitochondrial dynamics and Mitophagy
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Herans1a1sd ns.02 guls

Assistant Professor Dr. Puey Ounjai

Department of Biology, Faculty of Science,
Mahidol University, Bangkok, Thailand

Email Puey.oun@mahidol.edu

Us29An15Anw / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution

2007  Ph.D. (Molecular Genetics and Genetic ~ Mahidol University, Thailand

Engineering)

2000  B.Sc. (Biotechnology) King Mongkut Institute of Technology
Ladkrabang, Thailand

Uszann1sineulaedeay / BRIEF WORK EXPERIENCE

Position Institution/Organization

2017 - Present  Assistant Professor Department of Biology, Faculty of Science, Mahidol
University, Thailand

2016 - Present  Head Center of Nano-imaging & Olympus Bioimaging Center,
Faculty of Science, Mahidol University, Thailand

2013 - 2017 Lecturer Department of Biology, Faculty of Science, Mahidol
University, Thailand

2012 - 2013 Scientist Life Science Division, Lawrence Berkeley National

Laboratory, University of California Berkeley, USA

2009 - 2012 Postdoctoral Fellow Life Science Division, Lawrence Berkeley National

Laboratory, University of California Berkeley, USA

2007 - 2009 Postdoctoral Researcher  Department of Cell Biology, University of Texas
Southwestern Medical Center, USA

2003 - 2006 Predoctoral Fellow Department of Cell & Molecular Physiology, Yale
University School of Medicine, USA

1999 Research Assistant Vaccine Research Division, National Institute of Health,

Ministry of Public Health, Thailand
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HaeuARuWd1ga / RECENT PUBLICATIONS

1. Sridapan T, Tangkawsakul W, Janvilisri T, Kiatpathomchai W, Dangtip S, Ngamwongsatit N, Nacapricha D,
Ounjai P, Chankhamhaengdecha S. Rapid detection of Clostridium perfringens in food by loop-mediated
isothermal amplification combined with a lateral flow biosensor. PLoS One. 2021 Jan 7;16(1):e0245144.
doi: 10.1371/journal.pone.0245144. PMID: 33411848; PMCID: PMC7790239.

2. Sonpho E, Wootthichairangsan C, Ishida M, Inoue T, Agata K, Maleehuan A, Charngkaew K, Chomanee N,
Moonsom S, Wongtrakoongate P, Chairoungedua A, Ounjai P. ECM-Body: A Cell-Free 3D Biomimetic
Scaffold Derived from Intact Planarian Body. Zoolog Sci. 2020 Aug;37(4):307-313. doi: 10.2108/25190135.
PMID: 32729708.

3. Harnvoravongchai P, Singwisut R, Ounjai P, Aroonnual A, Kosiyachinda P, Janvilisri T,
Chankhamhaengdecha S. Isolation and characterization of thermophilic cellulose and hemicellulose
degrading bacterium, Thermoanaerobacterium sp. R63 from tropical dry deciduous forest soil. PLoS
One. 2020 Jul 23;15(7):e0236518. doi: 10.1371/journal.pone.0236518. PMID: 32702033; PMCID:
PMC7377481.

4. Kitdumrongthum S, Reabroi S, Suksen K, Tuchinda P, Munyoo B, Mahalapbutr P, Rungrotmongkol T,
Ounjai P, Chairoungdua A. Inhibition of topoisomerase II0l and induction of DNA damage in
cholangiocarcinoma cells by altholactone and its halogenated benzoate derivatives. Biomed
Pharmacother. 2020 Jul;127:110149. doi: 10.1016/j.biopha.2020.110149. Epub 2020 Apr 25. PMID:
32344256.

5. Phanchana M, Phetruen T, Harnvoravongchai P, Raksat P, Ounjai P, Chankhamhaengdecha S, Janvilisri T.
Repurposing a platelet aggregation inhibitor ticagrelor as an antimicrobial against Clostridioides difficile.

Sci Rep. 2020 Apr 16;10(1):6497. doi: 10.1038/s41598-020-63199-x. PMID: 32300130; PMCID: PMC7162883.

s193auaznauiue Tnedway / SELECTED AWARDS AND ACHIEVEMENTS

The National Research Award 2021 in Pharmaceutical and Chemical Sciences (2021)

Outstanding Lecturer Award, Faculty of Science, Mahidol University (2020)

Platinum Award, 13" Taipei International Invention Show and Technomart (INST2017), Taiwan (2017)
Royal Golden Jubilee Scholarship, Thailand Research Funds (2002 - 2007)

AR

Graduate Scholarship, National Biotechnology and Genetic Engineering Center (BIOTEC), Thailand
(2000 - 2002)

%

Wateiduiaulandeiduavney / RESEARCH INTERESTS OR SPECIALTIES

Advance in electron microscopy has revolutionized structural biology. Our main research interests are
always centered on the scrutiny of molecular architectures of vital biomolecular machineries, in particular,
the complexes involved in the development of diseases including the transition zone complex of the cilia,

replisome of RNA virus, and bacterial secretion systems. Using cryogenic electron microscopy and single
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particle analysis, the structures of these important molecular assemblies can be deciphered at near atomic
resolution, offering unique insights into their stoichiometric composition and molecular interaction.
Furthermore, we are also interested in developing techniques to specifically tether the molecules of interest
on the surface of the grid which could facilitate the structure determination of complexes of low
abundance. Moreover, using combination between cryogenic electron tomography and advance sample
preparation techniques, such as ion milling, the internal organization of the cell can be elucidated at
molecular resolution, leading to a more precise localization and visualization of such structural assemblies
in their physiological environment within the cell. The structural and functional insights of macromolecular
assemblies obtained from our work will not only help address the fundamental questions on the
mechanism underlying pathogenesis of various diseases but will also be valuable for development of novel

treatment strategies.
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919138 AT.NANH NINDFUNS

Dr. Pakpoom Subsoontorn

Faculty of Medical Science, Naresuan University, Thailand

Email pakpoomton@gmail.com

UsziAn15Any1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2014 Ph.D., Bioengineering Stanford University, Stanford CA, USA
2010 M.Sc., Bioengineering Stanford University, Stanford CA, USA
2008 B.Sc., Biology and Computer Science California Institute of Technology, Pasadena,
(Honor) CA, USA

2016 Certificate in Teaching English to
Speakers of Other Languages (CELTA)

Uszann1sineulaedy / BRIEF WORK EXPERIENCE

Position Institution/Organization

2016 - Present  Lecturer Faculty of Medical Science, Naresuan University,
Thailand

2016 - 2018 Deputy Director Lower Northern Science Park, Naresuan University,
Thailand

2015 - 2016 Postdoctoral Researcher ~ Department of Plant Science, University of Cambridge,
UK

2012 - 2014 Founder & Manager Rent-My-Bike LLC

NaUANUWEIGA / RECENT PUBLICATIONS

1. Peungtim P, Meesungnoen O, Mahachai P, Subsoontorn P, Do T, Nakaruk A, Khanitchaidecha W.
Enhancement of nitrate removal under limited organic carbon by coupled with hydrogen-driven
autotrophic denitrification in low-cost electrodes bio-electrochemical reactors. J. Chem. Technol.

Biotechnol. (Accepted)
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Musikaphongsakul P, Ya K, Subsoontorn P and Lohitnavy M. Development of a physiologically based
pharmacokinetic (PBPK) model of psilocybin and psilocin from magic mushroom in rats and humans.
F1000Research 2021;10:209.

Mahachai P and Subsoontorn P. Assessment of Effectiveness of Vinegar and Hydrogen Peroxide Based
Herbicide Formulation Against Common Weeds in Thailand. Naresuan University Journal: Science and
Technology. 2021;29(3).

Subsoontorn P, Lohitnavy M, Kongkaew C. The diagnostic accuracy of isothermal nucleic acid point-of-
care tests for human coronaviruses: A systematic review and meta-analysis. Scientific Report. 2020 Dec
18;10(1):22349. doi: 10.1038/541598-020-79237-7.

Mahachai P, Meesungnoen O, Wattanachaiyingcharoen W and Subsoontorn P. Bacterial Biocontrol
against Fusarium Wilt in Pisang Awak (Namwa) Banana. Proceeding of the 32" Annual Meeting of the

Thai Society of Biotechnology and International Conference (TSB 2020)

s197auaznausue Inedavy / SELECTED AWARDS AND ACHIEVEMENTS

bR LN e

Agricultural Research Development Agency (ARDA) research fund (2019)
Thai Research Fund (TRF) for new scholar (2017)

Cambridge OpenPlant Fund (2015 - 2016)

Siebel Scholar class of 2013

Collegiate inventors competition (finalist) (2012)
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< o/ <
219158 a5.0890 Joudu

Dr. Yotsawat Pomyen

Translational Research Unit, Chulabhorn Research Institute,
Bangkok, Thailand

Email yotsawat@cri.or.th

Us29An15Anw1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2015  Ph.D. (Biostatistics) Imperial College London, United Kingdom
2010  M.Sc. (Modern Epidemiology) Imperial College London, United Kingdom
2007  M.Sc. (Bioinformatics) King Mongkut University of Technology Thonburi,

Bangkok, Thailand

2005  B.Sc. (Biotechnology) Thammasat University, Bangkok, Thailand

Uszann1syinerulaedesay / BRIEF WORK EXPERIENCE

Position Institution/Organization

2007 - Present Research Scientist Research Scientist, Translational Research Unit,

Chulabhorn Research Institute, Bangkok, Thailand

2019 - 2020 Visiting Postdoctoral Laboratory of Human Carcinogenesis, Liver
Fellow Carcinogenesis Section, National Cancer Institute,

National Institutes of Health, Bethesda, MD

2017 - 2018 Special Volunteer Laboratory of Human Carcinogenesis, Liver
Carcinogenesis Section, National Cancer Institute,

National Institutes of Health, Bethesda, MD

2016 - 2017 Visiting Postdoctoral Laboratory of Human Carcinogenesis, Liver
Fellow Carcinogenesis Section, National Cancer Institute,

National Institutes of Health, Bethesda, MD

NAUANNWAIGA / RECENT PUBLICATIONS

1. Pomyen Y, Wanichthanarak K, Poungsombat P, Fahrmann J, Grapov D, Khoomrung S. Deep metabolome:
Applications of deep learning in metabolomics. Comput Struct Biotechnol J. 2020 Oct 1;18:2818-2825.
doi: 10.1016/j.¢sbj.2020.09.033. PMID: 33133423; PMCID: PMC7575644.
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Khatib S, Pomyen Y, Dang H, Wang XW. Understanding the Cause and Consequence of Tumor
Heterogeneity. Trends Cancer. 2020 Apr;6(4):267-271. doi: 10.1016/j.trecan.2020.01.010. Epub 2020 Feb
13. PMID: 32209440.

Zhang K, Pomyen Y, Barry AE, Martin SP, Khatib S, Knight L, Forgues M, Dominguez DA, Parhar R, Shah
AP, Bodzin AS, Wang XW, Dang H. AGO2 Mediates MYC mRNA Stability in Hepatocellular Carcinoma. Mol
Cancer Res. 2020 Apr;18(4):612-622. doi: 10.1158/1541-7786.MCR-19-0805. Epub 2020 Jan 15. PMID:
31941754; PMCID: PMC7127970.

Fako V, Martin SP, Pomyen Y, Budhu A, Chaisaingmongkol J, Franck S, Lee JM, Ng IO, Cheung TT, Wei X,
Liu N, Ji J, Zhao L, Liu Z, Jia HL, Tang ZY, Qin LX, Kloeckner R, Marquardt J, Greten T, Wang XW. Gene
signature predictive of hepatocellular carcinoma patient response to transarterial chemoembolization.
Int J Biol Sci. 2019 Oct 3;15(12):2654-2663. doi: 10.7150/ijbs.39534. PMID: 31754337, PMCID: PMC6854367.
Dang H, Pomyen Y, Martin SP, Dominguez DA, Yim SY, Lee JS, Budhu A, Shah AP, Bodzin AS, Wang XW.
NELFE-Dependent MYC Signature Identifies a Unique Cancer Subtype in Hepatocellular Carcinoma. Sci
Rep. 2019 Mar 4;9(1):3369. doi: 10.1038/541598-019-39727-9. PMID: 30833661; PMCID: PMC6399236.

s197auaznauiuY Inedavy / SELECTED AWARDS AND ACHIEVEMENTS

1.
2.

o

%

)

Royal Thai Scholar, Ministry of Science and Technology, Royal Thai Government (2008)

Editorial Board Member, Translational Oncology (Elsevier’s Oncology Journal Network) (June 2020 -
Present)

Editorial Board Member, The Thai Association in the UK (Samaggi Sara Magazine) (2010 - 2012)
Committee Member, Thai Society, Imperial College London (2009 - 2011)

Committee Member, Student Union Network (SUN), Thailand (2002 - 2003)

#o3duiiaulavieidurvany / RESEARCH INTERESTS OR SPECIALTIES

G N o R L Dd e

Multi-Omics data integration for biomedical research

Microbiome of human physiology in normal and diseased conditions
Variation detection through next-generation RNA sequencing data
Statistical analysis on biomedical-geographical data

Mathematical modeling of cancer cells

Cancer evolution in microenvironment

Molecular physiology in normal and diseased conditions

Polycystic kidney disease
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Symposium 2 “Blended Learning for Homeostatic Teaching"

S89ANEASID158 AT, UBUNNIYELAA NIANTTY
AAIVIEITINGT AULLNNYANERSAIITIVNEIUIA UN1INGB8URng

v

HY8AN8n519198 A9.952950 1AVIRTYTY

Y

AUIANUTUAATUNSANW IV ARSIV AUSUNVIEAEATATIIINETUE NIne1deuiing

219158 M5, WrLLNNdeants wasuseln

AAIVIEITINGT AUELNNEANENSAIINVNGIUIA UNINYIB8UARS

[N

unAnga

nsunsszuavendeladalaie-19 dwanssnulasnswonmstaninFountsaouadisiven Huaruime
vosjaouTifeseonuuuUszaUNsainIsSouiuudediinvasnisiiussesvinemedenn (social distancing) wildlu
sUsuuMsAeuiitisdaaBunasusssinmaundssuinasaie  nsdanafeuduvunanaiy  (blended
learning) FausznousenIsaeURUY asynchronous online Lagn15d@dULUU synchronous ‘17?3 onsite (face-to-
face) io online TnendnnisddnilunsesnuuuyszaumsainsBouiuvunamay de anudilafidaaude
fanUszasniadouivesunGoutiug W fudunsaeudelriinviodlademionadaunowdy
asynchronous online ¢ ﬁ’]ﬁaqmidaLa%mﬁﬂisqﬂﬁmmiﬁmnﬁuwLf‘;auﬁﬁ‘;lu synchronous onsite #38
online itelinAnulsldrnuslufnssunguimiudaey  viefdumsiliniinuaidsfiRfo1adalid onsite
practice nianildAnyidoviiugUuuy asynchronous online Wi nsdaiadalifaousiBmsdansFousuuy
HaunaulagilaniznsesniuuUsraumsaliseus online 7iufansly learning management system Uaznis

wuzihdSeulinsuiawmanisteu; online  AiflussanSamdudaduddyiidmunanudnsavesnisitou;
WUUHANNATL
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589AEN512158 AT, WIBUNNITELRA NIANTTe

Associate Professor Dr. Chailerd Pichitpornchai

anduuinnssunisiseus
LAY ANAITIFSTING ATWINNEANENIASIITNEIUNA
UNINLREUAna

Email chailerd.pic@mahidol.edu, chailerd@gmail.com

Us29An15Anw1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2539 Postdoctoral Research Fellow Monash University Useineoaainsiae
(Medical Informatics)

2537 Usgyeyen (Medicine) Monash University Useinoaginsias

2529  uwveransUudia (Neshien) WINeIduLing

2559 Inendetioatusivenandng (Ue.) fuil 58

2555 Usemadedng Hifends9a ASEAN University Network Intemal
Quality Assurance (AUN-QA) — Potsdam
University & DAAD,

Ussiwmaniusanan s geasull

2554 Usemetletns wdnges “dnuimsigua dndnaussuiadidnnselind Gunww) (ase.)

Sidnwsednd” Juf 1

2552 Diploma in APEC e-Learning Training Institute of APEC Collaborative Education
Program nydlea Usenaasnsausginnva

2548  Certificate in IT Auditing MIS Training Institute Useineansgasdsinn

2545 aufiAvnsiannuianuiiug WHEEn
AUYFNENTATEUAT

2532 Visiting Fellow Q&’mmiﬁmmuwﬁﬁu University College London n33iaaunau
AN ImDITIUEY UsemnAdang e

Usgann1sinearulaedavy / BRIEF WORK EXPERIENCE

Position Institution/Organization
Taglu HE1M8N13 anduninnTsuMsseus uninedeuiing
Taqdu JIANEANTI15E #191E35IeTEUUUTEAM ANAIVIESTINGD

AL LNNYFANENSASIIINEIUA
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Position Institution/Organization
2564 - YU Usesu ANEYINUAIRYISINIEIENg i ae Tuwmalulagavvia
unanlasuiiiensfinw we.... nsenTednwIsnIg
2563 - Jaqliu BUNTTUNT annsAnwsuMIusunsfnyuaenisiseuslaenis
WANLRUMYILUURRTA NITNTRANITNNS
2562 - 2563 N34S AuznsIINMINamuUTmLlulagiionsAnw
2556 - 2559 B3IV WIMeNdualiesIsuIETY
2556 - {jﬁ]ﬁ;ﬁu NFIUNNTNANY ﬁﬂizﬁguﬂiiumiﬂmwﬁwmé’ﬂLLﬁdﬂiszﬂm&’J (nnan.)
2558 - 2559 Usgsu auneuanuMsANTugRIg iAo ny Tusen
Besls UssaUszwelve (@oe.Ussmielng) vse ASAIHL
(Thailand)
2551 - 2554 Auigesnsiheulevie unIngndeuiing
wazETAUWA
2552 - 2554 HE18N13 naawmaAluladansaune unIvendeuing
2548 Visiting Professor UCLA Healthcare svmingnasuaanesiiy aoalouadd
Useinaanigewisni
2541 - 2547 HYIuAMUR (41-43), AMZLNNEANARSAIIIING VR UL iing
FOIPUUANNELIY
ansaume

HasuARuWa1gn / RECENT PUBLICATIONS

1. Arunphalungsanti K, Pichitpornchai C. Brain Processing (Auditory Event-Related Potential) of Stressed
Versus Unstressed Words in Thai Speech. Percept Mot Skills. 2018;125(6):995-1010.
2. Naijit A, Parnichkun M, Pichitpornchai C. Brain-computer-interface based automatic control of robo-rat

using a-star. Int J Biosen Bioelectron. 2018;4(3):114-118.

3. Pichitpornchai C, Arunphalungsanti K. Effects of spoken Thai word-durations on brain recognition

processing: An auditory event-related potential study. Speech Communication. 2016;85:1-7.
4. Thepsatitporn S, Pichitpornchai C. Visual event-related potential studies supporting the validity of VARK
learning styles' visual and read/write leamers. Adv Physiol Educ. 2016;40(2):206-12.

5. Arunphalungsanti K, Pichitpornchai C. Effects of prosody on spoken Thai word perception in pre-

attentive brain processing: A pilot study. Songklanakarin Journal of Science and Technology.
2016;38(6):599-603.

%

2t93deiaulavaidenvngy / RESEARCH INTERESTS OR SPECIALTIES

1. @99menszuudseay
2. wAlulagansaumeALarnsEeds
3. MSANW
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HUeFanI1a138 75.259550 NAlvERTYYY

Assistant Professor Dr. Vorawan Vanicharoenchai

Audanududeriunis@nuivemansguain (SHEE)
AELNNYAENSASIIINYIUIA UPNINABURAA

Email vorawan.van@mahidol.ac.th

Us29An15Anw / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2549 aa. eluladuazdoasnsfnw THIAINTNUNINESY
2544 U.Udin walulagansaumnansana UAINYIUSITUAERS
2541 m.A. walulagn1sdnnisseuvalsauna UANINEIRYUARA
2531 WU MINGVIARALHAIATTA UINgIduNing

nasuARuWa1gn / RECENT PUBLICATIONS

1. 3393300 NAVIDIYTe uaz 627 Tawwwd. nsdnudynifertunslddunesidevesdnd@nwneivia.
531INEIVIAMIART. 2545;20(1):34-48.

a 1Y =

2. 3f Twunuwd, A3Sei gy uay 252330 MaAlYdRIyde. nsfnvUSeuiisumslaTednuiasening

T

Unfinwnangasneruacansindn U7 4 dudnAnvivdngasneuiamansdnga (vieiies) Tuln 3 A
NYIUNAFERNS UMINYREUANR. 275575WEIVIaAIaR5. 2503:18(4),68-T7.
3. WUgans quuseiasy, 25t ansesei, 1@nsa finea uay 339330 MAlYERIYTE. n1lavwinig anuiels

MENYaIveesINTg A3 iruaR weinssulunisausuuminuesiugu. 9153750 IUI8mIFNS,
2546;52(4):222-234.
4. WUeyans quuseiasy, 15al msedei, @nsa dinAa uay 333330 MAYERIYT. AnuTianelavesyTuuIni

ogodluruvuuesn waunanentes nyammamunssonsBentuvesindnyIweIuIa. 275575We7U7A
AIans. 2547;22(3):27-38.

5. wigyes szdev, auviing Ay, e Rananade, v1le Gvisusea, a1gns waalh, Yend adnellaasassal
NAlYdasyYe uaz SIns alisdans. (2547). mifinwdnuanisliuinisadainisvesurainsneIuia uag

anuguussluanuusnsneualulssndalng. s1891uns3d aduayulaganauneunawisUssmelngs.
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Dr. Yodying Dangprapai

AAIESTIVET waz Audanududeiunisfinwivemansgunim
AMZWNVEAERSATININY UG U INeFeuding

Email yodying.dan@mahidol.ac.th

Useifn1sAnen / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2554 U3gysykon Physiological sciences University of Arizona
2544 USYQes unvemansuudin AMZUNVEANANIAITITNGIUIE LI IEeuTing

2562  Certification of completion for “Excellence  Macquarie University, Australia e

Teaching and Learning Program 1” UWHINY1RBURAR
2560 1ASINTARIUIEUIINT Abridge Business AMEWIRTEAER Sar NS0T
Certificate (ABC) Juil 4 UNTINIRUTITUANARNS

LAY AELNNYANERSASIITINYIUNS

URTINYI[LURNA

Uszann1sinerulaeduy / BRIEF WORK EXPERIENCE

Position Institution/Organization
2554 - Jaqdu 913138 AATYIEITIVG] AEUNNEAIERSASIIINETUIA
UINYGLUTRG
2562 - Yagliu 913138 Audanududeiunisfneivemansguan
AMSUNVEANAAIAITIIN UG LIV IaeNTing
2555 - 2563 HYeAMURien1sAnw AMZUNVEANAAIAITIINIUIE LIV Iaeiing
nauUTaN

NAUANUNEAIGA / RECENT PUBLICATIONS

1. Wongtrakul W, Dangprapai Y. Effects of live lecture attendance on the academic achievement of
preclinical medical students. Med Sci Educ 2020;30:1523-30.
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2. Imwattana K, Dangprapai Y, Ngamskulrungroj P. Active learning classes in a preclinical year may help
improving some soft skills of medical students. Siriraj Med J 2020;72(5):415-23.

3. Dangprapai Y, Ngamskulrungroj P, Senawong S, Ungpraset P, Harun A. Development of the new scoring
system to estimate learning outcome achievements via single, best-answer multiple-choice questions
for preclinical students in a medical microbiology course. J Microbiol Biol Edu 2020;21(1):1-8.

4. Thepwiwatjit S., Athisereerusth S., Lertpipopmetha W., Nanthanasub T., Dangprapai Y. Patient interview
improves empathy level in the preclinical medical student. Siriraj Med J 2019;71(1):44-51.

5. Ngamskulrungroj P, Kiratisin P, Dangprapai Y, Thaipisuttikul |, Leelaporn A, Luisirirojanakul S,
Kantakamalakul W, Horthongkam N. The efficacy of peer teaching in medical microbiology lectures.

MedEdPublish 2017.6(3).18.
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Workshop 1 “Online Tools for Enhancing Learners’ Engagement (with SHEE)”
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HUeFanI1a138 75.259550 NAlvERTYYY

Assistant Professor Dr. Vorawan Vanicharoenchai

Audanududerunis@nuivemansguain (SHEE)
AELNNYAFNSASIIINYIUIA UPNINLA8URAA

Email vorawan.van@mahidol.ac.th

Us29An15Anw / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2549 aa. eluladuazdoasnsfnw THIAINTNUNINESY
2544 U.Udin waluladansaumnanisaia UAINYIUSITUAERS
2541 m.A. walulagn1sdnnisseuvalsauna UANINEIRYUARA
2531 WU MINGVIARALHAIATTA UINgIduNing

nasuARuWa1gn / RECENT PUBLICATIONS

1. 3393300 NAVIIYTE uaz 627 Tawwwd. nsdnudynifeatunslddumesidevesdnnwneiuia.
531INEIVIAMIART. 2545;20(1):34-48.
2. 3f Twunuwd, A3Sei gy uay 252330 MaAlYdRIyde. nsfnvUSeuiisumslaTednuiasening

Unfnwndngasnerunacansindn U7 4 dudnAnvivdngasnetuiamansdnga (vieiiles) Tuln 3 A
NYIUNAFERS UNINYREUANR. 275575WeIVIaAIaR5. 2503:18(4),68-T7.
3. WUgans quuseiasy, 25t ansesei, 1@nsa finea uay 339330 MAlYERIYTE. n1lavwinig anuiels

MEnuyalvessenig a3 iruad woinssulunisamuauuminuesivsu. 153750 IUI8m 89S,
2546;52(4):222-234.
4. WUeyans quuseiasy, 15al msedei, @nsa dinAa uay 333330 MAYERIYT. AnuTianelavesyTuuIni

ogodluruvuuesn waunanentes njammamnunssonsBestuvesindnvweuia. 275575We7U7A
AIans. 2547;22(3):27-38.

5. wigyes szdev, auviing Ay, e Rananade, v1le Gvisusea, a1gns waalh, Yend adnellaasassal
nAlYdasyde uaz SIns alisdans. (2547). mifnwanuanisliuinisadainisvesuaainsneIuia uag

angussluanuusnsneualudssndlng. s1891uns3idey advayulaganauneunawisUssmelngs.
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Dr. Yodying Dangprapai

AIESTIVET waz Audanududaiunisfnuineimansguamn
AMZWNVEAERSATININY UG U INeFeuding

Email yodying.dan@mahidol.ac.th

Useifn1sAnen / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2554 U3gysykon Physiological sciences University of Arizona
2544 USey1ns LINNEAIERIUMTR AMZLNNYAIENIAITIUNG IV UNINYISILTAND

2562  Certification of completion for “Excellence  Macquarie University, Australia e

Teaching and Learning Program 1” UWHINY1RBURAR
2560 1ASINTARIUIEUIINT Abridge Business AMEWIRTEAER Sar NS0T
Certificate (ABC) Juil 4 UNTINIRUTITUANARNS

LAY AELNNYANERSASIITINYIUNS

URTINYI[LURNA

Uszann1sinerulaeduy / BRIEF WORK EXPERIENCE

Position Institution/Organization
2554 - Jaqdu 913138 AAIYIAITIVIGT AEUNNEAIERSASIIINGIUIA
UINYGLUTRG
2562 - Yagliu 913138 Audanududeiunisfneivemansguan
AMSUNVEANAAIAITIIN UG LIV IaeNTing
2555 - 2563 HYeAMURien1sAnw AMZUNVEANAAIAITIINIUIE UINEIaeNiing
nauUTaN

NAUANUNEAIGA / RECENT PUBLICATIONS

1. Wongtrakul W, Dangprapai Y. Effects of live lecture attendance on the academic achievement of
preclinical medical students. Med Sci Educ 2020;30:1523-30.
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2. Imwattana K, Dangprapai Y, Ngamskulrungroj P. Active learning classes in a preclinical year may help
improving some soft skills of medical students. Siriraj Med J 2020;72(5):415-23.

3. Dangprapai Y, Ngamskulrungroj P, Senawong S, Ungpraset P, Harun A. Development of the new scoring
system to estimate learning outcome achievements via single, best-answer multiple-choice questions
for preclinical students in a medical microbiology course. J Microbiol Biol Edu 2020;21(1):1-8.

4. Thepwiwatjit S., Athisereerusth S., Lertpipopmetha W., Nanthanasub T., Dangprapai Y. Patient interview
improves empathy level in the preclinical medical student. Siriraj Med J 2019;71(1):44-51.

5. Ngamskulrungroj P, Kiratisin P, Dangprapai Y, Thaipisuttikul |, Leelaporn A, Luisirirojanakul S,
Kantakamalakul W, Horthongkam N. The efficacy of peer teaching in medical microbiology lectures.

MedEdPublish 2017.6(3).18.
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wguwndnunng ANdIuUAS

Dr. Kanokphol Supasirimontri

Audanududeriunis@nuivemansguain (SHEE)
AELNNYAENSASIIINYIUIA UPNINLB8NAAA

Email kanokphol.sup@mahidol.edu

Us29An15Anw1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution

2561 LNNBFAERSUTIR ALY AEASASIITNYIUIA UNINEE U
(NesAteNduAU 1)

Uszann1sineulaedvy / BRIEF WORK EXPERIENCE

Position Institution/Organization
2563 - Yaqliu whngldnu audrnududaiunisfnwivenmansagunm
AEUNNEAARSATINING TV WIS iing
2562 - 2563 whngldnu 15angUaa L iuasnIn way LIneIuIauIun
Jminsvys

NA91UAYIN15a8A / RECENT ACADEMIC WORKS

Virtual reality (SHEE Journal, issue 3, year 2020)
Augmented reality (SHEE Journal, issue 3, year 2020)
Ethics in educational research (SHEE Journal, issue 3, year 2020)

Sampling methods (SHEE Journal, issue 4, year 2020)

bR L e

Research instrumentation (SHEE Journal, issue 1, year 2021)
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Dr. Chinnaphat Chaiwattanateerakorn

Use3fn15Anw1 / EDUCATIONAL BACKGROUND

Proceedings and Abstracts
July 14-16, 2021

Audanududeriunis@nuivemansguain (SHEE)
ANTLNNYFNERSASTIVNYIUIA UNINYaLUTAAS
Email chainchinnaphat@gmail.com,

chinnaphat.cha@mahidol.ac.th

Degree / Program / Field

Institution

2563 inAnwmangasuseniatiedng

VANEATINEIERTUMIT0TR

ﬁ’]‘ﬂ’]ﬂ’]iﬁﬂH’]EJV]EJ’W‘Y]?M%@‘UJ]’]W

AL WNNEAEASASINITNYIUIA UNINLEeURND

nFuNNUMIUAT Useinelng

2562  wnneransUMen (NusRteuduanu 1)

AELNNYAENSASIIINYIUIA UPINLSBUARA

NIWNNUATUAT U3gin ﬂVLVIEJ

Uszann1syineulaedeay / BRIEF WORK EXPERIENCE

Position

Institution/Organization

2563 - JaqUu

wnndlavu

daingudrnuduidasunsfinuinermansguain
AL LNNYFNEASASIIINGIUIE UINedeuing

NIWNWUNTUAT Ui%mﬂl%ﬁ

Taqiu WeNslATINIToUTU Media AELNNEAARSATIIINGIUIA WIS iing
Creation tools ATUNWUAIUAT Usznalve

Taqlu WenslATINITousY Virtual AEUNNEAERSATINIYNGIUIE U TINeSeuiing
classroom for online course NFWMNNUAT Useinalng

Taqlu W NTTIATINTBUTUNNT AELNNEAARSATIIINGIUIA WIS iing
JovhdemsiFeunisaeuly nIuNNATUAT Yseinelng
FnssYil 21

Yaqiu WenslATINToUTy ANEUNVEANARSATININEIUE UNTINEISuuTing

Technology enhanced learning

NIWNWUNTUAT ‘Ui%mﬂl‘ﬂﬂ
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Workshop 2 “Online Laboratory Teaching in the Disruptive Era”
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T. Vaishnavi Devi

U5W" ADInstruments

Theresa Foo

USEN McGraw Hill

unfnge
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Usyaumsainiaidenud online uas AonsiSountsaou dmiumseusidsfifintstgtiunsenuuulssaunsol
nMaFeudmaiesl fiRnisitieduaiuandilonguimeaisinermilusunsunoufanesildsumsaiuayy
910 ADInstruments LiteteligaouinuszaunsainsSeusldmuingussasdlugisiith@nuliannsadiansu
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Assistant Professor Dr. Sompol Tapechum

UsziAn15Any1 / EDUCATIONAL BACKGROUND

Proceedings and Abstracts
July 14-16, 2021

Department of Physiology, Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok, Thailand
Email sompol.tap@mahidol.ac.th

Degree / Program / Field

Institution

2003 Doctor of Philosophy

(Biomedical Sciences)

Department of Biomedical Sciences,

University of Edinburgh, Edinburgh, UK

1995 Doctor of Medicine (First Class Honors)

Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok, Thailand

Uszann1sineulaeduy / BRIEF WORK EXPERIENCE

Position Institution/Organization
1997 - Present Instructor Department of Physiology, Faculty of Medicine Siriraj
Hospital, Bangkok, Thailand
2010 - present Secretary to the Siriraj Faculty of Medicine Siriraj Hospital, Bangkok,

Institutional Review Board Thailand

2013 - 2016 Secretary to the Faculty of Medicine Siriraj Hospital, Bangkok,

Institutional Animal Care Thailand

and Use Committee

2000 - 2003 Researcher Department of Physiology and Biophysics University
of Southern California, California, USA.

1999 Participant Biology of Memory: From Molecules to Behavior
Coldspring Hobor Laboratory, New York, USA.

1999 Participant Molecular Biology and Genetic engineering Oxford
University, Oxford, UK.

1996 - 1997 Physician Papayom Hospital, Phatthalung, Thailand

1995 - 1996 Internships Hadyai Hospital, Songkhla, Thailand
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HasuARuWa1gn / RECENT PUBLICATIONS

Kulthanan K, Ungprasert P, Tapechum S, Rujitharanawong C, Kiratiwongwan R, Munprom K, Terhorst-
Molawi D, Maurer M.Vibratory Angioedema Subgroups, Features, and Treatment: Results of a Systematic
Review. J Allergy Clin Immunol Pract. 2021;9(2):971 - 984.

Chatree S, Sitticharoon C, Maikaew P, Pongwattanapakin K, Keadkraichaiwat |, Churintaraphan M, Sripong
C, Sririwichitchai R, Tapechum S. Epigallocatechin gallate decreases plasma triglyceride, blood pressure,
and serum kisspeptin in obese human subjects. Exp Biol Med (Maywood). 2021;246(2):163 - 176.
Chatree S, Sitticharoon C, Maikaew P, Pongwattanapakin K, Keadkraichaiwat I, Churintaraphan M, Sripong
C, Sririwichitchai R, Tapechum S. Cissus Quadrangularis enhances UCP1 mRNA, indicative of white
adipocyte browning and decreases central obesity in humans in a randomized trial. Sci Rep.
2021;11(1):2008.

Kulthanan K, Ungprasert P, Tapechum S, Rujitharanawong C, Kiratiwongwan R, Munprom K, Terhorst-
Molawi D, Maurer M.Reply to "Proposal for a new classification of vibratory urticaria/angioedema”.

J Allergy Clin Immunol Pract. 2021;9(6):2543 - 2544,

Evolution of mirror-image pain in temporomandibular joint osteoarthritis mouse model.

Rotpenpian N, Tapechum S, Vattarakorn A, Chindasri W, Care C, Pakaprot N, Wanasuntronwong A. J Appl
Oral Sci. 2021;29:€20200575.

s19%auaznauiue Tnedauay / SELECTED AWARDS AND ACHIEVEMENTS

e

Thailand research fund for young scientists (2005 - 2007)

Thai physiology network award for visiting laboratory at Toyama and Okazaki, Japan. (2003)
Scholarship from Faculty of Medicine Siriraj Hospital for oversea Ph.D. study (1998 - 2003)
UKCTC Collin-Britol Scholarships for Visiting King’s College Hospital, London, UK. (1994)
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Dr. Yodying Dangprapai

AIESTIVET waz Audanududeiunisfinwivemansgunim
AMZWNVEAERSATININY UG U INeFeuding

Email yodying.dan@mahidol.ac.th

Useifn1sAnen / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2554 U3gysykon Physiological sciences University of Arizona
2544 USYQes unvemansuudin AMZUNVEANANIAITITNGIUIE LI IEeuTing

2562  Certification of completion for “Excellence Macquarie University, Australia e

Teaching and Learning Program 1” UWHINY1RBURAR
2560 1ASINTARIUIEUIINT Abridge Business AMEWIRTEAER Sar NS0T
Certificate (ABC) Juil 4 UNTINIRUTITUANARNS
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Uszannisineulaedesay / BRIEF WORK EXPERIENCE

Position Institution/Organization
2554 - Jaqdu 913138 AAIYIAITIVGT AEUNNEAIERSASIIINETUA
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2562 - Yagliu 913138 Audanududeiunisfneivemansguan
AMSUNVEANAAIAITIIN UG LIV IaeNTing
2555 - 2563 HYeAMURHen1sAnw AMZUNVEANAAIAITIINIUIE UINEIaeNiing
nauUTaN

NAUANUNEAIGA / RECENT PUBLICATIONS

1. Wongtrakul W, Dangprapai Y. Effects of live lecture attendance on the academic achievement of
preclinical medical students. Med Sci Educ 2020;30:1523-30.
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2. Imwattana K, Dangprapai Y, Ngamskulrungroj P. Active learning classes in a preclinical year may help
improving some soft skills of medical students. Siriraj Med J 2020;72(5):415-23.

3. Dangprapai Y, Ngamskulrungroj P, Senawong S, Ungpraset P, Harun A. Development of the new scoring
system to estimate learning outcome achievements via single, best-answer multiple-choice questions
for preclinical students in a medical microbiology course. J Microbiol Biol Edu 2020;21(1):1-8.

4. Thepwiwatjit S., Athisereerusth S., Lertpipopmetha W., Nanthanasub T., Dangprapai Y. Patient interview
improves empathy level in the preclinical medical student. Siriraj Med J 2019;71(1):44-51.

5. Ngamskulrungroj P, Kiratisin P, Dangprapai Y, Thaipisuttikul |, Leelaporn A, Luisirirojanakul S,
Kantakamalakul W, Horthongkam N. The efficacy of peer teaching in medical microbiology lectures.

MedEdPublish 2017.6(3).18.
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T. Vaishnavi Devi

Application Specialist- South East Asia
Head Office, ADInstruments South Asia (India)
Email t.devi@adinstruments.com

Website  www.adinstruments.com

Education: B.E. (Biomedical Engineering)

| have been working with ADInstruments since 2018. Initially, | have worked as a technical and training
specialist for India for over a period of 2 years and have gained immense knowledge on life sciences
products and now | am currently working as an application specialist for the Southeast Asia region. | will be
giving talks on advanced education techniques that ADInstruments have developed and about Lt sensors

that work with our content. Also will take you through the range of contents we offer.
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Theresa Foo

Senior Manager, Product Portfolio Marketing
McGraw Hill Education (Asia)
Email theresa.foo@mheducation.com

LinkedIn www.linkedin.com/in/theresafoofangtyng/

Lead McGraw Hill Asia marketing efforts and managing product marketing of digital solutions in the subject

area of science, math, engineering, psychology, and humanities. My area of responsibilities includes sales

enablement, leading webinars, customers, and channel engagement programs. Implement successful go-

to-market strategies to expand market growth.

Use9fn15Anw / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2020  Professional Certificate in e-Commerce Singapore Management University
2020  Professional Certificate in Digital Marketing Singapore Management University
2003  Postgraduate Diploma in E-commerce The Chartered Institute of Marketing
Marketing
1997  Bachelor of Information Technology Queensland University of Technology
(Distinction), Major in Information System (Australia)

U99An15%1974 / WORK EXPERIENCE

Position Institution/Organization
2018 - Present Senior Manager, Product Portfolio McGraw Hill Education (Asia)
Marketing
2015 - 2018 Regional Project Manager Technical  Junsheinrich Lift Truck Singapore Pte Ltd
Sales
2012 - 2015 Marketing Manager McGraw Hill Education (Asia)
2009 - 2012 Assistant Product Manager McGraw Hill Education (Asia)
2006 - 2009 Product Specialist (Product) McGraw Hill Education (Asia)
2003 - 2006 Product Specialist (Technology) McGraw Hill Education (Asia)
2000 - 2003 Senior Consultant Ecquaria Technologies Pte Ltd
1998 - 2000 Software Engineer NEC Semiconductors Singapore Pte Ltd
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Usziingtinga3sng1a17la @ Senior physiologists’ curricula vitae

AEATIASINARAM AT, LNFYNTNLYIAT §ANTIY

Emeritus Professor Dr. Ratree Sudsuang

Department of Physiology,
Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

Email sratree2000@yahoo.com

Use3fn1sAnen / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2522 Postdoctoral Fellow (Neurophysiology) University of Wisconsin, USA
2517 Ph.D. (Neurophysiology) All India Institute of Medical Sciences,
New Delhi, India
2508  AeiAansuUudie (@353ne7) UNTINIFUNNIAIERNT
2505  indumanIUugif UNTINYITUUNNYAIERNT

Uszann1sineulaedauy / BRIEF WORK EXPERIENCE

Position Institution/Organization
2508-2542  fNanT1A158 MATVIETTIVGT AEUNNEAIENS
PAINTUUNTINIRE
2546 AAns19138NnAR ANzUIVEMERNS PaINTlIMNINeTdy
Uaqliu 9191387LAY AUNNEFANERS PUAINTUNNNINGHE

AEINYIANARTNITANT THIINTIUING Y

ANLLNAYANERS. UINeNaeRAaUINg

Y NITUNTUSMISVENEATINGIMANTAL]]  AMBNEYAIENS IRIAINTUNNTINEIRY
Uaudin. anu Iy nduenansyanin

Taqiu NIINNNTITTYIVIIU WIneaeAauIng

Yaglu nssumsmstituguansiouaslddnd  eusndumand wninendoaaUing

WBIUNMIINYIFNENS

Yaglu AR DYIAELNIANTE ATAMIYANERS PHAINTAUNNNINGNGE

AL INEMANTNISAN AT INe §e
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Position Institution/Organization
Uaqdu AMYNITUNMINAITUWAUINTNING - U INe1FeilReadunseiesh
Uagtu AVSIAIAVIINAIUTEEIUNA UMY PaINTAINMINeNSy anminedeveuriy
3113 UINFENRNS UM INNFUATUATUNTI TR

UNMINYITYAVATIUATUNT UNTINYIBEFTIUAARNS

wasunIngnsadauing

Uaqdu Usesuiagnssun1saeuineinug WNMINFENANE INNINNFEFTINAIENT

seauUTyaudadiawasguiadin  uninerdeAaling waraainsaluniine sy

HaUARuWA1gA / RECENT PUBLICATIONS

1§19 "Uszawiassiven’ 9193 aanss. Rusindadt 5 dninfiuiquiaensaiuminends w.e. 2550, 500w
2. Somboonwong J, Sudsuang R, Sanguanreengsinbul S. Cardiovascular and respiratory changes following
the combined administration of ethanol and morphine in dog. Thai J. Physiol. Sci. 1998;11(1):27-40.

3. Borvonsin S, Chaisanabunthid V, Sudsuang R. In vitro study the effect of allicin on motility of

spermatozoa in Wistar rats. Royal Thai Army Medical Journal. 1996:201-203.

4. Thongsaad W, Pongsakorn S, Sudsuang R, Bennett GW and Marsden CA. Effect of barakol on extracellular
dopamine and its metabolites in rat striatum in vivo. Proceedings of the 7th International Conference
on in vivo Methods; Monitoring Molecules in Neuroscience, Santa Cruz do Tenerife, Spain. 1996:127-8.

5. Thongsaad W, Pongsakorn S, Sudsuang R, Bennett GW, Kendall DA, and Marsden CA. Barakol, a natural
anxiolytic, inhibits striatal dopamine release but not uptake in vitro. European Journal of Pharmacology.

1997;319:157-64.
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AEATIASINNRAM AT, UNNENetens vuay

Emeritus Professor Dr. Bungorn Chomdej

AAIVEITINGN

ANZWINVEANARS PNINTAIUVINGITE NTMnUnIUAT Useinalny

Use9An15Anw1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
Ph.D (&353ven) University of Mississippi Medical Center, USA
wnneAansUndin AEUNNEAIERS 15INEIUIANAINTA]
UNTINGITUUNNEANENT NTUVNNMIUAT Useinalney
aulSyIMemans AMEINGINERS  PWIAINTAIIVINGITY  NTUNNUNIUAT
Uszimelng

Uszann1sinerulaeday / BRIEF WORK EXPERIENCE

Position Institution/Organization
winduszdntnu A1UNNIRYAIERS LsaneTunagansel nsunnavuas Ussinelng
913138 MATVIETTIVGT  ANTUNNEANERNS  PIAINTAININGIRE  NFHNNUNIUAT
Uszieilneg
HYLAMUARIEIYINT AEZUNNEAIERS PNAINTAUNINGTFY NFIVNUIIUAT Useinalne
FNAAInassine Aswnvermans Punainsaluvininends njunnamiiuas Usemelng
wen dTimenanAuuUTTnalng

NAINURANUNETEA / RECENT PUBLICATIONS

1. Yusaksawad M, Chomdej B. Acute effects of oral administration of roselle extract on renal functions.
Chula Med J 2004;48(7):443-53

2. Chomdej B, Sanguanrungsirikul S. Effect of intrarenal arterial infusion of Russell's viper (Vipera russelli
siamensis) venom on renal functions in dogs. Thai J Physiol Sci. 1999;12(1):37-49.

3. Sanguanrungsirikul S, Poothong P, Chomdej B, Eiam-Ong S. Role of garlic in treatment of constrictive
renovascular hypertension. Chula Med J. 1998;42(9).673-83.
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4. Sangmal M, Chomdej B. The effects of crude aqueous extract of roselle on renal and cardiovascular
functions in rats. Proceedings of Chulalongkorn University 80th Aniversary Research Conferences.
1997,587-93.

5. Chomdej B. Chulalongkorn medical education; Is it necessary to be changed? Chula Med J. 1996;
40(9):689-93.
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a

599ANENSI15E WWNSNUIFAWTNUN LJean

v g 9

Associate Professor Dr. Sopornpim Chearskul

AAIVIAITINGT  ATLNNYAANSAIIIINYIUNS
WIMeNdeNiing NJNNLUAT Usswelng

Email supornpim.che@mahidol.ac.th

Useafn1sAnen / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution

2525 Fellow in Human Reproduction (WHO Collaborating Center)
London University, United Kingdom
2528 Master of Science (Pre-clinical Science Glasgow University, United Kingdom

and Education)

2516  AURTIVIANIVNTTU (NUISIYANERT) WHVBEN1 NFLNNUVINUAS Usemelng
2545  AURTININIUNTIU (MVAEARTATOUATIY)  UNMEANT NTIVMNNTIUAT Useindlny
2512 WANEFERTUMTR ANEUNNEAARSATININEIUIA

WNInedeaiing NJuMnITUAS Useindlng

Uszann1sieulaed ey / BRIEF WORK EXPERIENCE

Position Institution/Organization
2557 - 2559 D19159%LAY MAIIEITTIVNGT AUTUNNEAIEASAIIIINYIUA
WIMeNdeNiing nJenNNuIUAT Usswelng
2516 - 2557 219158Us5¥n MAIVEITINGT AUTUNNEAIEASASITIINEIUA

WNInedeaiing nJumnavUAs Useindlng

2534 - 2548  Us¥su nssUMIVEnansUMdinAny) anu3asTIine
ANZWNVEANARSATININ VD UNTIMEReuTing

NIMNNMIUAT Useinelng

2545 - 2547  wien asIenanauwialsemelng Yssndlne

2538 - 2546 WIntNA MAIVEITINGT AUTUNNEAIEASASIIINGIUA
URTIVEIRENTNE NJIVNNIUAT Usenelny

2535 - 2538 S89FINEINA MAIVEITINGT AUTUNNEAIEASASIIINEIUA

UNINY1RBURRR NIWNWUNTUAT ‘Ui%L‘VIﬂi‘V]EJ
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HaeuARuWa1gn / RECENT PUBLICATIONS

. Chatree S, Sitticharoon C, Maikaew P, Uawithya P, Chearskul S. Adipose Y5R mRNA is higher in obese

than non-obese humans and is correlated with obesity parameters. Biol Med (Maywood).
2018;243(9):786-795.

Samon K, Samprasert N, Yenchitsomanus P, Chearskul S, Kooptiwut S. Prunetin protects against
Dexamethasone-induced pancreatic b-cells apoptosis. An academic conference for Graduate
Student in Faculty of Medicine Siriraj Hospital, Mahidol University Siriraj International Conference in
Medlicine and Public Health [SICMPH 2016]. 2016.

Chearskul S, Sriwijitkamol A, Kooptiwut S, Ornreabroi S, Churintaraphan M, Samprasert
N.Cardiometabolic risk in Thai adults with type 2 diabetes mellitus: obese versus non-obese. J Med Assoc
Thai. 2015;98(6):528-34.

Chearskul S, Homsanit M, Chearskul S, Homsanit M, Udol K, Kooptiwut S, Churintaraphan M, Semprasert
N, Onreabroi S. Certain hormonal markers in urban Thai adults with metabolic syndrome. J Med Assoc
Thai. 2014;97(1):77-84.

Chearskul S, Kooptiwut S, Pummoung S, Vongsaiyat S, Churintaraphan M, Semprasert N, Onreabroi S,
Phattharayuttawat S. Obesity and appetite-related hormones. J Med Assoc Thai. 2012;95(11):1472 - 9.

s197auazkaeusu e Inedavy / SELECTED AWARDS AND ACHIEVEMENTS

E

LA383T1VBATNNTA UITINING (2541)
31938971915 AAUYUTINIZENTZLAATELSUNTIBUR (2539)
FIA1TIAAU @N1019EATINY Un1sAnw) 2541

UARARIBE AN IMUETTUAITY (2558, 2561)
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AEATIASENETAAM AT.YUNA NaUTEYE

Emeritus Professor Dr. Chumpol Pholpramool

A0NUUNAILINTANTUNITADEN N BINUNINGANERNS
AUNUNNTITULAIYIR

Email chumpol.pho@mahidol.ac.th

Useafn1sAnwen / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2516 Ph.D. (Physiology) University of Pennsylvania, USA
2511 MU, NYsATNe (Bunsoad) LU INYFUWNNEANERT

Uszann1sieulaedeay / BRIEF WORK EXPERIENCE

Position Institution/Organization

2559 - Jagtu IS anduiauNMsanliunsdedniionuningimans

ANUNUNITIUUAITIR

2560 - 2563 ATINNTT AazAssINIULazdLES I IR sAeda fila U
IneAans

2554 - 2556 Usesu ﬂmzﬂssumsﬁﬁuaLLamngmLLazn’ﬁ’Léffé’mimam AY
WYIERS UNTINEIRBUTANR

2555 - 2558 ATTUAT AAENSSUASURITREWAIN U R e 1R Sifto s
IneAans

2551 - 2554 NIIUANT ANENTIUNITMAULaEAWANISIEERT U Inedewding

N35UNNT (AM59A0Ra)  ANEUNMEAENT LN IngndusTsuAEns

2545 - 2550 Us¥s1u WA3BNLITLANVIETTINGT ANUNUANLNTTUNITANT

PANANY NIENTIANYITNS

Yo ¢ A

2543 - Y2y nssuMs aunsIUMIAivgua duasy wazatuayunslidaimeian
NuIngmansiduluny “asservssanslddn”

ANUNIUAIZNTIUNITIVULIIUNR

2544 - 2551 NITUMSUSEIAME Y @nnamInendeiing

AMNISE
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Position Institution/Organization
2540 - 2549 OB IUILNTT andiideuasiauInemansuazinalulag
UAINY[BUARR
2535 - 2537 FOIMUUANIBUINNT AMEINYIAERNT UNINEIRIUTARG
2531 - 2535, WINTNAAIYT AMAIPETTINGT AUTINGIFNENT UNTINEIaBNTANG
2539 - 2543

HaeuARuWd1ga / RECENT PUBLICATIONS

Surinlert P, Kongthong N, Watthanard M, Sae-Lao T, Sookbangnop P, Pholpramool C, Tipbunjong C.
Styrene Oxide Caused Cell Cycle Arrest and Abolished Myogenic Differentiation of C2C12 Myoblasts. J
Toxicol. 2020 May 11;2020:1807126.

Tipbunjong C, Khuituan P, Kitiyanant Y, Suksamrarn A, Pholpramool C. Diarylheptanoid 1-(4-
hydroxyphenyl)-7-phenyl-(6E)-6-hepten-3-one enhances C2C12 myoblast differentiation by targeting
membrane estrogen receptors and activates Akt-mTOR and p38 MAPK-NF-KB signaling axes. J Nat Med.
2019 Sep;73(4):735-744.

Huipao N, Borwornpinyo S, Wiboon-Ut S, Campbell CR, Lee IH, Hiranyachattada S, Sukasem C,
Thitithanyanont A, Pholpramool C, Cook DI, Dinudom A. P2Y6 receptors are involved in mediating the
effect of inactivated avian influenza virus H5N1 on IL-6 & CXCL8 mRNA expression in respiratory
epithelium. PLoS One. 2017 May 11;12(5):e0176974.

Chaturapanich G, Yamthed R, Piyachaturawat P, Chairoungdua A, Suvitayavat W, Kongsaktrakoon B,
Suksamrarn A, Pholpramool C. Nitric oxide signalling is involved in diarylheptanoid-induced increases in
femoral arterial blood flow in ovariectomized rats. Clin Exp Pharmacol Physiol. 2013 Mar;40(3):240-9.
doi: 10.1111/1440-1681.12058. Erratum in: Clin Exp Pharmacol Physiol. 2013 Apr;40(4):306. PMID:
23331131,

Srikuea R, Esser KA, Pholpramool C. Leukaemia inhibitory factor is expressed in rat gastrocnemius muscle
after contusion and increases proliferation of rat L6 myoblasts via c-Myc signalling. Clin Exp Pharmacol
Physiol. 2011 Aug;38(8):501-9. doi: 10.1111/j.1440-1681.2011.05537.x. PMID: 21585421; PMCID:
PMC4550807.

s197auaznauiue Inedavy / SELECTED AWARDS AND ACHIEVEMENTS

e

Life-Long Service Award, the Federation of the Asian and Oceanian Physiological Societies (FAOPS) (2562)
afaysioyana edulonansuseu 50 U Funsgsrvmuuny 131 T unvinendosding (2562)
nevadnyiesinginassineenlaifinyunsseaisinetaney (2561)

Wilsde/f150: 83593981 10y ANNTINIAITIEITING AMEINYIFNENT URTINIRENTANS
Finfuriinduausiaasia w.a. 2538, 2542, 2545, 2557

NI W Inendeuiing (2552 - 2553)
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ANENT19198NEsAAM A5.0130] Vezansinn

Emeritus Professor Dr. Pawinee Piyachaturawat

AAIVFSTING AMLINYIFIENS UNINEFENTRG
nFuNNUTIUAT Useinelng

Email  pawinee.pia@mahidol.ac.th

Use3fn15An¥1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2521 WendalIgyeyken (Endocrine - Prof. Andrew V. Schally, a 1977 Nobel Laureate for
Reproduction) Medicine — Physiology, Tulane University, USA.
2520 Usygyen (a353n81) WMINeNdeNing NJeNLTUAs Usewmelng
2517 Uyl (@353987) WMINeNFENna NFuNNUMUAT Usewmelng
2515 USeyaywis (induenans) WTIVERBLTRS NJIWINEILAT UssweAlne

o o

Uszann1sineulaedeay / BRIEF WORK EXPERIENCE

Position Institution/Organization

2557 - Yalu  Anansnansdieshnm MATVIETTIVNG AEINENAENT U INedeuiing

NuNNUMIUAT Yseinelng

2558 - 2559  #iUsnw AMPIVIETTING ANEINYIANENT UNINEIREUTRA
wazeen13Any drgandunsunvginTuguAuns

AMELNYYAEAT 15INYIUVIATILIBUA NIUNWUNTUAT

Uszndlng
2552 -2555  Usgsu ANENTIUNTUTMINENgRSUMIMUninuLazui Undin
2541 - 2544 #1U1EITIVET MAINESTINGT AMEINE AT

WMINedeNing NJNNLUAT Usewmelng

2551 - 2555 FAUTNAIAIV AAIVIATTING ANLINYNFEIENST UM INeNdELTARA

NFUNNENILAT Useinelng

2521 - 2555 nssUMIVanERsUanAnY AAIVIATTING AUNLINYNFEIEAST UNNINeFELTRA

aUETINe nFuNNEILAT Useinelng
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Position Institution/Organization

2535-25643  AMENIIUNMIUSVSVEANGATAWY  AMYINEIAENS WINeIaeuing NTMNEnILAT
Taudin anwivermansaents  Usswelne

29NANAINY

2523 - 2543 AQENTIUNTUIMNTVONGAT ANLINYIMENT UM INTENTAR NTANNUMIUAT
Tudinfnw auasinewes  Useimelne

AN59BNNIRINY

WNAITUANUNETGA / RECENT PUBLICATIONS

q

1. Bunthawong R, Sirion U, Chairoungdua A, Suksen K, Piyachaturawat P, Suksamrarn A, Saeeng R.

Synthesis and cytotoxic activity of new 7-acetoxy-12-amino-14-deoxy andrographolide analogues.
Bioorg Med Chem Lett. 2021;33:127741.
2. Park SK, Wong Z, Park SH, Vu KV, Bang KB, Piyachaturawat P, Myint T, Hilmi I, Park DI. Extraintestinal

manifestation of inflammatory bowel disease in Asian patients: A multinational study._Dig Liver Dis.
2021;53(2):196-201.

3. Aniwan S, Viriyautsahakul V, Luangsukrerk T, Angsuwatcharakon P, Piyachaturawat P, Kongkam P,

Kongtab N, Treeprasertsuk S, Kullavanijaya P, Rerknimitr R. Low rate of recurrent bleeding after double-
balloon endoscopy-guided therapy in patients with overt obscure gastrointestinal bleeding. Surg
Endosc. 2021;35(5):2119-2125.

4. Yang DH, Luvsandagva B, Tran QT, Fauzi A, Piyachaturawat P, Soe T, Wong Z, Byeon JS. Colonoscopic

Polypectomy Preferences of Asian Endoscopists: Results of a Survey-Based Study._Gut Liver.
2021;15(3):391-400.
5. Aniwan S, Vanduangden K, Kerr SJ, Piyachaturawat P, Jangsirikul S, Luangsukrerk T, Kulpatcharapong S,

Tiankanon K, Kongtab N, Wisedopas N, Kullavanijaya P, Rerknimitr R. Linked color imaging, mucosal
exposure device, their combination, and standard colonoscopy for adenoma detection: a randomized

trial. Gastrointest Endosc. 2021;50016-5107(21)01404-8

$199auasnausue Tneduay / SELECTED AWARDS AND ACHIEVEMENTS

1. 5197aUnITUAAULKITIR duaTilngas TneAnENIINNTENTNNUEN1ITELAIIRA (2557)

2. Mefaornsdiulenm. ngumu inenmaniaunin vesiusernUsEs a1 T I 1§ U
Useinalney (2556)

3. 91970819159610819 @NNAMIANSTE UNTINEIRENTARG (2555)

4. 57970919159618819 411819158 ANLINYIAENT UNTINERBNTRG (2554)

5. 9IaAYINAAL @1U13INTWaEITY Tudininedy wnineiauuiing (2553)
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F99AEAT19158 WANINIENATT Tanias Il

Associate Professor Dr. Supatra Lohsiriwat

Department of Physiology, Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok, Thailand
Email supatra.loh@mahidol.ac.th

UszdAn15Any1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution

1983  Certificate of training in Renal Physiology University of Michigan, USA
1977  Diploma Thai Board of Internal Medicine Medical Council of Thailand

1973 Doctor of Medicine Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, Thailand

Uszann1sineulaedawy / BRIEF WORK EXPERIENCE

Position Institution/Organization

1977 - Present  Associate Professor Department of Physiology,

Faculty of Medicine Siriraj Hospital, Mahidol University

2010 - Present  Committee CMA (Center for Medical Competency Assessment and

Accreditation), Medical Council of Thailand

2008 - 2012 President Physiological Society of Thailand

2003 - 2011 Head of Department Department of Physiology,
Faculty of Medicine Siriraj Hospital, Mahidol University

nasuARuWa1ga / RECENT PUBLICATIONS

1. Lohsiriwat V, Wiangphoem N,_Lohsiriwat S. The length of small bowel in Thai patients. Journal of the
Medical Association of Thailand. 2014;97(5):525-9.

2. Lohsiriwat S. Protein Diet and Estimated Glomerular Filtration Rate. Open Journal of Nephrology.
2013;3(2):97-100.

3. Bunnan K, Chaikomin R, Lohsiriwat S, Chomchai S, & Akarasereenont P. Effect of Ayuraved Siriraj Herbal
Recipe “Wattana” on Gastric Emptying Rate. Siriraj Medlical Journal. 2012;64(3):89-93.
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4. Lohsiriwat S, Hirunsai M, Chaiyaprasithi B. Effect of caffeine on bladder function in patients with
overactive bladder symptoms. Urology annals. 2011;3(1):14-8.
5. Lohsiriwat S, Rukkiat M, Chaikomin R, Leelakusolvong S. Effect of ginger on lower esophageal sphincter

pressure. Journal of the Medlical Association of Thailand. 2010;93(3):366-72.
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Jreransnansdiages aaaduaed

Assistant Professor Buarong Lewchalermwongse

&5 anrdumalulagingant ngawmanuas Usenealng

Useifn1sAnen / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution

2525 Post Graduate Specialization Course on UNIDO @ Uszaneuaiiie
“Environmental Control in Chemical and

Pharmaceutical Industries”

2520 AngeansuUuda (@3531e1) AMINYIAERNS UNNINLGEURNS

nFuNNEMIUAT Useinelng

2518 eFanstadia (@1Inen) AMYINGIANERNT UNTINEIReLTLelA]
Usznelng

2525 Hnousuuazide State University of Ghent ﬁiszﬂLuaL?jﬁm

2547 EJ‘USJJLLazqmuﬁmﬁﬁmmmam‘ Forensic Science Unit, Strathclyde

University, Scotland

2549 Hnausulasanswaundnusmng

WINIREUTIAS JUT 1

Uszann1sinerulaedavy / BRIEF WORK EXPERIENCE

Position Institution/Organization
Yaqlu fUSnweBn1sud wazdtne  anntumeluladdnsan ngummamiuas Uszinalne
85NV

Uagdu ANENTTUNITUIINS yailSdaaSuinermansuazinalulaglunszususigudun
NFuNNUMIUAT Useinelng

Taqtu AYNTTUNTUTING aunANAvdnuIngdeninalunsyususyuaus
nyunnEvIuAs Usemelng

Taqdu AENTIUNTUIMS aunAuAvdiiUndininetdy uninedeuiing

n3uVNLMIUAT Ussmalny

80



The 48" Annual Scientific Meeting of Proceedings and Abstracts

the Physiological Society of Thailand July 14-16, 2021
Position Institution/Organization
Uaqdu AENIIUNITUIIS aunPuAvdiAuEINgImEans unInedeuiing

nynNEvIuAs Ysemelng

Uaqdu nIsUATYALs ANEINIANERS UNNINEIREUTAND NTANNUNIUAT
Uszmelng
Uaqtu N3IUNT NOWUANANTIANSENETALA AIERNTINTTANNA UIPRAT,

FNENSIANTEUSTAN SAUINT LAz
ANARSINTEINTTY UAIAFUTR ALINYIANERNS

UNTINEIREUTNS NTUVNUMIUAT Useinelny

2526 - 2557  feMansInNsdsEau 8 MAINEITINe) AMgInemans unninedeuding

NFuNNUMIUAT Useinelng

2551 - 2554 NIIUNSENN UNTINEIRENTNE NJIVNNIUAT Usendliy

LWNINYIBuNea 2 ddy

WNAITUANUNEATEA / RECENT PUBLICATIONS

9

1. Harris KM, Thandrayen J, Samphoas C, Se P, Lewchalermwongse B, Ratanashevorn R, Perry ML, Britts C.

Estimating Suicide Rates in Developing Nations: A Low-Cost Newspaper Capture-Recapture Approach in
Cambodia. Asia Pac J Public Health. 2016;28(3):262-70

2. Weerachayaphorn J, Chuncharunee A, Mahagita C, Lewchalermwongse B, Suksamrarn A, Piyachaturawat

P. A protective effect of Curcuma comosa Roxb. on bone loss in estrogen deficient mice. J
Ethnopharmacol. 2011;137(2):956-62.

3. Weerachayaphorn J., Chuncharunee A., Jariyawat S., Lewchalermwongse B., Amornpatumrat S,

Suksamran A., Piyachaturawat P. Protection of centrilobular necrosis by Curcuma comosa Roxb. in carbon
tetrachloride-induced mice liver injuries. Journal of Ethnopharmacology. 2010,;129:254-260
4. Lungkaphin A, Lewchalermwongse B, Chatsudthipong V. Relative contribution of OAT1 and OAT3

transport activities in isolated perfused rabbit renal proximal tubules. Biochim Biophys Acta. 2006
;1758(6):789 - 95.

5. Shida Pang, KK., Lewchalermwongse B., Lorrin W.Pang. Plasmodium berghei: Malaria infection causes

increased cardiac output in rats. Rattus rattus. Exp Parasit. 1989;68:253-259.

s197auaznaeubue Inedeuy / SELECTED AWARDS AND ACHIEVEMENTS

1. s19¥auvnInendeniing @a191U3n13 Unsfinen 2549 SUNTLIVUIINANAINITLVNSAUTIEATHETN
UTUTIVNUNT

2. ladayfesionnsgnuinyidiefamsindny uvinerdeuiing Unsfine 2544
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399A187519158 WeuwndvsyIng 1assysny

Associate Professor Dr. Chanwit Kotheeranurak

AAIVEITINGN
ANIZWINVIBANERS aINTAIIMN NS ngammEuAs Ussmelne

Email kcharnvit@hotmail.com

Use3fn1sAnen / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution

2527 wddin UIMSEINT ANzNRlYeAEns wasn1sUnY
PNANIUUMING Y NFUMNIMILAT Uszinalng

2521 LNNYFANT U ATUNNEANERT PUNAINTUUNNING G

NIuNNUMIUAT Useinelng

- F.LM.S. (MswuisUsemalng)

Uszann1sinerulaeduy / BRIEF WORK EXPERIENCE

Position Institution/organization

TOIMUARNSUST VIR UH I ATUNNEANERS PUIAINTANMINGTIFY NFIVNUUAT Ussindlny

50BN fegnsmansuaz  LsmeIuIagmamsal an1nwalne ngsmnimuas Yssmelne

ANTAUNA
919156UsEINAIVETTIN AZLNNEAIENT PNAINTAINNINGNTE nFammImuAs Usewmalng
AANINTEANANANA UINFEUNNEAUNI a515UTTUTEMVUTY

(HONORARY PROFESSOR)

@

H3nn13lATINIS Mini MBA in Health  Anuzunvgrans Raansalunivends njunnumiuns Usemelng

%

Wateiduiiaulanieideaviey / RESEARCH INTERESTS OR SPECIALTIES

Exercise in Modern Medicine
Sports Medicine

Male Reproductive System

A

Physiology of Thyroid & Parathyroid
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4

ANEAT19138 AT.8N AAITIENUS

9

Professor Dr. Upa Kukongviriyapan

Department of Physiology, Faculty of Medicine,
Kaen Kaen University, Kon Kaen, Thailand

Email upa_ku@kku.ac.th

AMIA / QUALIFICATIONS

B.Sc., M.Sc., Ph.D. (The University of Sydney, NSW, Australia)

WNAITUANUNEATEA / RECENT PUBLICATIONS

9

1. Jan-On G, Tubsakul A, Sangartit W, Pakdeechote P, Kukongviriyapan V, Senaphan K, Thongraung C,

Kukongviriyapan U. Sang-Yod rice bran hydrolysates alleviate hypertension, endothelial dysfunction,
vascular remodeling, and oxidative stress in nitric oxide deficient hypertensive rats. Asian Pacific Journal

of Tropical Biomedicine 2021;11(1):10-19.

2. Tubsakul A, Sangartit W, Pakdeechote P, Kukongviriyapan V, Apaijit K, Kukongviriyapan U. Curcumin
Mitigates Hypertension, Endothelial Dysfunction and Oxidative Stress in Rats with Chronic Exposure to

Lead and Cadmium. The Tohoku Journal of Experimental Medicine 2021 Jan;253(1):69-76.

3. Senaphan K, Kukongviriyapan U, Suwannachot P, Thiratanaboon G, Sangartit W, Thawornchinsombut S,
Jongjareonrak A. Protective effect of rice bran hydrolysates on heart rate variability, cardiac oxidative
stress and cardiac remodeling in high fat and high fructose diet-fed rats. Asian Pacific Journal of Tropical
Biomedlicine 2021;11(5):183-193.

4. Phusrisom S, Senggunprai L, Prawan A, Kongpetch S, Kukongviriyapan U, Thawornchinsombut S,

Sirlamornpun S, Chumroenphat T, Changsri R, Kukongviriyapan V. Anti-tumor activity of rice bran
hydrolysates on migration, invasion and angiogenesis. Asian Pacific Journal of Tropical Biomedicine
2021;11(7):317-326.

5. Rattanatham R, Settasatian N, Komanasin N, Kukongviriyapan U, Sawanyawisuth K, Intharaphet P,

Senthong V, Settasatian C. Association of Combined TCF7L2 and KCNQ1 Gene Polymorphisms with

Diabetic Micro- and Macrovascular Complications in Type 2 Diabetes Mellitus. Diabetes & Metabolism
Journal 2021 Mar 22. doi: 10.4093/dm;j.2020.0101.
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%

Wada3duitaulavieideavney / RESEARCH INTERESTS OR SPECIALTIES

1. Cardiovascular Physiology
2. Cardiovascular Toxicology

3. Antioxidants, Phytochemicals, Nutraceuticals & Functional Foods

84



The 48" Annual Scientific Meeting of Proceedings and Abstracts
the Physiological Society of Thailand July 14-16, 2021

FRIANEATINTY AT.INET §I3IUUTLIATY

Associate Professor Dr. Kesorn Suwanprasert

ANVNEITINGT AUTUNNYANERST URINYIRESIIUAIERNT

Email kesorn.physio@gmail.com

Us29An15Anw1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2534 WEENanTn Uadin PHIAINTNUNINESY
2529 WeMEnsU TN PHIAINITUUNTINEIE
2521 WeenansUadin TNV IRAEATNNTTUTIY Nwailan

Uszann1sineulaedauy / BRIEF WORK EXPERIENCE

Position Institution/Organization
2558 - Uagdy, PIUTNANVETTING
2547 - 2554
25438 - Yaqliu JRIANENTINTY AN INANITNTARTN ALITLINVEANENT
2544 - 2547 Wnianu UNINGIADTTINANERS
2537 - 2547 HYIuMans19158
2534 - 2536 919159

NAITURANUNATEA / RECENT PUBLICATIONS

9

1. Intharakham K, Suwanprasert K, Muengtaweepongsa S. Correlation between Decreased Parasympathetic
Activity and Reduced Cerebrovascular Reactivity in Patients with Lacunar Infarct. Current Neurovascular
Research. 2017;14(1):65-70.

2. Chaiyawatthanananthn P, Suwanprasert K, Muengtaweepongsa S. Differentiation of Serum sLOX-1 and
NO Levels in Acute Ischemic Stroke Patients with Internal Carotid Artery Stenosis and Those Without
Internal Carotid Artery Stenosis. Journal of the Medical Association of Thailand. 2016;99 Suppl 4:548-
53.

3. Muengtaweepongsa S, Jantanukul A, Suwanprasert K. Should the heart rate including the heart rate

variability be important prognostigators in cardiac arrest? Resuscitation. 2016,98:e15.
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399A18M919198 WBuNNUsTASA A3dseena

Associate Professor Dr. Prasong Siriviriyakul

Department of Physiology, Faculty of Medicine,
Chulalongkorn University

Email fmedpsr@gmail.com

Us29An15Anw1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2522 WnneAERTUNTR PAIN TN
2520 Weeansindgn (Neshilew) AN TN
2543 VANgAINIHALIEUTINS nauanduLNgmansuissEmelng

anfundnunndusisUsemelng Jui 1

Uszann1sineulaedauy / BRIEF WORK EXPERIENCE

Position Institution/Organization
2532 - Uaqdu se9mans1anse AAIEITING AlgLIEAEns PaInTaluvnInendy
2550 - 2554 FRAMUAENEUITINT  ANEUNMEAIENS PN Sy
2542 - 2550 Wanhaedvn AAIYIETTIVIET AUSUNNEAIERS PNBINTUNNTINGIS
2527 - 2532 HPIEManIIANse  A1AIYIEITINGT ANEUNMEAIANT PHIaINIaluvIIne sy
2523 - 2527 913138 AAIYIETTIVIET AUEUNNEAIENS PNBINTUNNTINGISY

WNAITURANUNATGEA / RECENT PUBLICATIONS

9

1. Kleikeaw N, Wongphoom J, Werawatganon D, Chayanupatkul M, Siriviriyakul P. Anti-inflammatory and
anti-oxidant effects of aloe vera in rats with non-alcoho;ic steatohepatitis. World Journal of Hepatology.
2020;12(7):363-377

2. Siriviriyakul P, Werawatganon D,Phetnoo N, Somanawat K, Chatsuwan T, Klaikaew N, Chayanupatkul M.
Genistein attenuated gastric inflammation and apoptosis in Helicobacter pylore-induced gastropathy in
rats. BMC Gastroenterology. 2020,20(1):410

3. Leelananthakul W, Werawatganon D, Klaikeaw N, Siriviriyakul P. Protective effects of genistein alleviate
alcohol-induced liver injury in rat. Pharmacognosy Magazine 2019;15(61):342.
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4. Pummoung S, Werawatganon D, Klaikeaw N, Siriviriyakul P. Genistein-attenuated hepatic steatosis and
inflammation in nonalcoholic steatohepatitis with bilateral ovariectomized rats. Pharmacognosy
Magazine 2018;14(55):20.

5. Werawatganon D, Somanawat K, Tumwasorn S, Siriviriyakul P. Lactobacillus plantarum attenuates
oxidative stress and liver injury in rats with nonalcoholic steatohepatitis. Pharmacognosy Magazine

2018;14(58):471.

s197auaznauiu q Tnedauy / SELECTED AWARDS AND ACHIEVEMENTS

39978 “Qaudns AuRrIasIN” Uszanl 2560
51938 “{U3msunat) CEO Thailand Award” UsgdnT 2559

sTadaiesh “aulnediegne” Usedil 2558 aviauinisdng

e

51978819154 UUBENAUAMSTINLAZATETTIN UsednUn1sAnw) 2549 910 @n1AMIR15E ATl

UNINYIRY
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399A18M919198 A3.ASNUS AiyeysyIRsnan

Associate Professor Dr. Siriphun Hiranyachattada

AAIVFTING AULINYIFIENS UNINYNFUAIVAUASUNS
Invnuamalng @wal Ussinelng

Email siriphun.h@psu.ac.th

Usz3Rn19Any1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2540 Ph.D. (Physiology) University of Melbourne, Australia
2526 WAL(E@ITINEN) WTIMERELTna NFeNEILAS Usswelne
2522 WMUEINe) IS EATANENT NTIVNUMIUAT Useinalne

UsgdRnisvineulaedaay / BRIEF WORK EXPERIENCE

Position Institution/Organization

2561 - U3ty 9197158y avndunssugaamnig diniviaduenans

UUNINYNNUIDLAN YA UASASTITUITNY

2526 - 2561 813158 AAIVIATTING AULINYAENT
LUUINYNFYAVAUASUNS @9va

NAMUANUWEIGA / RECENT PUBLICATIONS

1. Thongsepee, N, Srisawat U, Mahabussarakam W, Suttirak N, Hiranyachattada S. Effects of oral
administration of Garcinia dulcis flower extract on arterial blood pressure and renal excretory functions
in rats. ScienceAsia. 2020;46(6):671 — 678.

2. Peerakietkhajorn S, Huipao N, Hiranyachattada S. Effects of melamine and cyanuric acid on renal

function and structure in rats Sains Malaysiana. 2019;48(8):1721 - 1728.

3. Thongsepee N, Mahabusarakam W, Asa W.T, Hiranyachattada S. Vasorelaxant mechanisms of

camboginol from Garcinia dulcis in normotensive and 2-kidneys-1-clip hypertensive rat. Songklanakarin

Journal of Science and Technology. 2018;40(6):1248 — 1258
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https://www.scopus.com/authid/detail.uri?authorId=57196016819
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https://www.scopus.com/authid/detail.uri?authorId=57221589919
https://www.scopus.com/authid/detail.uri?authorId=57221587290
https://www.scopus.com/authid/detail.uri?authorId=6506477713
https://www.scopus.com/authid/detail.uri?authorId=56520160200
https://www.scopus.com/authid/detail.uri?authorId=57194186923
https://www.scopus.com/authid/detail.uri?authorId=6506477713
https://www.scopus.com/authid/detail.uri?authorId=57196016819
https://www.scopus.com/authid/detail.uri?authorId=6507262716
https://www.scopus.com/authid/detail.uri?authorId=57207766946
https://www.scopus.com/authid/detail.uri?authorId=6506477713
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4. Muangnil P, Huipao N, Kirirat P, Hiranyachattada S. Quercetin improves survival rate of cisplatin-induced
acute nephrotoxicity: A renal clearance and histopathological study. Songklanakarin Journal of Science
and Technology. 2018;40(3):666 — 675.

5. Thongsepee N, Mahabusarakam W, Hiranyachattada S. Diuretic and hypotensive effect of

morelloflavone from garcinia dulcis in Two-Kidneys-One-Clip (2K1C) hypertensive rat.

Sains Malaysiana. 2017;46(9):1479 — 1490.
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https://www.scopus.com/authid/detail.uri?authorId=36832722000
https://www.scopus.com/authid/detail.uri?authorId=6506477713
https://www.scopus.com/authid/detail.uri?authorId=57196016819
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s Q‘
509AEN519758 AS.5UAITIU #IUDTOUEIEN

Associate Professor Dr. Thamolwan Suanarunsawat

HNgduasunIIe AMELNNEAENSITINGIUD

A" UNTINIREUINUNTITNY NFnnamIuas Usemelng

Uszann1sieulanedeay / BRIEF WORK EXPERIENCE

Position Institution/Organization

2561 - gt MEnwrheduaiunside  Anzunmemanslsnetuna

UMINGIFEUINUNTIBINY NFINNUUAT Useimelng

2558 - 2561 919138U58@ETTINET  N1AIVINEAIERSNTWINNENUFIY
AEUNNEANARNSITING VA

UMINGIFEUINUNTIBINY NFINNUIUAT Usemelng

2531 - 2558 919156U 5NNV MATYVINGIPNERTNITUNNE AlEINEAIENS
#35Inen WINeFBTIEN ngamnEmuAs Yseindlne
2529 - 2531 913158U58 Wendeneuaiiusnged nawnumues Ussmelve

nasuARuWa1gn / RECENT PUBLICATIONS

1. Pinthong W, Suanarunsawat T. Tea Seed Oil Alleviates Metabolic Derangement and Oxidative Stress in
Rats Fed with High Fat and High Fructose Diet. CMU J. Nat. Sci. 2020;19(4):665.

2. Suanarunsawat T, Gun Anantasomboon, Chutchai Piewbang . Anti-diabetic and anti-oxidative activities

of fixed oil extracted from Ocimum sanctum L. leaves in diabetic rats. Experimental and Therapeutic
Medicine. 2016;11(3):832-840.

3. Suanarunsawat T, Devakul Na Ayutthaya W, Thirawarapan S, Poungshompoo S. Anti-oxidative, Anti-

hyperglycemic and lipid-lowering effects of Aqueous Extracts of Ocimum sanctum L. Leaves in Diabetic
Rats. Food and Nutrition Sciences. 2014;5:801-811.

4. Suanarunsawat T, Wacharaporn Devakul Na Ayutthaya, Thanapat Songsak Thirawarapan S,

Poungshompoo S. Lipid-lowering and Antioxidative Activities of Aqueous Extracts of Ocimum sanctum
L. Leaves in Rats Fed with a High Cholesterol Diet. Oxidative Medicine and Cellular Longevity. 2011,
962025.
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5. Suanarunsawat T, Bunark T, Devakul Na Ayutthaya W, Thirawarapan S. Anti-hyperlipidemic and

cardioprotective effects of Ocimum sanctum L. fixed oil in rats fed a high fat diet. J. Basic & Clin Physio

& Pharmacol. 2010;21(4):387-400.

s197auazuasuiue Tnedaay / SELECTED AWARDS AND ACHIEVEMENTS

AUSNYINGTNUTALAY FNV1INYANERTTINITWINNE (2554, 2558)
219159FPUALAY UMINY1FYSIER (2548 — 2558)
NN Usayegrlinusalau awnineimansdanisunme (2551 — 2552)

UAAINIAWIWANEIYING autpuandugaufnwienyuuisusemelng Usednl 2549

DA e

219159AAUAIVINTTIVY UNINeaeTIdnUTEINUNSANYT 2549

U

watadduitaulandeidoaviny / RESEARCH INTERESTS OR SPECIALTIES

1. @5IMMINITUNTE

2. MINAFURNEMSTININTesENUlNS
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AEATISAN UBuNNgIdud giitlada

Clinical Professor Dr. Wasan Udayachalerm

MATVIDNYIANANT har N1ATYIETTING

ANEUNNEAIERS PNAINTAUNINENGY

Us29An15Anw / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution

2536 AUnangsMmanslsniile AEUNNEFANERS PUNAINTUUNNINGGE
2531 Widnsengsnssuimly ANzUNVEMERNS PaINTIMNINeTdy
2525 WNNeAERTUNTR ATUNNEANERNT PUNAINTUUNNING G
2523 WeenansUgin AEUNNEANERS PUIAINTANINGSY

q

Uszann1sineulaedawy / BRIEF WORK EXPERIENCE

Position Institution/Organization

2563 - Jaqtu miansigen wasiidinwr  audlsaila Tsmenuiagmasnsal

2563 - Uagtu egsunmdlsamila AAIYIBIYIMENT ANZUNVEAMENS INTHl
WNINeaY
2547 - 2562 JRIANEANTITY AATYIDNYIANANT UATNIAIYIAITINE]
wazengsunneglsaiila ATUNNEANERT PUNAINTUUNNINGHE
2539 - 2546 HYIeMans19158 AAIYIBILIAANT UAZNIAINETTING

wazengsuneglsaiila

AMTUNNEAIERS QW’W@QHSGJ@J‘MW%VIEJ']E?EJ

2534 - Y90 engsunwdlsaiala nilsaiile madeyseans
WazeNTeNLAY WAZNAIYIATTINGT AEUNNEAIENT
ANV
2526 - 2528 913158 AMATVIETTIVIET AUEUNNEAIENS PNBINTUNNTING S
2525 - 2526 wnndilndin Tsamegunagunadnsel
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HaUARuWA1gA / RECENT PUBLICATIONS

1. Kewcharoen J, Kittipibul V, Suttirut P, Lertsuwunseri V, Athisakul S, Chaipromprasit J, Buddhari W,

Udayachalerm W, Srimahachota S, Ariyachaipanich A. Left ventricular dysfunction and mortality rates
in STEMI patients who underwent primary PCl: a study from Thailand. Minerva Cardioangiologica.
2019;67(4):356-358.

2. Lee SW, Lee PH, Ahn JM, Park DW, Yun SC, Han S, Kang H, Kang SJ, Kim YH, Lee CW, Park SW, Hur SH,
Rha SW, Her SH, Choi SW, Lee BK, Lee NH, Lee JY, Cheong SS, Kim MH, Ahn YK, Lim SW, Lee SG, Hiremath
S, Santoso T, Udayachalerm W, Cheng JJ, Cohen DJ, Muramatsu T, Tsuchikane E, Asakura Y, Park SJ.

Randomized Trial Evaluating Percutaneous Coronary Intervention for the Treatment of Chronic Total
Occlusion. Circulation. 2019;139(14):1674-1683.

3. Srimahachota S, Rojnuckarin P, Udayachalerm W, Buddhari W, Chaipromprasit J, Lertsuwunseri V,

Akkawat B, Jirapattrathamrong S. Comparison of original and generic clopidogrel 600 mg loading dose in
the patients who planned undergoing coronary angiography. Journal of the Medical Association of
Thailand. 2012;95(12):1495-500.

4. Cholteesupachai J, Buddhari W, Udayachalerm W, Chaipromprasit J, Lertsuwunseri V, Kaewsukkho P,

Boonyaratavej S, Srimahachota S. In-hospital outcomes of primary percutaneous coronary intervention
in King Chulalongkorn Memorial Hospital: 11 years of experience. Journal of the Medical Association of
Thailand. 2012;95(7):866-73.

5. Srimahachota S, Udayachalerm W, Kupharang T, Sukwijit K, Krisanachinda A, Rehani M. Radiation skin
injury caused by percutaneous coronary intervention, report of 3 cases. International Journal of
Cardiology. 2012;154(2).e31-3.

$199auasNausu Y Tnedway / SELECTED AWARDS AND ACHIEVEMENTS

1. ldilemasuldansnunssuimanianszumninaonasin sy usiouiing auianssunaddsng
wirUTHTI LD werusiTrsuiiuivan SuisrUTIsEyRsEnatenay 09

2. Wuitdundusnlusumalnglunmssnslaensldasan Tnsenzmaiueaguiasnisldvaainlugtie
Tsavaonidenilagadudsundu (Acute M) waznsvininanisiaiiumaasaidenifesiolulsiweiuia
AT

3. suynidnfurnnasdauzdnaunmg poamnsaiiineds inmsivgiuiviedulsaiilalagldimnns
HIUMSangauvaenientiil

4. e swnwanenauauLddunuinsiilauasvasndenuiilsemnelng

5. lasulgyldussensuazansanisufiinisinanisimlalugudlsaiilagiinig TulsenauaginsUsena
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589AEMN512158 A5.68NS LDBNBDY

Associate Professor Dr. Somchit Eiam-ong

AMAIVNEZTINGT AELNNYFENS

‘\J'W’]aﬁﬂiiljﬂﬂﬁﬂfgﬂ/lﬂ'lﬁﬁ NIWNWUATUAT 'UiSL‘V]FTbL‘WEJ

V'

Use9An15Anw / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution

2542 Postdoctoral Training Institute of Molecular Medicine, University of
Texas Health Science Center, Houston, Texas, USA
and the Department of Internal Medicine, Texas

Tech University Health Science Center, Lubbock,

Texas USA
2541  Doctor of Philosophy Texas Tech University Health Sciences Center,
(Renal Physiology) Lubbock, Texas, USA
2531 Angnmansumdadin (@35Ine0) PANTANNTIVEIRE NFIVNUIUAT Useinalney

2524 nenmansUndin (Residendudu 2)  unminendeuiing njamnamiues Ysendlng

Uszann1sinerulaedavy / BRIEF WORK EXPERIENCE

Position Institution/Organization
2562 - 2565  BUNTIUNTAAANNUAY miideindunazyansiadmiulsalsdn umIngndeysmn
Usgiiunanisasiuay Uszimeilng
2506 - 2562 NSIUNT AENITUNSUTBEIULASINITITY usyaAienaulny

PHANTUNIVGIRY NTUNNUMIUAT NUNNTINGIREYTN

Jaiavays wagaiTinenaunau Ussimalvy

2552 - 2562 ATIUNNTUIMIVANGRSAr  Tudininendy IR1aansaiunninens nTaininiuag

AUIVIATTINGN Usewndlne

2557-2559 NITUANTUIAITAY PANTAUNTINGIRE NFUVNNIUAT Useinalny
Wnngenans Ussnmguny
AM15IUTEI

2546 — 2554 ﬂiiim’]i‘U%‘Vi’]iQ‘HEj ATUNNYFNERS a;mmﬂiajwﬁwmé’a ATHNNUIIUAT
#ninnang Usendlne
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HaeuARuWa1gn / RECENT PUBLICATIONS

1. Sinphitukkul K, Manotham K, Eiam-Ong S, Eiam-Ong S. Aldosterone nongenomically induces angiotensin
Il receptor dimerization in rat kidney: role of mineralocorticoid receptor and NADPH oxidase. Arch Med
Sci. 2019;15(6):1589-1598.

2. Inthachart K, Manotham K, Eiam-Ong S, Eiam-Ong S. Aldosterone Rapidly Enhances Levels of the Striatin
and Caveolin-1 Proteins in Rat Kidney: The Role of the Mineralocorticoid Receptor.

Endocrinol Metab (Seoul). 2019;34(3):291-301.

3. Eiam-Ong S, Chaipipat M, Manotham K, Eiam-Ong S. Aldosterone rapidly activates p-PKC delta and
GPR30 but suppresses p-PKC epsilon protein levels in rat kidney. Endocr Regul. 2019;53(3):154-164.

4. Eiam-Ong S, Nakchui Y, Chaipipat M, Eilam-Ong S. Vanadate-Induced Renal cAMP and Malondialdehyde
Accumulation Suppresses Alpha 1 Sodium Potassium Adenosine Triphosphatase Protein Levels. Toxicol
Res. 2018;34(2):143-150.

5. Eiam-Ong S, Chaipipat M, Manotham K, Eiam-Ong S. Rapid Action of Aldosterone on Protein Levels of
Sodium-Hydrogen Exchangers and Protein Kinase C Beta Isoforms in Rat Kidney._Int J Endocrinol.

2017;2975853.
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Y 1 < aa L4
HWYFYAENTINTE UBUNNILYR F5898

Assistant Professor Dr. Chote Weerawong

AAIVNFSTING AMTUNNYAIANST URINYIDUASUATUNT LT

Email chote.wong@gmail.com

Useifn1sAnen / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2555 audAvnsanvavmansloiu WANEEN
2548 WNNEAERTUMTR UMINYIAUFASUATUNTILTA
2531 WeeansumUndia (@353men) AN TN IR
2529 nsANYITNR (We1U1a) UNINYISUPEUATUNTILTA

Usgann1sieulaedauy / BRIEF WORK EXPERIENCE

Position Institution/Organization
2540 - 2563 HYIeMans19158 MAVETTINET
AMZLUNYAIENT UMNINYITUATUATUNTILTA
2535 - 2540 919158 NAIYEITTINGT
AMZLNNYAENT UNNINYITYATUATUNTILTA
2532 - 2535 Unmeneans MATVUNFYVINGT JHIINTNINY Y

HasuARuWa1gA / RECENT PUBLICATIONS

1. Weerawong C, Kasorn A, Narkwichean A, and Thongsaard W. Comparison of the achievement in the
Medical National License Examination Step 1 between the Joint Medical Program SWU-UoN and the
Thai Program. An International Association for Medical Education (AMEE) Conference 2014, Milan Italy,
30 Aug — 3 September 2014 (Abstract)

2. Kasorn A, Mahing N, Weerawong C, and Thongsaard W. The success in Human Biology subject of first
year medical students in the Joint Medical Programme SWU-NU is independent of the IELTS scores. An
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International Association for Medical Education (AMEE) Conference 2014, Milan Italy, 30 Aug — 3
September 2014 (Abstract)

3. Werawong C and Wattanasirichaigoon S. How to increase the chance of passing the National Licensure
Examination. An International Association for Medical Education (AMEE) Conference 2009, Malaga
Spain, 29 Aug — 2 September 2009 (Abstract)

4. Werawong C, Pongsakorn S, and Thipmontre P. Hypotensive Effect of Royal Jelly in Rat. Thai J Physiol
Sci. 2001;14(1),33-42

5. Suwan G, Sudsuang R, Dhumma-Upakorn P and Werawong C. Hypothesive effect of Barakol Extracted
from Leavs of Cassia Siamia Lam. InRas and Cat. Thai J Physiol Sci. 1992;5(1),53-65.

s19%auazuasIuiug Inedayy / SELECTED AWARDS AND ACHIEVEMENTS

“DNNTIRADUAGIL” YBIRTUNNEAIEANS W TINEIREATUASUNTILIal UseanUnisfing 2541
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599FNENT1A138 A.AUNT YuTIANATENA

Associate Professor Dr. Panaree Busarakumtragul

AAIVIAITINGT AUSENNYANERNS UNINY1BLAIUATUNTI LA

Email  panareep@gmail.com

Use3fn1sAne1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2546 qutadia (Ph.D.) (Uszaninenenans) andudiluiana uvnIngndeuiing
2532 Angeansumvadin (m.a.) (@353nen) ANLINYNAERNS UMNINYBBURAA
2526 IneaansUadis (n.u.) (Manndrun) 15938UMENNUIUR ABELNNYFAEASASIIY

WYV URNINLaLNANa

Uszann1sieulaedauy / BRIEF WORK EXPERIENCE

Position Institution/organization
2559 - 2561  s9IAUAENBUSIITLaZIvINITNIAALN IR ATUATUNT IS0
2557 - 2559 HiennuddneiteuasImeduius WIMeSeATUATUN TSR
2553 FOIANANTIANTY

2549 - 2553 PAUTNNIAIV

— APITIETTING AUSUNNEFANT
2546 - 2549 sumMTIAIA e
URTINEIRUATUATUNTIL S0

2541 HYI8AEaNT1A75E

2539 819158

NaUANUWEagA / RECENT PUBLICATIONS

1. Kumpuang C, Suklorm T, Sungtong P, Chansiri K, Busarakumtragul P. Effects of combined submaximal

aerobic exercise and anaerobic exercise on serum human growth hormone in undergraduate students.

Science and Technology Asia 2021; 27(1): In press.

98



The 48" Annual Scientific Meeting of Proceedings and Abstracts
the Physiological Society of Thailand July 14-16, 2021

2. Sriyabhaya P, Soiampornkul R, Kongsakorn N, Taweechotipatra M, Sukhumsirichart W, Busarakumtragul

P. Serum Brain Derived Neurotrophic factor, serum lipids and cognition in Thai patients with Alzheimer
disease. 215@15uM 1 IMEIdEATUATUNTI TS0 (191 3Me1mansuazimalulad) B 12 adudl 24 nsngien-
$uAL 2563 N 62-75.

3. Rattanathanawan K, Busarakumtragul P, Thongket P, Neruntarat C, Sukhumsirichart W. Association of

Single Nucleotide Polymorphisms (SNPs) of Endothelin, Orexin and Vascular Endothelial Growth Factor
Receptor Genes with Obstructive Sleep Apnea among Thai Ethnic. Journal of the Medical Association of
Thailand 2016; 99(Suppl. 8): S150-S157

4. Busarakumtragul P, Dusadeemethagul J, Chuchuen U. Effects of Laughing Training on Serum Cortisol
and Nitrite Levels in Thai Private Office Workers. Journal of the Medical Association of Thailand 2016;
99 (Suppl. 8): $25-530

5. Chuchuen U, Pampiansil P, Busarakumtragul P. Effects of Laughing Training on Stress Levels in Thai

Private Office Workers. Journal of the Medlical Association of Thailand 2015;98 Suppl 9:5130-4.

s19%auazuasuiue Tneduvy / SELECTED AWARDS AND ACHIEVEMENTS

1. Gold Medal Award for Outstanding Performance: Nuremberg, Germany for the Invention of Easy 2Test:
GH/EPO Strip test. International Trade Fair: Ideas, Inventions, New Products>>iENA, 3 November 2018.

2. Special Award for Best International Invention presented by National University of Science and
Technology University “MISiS”, Russia for the Invention of 2T: GH/EPO Strip test. International Trade Fair:
Ideas, Inventions, New Products>>iENA, 1-4 November 2018.

3. The Best Poster Award n1sintausnauwuulvanestunulszyuivinisseauuiuaid 22" Neurology
and Neurophysiology a4 n3alsy Useinadnia Fufl 2325 wwreu 2561 1389 The study of association
between serum Brain Derived Neurotrophic Factor protein, Dyslipidemia and Memory Performance in
Thai Alzheimer’s Disease Patients.

a. TetainUssiug/uianssy @ew) dedluiuaouangunemans iinendoaduriunsilsa Asusey 32
U Yufl 16 figuneu 2560: hGH EZY Test

5. Development of lateral flow immunoassay as rapid screening test for erythropoietin in serum. IWIS 2016,
October 10-12, 2016. Poland

5.1. Platinum Medal
5.2. Special Award on stage from University of Politechnica of Bucharest Romania
5.3. FIRI Diploma from 1st Institute of Invention and Researchers in I. R. Iran

6. Development of lateral flow immunoassay as rapid screening test for human growth hormone in serum.

IWIS 2016, October 10-12, 2016. Poland
6.1. Gold Medal
6.2. Special Award on stage from University of Politechnica of Bucharest Romania

6.3. FIRI Diploma from 1st Institute of Invention and Researchers in I. R. Iran
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Wada3deitaulavieideavney / RESEARCH INTERESTS OR SPECIALTIES

1. Neurophysiology in memory and learning

2. Physiology of exercise
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399ANENT19158 09.95A5 Yzl

Associate Professor Dr. Chatsri Deachapunya

AAIVFITING AUTWINNUANANT UANINYIUATUASUNT LI

Email  chatsri@gmail.com

Us29An15Anw / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2541 AufUsudin (Ph.D.) (Animal Physiology), University of Minnesota, USA
2530 AneieansumUndie (@35ve1) (.4.) AMZAINEIMENT UNINUSULTARG

2526 ANgE@nsuMein (We1uia) (.U NESANINEUSU 1 AMEINYIAENS UNINeaeuing

Uszann1sineulaedauy / BRIEF WORK EXPERIENCE

Position Institution/Organization
2563 - Uagu  sesmnuRtgIdeuarImedug NIRRT UATUNTILSA
2559 - U9t $09U5¥51UANENTIUNNTITYETIUNNTIVY UININIRUATUATUNTI LT
ivilusyd
2556 - 2557 SAMNTIVNNTUNUTDIANUAR NI ARTIN UMINYIAUFASUATUNTI LT
UazIve
2554 - 2556 SOIRUUARNEITIUAL AN ATUNUS UMINYIAUFASUATUNTILTA
2549 S09FANENIIAN5E
2545 - 2549 WINTIAIAIY AMAIEITTINGT AUTUNNEAIERNS
2542 - 2545 J09MINUINATYT LIRS UASUNTILTA
2536 HYI8AEaNT1A75E

NaUANUNEIGA / RECENT PUBLICATIONS

1. Lothong M, Wattanaphansak S, Deachapunya C, Poonyachoti S. Porcine reproductive and respiratory
syndrome virus (PRRSV) preferentially infected the apical surface of primary endometrial cell monolayer.

The Thai Journal of Veterinary Medicine 2019; 49(4): 401-413.
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Srisomboon Y, Zaidman NA, Maniak PJ, Deachapunya C, O'Grady SM. P2Y receptor regulation of K2P

channels that facilitate K+ secretion by human mammary epithelial cells. American Journal of
Physiology 2018; 314(5): C627-C639.

Srisomboon Y, Poonyachoti S, Deachapunya C. Soy isoflavones enhance B-defensin synthesis and

secretion in endometrial epithelial cells with exposure to TLR3 agonist polyinosinic- polycytidylic acid.
American Journal of Reproductive Immunology 2017; Oct;78(4). doi: 10.1111/aji.12694. Epub 2017 Apr
21.

Poonyachoti S, Deachapunya C. Protective effect of quercetin on endometrial epithelial barrier

disruption induced by bacterial endotoxin. Journal of the Medical Association of Thailand 2017,
100(Suppl.8):5113-5120.

Srisomboon Y, Poonyachoti S, Deachapunya C. Enhanced secretion of beta-defensins in endometrial
tissues and epithelial cells by soy isoflavones. Journal of the Medical Association of Thailand 2016; 99

(Suppl.8):5142-9.

s19%auazuasuiue Tneduvy / SELECTED AWARDS AND ACHIEVEMENTS

bR LN e

219159WSAATNAGY UseanU 2562 AMESLNNEANERNS UNINGIGEASUASUNTI IR
S1IaNaNUITEAY UsednU 2561 AMSLNNEAERNS UNINYIGEASUASUNTI IR
51970uNIuAAY Useanl 2558 AUELANEFANERNT UUINENaEASUASUNTILIA

S1TTANANUITEAGY UseanU 2557 AUSUNNEAERNS UNINYIGEASUASUNTI IR

yulasansUaennauAten (aun) Juil 11 Usedd 2552-2553

t%

WadaAseiiaulavieiduavney / RESEARCH INTERESTS OR SPECIALTIES

1
2
3

. Epithelial transport and biology
. Gastrointestinal function

. Mucosal innate immunity
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399A18A519158 As.UNA BaneTanl

Associate Professor Dr. Naruemon Leelayuwat

Department of Physiology, Faculty of Medicine,
Khon Kaen University, Khon Kaen, Thailand (Retired)

Email naruemon@kku.ac.th; naruemon.leelayuwat@gmail.com

Us29An15Anw1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution

2003  Doctor of Philosophy (Physiology of Exercise)  The University of Nottingham, United
Kingdom:

1990  Master of Science (Physiology of Exercise) Mahidol University, Thailand

1983 Bachelor of Science (Physical Therapy) Mahidol University, Thailand

Uszann1sineulaedauy / BRIEF WORK EXPERIENCE

Position Institution/organization

Present Associate Professor 9 Graduate School, Khon Kaen University, Thailand

Present Lecturer and researcher Graduate School, Khon Kaen University, Thailand

Present Director Exercise and Sport Sciences Program, Graduate School,

Khon Kaen University, Thailand

Present  Head Exercise and Sport Sciences Development and Research

Group, Khon Kaen University, Thailand

HasuARuWa1gA / RECENT PUBLICATIONS

1. Boonthongkaew C, Tong-Un T, Kanpetta Y, Chaungchot N, Leelayuwat C, Leelayuwat N. Vitamin C
supplementation improves blood pressure and oxidative stress after acute exercise in patients with
poorly controlled type 2 diabetes mellitus: A randomized, placebo-controlled, cross-over study. The
Chinese Journal of Physiology. 2021;64(1):16-23.

2. Ruknarong L, Boonthongkaew C, Chuangchot N, Jumnainsong A, Leelayuwat N, Jusakul A, Gaudieri S,
Leelayuwat C. Vitamin C supplementation reduces expression of circulating miR-451a in subjects with

poorly controlled type 2 diabetes mellitus and high oxidative stress. Peer). 2021;9:e10776.
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Puengsuwan P, Kuo CH, Chaunchaiyakul R, Nanagara R, Leelayuwat N. Wand Stretching Exercise
Decreases Abdominal Obesity Among Adults With High Body Mass Index Without Altering Fat Oxidation.
Frontiers in Physiology. 2020 Oct 29;11:565573.

Chuangchot N, Boonthongkaew C, Phoksawat W, Jumnainsong A, Leelayuwat C, Leelayuwat N. Oral
vitamin C treatment increases polymorphonuclear cell functions in type 2 diabetes mellitus patients
with poor glycemic control. Nutrition Research. 2020;79:50-59.

Boonthongkaew C, Tong-un T, Kanpetta Y, Chaungchot N, Macdonald IA, Leelayuwat C, Leelayuwat N.
Effects of oral vitamin C treatment on metabolism at rest and in response to an acute exercise in patients

with poorly controlled type 2 diabetes mellitus. Archives of Allied Health Sciences. 2020;32(2):36-50.

s197auazuasiuiue Tnedavy / SELECTED AWARDS AND ACHIEVEMENTS

%

Research grants from Thai Research Fund (TRF) (2004, 2010), NRCT (2018, 2021), Blackmores Ltd. (2020),
F&B House Ltd (2019)

Royal Golden Jubilee Scholarship for PhD candidate (Thai Research Fund; TRF) (2012, 2016, 2017)

2 petty patents on “Instrument for calculation of maximal oxygen consumption” (2011) and “Exercise

equipment” (2012)

#o3suiiaulaviaiiuaviey / RESEARCH INTERESTS OR SPECIALTIES

ARSI

Effects of exercise on metabolism, cardiovascular, and endocrine systems
Effect of exercise on oxidative stress

Effect of nutrition on exercise

Effect of exercise on immune function

Effect of exercise on neuromuscular function
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599FNEANT19138 NSN30 NP

Associate Professor Dr. Punnee Nusuetrong

AAIVNFSTING AUTUNNYAIANST URINYIDUASUATUNT LT

Email punneel96003@gmail.com

Use3fn15An¥1 / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2548 Autudin (.a.) Wndyeansganin) INANITUUNTING Y
2533 WAERTUINUMIRN (W.4.) @5TINEN) LI IFUUANG
2526 Inermansindia (m.u.) UANINYEURRE

(WHTUNAUAZHAIATIA)

Uszann1sieulaedauy / BRIEF WORK EXPERIENCE

Position Institution/Organization

2556 - Y990U  59ANaNT19158 AV TIN MATVIETTING AEUNNEAERS

UMINYNRYATUASUNTILSAI

2550 - JaqUu  AENISUMTUTMTVANERTTZAU WIMeSeATUATUN TRl
Tudindnu a1viven@yine
2550 - 2562 9N5ERUI AU 1-6 AMTUNNEAIERNT YNNG IRYATUASUNTILIAL
2557 - 2561  ARMENIIUMIIURAYOULALQUANTSLY AMTUNVIEAIERNT UNINUINYATUASUNTILIR
#ninnang
2550 - 2561 anssivinunianseiuiadiadnw UAINYIYAIUATUNTILTR
ST 1
2543 - 2556 H{YIeManIIangy anneaiTinen AMAIYIETTINGT AIZLIVEANERS

UMINYNRYASUASUNTILSAI

2538 819158 AAIVESTING AUTUNNYFERS

UMINYNRYASUASUNTILSAI
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WA

MUANUNEIGA / RECENT PUBLICATIONS

Gerdprasert O, Choomchuay N, Chantong B, Sutanthavibul N, Meksuriyen D, Nusuetrong P. Phikud
Navakot modulates the level of pro-inflammatory mediators and the protein expression of SOD1 and 2
and the Nrf2/HO-1 signaling pathway in rats with acute myocardial infarction. Evidence-Based
Complementary and Alternative medicine. 2019;2019:4823645.

Nusuetrong P, Boonmalert M, Koobkokkruad T, Chantong B, Nalinratana N, Meksuriyen D. Cytotoxic and
genotoxic potential of Trigonostemonreidioides extract on human Caco-2 cells. Journal of the Medical
Association of Thailand. 2017;100 (Suppl. 8): S61-S68.

Nusuetrong P, Gerdprasert O. Cardioprotection of Atractylodeslancea against hypoxia/reoxygenation-
injured H9c2 cardiomyoblasts. Journal of the Medical Association of Thailand 2016;99 (Suppl. 8): S179-
S186.

ChantongB, Nusuetrong P. Possible involvement of glucocorticoids in  myotoxin-induced
neuroinflammation. Journal of Applied Animal Science 2015;8:17-28.

Nusuetrong P, Gerdprasert O, Wetchasit P, Nakchat O, Sotanaphun U. Effect of short-term oral
administration of PhikudNavakot in rats. Journal of the Medical Association of Thailand 2015;98 (Suppl
10):552-S60.

s197auaznautue Tnedeuy / SELECTED AWARDS AND ACHIEVEMENTS

Awdinfau Uszanl 2556 Tsaspuimsgaive) dadnauusiiuinisfneiseudnu e 9

%

)

#o3suiiaulaviaiiuaviey / RESEARCH INTERESTS OR SPECIALTIES

1.
2.

Physiology

Molecular and Cellular Biology
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§aeA1ans113d as. ndunsugefenziy gnmea

Assistant Professor Dr. Roongtawan Supabphol

AAIVIAITINGT AULENNYANERNS UNINY1BLAIUATUNTI LA

Email roongs@swu.ac.th

Us29An15Anw / EDUCATIONAL BACKGROUND

Degree / Program / Field Institution
2537 AufUsudin (PhD) Victorian College of Pharmacy,
Monash University, Australia,
2529 LNEYANERTUMI UG (N.4.) ALNAYANARNS, PNAINTUIUMNINEHE
2526 LndvAansUgia (n.U.) ANELNEYAERS, YN 1INYaeNna

Uszann1sineulaedeay / BRIEF WORK EXPERIENCE

Position Institution/Organization

2545 - Jaquu A3UNS dTInenamnaNwiUszmelng
2554 — 2556, USEHUANENTTUNITHD
2562 - U3 \A3Bsilanang
2541 - 2545 WINAIAIYIETTIVEN .. )

o - AAINATTINGT ANTUNNEFANERNS
2538 HYIAERT1E e eom e

- WINEFeAsUATUN IR

2529 919158

NAITUANUNATEA / RECENT PUBLICATIONS

9

1. Tangjitjiaroenkun J, Yahayo W, Supabphol S, Supabphol R. Selective cytotoxicity of Kaempferia parviflora
extracts in human cell lines. Asian Pacific Journal of Cancer Prevention. 2020;22(S1):73-79

2. Tangjitjaroenkun J, Tangchitcharoenkhul R, Yahayo W, Supabphol S, Supabphol R. Chemical
compositions of essential oils of Amomum verum and Cinnamomum parthenoxylon and their in vitro

biological properties. Journal of Herbmed Pharmacology. 2020;9(3):223-231.
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3. Tangjitjaroenkun J, Tangjitjaroenkun R, Yahayo W, Supabphol R. In vitro antimicrobial and cytotoxic
activities of mangrove actinomycetes from eastern Thailand. Chiang Mai Journal of Science.
2017;44(2):322-37.

4. Pongkittiphan V, Chavasiri W, Supabphol R. Antioxidant effect of berberine and its phenolic derivatives
against human fibrosarcoma cells. Asian Pacific Journal of Cancer Prevention. 2015; 16(13):5371-6.

5. Tangjitjaroenkun J, Supabphol R. Application of Aloe vera on wound healing. Journal of Medicine and
Health Sciences. 2015;22(3):53-67.

s19%auazuasiuiue Tneduvl / SELECTED AWARDS AND ACHIEVEMENTS

—_

seTatinUsivg/uinnssy @) Ussd1d 2561, 2562 AUZWANEANERT UHINEIREAIUATUNTILIA

2. TTAMSEYNDY LAZIASIVIBIAIIINNISNTINUSENIALazdALEnIlnTsAnIsaissAULIUR szt
2561 Tua1u “46™ International Exhibition of Inventions of Geneva”

3. mfananidseiildsunsalussiuuuei uwinendoasunsunsilsm Uszsnd 2560

4. seiauksgneinnadnuUssmalazdnuansinssansniseauuund Ysedd 2560 Tuaw “45™

International Exhibition of Inventions of Geneva”

519730 ITUAAL ALENNEFAIENS UNINYRBASUASUNTILSAl Useanl 2560

o

%

2t93duitaulaudaideaviny / RESEARCH INTERESTS OR SPECIALTIES

1. Cancer metastasis
2. Free radicals and antioxidants

3. Tumor angiogenesis
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UNA2IUIY « Proceedings
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Abstract

Carbamazepine, gabapentin and valproic acid are the anticonvulsant drugs that have
been used to treat trigeminal neuralgia, one of the neuropathic orofacial pain disorders. These
drugs can provide partial pain relief in some cases. This study was performed to compare
potency of valproic acid, carbamazepine and gabapentin in a mouse model of neuropathic
orofacial pain induced by chronic constriction injury of infraorbital nerve (ION-CClI).
Neuropathic orofacial pain was induced by ION- CCI, and mechanical hyperalgesia and
allodynia test were assessed on day 21 after ION-CCI. On the test day, carbamazepine (1, 3,
10, 30 and 100 mg/kg), gabapentin (1, 3, 10, 30 and 100 mg/kg) and valproic acid (10, 50, 100,
200 and 300 mg/kg) were orally given 30 minutes before test. The dose-response relationship
in mechanical hyperalgesia test showed that EC50 of carbamazepine, valproic acid and
gabapentin were 171.55, 195.59 and 389. 72 mg/ kg, respectively. The dose- response
relationship in mechanical allodynia test showed that EC50 of carbamazepine, valproic acid
and gabapentin were 13.63, 99.08 and 131.34 mg/kg, respectively. Thus, the anti-hyperalgesic
and anti- allodynia potency of carbamazepine was higher than that of valproic acid and
gabapentin. The relative potency of these drugs may be applied to the drug and dose selections
for the researches in the future.

Key words: carbamazepine; chronic constriction injury; median effective concentration;
gabapentin; valproic acid
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Background

Trigeminal neuralgia is one of the neuropathic orofacial pain disorders characterized
by intense, sudden, recurrent and lancinating pain in the distribution of the trigeminal nerve
(1). Hyperalgesia (increased pain from noxious stimuli) and allodynia (pain from innoxious
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stimuli) are the prominent symptoms in patients with neuropathic pain (2). These symptoms
can interfere daily life and work activities. In preclinical study, chronic constriction injury of
the infraorbital nerve (ION-CCI) has been used to induce trigeminal neuralgia in animals. It
has been reported that this model results in persistent mechanical allodynia and hyperalgesia
in whisker pad skin (3).

Possible etiologies of trigeminal neuralgia include the compression of trigeminal nerve
root, demyelinating disorders and neoplastic infiltration (4). The precise pathogenesis of
trigeminal neuralgia has been unclear, but it is proposed that inflammatory mediators,
neurotropic factors, increased expression of transient receptor potential cation channels, glial
cell activation and increased release of pro-nociceptive neuropeptides leading to neuronal
hyperexcitability (5).

Pharmacotherapy is the primary treatment for trigeminal neuralgia. Carbamazepine,
gabapentin and valproic acid are the anticonvulsant drugs that has been used to treat trigeminal
neuralgia (6). These drugs result in the decrease of neuronal hyperexcitability. Although
several clinical studies demonstrated the effect of these drugs on trigeminal neuralgia, the
comparison of potency among these drugs has been unclear. Therefore, this study aims to
compare potency of valproic acid, carbamazepine and gabapentin in a mouse model of
neuropathic orofacial pain.

Materials and Methods

Animals

Male ICR mice (5-6 weeks, 30-40 g, n = 80) were used to study. Mice were housed in
groups of five on 12:12 h light-dark cycle at a temperature of 22 + 1°C and free access to food
and water. All experiments were approved by Animal care and use committee, Faculty of
Tropical Medicine, Mahidol University (FTM-ACUC 017/2561) and followed the ethical
guidelines of the International Association for the Study of Pain (I1ASP) for pain research in
animals.

Experimental groups

Mice were divided into 17 groups: Sham (normal mice received vehicle, n=5), ION-
CCl (mice were induced by chronic constriction injury of infraorbital nerve and received
vehicle, n = 5), CBZ 1, CBZ 3, CBZ 10, CBZ 30, CBZ 100 (ION-CCI mice received
carbamazepine 1, 3, 10, 30 and 100 mg/Kg, respectively, n = 5/group), GBP 1, GBP 3, GBP
10, GBP 30, GBP 100 (ION-CCI mice received gabapentin 1, 3, 10, 30 and 100 mg/Kg,
respectively, n = 5/group), VPA 10, VPA 50, VPA 100, VPA 200 and VPA 300 group (ION-
CCI mice received valproic acid 10, 50, 100, 200 and 300 mg/kg, respectively, n = 4/group)
(7-9).

Neuropathic orofacial pain model induced by chronic constriction injury of infraorbital
nerve (ION-CCI).

Trigeminal neuralgia was induced by ION-CCI. Mice were anesthetized with 60 mg/kg
thiopental sodium by intraperitoneal injection. The right infraorbital nerve was lifted and two
chromic gut ligatures (4-0) were loosely ligated around nerve at about 1 mm apart (10). After
recovery, mice were returned to their cages and monitored daily.
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Drug administration

Carbamazepine, gabapentin and valproic acid ( MilliporeSigma, USA) were freshly
dissolved in 0.9% normal saline, and all drugs were given by oral administration 30 minutes
before mechanical hyperalgesia and allodynia test. Sham and ION-CCI groups received 0.9%
normal saline (10 ml/kg). The treated groups received carbamazepine (1, 3, 10, 30 and 100
mg/kg), gabapentin (1, 3, 10, 30 and 100 mg/kg) and valproic acid (10, 50, 100, 200 and 300
mg/kQg).

Assessment of mechanical hyperalgesia and allodynia

Mechanical hyperalgesia and allodynia were tested on day 21 after ION-CCI. On the
test day, mice were orally given vehicle or drugs and mechanical hyperalgesia and allodynia
was tested after drug administration 30 minutes (Figure 1).

Before the test, mice were placed in a restraining device to acclimatize for 15 minutes.
In the restraining device, mice could move the head and front paws freely. Mechanical
hyperalgesia was tested by using von Frey filament, 0.07 g (Bioseb, France) applied to the
whisker pad skin at a 90° angle until slightly bent. Whereas, mechanical allodynia was tested
by using air puff pressure applied through 10 cm-length metal tube which located 1 centimeter
from the whisker pad skin at 90° angle. Each side of the whisker pad was applied 12 times.

The response scores were considered by following criteria: no response = 0, clear
withdrawal of the head from the stimulus or biting of the probe following stimulus = 0. 25,
unilateral or bilateral forepaw swipes across the face 1 time =1, and continuous forepaw swipes
3 or more times = 1.5 scores (11). Total scores in each mouse and the mean response scores in
each group were calculated.

21 days 30 minutes

ION-CCI | — | drugadministration | ——» | hyperalgesia and allodynia test

Figure 1. Experimental timeline

The median effective concentration (EC50) calculation

The mean response scores in each group were converted into the percentage (%
response score) by following equation: % response score in each group = (response score in
each group / response score in ION-CCI group) x 100. Dose-response relationship was
established for calculation of EC50. The drug doses were plotted on the x-axis, while %
response score of each group were plotted on the y-axis. The logarithmic curve was created,
and the dosage that produced the 50% response score was calculated from the equation as
EC50.
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Figure 2. Dose-response relationship of carbamazepine (A), gabapentin (B) and valproic acid
(C) in mechanical hyperalgesia test. Each point represents mean = SEM.
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The median effective concentrations (EC50) of carbamazepine, gabapentin and valproic
acid for hyperalgesia

The dose-response relationship of mechanical hyperalgesia test showed that the EC50
of carbamazepine, gabapentin and valproic acid were 171.55, 389.72 and 195.59 mg/kg,
respectively (Figure 2 and Table 1).

The median effective concentrations (EC50) of carbamazepine, gabapentin and valproic
acid for allodynia

The dose-response relationship of mechanical allodynia test showed that the EC50 of
carbamazepine, gabapentin and valproic acid were 13.63, 131.34 and 99.08 mg/kg, respectively
(Figure 3 and Table 1).

Table 1 Median effective concentrations (EC50) values (mg/kg) of carbamazepine, gabapentin
and valproic acid for hyperalgesia and allodynia

Test Drug EC50
Carbamazepine 171.55

Mechanical hyperalgesia ~ Gabapentin 389.72
Valproic acid 195.59
Carbamazepine 13.63

Mechanical allodynia Gabapentin 131.34
Valproic acid 99.08

Discussion

In this study, the anti-hyperalgesic potency of carbamazepine was higher than that of
valproic acid and gabapentin. Similarly, the anti-allodynic potency of carbamazepine was
higher than that of valproic acid and gabapentin. The limitation of this study could not explain
the reason why carbamazepine was higher potency than valproic acid and gabapentin.
However, the difference of potency among these drugs might result from the different
mechanism of action and bioavailability. Carbamazepine inhibits voltage- gated sodium
channel that lead to the inhibition of action potential and neurotransmitter release. The
bioavailability of carbamazepine is in the range of 75% to 85% of an ingested dose (12).
Carbamazepine has been reported that it is the first-line treatment for the trigeminal neuralgia.
90% of trigeminal neuralgia patients showed the reduction of pain after administration of
carbamazepine (1,200 mg) (13).

Valproic acid exerts the therapeutic effects by inhibiting voltage-dependent sodium
channels and GABA degradation by inhibiting GABA transaminase and succinic semialdehyde
dehydrogenase. In addition, valproic acid is an inhibitor of histone deacetylase (HDAC), which
modulates gene transcription involved inflammation (14). The bioavailability of valproic acid
is in the range of 68% to 100% of enteric-coated forms (15). It has been reported that valproic
acid is used commonly in cancer patients for the management of neuropathic pain and in
refractory cases of trigeminal neuralgia (6, 16). Whereas, gabapentin exerts the therapeutic
effects by inhibiting the action of a26-1 subunits of voltage- gated calcium channels and
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subsequent decrease of neurotransmitter release. The oral bioavailability of gabapentin is
approximately 60% (17).

Conclusion

In conclusion, the relative potency of drugs in this model might be applied to the
research in the future, such as the dose selection to combine with herbal medicine or bioactive
compounds in order to reduce the adverse effects of drugs in the treatment of neuropathic
orofacial pain.
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Abstract

The present study aims to determine the acute influences of electromagnetic radiation
(EMR) from 3G mobile phone (MP) on electrocardiography (ECG), heart rate variability
(HRV), and blood pressure (BP) in healthy conscious dogs. A total of eight male beagle dogs
were used in this study. Each dog was placed on the dog sling and data collections were
performed at the time between 9.00 to 11.00 am. ECG signal was recorded continuously for
ECG and HRV analysis over three 15-min consecutive timepoints: before, during, and after
MP call. BP measurement was performed at right before and after acute EMR exposure. The
results revealed that there was no statistical difference in ECG parameters including heart rate,
PQ interval, QRS duration, QT interval, and corrected QT for heart rate, as well as all time-
domain HRV parameters among three timepoints. The frequency-domain of HRV parameters
including low frequency (LF), high frequency (HF), LF/HF ratio were not different among
timepoints, while very low frequency value at the timepoint after MP call was significantly
higher than that of the timepoints before and during MP call (p<0.001). The total power
component at the timepoint after MP call was significantly higher than that of the before MP
call (p=0.032). The systolic blood pressure, diastolic blood pressure, and mean arterial blood
pressure were not significantly affected by acute EMR exposure. In conclusion, 15 minutes of
EMR exposure by MP did not immediately affect the cardiac electrical activity and the cardiac
autonomic nervous system of the healthy conscious dogs.

Key words: dog, electrocardiography, electromagnetic radiation, heart rate variability, mobile
phone
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Background

Recently, the use of mobile phones (MP) has risen sharply worldwide leading to the
widespread of electromagnetic radiation (EMR) contamination in the living environment. With
the development of the Global System for Mobile Communication (GSM), the MP adopted the
EMR frequency from 900-1800 MHz for transmitting MP call and data services. The EMR
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emitted from MP is considered as the potential health hazard since it could penetrate to the
body tissues (1, 2). Therefore, this is an important public concern and the research interest.
Several studies in humans showed that headache, anger, anxiety, insomnia, lethargy and lack
of concentration were the most common symptoms reported by the MP users (3-5).

In terms of the effects of EMR on our body systems, EMR could alter several body
systems, most importantly the autonomic nervous system (ANS) and the cardiovascular system
(CVS). Therefore, to evaluate the cardiac electrical properties and hemodynamics,
electrocardiography (ECG) and blood pressure (BP) measurements are the most commonly
used in clinical practices and research settings. Likewise, the cardiac ANS which controls the
heart rate (HR), could be indirectly evaluated by means of the heart rate variability (HRV)
analysis (6). Previous studies on the acute effects of EMR emitted from MP on the CVS and
HRYV showed contradictory, which might be due to the differences in the experimental designs
and protocols including the subjects, exposure intensity and collected timepoints, as well the
MP setup (7-9). Currently, the information of EMR on CVS in dogs was limited and the effects
of EMR emitted from MP on the cardiac electrical activities and HRV have not been elucidated.
Hence, the aim of the present study was to determine the acute influences of the EMR emitted
from MP on the ECG, HRV, and BP in conscious dogs.

Materials and Methods

The study was conducted at the Chulalongkorn University Laboratory Animal Center
(CULAC) and approved by the Institutional Animal Care and Use Committee of the CULAC
(protocol no. 2073013) and compliance with Animals for Scientific Purposes Act (2015 A.D).

Eight healthy male beagle dogs were enrolled and acclimatized in the environmental
control room with a temperature of 21 + 1°C, relative humidity of 50 + 20% and dark:light
cycle of 12:12 hr. Dogs were fed commercial food once a day and able to access water freely.
Complete physical examination, complete blood count and blood chemical profile analysis,
ECG, BP measurement, and echocardiography were performed to exclude systemic diseases
that may affect the CVS and the ANS before the experiment. In addition, all dogs were trained
to stand in the dog sling for 10-45 min/day during the 2-week acclimatization period.

The acute EMR exposure study was performed at the standard time from 9.00 am to
11.00 am. Each dog was placed in the dog sling for a total of 45 min duration (i.e., three
consecutive 15-min timepoints: before, during, and after MP call). The MP, Samsung GT-
E33091 with an AIS signal (1962-1966 MHz), was set in silence mode and secured at the dog’s
sling approximately 5-7 cm away from the right chest area of the dog. The BP was measured
from the left front leg with dog on lateral recumbency using an oscillometric device
(PetMAP™ graphic 1l system, Ramsey Medical, Inc., FA, USA). The ECG was continuously
recorded over three 15-min timepoints using PowerLab® acquisition system (ADInstruments
Pty Ltd, Castle Hill, Australia). After 15 minutes of baseline recording to obtain ECG and BP,
the MP was called for 1 min duration of call to create a continuous 15 minutes of EMR
exposure. After the call end, dogs were allowed to stand quietly in the sling for 15 minutes.
The ECG and HRV were analyzed offline using LabChart 8 software (ADInstruments Pty Ltd,
Castle Hill, Australia).

All statistical analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary,
NC, USA). The BP parameters before and after EMR exposer was compared using paired t-
test, while ECG and HRV parameters were compared among the three timepoints using one-
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way ANOVA repeated measure with Tukey’s multiple comparison post-hoc analysis. The
corrected QT (QTc) was calculated using Van de water formula (10). Data were presented as
mean £ SEM. A p-value of <0.05 is statistically considered significance.

Results
There was no statistical difference in ECG parameters (i.e., HR, PQ, QRS, QT and QTc)
among the 3 timepoints (Table 1).

Table 1. ECG parameters from 8 dogs at before, during and after MP call timepoints.

Parameters Before MP call During MP call After MP call
HR (bpm) 93+7 92+6 89+7
RR (ms) 668.9 + 43.6 673.5+ 405 692.8 + 41.8
PQ (ms) 93.6+ 3.0 938+ 34 955+ 3.0
QRS (ms) 455+ 0.3 456+ 04 457+ 05
QT (ms) 2240+ 85 2285+ 8.0 2239+ 9.0
QTc (ms) 252.8+ 59 256.9 + 5.3 250.6 £ 6.4

Data were presented as mean + SEM. MP: mobile phone, bpm: beat per minute, ms:
millisecond, HR: heart rate, RR: the duration between 2 continuous R wave, PQ: the duration
between starting of P wave and QRS complex, QRS: the duration between starting of Q wave
and ending of S wave, QT: the duration between starting of Q wave and ending of T wave,
QTc: corrected QT (Van de water).

The HRV parameters including time-domain and frequency-domain parameters are
shown in Table 2. The time-domain parameters, i.e., average rate, mean of an interval between
continuous normal R wave (NNA), the standard deviation of all NN-interval (SDNN), standard
deviation of the averages of NN-intervals in all 5 minutes periods of the entire recording
(SDANN), the root mean square of successful differences between adjacent NN-intervals
(rMSSD), the percentage number of adjacent NN-intervals differing by more than 50 ms in the
entire recording divided by the total number of all NN-intervals (pNN50), were not different
among timepoints. The frequency-domain HRV results showed that the low frequency (LF),
high frequency (HF), and LF/HF ratio seemed to be increased during MP call timepoint, but
did not reach statistically significant level. The very low frequency (VLF) at after MP call
timepoint was increased significantly compared with that of the before and during MP call
timepoints (p<0.001). Moreover, the total power component (TP) value of the after MP call
timepoint was significantly higher than that of the before MP call timepoint (p=0.032).

The BP parameters including systolic blood pressure (SBP), diastolic blood pressure
(DBP) and mean arterial blood pressure (MABP) were not significantly different between
before and after EMR exposer timepoints (SBP 161.4 + 4.1 vs. 162.2 + 4.8 mmHg, DBP 82.8
+ 3.0 vs. 86.0 £ 2.8 mmHg, and MABP 109.6 £ 2.8 mmHg vs. 112.2 + 2.9 mmHg).
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Table 2. Time-domain and frequency-domain HRV parameters from 8 dogs at before, during
and after MP call timepoints.

Parameters Before MP call During MP call After MP call
Average rate (bpm) 105+ 7 100+ 7 101+ 6
NNA (ms) 616.2 + 39.9 648.1 + 44.5 640.2 + 36.2
SDNN (ms) 125.9 + 13.4 133.7 + 153 138.6 + 13.2
SDANN (ms) 36.71 + 10.2 27.8+ 9.0 46.8 + 9.1
RMSSD (ms) 1315+ 188 147.7 + 24.9 143.0 + 16.0
PNNS50 (%) 579+ 74 61.5+ 8.0 61.3+ 5.4
VLF (ms?) 3988.6 + 881.8° 3650.3 + 819.4° 7433.8 + 1400.2°
LF (ms?) 2400.2 + 392.5 3161.1 + 622.1 2773.1 + 461.4
HF (ms?) 5880.8 + 1219.3 9454.1 + 2799.2 7011.5 + 2799.2
TP (ms?) 13519.0 + 2427.7°  17031.3 4+ 3578.3®  18947.3 + 3219.72
LF/HF ratio 0.5+0.0 05+0.1 0.48 + 0.0

Data were presented as mean + SEM. P Means within a row among three periods with different
superscripts differ (p<0.05). MP: mobile phone, bpm: beat per minute, ms: millisecond, NNA:
mean of an interval between continuous normal R wave, SDNN: the standard deviation of all
NN-interval, SDANN: the standard deviation of the averages of NN-intervals in all 5 minutes
periods of the entire recording, rIMSSD: the root mean square of successful differences between
adjacent NN-intervals, pNN50: the percentage number of adjacent NN-intervals differing by
more than 50 ms in the entire recording divided by the total number of all NN-interval, VLF:
very low frequency, LF: low frequency, HF: high frequency, TP: total power.

Discussion

Nowadays, several generations of the MP have been used widely which may increase
the health hazard in humans and animals. It has been reported previously that the EMR has
several physiological effects on many body tissues including cardiovascular and nervous
systems. These effects could be a result of thermal and/or non-thermal effects as described
previously (2, 11-13). In our study, however, exposure to 15-min EMR emitted from MP had
no significant effect on cardiac electrical activity and hemodynamics in healthy dogs.
Similarly, Tamer and colleagues (2009) (14) and Umar and colleagues (2014) (15) found that
short-term exposure to MP (1-5 minutes) could not alter the cardiac electrical activity and
hemodynamic function of the heart in human studies. On the other hands, previous study of
long-term exposure to MP (2-3 hours/day for 8 weeks) in rat model demonstrated a significant
increase in both ECG variables (e.g., PR, QTc interval and QRS duration) and SBP which could
be explained by the augmentation of renin activity and the left ventricular hypertrophy in this
study (16). Therefore, it could be postulated that the subject, the EMR duration and exposure
time, as well as the MP set up are the factors that influencing the EMR effects and the study
outcomes. Another factor that could interfere the effect of EMR on our body is the body size.
For example, subjects with a large body size tended to resist well to the EMR emitted from
MP, which might be a result of a thicker barrier between EMR source and affected tissues
which could reduce EMR intensity at the target tissues. Further study is needed to warrant the
result of the acute EMR on cardiovascular system.
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In two human studies, they showed that during the MP call (15-20 minutes), the
parasympathetic tone was increased (inferred from an increase HF), concurrent with the
sympathetic tone reduction (inferred from the reduction of LF/HF), compared with before or
after MP call timepoints. The interesting point is that talking while making a MP call could
also affect the respiratory function which can indirectly influence ANS leading to the HR and
HRYV alterations in these studies (8, 17). Another study on rabbit model showed that 150-min
EMR emitted from MP exposure, increased HRV parameters including HF and rMSSD, which
might be related to the enhancement of vagal control (18). Therefore, the authors suggested
that EMR could alter the cardiac ANS control. In the current study, the HF and LF as well as
the time-domain parameters (i.e., NNA, SDNN, SDANN, RMSSD, pNN50) were similar
among the three timepoints. On the other hand, the VLF at the timepoint after MP call was
significantly higher than that of the timepoints before and during MP call while the TP after
MP call was similar to the during MP call timepoint but significantly higher than that of the
timepoint before MP call. Interestingly, in comparison with HF and LF components, the VLF
component has not been clarified clearly in terms of the physiological mechanism (19), as this
component has been overlooked. Several studies have demonstrated that the low VLF
component from 24 h monitoring is the most associated with arrhythmia death (20), high
inflammation (21, 22), and testosterone level (23) in humans. In addition, thermoregulation,
renin-angiotensin system, other hormonal factors as well as physical activities are associated
with long-term regulation mechanisms and ANS activities which mainly contributed to the
VLF component (24, 25). However, in the present study, the VLF component was changed at
the timepoint after MP call. We do not know the exact mechanism underlying this finding. In
general, the VLF is valuable when obtained from 24-hour monitoring (6, 26). The result of our
study is obtained from only 15 min which could provide less valuable for the prediction of
effect of EMR. Long-term study with 24-hour recording may be needed to warrant this finding.

Conclusion

In conclusion, 15-min exposure of EMR emitted from 1900 MHz-MP to the heart could
not acutely influence the cardiac electrical activity, hemodynamics, and the cardiac ANS
control in healthy dogs.

Acknowledgements

This study was partly supported by the 90" Anniversary of Chulalongkorn University
Fund (Ratchadaphiseksomphot Endowment Fund) award (to Dong Nhut Khanh Van) and
Broadcasting and Telecommunications Research and Development Fund for Public Interest.

References

1. Kumar V, Sharma A, Kumar A, Ahmad M, Gupta G. Interaction of mobile phone waves
with tissues of skeletal muscles and bone of human beings. IOSR Journal of Pharmacy
Biological Science. 2012;1:06-16.

2. Forouharmajd F, Pourabdian S, Ebrahimi H. Evaluating temperature changes of brain
tissue due to induced heating of cell phone waves. International Journal of Preventative
Medicine. 2018;9:40.

3. Toledano MB, Auvinen A, Tettamanti G, Cao Y, Feychting M, Ahlbom A, et al. An
international prospective cohort study of mobile phone users and health (COSMOS):

124



The 48" Annual Scientific Meeting of Proceedings and Abstracts
the Physiological Society of Thailand July 1416, 2021

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Factors affecting validity of self-reported mobile phone use. International Journal of
Hygiene Environment Health. 2018;221:1-8.

Liu J, Liu C, Wu T, Liu B, Jia C, Liu X. Prolonged mobile phone use is associated with
depressive symptoms in Chinese adolescents. Journal of Affective Disorder.
2019;259:128-34.

Acharya J, Acharya I, Waghrey D. A study on some psychological health effects of cell-
phone usage amongst college going students. Int J Medical Res Health Sci. 2013;2(3):1-
4.

Shaffer F, Ginsberg JP. An Overview of Heart Rate Variability Metrics and Norms.
Frontiers of Public Health. 2017;5:258.

Tahvanainen K, Nifio J, Halonen P, Kuusela T, Laitinen T, L&nsimies E, et al. Cellular
phone use does not acutely affect blood pressure or heart rate of humans.
Bioelectromagnetics. 2004;25:73-83.

Andrzejak R, Poreba R, Poreba M, Derkacz A, Skalik R, Gac P, et al. The influence of the
call with a mobile phone on heart rate variability parameters in healthy volunteers.
Industrial Health. 2008;46(4):409-17.

Kumar M, Chimkode S, Kulkarni S. Acute effects of mobile phone usage on
cardiovascular functions. Biomedicines. 2007;27:126-8.

Van de Water A, Verheyen J, Xhonneux R, Reneman R. An improved method to correct
the QT interval of the electrocardiogram for changes in heart rate. Journal of
Pharmacological Methods. 1989;22:207-17.

Bhat M, Kumar V. Calculation of SAR and measurement of temperature change of human
head due to the mobile phone waves at frequencies 900 MHz and 1800 MHz. Advances
Physics. 2013;16:54-63.

Hanafy L, Karam S, Saleh A. The adverse effects of mobile phone radiation on some
visceral organs. Research Journal of Medicine Science. 2010;5:95-9.

Hossmann K, Hermann DM. Effects of electromagnetic radiation of mobile phones on the
central nervous system. Bioelectromagnetics. 2003;24:49-62.

Tamer A, Gunduz H, Ozyildirim S. The cardiac effects of a mobile phone positioned
closest to the heart. Anatolian Journal of Cardiology. 2009;9:380-4.

Umar Z, Abubakar M, Ige J, Igbokwe U, Mojiminiyi F, Isezuo S. Effect of mobile phone
radiofrequency electromagnetic fields on cardiovascular parameters in apparently healthy
individuals. Nigerian Journal of Physiological Science. 2014;29:137-40.

Mohamed F, Ahmed A, El-Kafoury B, Lasheen N. Study of the cardiovascular effects of
exposure to electromagnetic field. Life Science Journal. 2011;8:260-74.

Al-hazimi A. Effects of the call with the mobile phone on heart rate variability parameters
of healthy young people. Journal of Chemical and Pharmaceutical Research. 2011;3:734—
40.

Misek J, Veternik M, Tonhajzerova I, Jakusova V, Janousek L, Jakus J. Radiofrequency
electromagnetic field affects heart rate variability in rabbits. Physiological Research.
2020;69:633-43.

McCraty R. Science of the Heart. Exploring the Role of the Heart in Human Performance.
In: Heart Rate Variability: An Indicator of Self-Regulatory Capacity, Autonomic Function
and Health. HeartMath Institute; 2015. p. 13-24.

Bigger J, Fleiss J, Steinman R, Rolnitzky L, Kleiger R, Rottman J. Frequency domain
measures of heart period variability and mortality after myocardial infarction. Circulation.
1992;85:164-71.

125



The 48" Annual Scientific Meeting of Proceedings and Abstracts
the Physiological Society of Thailand July 1416, 2021

21.

22.

23.

24,

25.

26.

Lampert R, Bremner J, Su S, Miller A, Lee F, Cheema F, et al. Decreased heart rate
variability is associated with higher levels of inflammation in middle-aged men. American
Heart Journal. 2008;156:759.e1-7.

Carney R, Freedland K, Stein P, Miller G, Steinmeyer B, Rich M, et al. Heart rate
variability and markers of inflammation and coagulation in depressed patients with
coronary heart disease. Journal of Psychosomatic Research. 2007;62:463-7.

Poliwczak A, Tylinska M, Broncel M. Effect of short-term testosterone replacement
therapy on heart rate variability in men with hypoandrogen-metabolic syndrome. Polish
Archivers of International Medicine. 2013;123:467-73.

Akselrod S, Gordon D, Ubel F, Shannon D, Berger A, Cohen R. Power spectrum analysis
of heart rate fluctuation: a quantitative probe of beat-to-beat cardiovascular control.
Science. 1981;213:220-2.

Bernardi L, Valle F, Coco M, Calciati A, Sleight P. Physical activity influences heart rate
variability and very-low-frequency components in Holter electrocardiograms.
Cardiovascular Research. 1996;32:234—7.

Stein P, Kleiger R. Insights from the study of heart rate variability. Annual Review of
Medicine. 1999;50:249-61.

126



The 48" Annual Scientific Meeting of Proceedings and Abstracts
the Physiological Society of Thailand July 1416, 2021

Preliminary study of locomotor and anxiety-related behavior in mice model
of 3,4-methylenedioxymethamphetamine (MDMA) dependence
and withdrawal

Kamonthorn Jindalaong®, Panumas Puechpon?, Sirichai Suksai', Uraporn Vongvatcharanon?,
Dania Cheaha?®*

Division of Health and Applied Sciences (Anatomy), Faculty of Science, Prince of Songkla University,
Hatyai, Songkhla, 90110, Thailand.
2Division of Biological Science (Biology), Faculty of Science, Prince of Songkla University,
Hatyai, Songkhla, 90110, Thailand.
3Biosignal Research Center for Health, Faculty of Science, Prince of Songkla University,
Hatyai, Songkhla, 90110, Thailand.

Abstract

The widespread recreational use of 3,4- Methylenedioxymethamphetamine (MDMA),
commonly known as ° ecstasy’ , thus raises concerns over the long- term functional
neuropathology in humans. Few studies examine the long- lasting effect of behavioral
phenotype or pathology associated with MDMA withdrawal. This study aimed to investigate
the effect of MDMA withdrawal in mice. Two weeks old male Swiss albino ICR mice were
randomly divided into saline- and MDMA-treated groups (10 mg/kg). After 5 days of MDMA
exposure, MDMA was withdrawn, and the withdrawal symptoms were observed. Bodyweight,
distance traveled, and open field test-induced anxiety-related behavior were evaluated at day 0
(baseline), day 5 of the treatment, and day 12 and day 19 of the withdrawal period. All data
were normalized as a percentage of baseline and compared between groups. Due to the three
animals of the MDMA group died during day 19 of the withdrawal period, thus data were
discarded. This result might be a long- lasting effect of MDMA exposure. The effect of five-
day MDMA exposure included reduced body weight, increased locomotor activity, and
anxiety-related symptoms. However, behavioral pathology, locomotor activity, and open field
test-induced anxiety, seems to have a subtle effect after 1 week (day 12) of MDMA withdrawal.
These finding demonstrated MDMA exposure disrupt neural network associated with
locomotor activity and anxiety-related behavior. However, the structural and cellular changes
of the neural circuit associated with withdrawal symptoms should be further examined to
understand the deep mechanism. In conclusion, the MDMA model developed in this study
might be useful to apply as a dependence model in mice.
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Background

3,4- Methylenedioxymethamphetamine (MDMA), commonly known as ‘ecstasy’ or
‘E’, is one of the most popular illicit recreational drugs in the world which is often considered
the drug of choice within the rave culture and is also used at nightclubs and parties. MDMA is
a substituted amphetamine derivative with a structural resemblance to the hallucinogen
mescaline with psychostimulant and hallucinogenic properties. General effects of MDMA
include an increase of energy, warmth, a sense of closeness, and pleasure while enhancing and
distorting the senses.

Pharmacological studies of MDMA in animals have shown that MDMA potently
causes an acute to elevate in extracellular serotonin (5-HT), which is often behaviorally
manifested as "5-HT syndrome" characterized by low body posture, forepaw treading, and
head-weaving (1, 2). In addition, acute administration of MDMA also produces a rapid enhance
of other monoamine neurotransmitters including dopamine (DA) and norepinephrine (NE) in
several brain structures (3). In laboratory animals, the activation of both the serotonergic and
dopaminergic systems has been linked to its locomotor stimulating effects (4). MDMA also
produces rewarding effects in different behavioral paradigms. The underlying addictive
behaviors of the MDMA-induced reward effect might involve the increase of extracellular
dopamine levels in the nucleus accumbens (5).

Chronic administration of MDMA has been well-characterized for causing long-term
persistent depletion in brain 5-HT levels, most likely due to the neurotoxic action of MDMA
to 5-HT-releasing neurons (6). Several experimental paradigms have been used to investigate
the potential of MDMA to elicit dependency. However, it is currently the subject of controversy
since the dependence potential of MDMA is not clear as seen in other addictive drugs such as
amphetamine and cocaine (7, 8). In addition, contradictory results are found whether chronic
MDMA administration modulates drug dependency models. Behavioral sensitization has been
used as a behavioral biomarker of drug elicits dependence. MDMA does indeed elicit
behavioral sensitization to its locomotor activating effects similar to other psychostimulants
such as cocaine and amphetamine (1, 9, 10). These indicated that MDMA may have the
potential to elicit dependency. Besides indirect behavioral sensitization of drug dependency
tests, physical withdrawal after drug cassation is the direct behavioral indicator of drug
dependency. However, few studies have investigated MDMA-induced withdrawal pathology.
A study by Robledo in 2004 reveal that physical withdrawal syndrome has been found after
chronic treatment with MDMA (11).

Given the rising prevalence of MDMA use, as well as evidence of long-term cognitive
and behavioral deficits linked to its use, a full understanding of its propensity for addiction and
misuse is essential. Moreover, few studies examine the long- lasting effect of behavioral
phenotype or pathology associated with MDMA dependence and withdrawal. Thus, this study
aimed to investigate the effect of MDMA-induced behavioral dependence and withdrawal
pathology in mice.

Materials and Methods

Male Swiss Albino (ICR) mice (7-8 weeks) were purchased from Nomura Siam
International Co., Ltd. and kept in animal houses at the Prince of Songkla University. All mice
were placed separately in laboratory animal houses at 23 + 2 °C with 55 + 10% relative
humidity and 12 hours light/dark cycle with the lights off at 19: 00 based on the Guidelines of
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the International Committee on Laboratory Animals. The animals were fed sterilized pellet
feed (No. CP082, Perfect Companion Group Co., Ltd., Bangkok, Thailand) and allowed access
to distilled water ad libitum and acclimated to laboratory conditions for 7 days before the
experiment. All the animal experimental procedures were authorized by the Prince of Songkla
University Ethical Committee and conducted under internationally accepted principles for
laboratory animal use and care. The experiment was operated from 09:00 to 17:00.

All animals were randomly divided into 2 groups (n=5) which were treated with either
saline or 10 mg/ kg MDMA intraperitoneally for 5 days consecutively. The withdrawal
symptoms were induced by injection of saline on day 6 for 2 weeks. Bodyweight and anxiety-
related behavior were measured before the treatment day, on the final day of saline or MADA
administration ( D5), the 1%t and 2" weeks of the withdrawal periods ( D12 and D19,
respectively).

Locomotor activity and anxiety-related behavior were evaluated using an open-field
test. Briefly, animals were placed in the center of the rectangle Plexiglas chamber ( diameter:
30 cm x 38.1 cm x 25.4 cm). Distance traveled was used as a locomotor activity parameter
while time spent in the inner zone as shown in Figure 1 was used as an anxiety-related behavior
parameter. All behavioral analyses were automatically analyzed by the OptiMouse program
(Ben-Shaul, 2017).

All data were normalized as a percentage of baseline data on day 0 (D0). All data were
shown as presentation boxes and whisker plots that indicate the minimum and maximum
values. All datasets were analyzed by repeated measure analysis of variance (ANOVA) to
determine the influences of treatment and period factors. Multiple comparisons were performed
to indicate specific points of difference considered to be statistically significant at p < 0.05.

TG EG e

! = Open-field test
D19

M \
~ D0 D1 D2 D3 D4 D5 D12
Inner
[ L] ] ] | l |
7 day acclimatization Induction period Withdrawal period

I + Saline (Lp.)n=>5
* 10mgkg MDMA (ip.)n=>5

D = Day

Figure 1. The overview of the experimental procedure. Before the experiment day, animals
were acclimatized to minimize the stress effect. Baseline data including body weight and open-
field test performed on day 0 (DO0). Therefore, animals were divided into 2 groups to receive
either saline or MDMA (10 mg/kg) i.p. injection consecutively for 5 days, and then all animals
received saline to induced withdrawal symptoms. Both body weight and open-field test were
evaluated on day 5 (D5) of the treatment day and day 12 and day 19 of withdrawal days.

Results

Since three animals from the MDMA-treated group did not survive on day 19 of the
withdrawal period, therefore all data on that day were discarded. Normalized bodyweight (%
of D0) was showed in Figure 2. The result indicated significant lower bodyweight of MDMA-
treated group compared with control saline-treated group [F,s) = 6.90, p=0.030].
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Figure 2. Comparison of body weight expressed as a percentage of baseline data (day 0)
between control saline- and MDMA- treated group at day 5 (D5) of the treatment and day 12
of withdrawal (D12) periods. * p <0.05.

The result of distance traveled shown in Figure 3. represents the locomotor activity
level of the animal. Increased distance traveled indicted hyperlocomotion and vice versa. The
result revealed that repeated treatment of MDMA for 5 days seems to increase the distance
traveled. However, no significant different was seen between both groups [ F(1s) = 2.05, p=
0.190].
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Figure 3. Comparison of distance traveled (locomotor activity parameter) expressed as a
percentage of baseline data (day 0) between control saline- and MDMA- treated group at day
5 (D5) of the treatment and day 12 of withdrawal (D12) periods.

Rodents in general, show distinct aversions to large, brightly lit, open environments.
Thus, they spent most of their time around the corner of the open-field chamber. On the other
hand, the anxiety level in the animal model of anxiety-induced pathology could reveal more
severity. In Figure 4, the normal level of time spent in the inner zone of the control-saline
treated group higher than the MDMA- treated group. This indicated that both MDMA
dependence and withdrawal decreased time spent in the inner zone compared with the control
group. Due to the high variation, the difference between control and MDMA groups did not
reach the significant level [F) = 1.99, p=0.196].
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Figure 4. Comparison of time spent in the inner zone during the open-field test (anxiety-related
behavior) expressed as a percentage of baseline data (day 0) between control saline- and
MDMA- treated group at day 5 (D5) of the treatment and day 12 of withdrawal (D12) periods.

Discussion

The present study demonstrated that exposure to MDMA (10 mg/kg) for 5 days
consecutively reduced bodyweight as well as a trend to increase locomotor activity and time
spent in the inner zone from the open-field test. Previous studies have shown that the locomotor
stimulating effect of MDMA has been attributed to both the activation of serotonergic and
dopaminergic systems (1, 13). However, one week of MDMA withdrawal did not affect
locomotor activity. This result is consistent with a previous study which demonstrated that no
physical withdrawal syndrome has been found after chronic treatment with MDMA (11).
Although the behavioral sensitization to psychostimulants has been well characterized, the
effects of repeated MDMA administration on locomotor activity are contradictory, with some
studies suggesting that MDMA elicits behavioral sensitization (9, 14) and some showing that
MDMA causes tolerance (15) or neither (16).

There is growing clinical evidence shows a variety of psychological problems,
including anxiety, depression, and memory impairment in human MDMA users, particularly
the heavy user (17, 18). Dependence and withdrawal effect of MDMA in animal have mostly
investigated during the early period of withdrawal. However, the recent work examined
anxiety-related behavior during 1% and 2" weeks after withdrawal. We found that the anxiety
level of the MDMA group tends to be lower compared to the control saline-treated group.
Preclinical studies in Wistar rats briefly exposed to MDMA were shown to have long-term
increases in anxiety- like behavior in the social interaction and elevated plus maze (19, 20).
Given the important role of 5-HT in cognition and mood, behavioral manifestations of MDMA
dependence are consistent with presumed 5-HT depletion (19, 21). We also additional observed
that 3 animals of the MDMA-treated group did not survive until 2" week. This might be
indicated a long-lasting effect of MDMA.
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Conclusion

This study demonstrated the effect of five consecutive days of MDMA exposure
including reduced bodyweight, increased locomotor activity, and anxiety-related symptoms.
This model might be useful to apply as a dependence model in mice. However, the limitation
of this study is the limit number of the animal due to animal die during the experiment. In
addition, structural and cellular changes of the neural circuit associated with withdrawal
symptoms should be further examined to understand the deep mechanism.

Acknowledgments

This work was financially supported by grants from graduated school, Biosignal
Research Center for Health, Division of Biological Science, Faculty of Science, Prince of
Songkla University, Hatyai, Songkhla 90110, Thailand.

References

1. Gold, L.H., Koob, G.F., Geyer, M. A., 1988. Stimulant and hallucinogenic behavioral
profiles of  3,4- methylenedioxymethamphetamine and N- ethyl- 3,4-
methylenedioxyamphetamine in rats. J. Pharmacol. Exp. Ther. 247.

2. Spanos, L. J., Yamamoto, B. K. , 1989. Acute and subchronic effects of
methylenedioxymethamphetamine [ (£) MDMA] on locomotion and serotonin syndrome
behavior in the rat. Pharmacol. Biochem. Behav. 32, 835-840.

3. Gold, L.H., Hubner, C.B., Koob, G.F., 1989. A role for the mesolimbic dopamine system
in the psychostimulant actions of MDMA.. Psychopharmacology (Berl). 99, 40-47.

4. Climko, R.P., Roehrich, H., Sweeney, D.R., Al-Razi, J., 1995. ECSTACY: A Review of
MDMA and MDA: http://dx.doi.org/10.2190/DCRP-U22M-AUMD-D84H 16, 359-372.

5. Chiara, G. Di, Imperato, A., 1988. Drugs abused by humans preferentially increase
synaptic dopamine concentrations in the mesolimbic system of freely moving rats. Proc.
Natl. Acad. Sci. U. S. A. 85, 5274.

6. Sprague, J.E., Preston, A.S., Leifheit, M., Woodside, B., 2003. Hippocampal serotonergic
damage induced by MDMA (ecstasy): effects on spatial learning. Physiol. Behav. 79,
281-287.

7. Gold, L.H., Koob, G.F., 1989. MDMA produces stimulant- like conditioned locomotor
activity. Psychopharmacology (Berl). 99, 352-356.

8. Marona-Lewicka, D., Rhee, G.S., Sprague, J.E., Nichols, D.E., 1996. Reinforcing effects
of certain serotonin-releasing amphetamine derivatives. Pharmacol. Biochem. Behav. 53,
99-105.

9. Modi, G.M., Yang, P.B., Swann, A.C., Dafny., N., 2006. Chronic exposure to MDMA
(Ecstasy) elicits behavioral sensitization in rats but fails to induce cross- sensitization to
other psychostimulants. Behav. Brain Funct. 2, 1-10.

10. Robison, T.E., Becker, J.B., 1986. Enduring changes in brain and behavior produced by
chronic amphetamine administration: A review and evaluation of animal models of
amphetamine psychosis. Brain Res. 396, 157-198.

11. Robledo, P., Balerio, G., Berrendero, F., Maldonado, R., 2004. Study of the behavioural
responses related to the potential addictive properties of MDMA in mice. Naunyn-
Schmiedeberg’s Arch. Pharmacol. 2004 3693 369, 338—349.

12. Ben-Shaul, Y., 2017. OptiMouse: A comprehensive open source program for reliable
detection and analysis of mouse body and nose positions. BMC Biol.

132



The 48" Annual Scientific Meeting of Proceedings and Abstracts
the Physiological Society of Thailand July 1416, 2021

13.

14.

15.

16.

17.

18.

19.

20.

21.

Pitt, B.R., Weng, W., Steve, A.R., Blakely, R.D., Reynolds, I., Davies, P., 1994. Serotonin
increases DNA synthesis in rat proximal and distal pulmonary vascular smooth muscle
cells in culture. Am. J. Physiol. - Lung Cell. Mol. Physiol. 266.

Kalivas, P. W., Duffy, P., White, S. R., 1998. MDMA Elicits Behavioral and
Neurochemical Sensitization in Rats. Neuropsychopharmacol. 1998 186 18, 469-479.
Marston, H. M., Reid, M.E., Lawrence, J. A., Olverman, H.J., Butcher, S.P., 1999.
Behavioural analysis of the acute and chronic effects of MDMA treatment in the rat.
Psychopharmacol. 1999 1441 144, 67-76.

Shortall, S.E., Macerola, A.E., Swaby, R.T.R., Jayson, R., Korsah, C., Pillidge, K.E.,
Wigmore, P.M., Ebling, F.J.P., Richard Green, A., Fone, K.C.F., King, M. V., 2013.
Behavioural and neurochemical comparison of chronic intermittent cathinone,
mephedrone and MDMA administration to the rat. Eur. Neuropsychopharmacol. 23, 1085—
1095.

Schifano, F., Di Furia, L., Forza, G., Minicuci, N., Bricolo, R., 1998. MDMA ('ecstasy’)
consumption in the context of polydrug abuse: A report on 150 patients. Drug Alcohol
Depend. 52, 85-90.

Topp, L., Hando, J., Dillon, P., Roche, A., Solowij, N., 1999. Ecstasy use in Australia:
patterns of use and associated harm. Drug Alcohol Depend. 55, 105-115.

Gurtman, C.G., Morley, K.C., Li, K.M., Hunt, G.E., McGregor, I.S., 2002. Increased
anxiety in rats after 3,4- methylenedioxymethamphetamine: Association with serotonin
depletion. Eur. J. Pharmacol. 446, 89-96.

Morley, K.C., Gallate, J.E., Hunt, G.E., Mallet, P.E., McGregor, I.S., 2001. Increased
anxiety and impaired memory in rats 3 months after administration of 3,4-
methylenedioxymethamphetamine (“Ecstasy”). Eur. J. Pharmacol. 433, 91-99.

Boot, B.P., McGregor, I.S., Hall, W., 2000. MDMA (Ecstasy) neurotoxicity: assessing
and communicating the risks. Lancet 355, 1818-1821.

133



The 48" Annual Scientific Meeting of Proceedings and Abstracts
the Physiological Society of Thailand July 1416, 2021

Single and mixed strains of probiotics attenuated inflammation and
oxidative stress in rat model of non-alcoholic steatohepatitis

Panrawee Machchimapiro®, Duangporn Werawatganon®*, Maneerat Chayanupatkul®,
Natcha Wanpiyarat> Somying Tumwasorn®, Prasong Siriviriyakul®

1 Alternative and Complementary Medicine for Gastrointestinal and Liver Diseases Research Unit,
Department of Physiology, Faculty of Medicine, Chulalongkorn University, Bangkok 10330, Thailand.
2 Department of Pathology, Faculty of Medicine, Chulalongkorn University, Bangkok 10330, Thailand.
3 Department of Microbiology, Faculty of Medicine, Chulalongkorn University, Bangkok 10330, Thailand.

Abstract

The development of non- alcoholic steatohepatitis ( NASH) involves complex
pathophysiological processes. The aim of this study was to determine whether single and mixed
strains of probiotics could reduce the severity of NASH induced by high-fat- high-fructose
(HFHF) diet through the alleviation of inflammatory cytokines and oxidative stress in rats.
Twenty-eight male Sprague-Dawley rats were divided into 4 groups (n=7 each group), control;
NASH group fed with HFHF diet; NASH+single strain (1.8%x109 CFUs/mL of Lactobacillus
plantarum B7) 1 mL by gavage once daily; NASH + mixed strains (1.8x109 CFUs/mL of
Lactobacillus rhamnosus L34 and 1.8x109 CFUs/mL of Lactobacillus casei B13) 1 mL by
gavage once daily for 6 weeks. Liver histology was used to determine NASH severity. The
oxidative stress marker (i.e. hepatic malondialdehyde (MDA) levels), natural antioxidant (i.e.
hepatic glutathione (GSH)) and inflammatory marker (i.e. serum interleukin-6 (IL-6) levels)
were measured. Gross liver appearance in the NASH group showed enlarged and yellowish
livers. Histopathology demonstrated a moderate to severe degree of steatosis, hepatocyte
ballooning and lobular inflammation in the NASH group. In both treatment groups, the
improvement of liver histology was noted compared with the NASH group. Serum IL-6 and
hepatic MDA levels were significantly increased in the NASH group, while GSH levels were
significantly decreased compared with the control group. Moreover, in both treatment groups,
serum IL-6 and hepatic MDA levels were significantly decreased, while GSH levels were
significantly increased compared with the NASH group. In conclusion, single and mixed
strains of probiotics were effective in the prevention of NASH, likely through the alleviation
of inflammatory cytokines and reduction of oxidative stress. Probiotics could potentially be
used for the management of NASH. Clinical studies are needed to confirm their therapeutic
effects in human.

Key words: Lactobacillus spp., L. plantarum, L. rhamnosus, L. casei, non-alcoholic
steatohepatitis, oxidative stress
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Background

Non-alcoholic fatty liver disease (NAFLD) is a common liver disorder characterized
by fat accumulation and liver inflammation. It is prevalent among obese people and is
considered the hepatic manifestation of metabolic syndrome (1). NAFLD represents a spectrum
of liver damage ranging from simple steatosis to non-alcoholic steatohepatitis ( NASH),
advanced fibrosis, cirrhosis or even hepatocellular carcinoma. Metabolic abnormalities, such
as diabetes, hypertension and hyperlipidemia are commonly seen in patients with NASH (2)
and increased the risk of cardiovascular death in these patients. The development and
progression of NAFLD involve complex pathophysiological processes and are influenced by
the “two hit” phenomenon. The primary event is lipid accumulation due to the alteration of
lipid homeostasis that is associated with obesity, insulin resistance, and adipokine
abnormalities. High fat and high fructose diet has frequently been used to induce NAFLD in
animal models. Fructose metabolism leads to the production of intermediates that promote de
novo lipogenesis. As a result, high fructose consumption has been shown to increase hepatic
fat accumulation (3). The second “hit” is a combination of oxidative stress, lipid peroxidation,
mitochondrial dysfunction, bile acid toxicity, cytokine- mediated recruitment and retention of
inflammatory cells and the composition of gut microbiota ( 4) . Probiotics are live
microorganisms that are beneficial to a person’s health. They are widely used for the prevention
and treatment of gastrointestinal diseases, such as infectious diarrhea, irritable bowel
syndrome, inflammatory bowel disease, and others (5). Recently, probiotics conferring health
benefits, e.g. by manipulation of the intestinal microbiota or by affecting the host, have been
proven to ameliorate metabolic and infectious diseases (6). In particular, probiotics have been
shown to attenuate a variety of liver pathologies, such as alcoholic liver disease and carbon
tetrachloride induced liver injury, likely by anti- inflammatory actions and by the stabilization
of the intestinal barrier. Lactic acid bacteria have also been shown to have antioxidant
properties likely through the production of antioxidant enzymes, the scavenging of reactive
oxygen species, and metal ion chelation (7). These properties would be beneficial in the
prevention and treatment of liver disease. For the particular strains of probiotics that we used
in this study (Lactobacillus plantarum B7, Lactobacillus rhamnosus L34, and Lactobacillus
casei B13), data are scarce regarding their effects on the development of NAFLD. Therefore,
the aim of this study was to investigate whether single and mixed strains of Lactobacillus spp.
could reduce the severity of NASH induced by high-fat-high-fructose (HFHF) diet through the
alleviation of inflammatory cytokines and oxidative stress in rats.

Materials and methods

Animal preparation

Five-week-old male Sprague-Dawley rats weighing 180-200 g from the Nomura Siam
International Co., Ltd. (Bangkok, Thailand) were used. The protocol was approved by the
Animal Care and Use Committee of the Faculty of Medicine, Chulalongkorn University (IRB
No. 022/ 2563) . All animals were kept at the Animal Center, Faculty of Medicine,
Chulalongkorn University under a strictly hygienic conventional system in a controlled
temperature room at 25 + 1 °C with a normal 12 h light 12 h dark cycle. All rats had free access
to purified drinking water. Each group of rats (described in the following paragraph) was
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housed in a separate stainless-steel cage with solid bottom and open top. The experimental
procedure started after one week of acclimatization to the new environment.

Experimental design

Twenty-eight male Sprague- Dawley rats were randomly divided into 4 groups, (1)
control: rats were fed ad libitum with standard rat chow diet, (2) NASH: rats were fed ad
libitum with HFHF diet containing 55% energy from fat, 10% energy from protein, and 35%
energy from carbohydrate (containing 20% fructose) for 6 weeks to induce NASH, (3)
NASH-+single strain probiotic: rats were fed ad libitum with HFHF diet for 6 weeks. During
these 6 weeks, rats were  simultaneously treated with Lactobacillus plantarum B7 (1.8x10°
CFUs/mL) 1 mL by oral gavage once daily, (4) NASH + mixed strains: rats were fed ad libitum
with HFHF diet for 6 weeks. During these 6 weeks, rats were simultaneously treated with
Lactobacillus rhamnosus L34 (1.8x10° CFUs/mL) + Lactobacillus casei B13 (1.8x10°
CFUs/mL) 1 mL by oral gavage once daily. The number of rats in this study were calculated
from the results of hepatic malondialdehyde (MDA levels) (mean and SD) by Werawatganon,
et al., 2019 (8) using the G Power program with o, = 0.05, power (1-f) = 0.99.

Body weights were measured weekly. The treatment groups were sacrificed 24 hours
after the last gavage in order to prevent any side effects. Body weights and liver weights were
measured at the end of the experiment. Blood samples were obtained by intracardiac puncture.
The blood was allowed to clot at room temperature and then centrifuged at 2000 x g at 4 °C
for 20 minutes to obtain serum, which were stored at -80 °C until the time of analysis for
interleukin 6 (IL-6) levels using ELISA. Liver was rapidly removed and washed several times
with ice cold saline. Liver specimens were used for histopathological examination
( hematoxylin and eosin ( H&E) stained to determine NASH severity score), for the
determination of oxidative stress by measuring MDA level using thiobarbituric acid reactive
substances (TBARS) assay, and for the measurement of hepatic GSH level by Colorimetric
assay.

HFHF diet was prepared according to modified Pickens MK formula (9). In this study,
HFHF diet contained 55% fat (palm oil), 10% protein (egg albumin) and 35% carbohydrate,
which was composed of 20% fructose and 15% starch. Standard chow diet contained 6% fat,
25% protein and 47% carbohydrate, which was provided by Perfect Companion Group Co.,
Ltd, Thailand. All rats received food ad libitum.

Lactobacillus plantarum B7 (1.8x10° CFUs/ mL), Lactobacillus rhamnosus L34
(1.8x10° CFUs/mL), and Lactobacillus casei B13 (1.8x10° CFUs/mL), which were used in
this study, was obtained from frozen stock and cultivated twice on MRS agar anaerobically
(10% CO2, 10% H2, and 80% N) at 37°C in an anaerobic jar for 48 hours. A single colony of
these bacteria was then inoculated into 10 mL of MRS broth and grown at 37°C under
anaerobic conditions for 24 hours in a 15 mL conical centrifuge tube (Corning, New York,
United States).

Histopathological evaluation

Fixed liver samples were cut and stained by H&E. Sections were ~ examined under a
light microscope for grading of steatosis, inflammation, and hepatocellular ballooning
according to the criteria described by Brunt, et al. (10). Histological assessment was performed
by an experienced pathologist who was blinded to the experimental groups.
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Hepatic MDA and GSH measurements

Liver tissue (0.1 g) was homogenized on ice for 30 min in 1 mL of RIPA buffer (Cell
Signaling Technology®, Inc., Danvers, MA, USA) with protease inhibitor cocktails
(SigmaAldrich, DS, Germany). Bicinchoninic acid (BCA) assay was performed to determine
protein concentration in the supernatant by BCA protein assay kit (Pierce®, Thermo scientific,
Inc., Rockford, IL, USA). The supernatant was used for both MDA and GSH measurement.

Lipid peroxidation was determined by measuring MDA level detected by the level of
production of thiobarbituric acid- reactive components ( TBARS) . Liver tissue was
homogenized and centrifuged to obtain the supernatant liquid. Two milliliter of stock solution
containing 20% acetic acid, 0.8% thiobarbituric acid, and 8.1% sodium dodecyl sulfate was
added to the homogenized liver and then boiled in a water bath at 95°C for 1 hour. The solution
was centrifuged for 10 min at 1600g and the absorbance of the supernatant fraction was
measured at wavelength of 530 nm. The MDA was expressed as nmol/mg protein.

Hepatic GSH levels were measured using Glutathione Assay Kit (Cayman Chemical
Company, USA). Liver tissue was washed and homogenized before being centrifuged to obtain
the supernatants which were then deproteinated. The sulfhydryl group of glutathione reacted
with DTNB to form TNB, the absorbance of which was measured at 405 nm. The results were
expressed in micromolar (uM).

Serum IL-6 measurement

Serum levels of interleukin-6 were measured using enzyme- linked immunosorbent
assay (ELISA) kits (R&D Systems, Inc., USA). The optical density of each well was determined
using a microplate reader set at 450 nm. The values were read off the standard curve.

Statistical analysis

The data were presented as mean + standard error of mean (SEM). Continuous variables
in each group were compared using one-way analysis of variance (one-way ANOVA) with
Tukey post hoc test using the Statistics Package for the Social Sciences (SPSS) software
version 18.0 for Windows. Probability value of less than 0.05 was considered statistically
significant. In addition, descriptive statistics were used for histological examination of the liver.

Results

Gross liver appearance and histopathological changes

Results showed enlarged and yellowish livers in the NASH group and normal gross
liver appearance in the control and both treatment groups (Figure 1). In the NASH group, liver
histopathology demonstrated a higher degree of fat accumulation, ballooning and lobular
inflammation than in the control group (Figure 2). In both treatment groups, the degree of fat
accumulation, ballooning and inflammation was less severe than in the NASH group (Figure
2).

Liver histology of the NASH group demonstrated a higher degree of steatosis,
ballooning and lobular inflammation than those of the control group (Table 1). In both
treatment groups, the degree of steatosis, ballooning and inflammation was less than in those
of the NASH group. Both treatments, however, did not normalize liver histology when
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compared to the control group as some degree of liver steatosis and hepatocyte ballooning were
still seen after treatment.

|IIII|II|I|IIII||III|IIII| |IIII|IIII|IIIIIIIII|IIII|
cm cm

Control NASH

|IIII|IIII|IIII|IIII|IIII| |IIII|IIII|IIIIIIIII|IIII|
cm cm

NASH+Single strain NASH+Mixed strain

Figure 1. Gross liver appearance of rats in all experimental groups.
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NASH + Sinle srain (100x)

NASH + Mixed strains (100x)

Figure 2. Representative images of liver histopathology (H&E stained) in each group. Red
arrows indicate steatosis and blue arrows indicate hepatocyte ballooning.
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Tablel. The summary of steatosis, inflammation and hepatocyte ballooning scores on liver
histology in each group

Hepatocyte

Group n Steatosis Inflammation ballooning

0 1 2 3 0 1 2 3 0 1 2
Control 7 7 |0 |0 |O 6 1 |0 |0 6 1 0
NASH 7 0 |0 1 6 0 |0 6 1 1|0 0 7
NASH+Single
strain 7 1 2 3 1 3 4 0 0 0 0 7
NASH+Mixed
strain 7 0 |3 3 1 1 6 0 0 0 2 5

Data are expressed as the number of rats in each of histology grading score. Steatosis grade; 0
= <5%,1=<33%, 2= 33-66%, 3=>66%. Inflammation grade; 0 = normal, 1 = mild, 2 =
moderate, 3 = severe. Hepatocyte ballooning grade; 0 = no ballooning, 1 = few balloon cells,
2 = many balloon cells

Changes of hepatic malondialdehyde levels

As shown in Figure 3A, hepatic malondialdenyde (MDA) levels were higher in the
NASH group than in the control group (3.34 £ 1.34 vs. 1.14 £ 0.37 nmol/mg protein,
respectively; p < 0.05). After treatment with single strain and mixed strains of probiotics, MDA
levels decreased when compared with the NASH group (0.82 £ 0.39 and 0.99 £ 0.25 vs. 3.34
+ 1.34 nmol/mg protein, respectively; p < 0.05).

Changes of serum IL-6 levels

As shown in Figure 3B, serum levels of interleukin-6 (IL-6) were higher in the NASH
group  than in the control group (262.71 £ 12.49 vs. 199.57 + 23.69 pg/mL, respectively; p
< 0.05). After treatment with single strain and mixed strains of probiotics, IL-6 levels decreased
comparing with those of the NASH group (209.42 + 17.55 and 214.57 £ 6.53 vs. 262.71
12.49 pg/mL, respectively, p < 0.05).

Changes of glutathione levels

As shown in Figure 3C, glutathione (GSH) levels decreased in the NASH group when
compared with the control group (3.72 + 0.21 vs. 4.87 + 0.44 nmol/mg protein, respectively; p
< 0.05). After treatment with single and mixed strains of probiotics, GSH levels were higher
than that the NASH group (5.11 £0.35and 5.08 £ 0.18 vs. 3.72 = 0.21 nmol/mg protein,
respectively; p < 0.05).
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Figure 3. (A-C) Bar graphs representing hepatic MDA (A), serum IL-6 (B), and hepatic GSH
levels (C). *=p < 0.05 compared with Control, # =p < 0.05 compared with NASH.
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Discussion

This study demonstrated that HFHF diet could induce NASH as evidenced by the
presence of steatosis, lobular inflammation, and hepatocellular ballooning on liver histology
(11). Fructose and saturated fat intake are associated with fat accumulation in the liver, insulin
resistance and obesity. They also play a major role in hepatic inflammation and thus NASH
development (12). Fructose is an important lipogenic and adipogenic nutrient. It is sweeter
than glucose and can be absorbed easily. High fructose diet also accelerates adipocyte
hypertrophy (13). Our results confirmed that a high fructose diet could induce NASH in this
rat model. A high- calorie diet induces inflammatory stress in white fat tissue through
immunomodulatory cytokines, such as tumor necrosis factor (TNF) and I1L-6 (14). A previous
animal study reported the increases in hepatic MDA, TNF-a and IL-6 levels in rats with high
fat diet induced NASH (15, 16). Similarly, our results showed that hepatic MDA and IL-6
levels were significantly higher in the NASH group than in the control group.

In general, probiotic Lactobacilli strains promote beneficial effects in attenuating liver
pathologies likely through anti- inflammatory actions and the stabilization of the intestinal
barrier. Most studies focused on particular Lactobacillus strains, such as Lactobacillus
paracasei, Lactobacillus rhamnosus GG (LGG) and their anti- inflammatory mechanisms of
action. LGG is also known to prevent intestinal barrier impairment caused by inflammatory
reactions and reduce intestinal infection and diarrhea (17). Most studies used single and mixed
strain of probiotics to improve NASH. Karahan, et al. 2012 (18) investigated the preventive
effect of two probiotic mixtures (Pro-1 and Pro-2) on the methionine choline-deficient diet
(MCD)-induced NASH model in rats. In that study, MCD diet caused an elevation of serum
ALT, which was slightly reduced by Pro-1 and Pro-2. Receiving the MCD diet for 2 and 6
weeks resulted in steatosis and inflammation, but not fibrosis, in all rats. Pro-1 and Pro-2
alleviated steatohepatitis in rats partly due to the modulation of apoptosis and their anti-
inflammatory activity. Those probiotic mixtures included Lactobacillus plantarum in the mix
along with other strains.  Lactobacillus plantarum markedly suppressed NASH development,
along with the reduction of MDA in the liver (8). Similar to other studies, our results showed
that single and mixed strains of Lactobacillus could improve NASH histopathology, probably
by the reduction in inflammation and oxidative stress. We also hypothesized that probiotics
reduce inflammation and oxidative stress through the improvement of gut dysbiosis, the
reduction of intestinal permeability, bacterial translocation, and endotoxin exposure. Further
studies are needed to confirm this hypothesis.

Conclusion

Single and mixed strains of probiotics could reduce fat accumulation, liver
inflammation and oxidative stress, thus improving histological changes of NASH. Probiotics
could potentially be used for the management of NASH. Clinical studies are warranted to
confirm their therapeutic effects in human.
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Abstract

Stroke is one of the leading cause of disability and mortality worldwide. The highest
prevalence type of stroke is the ischemic stroke leading to complete absent of blood supply in
the ischemic core and less severe ischemic injury in the ischemic penumbra. Several
interventions to prevent neuronal injury and death have been introduced but still unfavorable
outcomes. The standardized extraction of Centella asiatica (ECa 233) is a medicinal herb that
is widely used in Thailand because of its several properties including anti-oxidative, anti-
anxiety, anti-inflammatory capacity, and neuroprotective effect. To study the effect of ECa 233
on the ischemia- induced neuronal cell injury, an in vitro ischemic neuronal injury was used.
The SH-SY5Y neuroblastoma cell line was subjected to oxygen- glucose deprivation by
incubation of the cell with DMEM without glucose and put into a hypoxic chamber which then
incubated in an incubator containing 5% CO3, 95% air at 37 °C for 24 hrs. ECa 23 (0.1, 1, 10,
and 100 pg/ml) in DMEM with glucose was then added and incubate for further 24 hrs in an
incubator with normoxic condition. The cell viability was evaluated by MTT assay. The result
showed that the viability of SH-SY5Y cells was significantly decreased after ischemic
condition when compared with normal condition. ECa 233 at all concentration used could
significantly increase cell viability after ischemic treatment.  Therefore, the results showed
that ECa 233 has neuroprotective effect on SH-SY5Y cell death from ischemic injury.

Key words: Ischemic stroke, oxygen-glucose deprivation (OGD), SH-SY5Y cell, ECa 233,
cell death
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Background

Stroke is a devastating disease that causes disability and mortality worldwide. The
incidence and prevalence of stroke, according to the Global Burden of Disease in 2013,
increase significantly from 1990 to 2013 (1). The increase of the incidence and prevalence of
stroke is due to lifestyle changes associated with rapid economic development, low physical
activity, obesity, diabetes mellitus, and hyperlipidemia, which are risk factors of
cerebrovascular diseases. (2). There are two main types of strokes which are ischemic and
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hemorrhagic stroke. In general, the incidence of ischemic stroke is higher than hemorrhagic
stroke (73% to 86% and 8% to 18% of cases, respectively) (3). Ischemic stroke interrupts the
blood flow and energy supply to the brain leading to neuronal injury via several mechanisms
including excitotoxicity, ionic imbalance, oxidative or nitrosative stress, inflammation,
apoptosis and peri-infarct depolarization. These are important mechanisms causing neuronal
cell injury and death. (4) The severity of neuronal cell damage in ischemic stroke can be divided
into the ischemic core and the penumbra. In the ischemic core where blood supply is absent
leading to increase excitotoxicity and necrotic cell death in a minute. While the ischemic
penumbra is an area surrounding the ischemic core that still have some blood supply, thus cell
death in this area may be slower than the ischemic zone leaving an opportunity for some
interventions to prevent cell death (5). The principles for acute ischemic stroke management
are quickly reperfusion of ischemic tissue, properly manage collateral flow, and prevention of
secondary brain injury. Therefore, early intravenous (1V) thrombolysis or endovascular
therapy with thrombectomy are performed to re-establish reperfusion (6, 7). However, others
methods in prevention of secondary injury seems to be inefficient. Centella asiatica or Bau
Bok in Thai is a medicinal herb that widely used in Ayurvedic medicine and is a plant used as
a vegetable and beverage for a long time. Centella asiatica extract containing bioactive
compounds, such as asiaticoside, madecassoside, asiatic acid and madecassic acid, which are
varies in proportion due to the extraction method (8). To prevent the fluctuation of bioactive
response of Centella asiatica, in 2013, Assoc Prof Ekarin Saifah Ph.D. and collaborate, Faculty
of Pharmaceutical Science, Chulalongkorn University, Thailand established the standardized
extraction of Centella asiatica namely “ECa 233”. ECa 233 is a white to off-white powder
containing triterpenoid glycoside not less than 80% (w/w) and ratio between madecassoside
(53.1%) and asiaticoside (32.3%) is maintained at 1.5 + 0.5 (9, 10). ECa 233 have several
properties, such as wound healing, anti- anxiety, anti- inflammatory, anti- oxidative,
neuroprotective effect in in vivo and in vitro study. In 2013, Wanakhachornkrai et al reported
that ECa 233 concentration of 1-100 pg/ml significantly increased neurite length in non-
toxicication neuroblastoma IMR-32 cell via the activated PI3K/Akt pathway, and in 2018,
Teerapattarakan et al reported that 30 pg/kg ECa 233 significantly increased dopaminergic
neurons in rotenone- induced cell death in the rats (11, 12). Those evidence support the
neuroprotective role of ECa 233. Therefore, this study aims to study the protective effects of
the standardized extraction of Centella asiatica (ECa 233) on the ischemia-induced neuronal
cell injury in SH-SY5Y cells.

Materials and Methods

Cell culture

Human neuroblastoma SH- SY5Y cell line was cultured in Dulbecco’ s Modified
Eagle’ s medium (DMEM) supplemented with 10% fetal bovine serum (FBS) and 1%
Penicillin-Streptomycin (Pen-Strep) and maintained in an incubator containing 5% CO3, 95%
air at 37 °C. Sub-culture was performed when the cell confluence reached about 80%. All
culture materials were purchased from Invitrogen/ Life Technologies Europe BV, Gent,
Belgium.
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The in vitro ischemic model in SH-SY5Y cell

SH-SY5Y cell was cultured in 96 well plate containing normal culture medium
(DMEM with 10% FBS and 1% Pen-Strep) at a concentration of 10,000 cells/well. The culture
plate was maintained in an incubator containing 5% CO2, 95% air at 37 °C for 48 hrs. The
culture medium was then changed to culture medium without glucose (DMEM without glucose
supplemented with 10% FBS and 1% Pen-Strep) and put into a sealed-glass jar containing
Anaero-Pack ( CulturePal- Zero, Mitsubishi Gas Chemical Company Inc.). The jar was then
kept in the incubator containing 5% CO2, 95% air at 37 °C for 24 hrs. For non-ischemic group,
the media was changed at 48 hrs with normal culture medium and maintained in the incubator
until further experimental procedure at the same time course as the ischemic group.

ECa 233 treatment

The standardized extraction of Centella asiatica or ECa 233 powder (kindly provided
by Assoc. Prof. Mayuree Tantisira and collaborators, Chulalongkorn University, Bangkok,
Thailand) was dissolved in 20 pul DMSO and 980 pl of sterile PBS (11) to achieve the stock
concentration of 10 mg/ml. The final concentration of ECa 233 at 0.1, 1, 10 and 100 pg/ml
was prepared by dilution the ECa 233 stock solution with normal culture medium. After 24
hrs of ischemia (or oxygen-glucose deprivation; OGD), the culture medium was replaced with
freshly prepared normal culture medium containing various concentration of ECa 233
(treatment groups) or no ECa 233 (non-treatment group) and further incubation for 24 h before
the assay of cell viability.

Cell viability assay by MTT

Thiazolyl blue tetrazolium bromide (MTT; Sigma Aldrich, USA.) was dissolved in
PBS at 5 mg/ml concentration as a stock solution. Working solution of MTT was prepared by
adding 10 pl MTT stock solution and 90 puL normal culture medium for each well to reach the
final concentration of 0.5 uM MTT. The culture plate was then incubated in the incubator
containing 5% CO2,95% air at 37°C for 4 hrs. MTT assay for cell viability is based the principle

that the NAD(P)H- dependent oxidoreductase enzyme in viable cell that can reduce tetrazolium
dye MTT (yellow color) to formazan crystal (purple color). After 4 hrs, the cell culture medium
with MTT was removed. The purple formazan crystal was dissolved by addition of 100 pl
DMSO and further incubation for 1 hr in the incubator. The absorbance was measured by
microplate reader at the wavelength of 570 nm.

Statistical analysis

The data was expressed as mean + SD. One-way analysis of variance (one-way
ANOVA) and turkey’s post hoc test was used as analytical methods to test the statistical
difference between groups and p-value < 0.05 was considered significant. Statistical
evaluations were performed by using GraphPad Prism7 for windows version 7.04 ( GraphPad
Software, La Jolla California USA, www.graphpad.com).
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Results

Effect of ECa 233 on in vitro ischemic-induced neuronal death

To study the effects of ECa 233 on ischemic-induced neuronal death, an in vitro model
of oxygen-glucose deprivation (OGD) of SH-SY5Y neuroblastoma cell line was utilized. OGD
was induced by removal of glucose from cell culture medium and incubation of the cell in
hypoxic chamber containing Anaero-Pack. Cell viability was significantly reduced by using
ischemic model (Ischemia) when compared with normal culture condition (Non-ischemia) as
shown in Figure 1 (57% £ 14.5 and 100 % £ 10.7 for Ischemia and Non-ischemia, respectively;
p < 0.001). Treatment with 0.1, 1, 10, and 100 pg/ml ECa 233 could significantly increase cell
viability when compared with non- treatment group. Therefore, the results showed the
protective effect of ECa 233 on SH-SY5Y cell death from ischemia.
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Figure 1. Effect of ECa 233 on ischemia-induced SH-SY5Y cell death (n=6). The cell viability
was assessed at the same duration after initiation of ischemic condition (at 24 hrs after ECa
233 treatment in the treatment groups). The percentage of 570-nm absorbance was significantly
reduced in ischemic model and ECa 233 at all concentrations could significantly increase the
percentage of 570-nm absorbance. (* p < 0.05, ** p< 0.01, *** p< 0.001)

Effect of ECa 233 on cell proliferation
To study the effects of ECa 233 on cell proliferation in SH-SY5Y neuroblastoma cells.

SH-SYS5Y cells were cultured in normal medium for 24 hrs following 0.1, 1, 10, and 100 pg/ml
ECa 233 treated, then incubated in the incubator containing 5% CO2 95% air at 37°C for 48

hrs. The effect of ECa 233 on cell proliferation of SH-SY5Y cell after treating with 0.1, 1, 10,
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and 100 pg/ml ECa 233 were shown in Figure 2 (100% +10.5, 100.1% £16.5, 114% +£16.3,
114.2% +18.3, and 113.2% +16.9). Therefore, ECa 233 did not increase cell proliferation of
SH-SYS5Y neuroblastoma cells.
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Figure 2. Effect of ECa 233 on SH-SY5Y cell viability (n=3). The cell viability was assessed
at day 3 of the experiment (after 48 hrs of ECa 233 treated the SH-SY5Y cell). The results
showed the viability of SH-SY5Y cell was not significantly difference when compared to non-
treated control group.

Discussion

SH-SY5Y cell is a human neuroblastoma cell derived from the bone marrow of a 4-
year-old female, which expresses similar characteristic with neuronal cell, for example, cell
morphology, neurochemistry and electrophysiology ( 13). Previous study reported that
undifferentiated SH-SY5Y cells showed more sensitivity to injury than differentiated SH-
SY5Y cells. Although, the cell density is related to outcome but SH-SY5Y cells have high
proliferation rate. Therefore, it is no relationship between seeding density and result (14).
Undifferentiated SH-SY5Y cells were commonly used in oxygen-glucose deprivation-induced
cell death as a cellular model for ischemic stroke. Ischemia is a condition which insufficient
blood and nutrient supply to brain tissue, where the artery is occluded. To study the cellular
mechanism of ischemic stroke, oxygen-glucose deprivation was used to mimic an ischemic
condition due to limitation of oxygen and nutrients (15, 16). Oxygen-glucose deprivation
(OGD) is the most relevant method to induce ischemia- like condition as a model of ischemic
stroke. OGD is a method in which cells are cultured with a glucose free medium and without
oxygen (18, 19). OGD-induced SH-SY5Y cell death is due to the activation of PARP-1 protein
expression that causes mitochondrial dysfunction, decreased mitochondrial membrane
potential, activated translocation of AIF and DAN damaged after 12 hrs OGD exposure.
Previous study reported that OGD caused a little SH-SY5Y cell death after 8 hrs, some
morphology change after 10 hrs, and further increase cell death up to 10% to 50% after 32 hrs
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(13). In 2016, Paul M. et al reported that OGD caused neuronal cell swelling within 60 mins,
followed by cell apoptosis and excitotoxic necrotic cell death (14). In 2015, Carla | et al
reported that OGD is the method that caused interruption of oxygen and nutrients supply to the
cells in vitro study, which is similar to the brain under ischemia condition in vivo study.
However, the exposure time of OGD of the cells is vary according to the types of the sample,
for example; brain slide cannot be kept longer than an hour and cell line may withstand for 15
mins to 36 hrs (15). Therefore, OGD method is useful to study the effects of pharmaceutical
strategy in ischemia-like condition. The standardized extraction of Centella asiatica (ECa 233)
contains triterpenoid glycoside not less than 80% w/ w, ratio between asiaticoside and
madecassoside is 1.5 + 0.5 (11). The effects of ECa 233 protection of ischemia-induced
neuronal injury in SH-SY5Y cells was investigated in this study. SH-SY5Y cells were cultured
in oxygen-glucose deprivation condition or ischemia condition for 24 hrs, which could lead to
increase oxidative stress and damaged the cell, resulting in cell apoptosis (5). Oxidative stress,
such as reactive oxygen species and reactive nitrogen species play an important role in cell
death mechanisms (5). Ischemia condition activates neuronal cell death via decreases ATP
synthesis and increases ROS production, resulting in cell apoptosis by increasing lipid
peroxidation and mitochondrial membrane permeability while decreasing anti- oxidative
enzyme activity (5). In this study, to determine the protective effect of ECa 233 on ischemia-
induced SH-SY5Y cell death, SH-SY5Y cells were treated with 0.1, 1, 10, 100 pg/ml ECa 233
for 24 hrs. MTT assay was used to evaluate cell viability. We found that cell viability of SH-
SY5Y cell was significantly decreased after ischemia condition when compared with the non-
ischemia group, but no significantly changed after cells were treated with 0.1, 1, 10, 100 pg/ml
ECa 233 for 24 hrs when compared with the ischemia group. The result demonstrated that ECa
233 has a protective effect on SH-SY5Y cell death from ischemia-induced cell death. Previous
study showed that 30 mg/kg ECa 233 protected dopaminergic neuronal cell deaths from
rotenone in substantia nigra pars compacta in rats. This finding demonstrated the
neuroprotective mechanism of ECa 233 involve in protection mitochondrial complex |
inhibition, reduced lipid peroxidation, and increase SOD, and catalase enzyme activity (12). In
2014, Luo Y et al reported that madecassoside prevented neuronal inflammation and promoted
anti- oxidative enzyme activity against ischemia- reperfusion injury in cerebral neuron in male
Sprague- Dawley rats (9). In 2020 Sun B. reported that Centella asiatica extract and its
triterpenes prevented neuronal cell death by several mechanisms via promote mitochondrial
function through increased mitochondrial membrane permeability and increased mitochondrial
membrane potential, promoted antioxidative enzyme activity (superoxide dismutase; SOD and
glutathione peroxidase; GPX) and reduced reactive oxygen species production which reduced
cell death (17). However, in this study, we measured cell viability of SH-SY5Y cell after
incubation with 0.1, 1, 10, 100 pg/ml ECa 233 for 48 hrs. We found that ECa 233 could not
increase the number of cell viability when compared with control. Previous study, in 2013
(Wanakhachornkrai O. et al) reported that human neuroblastoma IMR-32 cells treated with
0.1, 1, 10, 100 pg/ml ECa 233 for 24 hrs and 48 hrs did not promote cell proliferation of SH-
SYS5Y cell in both 24 and 48 hrs, but 1, 10, 100 pg/ml ECa 233 showed increase neurite growth
with time dependent manner when compare with 100 pg/ml BDNF as a positive control (11).
The dose-response relation of ECa 233 on neuroprotection could not established from this
experiment. The reason for such response might be that the concentration ranges used in our
experiment was beyond the range to observe dose-response relation. Another explanation is
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about the chemical constituents of the ECa 233, despite it is a standard extract. Some chemical
constituents of ECa 233 may exert antagonistic effects at different concentration leads to the
combination of response that might not follow normal dose-response relation as shown in
previous study (20). Further experiments to study individual chemical constituents of ECa 233
will help resolving the problems. Since DMSO was used as a solvent for preparation of ECa
233 solution and there were several reports of DMSO toxicity at high concentration, we showed
here that the low concentration of DMSO as used in our experiment did not affect cell viability.
Therefore, this study demonstrated that ECa 233 have a neuroprotective effect on OGD-
induced SH-SYS5Y cell death without affecting the cell proliferation. However, further study
is required to elucidate the mechanisms.

Conclusion

In conclusion, our study used oxygen-glucose deprivation (OGD) of SH-SY5Y cell to
induce neuronal cell injury and death as an in vitro model of ischemic stroke. Our result
demonstrates that ECa 233 protected against the OGD-induced SH-SY5Y cell death as shown
by the increased viable cell after ischemia condition.
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Abstract

Kratom (Mitragyna speciosa Korth) is well-known as a psychoactive plant among
farmers and laborers in Southern Thailand to enhance their work performance. Long-term
regular and heavy use was concerned in terms of possible addiction and toxicity. However, the
effect of kratom on cognitive performance is unclear particularly in decision-making of the
cognitive domain. Therefore, this study aimed to determine the decision-making performance
of 12 long-term regular and heavy kratom users compared to 13 control participants using lowa
gambling (IGT) and EEG measurements. The participants performed IGT by selecting one of
four decks at a time to gain the maximal net score as much as possible over 100 trials. The
number of safe (Deck C + Deck D) and risk (Deck A + Deck B) choices and payoff or net
score (safe — risk decks) were assessed. Relative to control participants, kratom users did not
show significant difference in both numbers of safe and risk selection and payoff amount across
the trials. Moreover, EEG signals were analyzed in term of alpha power relative to the baseline
level. No alteration of alpha power in both left and right prefrontal brain areas. When compared
within group, there was no significant difference between safe and risk decks and between
alpha power of left and right hemispheres for both groups. Collectively, long-term regular and
heavy kratom users did not have a decision- making impairment. These findings might be the
evidence to support the safety of kratom on cognition regarding decision-making and alpha
brain wave activity.
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Background

Kratom or Mitragyna speciosa is an indigenous medicinal plant in Thailand (1) for
treatment of common ailments such as pain, diarrhea, diabetes and hypertension (2). It has also
been used for self-treatment of opioid withdrawal (3). In a rural area, farmers and manual
laborers often chewed kratom to increase their work productivity under the sweltering sun (1).
In the past, kratom was regulated and classified as a Schedule V narcotic drug (4) due to its
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addictive properties with partial mechanisms via opioidergic neurotransmission (2). Recently,
kratom has been considered for legalization to be use for medical and research purposes as well
as traditional purposes in Thailand (5).

Kratom contains the main psychoactive components which are alkaloid mitragynine, a
major active alkaloid and 7-hydroxymitragynine, a minor kratom constituent (3). Kratom
exhibited dual effects where small doses produced a stimulant effect like the other stimulant
drugs, such as cocaine, amphetamine, while larger doses promoted sedative-narcotic effects
resembling the opioid effect such as that of heroin (2). Chronic use of standard drugs of abuse
causes a functional prefrontal cortex impairment resulting in cognitive dysfunction (6). The
dysfunction of this brain area involves reward (7), emotional processing (8), attention (9),
working memory including decision-making deficits (10). The chronic uses of different drugs
appeared to result in different cognitive disabilities. For instance, cocaine and amphetamine
abusers had remarkable working memory impairment (11), whereas severe affective decision-
making impairment was induced by opioid addiction found in heroin addicts (12). Therefore,
long-term and heavy use of kratom that produces the common mechanism with opiate drug
class including heroin might develop risky decision-making.

The lowa Gambling Task (IGT) has been used extensively to the examined affective
decision-making. IGT has been used for clinical assessment to understand the decision-making
in patients with brain injury to the ventromedial prefrontal cortex (VMPFC). Later, this tool
has also been successfully applied to measure poor impulse control, a common condition in
drug abuse, and pathological gambling (13). The participants were instructed to maximize a
net score after completing the task while selecting cards repeatedly from four decks (A, B, C,
D) that produce unpredictable wins and losses. The healthy subjects appeared to learn the
pattern of gradual high net scores, while patients with poor decision- making or severe
impulsive control preferred to choose high scores immediately without considering long-term
net losses (14).

Electroencephalography ( EEG) is a technique for recording the electrical signal
produced by neuronal populations cooperating (15). The EEG technique with frequency
domain analysis is sensitive and adequate to distinguish possible dysfunction of the brain early
enough before pathology advances to later stages (16). Reward motivation is strongly linked
to a risk-seeking personality. The participants who made much riskier decisions showed
disruption of the right lateral PFC (Balconi et al.). It was expected that the hemispheric
imbalance between the left and right prefrontal cortices would predict a higher reward trial and
riskier seeking despite a higher chance of punishment. The EEG oscillation is a reliable
indicator of brain activity. The increased alpha activity was found in the left frontal area during
money gains and reward trial, whereas the decreased alpha activity in the right frontal area
occurred during the punishment condition (17). Therefore, the unbalanced alpha frequency
band might be measured in parallel with decision-making impairment.

Therefore, the present study investigated whether long-term regular and heavy kratom
chewers would exhibit a decision-making impairment with alpha imbalance using IGT and
EEG assessments in comparison to kratom non-chewer control group.
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Materials and Methods

Ethics

All participants provided written informed consent except kratom users who provided
verbal information consent to participate in the present experiment (in purpose to protect their
identity record). The experimental procedure was conducted by following the Declaration of
Helsinki and approved by the Ethics Committee of Prince of Songkla University, Thailand

Participants

A total of 25 adult male subjects (control group n =13, kratom group n = 12)
participating in the study were recruited from Bannasarn district, Surat Thani province and
Natavee district, Songkla province located in southern Thailand where traditional kratom use
among farmers and laborers is widely surveyed. The inclusion criteria of long-term regular and
heavy kratom users included: age over 18 years, duration of kratom chewing at least 10 years,
the number of kratom leaves chewing at least 10 leaves/day and no kratom consuming at least
2 hours to avoid peak effect of kratom before the cognitive evaluation (18). The exclusion
criteria for all participants included: a history of major psychiatric disorder assessment by Brief
Psychiatric Rating Scale (BPRS), a history of brain injury/trauma, physical conditions known
to influence cognitive performance, and previous illicit drug use history. The control group
consisted of volunteers who had never used kratom before, met the same exclusionary criteria
as the kratom user group, and matched to kratom users with demographic factors.

The lowa Gambling Task (IGT)

The IGT software was downloaded and installed on an android device to imitate real-
life decision-making. The software was developed from the original lowa Gambling Task (14).
A 100-trial of the IGT was administered to all participants. The participants chose one in four
decks of cards (A, B, C, and D) that were displayed on the screen. At the beginning, participants
obtained the initial amount of money for 2000 $ and were instructed to acquire maximal net
score of money and avoid losing money over 100 trials. In each deck, there were chances for
monetary gains and monetary losses. Decks A and B (bad decks) consistently provided large
gains ($100) and also a larger loss ($150-$1250), resulting in a net loss if participants selected
those cards frequently. On the other hand, decks C and D (safe decks) consistently produced a
small gain ($50) and a smaller loss ($50-$250), resulting in an overall net gain. The IGT score
was determined as risk and safe deck selections. Risk deck selection was calculated by
summating the numbers of chosen deck A and B [ A+B] while safe deck selection was
calculated by summating the numbers of chosen deck C and D [ C+D] over trials. Moreover,
payoff amount (net outcome) was also determined by subtracting the number of safe deck
selection with that of risk deck selection [(C+D) — (A+B)] every 20 trials of a total 100 trials.
An increased positive value across the task showed that participants were able to separate safe
decks from risk decks leading to a higher payoff amount overall.

EEG recording and analysis

Raw EEG signals were recorded during the baseline and IGT performance tests by
using Muse headband (version 2 by InteraXo) with 256 Hz sampling frequency through mind
monitor graphical user interface. The raw EEG data were collected from AF7 and AF8 with a
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reference electrode (Fpz) in time series and converted to the power spectrum density (PSD) of
alpha frequency band using Welch’s method implemented in EEGLAB toolbox. The EEG data
were presented as an alpha power in relation to baseline levels during IGT performance test.

Statistical analysis

The socio-demographic between the groups was tested by chi-square and independent
t-test. Statistically significant differences between the groups for payoff amount were assessed
using repeated- measures ANOVAs. The Greenhouse- Geisser adjustment was used to correct
statistical significance at p < 0.05, if Mauchley's test of sphericity was significant. The
difference between groups and within subject group were tested by independent t test and pair
t test respectively for the number of deck selection in different trails (safe and risk decks) and
a relative PSD alpha to baseline in each hemisphere (left and right prefrontal brain areas).

Results

Table 1 Participant’ demographic characteristics

Demographic characteristic Control group  Kratom users p-value
Number of subjects, n (%) 13 (52) 12 (48) -

Sex

male 13 (100) 12 (100)

female - -

Age in years, mean £ SD 48.7+15.1 55.4+10.4 0.2182
Education 0.158 °
< 6 years 5(38.4) 8(66.6)

> 6 years 8(61.6) 4(33.4)

Smoking history 0.158°
Non-smoking, n (%) 8(61.6) 4(33.4)

Smoking, n (%) 5(38.4) 8(66.6)

Alcohol drinking 0.320°
Non-alcohol drinking, n (%) 8 (61.6) 5(41.7)

Alcohol drinking, n (%) 5(38.4) 7 (58.3)

Duration of kratom use, mean £ SD - 27 £10.8 -

The amount of kratom consumption

(leave/day), mean + SD - 21+13.5 -

Note: a. t-test, b. chi-square test

Characteristics of the participants and kratom use history

The socio-demographic characteristics of the subjects were shown in Table 1. The
background demographic factors (age, education, smoking, alcohol) in both groups were not
significantly different. The mean duration of kratom use in the sample was 27 +£10.8 years and
the amount of kratom chewing was 21+13.5 leaves/day.
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The effect of long-term regular and heavy use on behavioral IGT test

In comparison to control levels, long-term regular and heavy kratom users appeared to
decrease payoff amounts after the first 20 trials. However, repeated measured ANOVA was
used to determine the influence of 2 factors (control and kratom use) x 5 trials. The analyses
revealed no significant influence of either trial [F (4, 92) = 1.2535, p = 0.297] or group [F (1,
23)=0.16, p=0.693] effect (Figure 1). The numbers of risk and safe deck selection throughout
trials were averaged. Using a paired t-test, there were no significant differences in the number
of deck selection between safe and risk decks in both control group [t (12) = -0.799, p = 0.44]
and long-term regular kratom and heavy users [t (11) = -0.42, p = 0.683]. The number of risk
[t(23)=  -0.400, p =0.693] and safe [t (23) = 0.400, p =0.693] deck selections was also no
remarkable differences between groups using t-test independent (Figure 2). Taken together,
the results indicated that long-term and heavy kratom users did not have a decision- making
impairment.

Safe decks - Risk decks
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Figure 1. The payoff amounts every 20 trials of control and kratom user groups. The data are
expressed as mean = SEM, ns: non-significant difference between groups.
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Figure 2. The numbers of risk and safe deck selections over 100 trials of the control and kratom
user groups. The data are expressed as mean £ SEM, ns: non-significant difference, dash line:
compared to the same group in different deck selections, solid line: compared between groups
in each deck class selection.

The effect of long-term regular and heavy use on EEG PSD

The alpha power during task performance was analyzed in relation to the baseline level.
The results were compared between alpha power of long-term regular and heavy kratom users
and control volunteers. The alpha power appeared to be more predominant on the left prefrontal
hemisphere than the right hemisphere when compared to the control level. On the other hand,
the control group tended to have greater alpha power at the right prefrontal hemisphere than
the left prefrontal hemisphere. However, paired t-test revealed no significant difference of
alpha power between the left and right sides in both control group [t (7) =-0.514, p=0.623] and
long-term regular and heavy kratom users [t (9) = 0.63, p =0.544]. In addition, alpha power in
the left [t (16) = -0.131, p =0.897] and right prefrontal hemispheres [t (16) = 0.639, p = 0.532]
was not significantly different between groups. The results suggested that long-term and heavy
kratom users did not show alpha imbalance in the prefrontal cortex and abnormal alpha power
for both left and right hemispheres when compared to the control levels.
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Figure 3. The alpha power relative to baseline level in the left and right prefrontal hemispheres
in control and kratom user groups. The data are expressed as mean £ SEM, ns: non-significant
difference, dash line: compared between different brain hemispheres within the same group,
solid line: compared between groups for each brain hemisphere.

Discussion

The present findings showed that there was no abnormality in decision making in the
behavioral test (Figure 1 — Figure 2). Moreover, no change in alpha power was seen in the left
and right prefrontal areas (Figure 3) in long-term regular and heavy kratom users compared to
control group. The data indicated that long-term regular and heavy kratom users did not show
poor decision-making performance and disrupted alpha wave.

Previously, heroin long-term use led to specific decision-making impairment with a
greater loss on the IGT score (Yan et al.). Basically, kratom intake was known to mediate CNS
effects partially through opioid receptor activation (3). However, in the present behavioral IGT
test, long-term regular and heavy use of kratom did not show significant impairment in decision
making. They were able to balance the payoff amount [ (D+C)-(A+B)] in making deck
selections.

The prefrontal cortex has been studied in response to emotion associated with decision-
making. Normally, alpha activity in the right frontal region was found to be strongly associated
with emotional processes of the disadvantageous strategy (19). The increased left hemisphere
alpha power activity compared to right side indicated the decision- making bias to risk in the
substance abuse group (17). The present results confirmed no significant difference in alpha
activity was seen between groups for both hemispheres of the prefrontal area. These EEG
results appeared to support the behavioral IGT scores that no significant difference between
groups was found during task performing.

The amount of consumption is very low in traditional use according to the dose of
mitragynine, the main effective ingredient in kratom plant (20). In animal study, chronic
mitragynine exposure at 10 mg/kg produced addictive potential (21). It produced impairment
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in learning and memory and changed EEG patterns (increased EEG delta and decreased alpha)
in the cortex of rats (22). This concentration of pure mitragynine was extremely higher than
the amount that human cloud chew particularly in the traditional forms that also contain
multiple components with various bioactivities. Furthermore, our findings were also consistent
with the earlier findings that the consumers of kratom juice did not have any cognitive deficits
such as motor, memory, attention, or executive function (18). Taken together, prolonged
kratom chewing did not produce EEG oscillation that would reflect decision- making
impairment.

Conclusion

The participants who chewed kratom over 10 years and heavy kratom consumption up
to 10 leaves/day did not show decision- making impairment. The present results might be the
evidence to support the safety of kratom use on cognitive neurophysiology.
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Effect of Eri silkworm supplementation on oxidative stress
in male athletes

Orachorn Boonla!*, Tadsawiya Padkao!*, Uraiporn Booranasuksakul'?, Jatuporn
Phoemsapthawee?, Piyapong Prasertsri'2”

'Faculty of Allied Health Sciences, Burapha University, Chonburi 20131, Thailand
2Exercise and Nutrition Innovation and Sciences Research Unit, Burapha University, Chonburi 20131, Thailand
SDepartment of Sports Science and Health, Faculty of Sports Science, Kasetsart University,
Nakhon Pathom 73140, Thailand

Abstract

This study aimed to explore oxidative stress of athletes subsequent to supplement with
protein from Eri silkworm. Participants were 18 male athletes at Burapha University aged 19
to 21 years. They engaged in either supplementary period or non-supplementary period (control
period) for 4 weeks with a 4-week washout between periods in a cross-over design. In a
supplementary period, participants supplemented with protein from the Eri silkworm in the
form of crisp rice at 0.20 g protein/kg body mass/day for 4 weeks. Oxidative stress including
glutathione (GSH), glutathione disulfide (GSSG), and malondialdehyde (MDA) was
determined before and after the 4-week periods. The results showed that blood GSH and
GSH/GSSG ratio significantly increased within both periods (p <0.05). In addition, plasma
MDA significantly increased in control period (p <0.05). Between-period analysis showed that
GSH and GSH/GSSG ratio significantly higher, and plasma MDA significantly lower in
supplementary period compared to control period (p <0.05). This study suggests that a 4-week
supplementation with protein from the Eri silkworm may decrease oxidative stress in male
athletes.

Keywords: Protein, free radicals, antioxidants, sports
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Comparison of the efficacy of probiotic and Abelmoschus esculentus on
learning and memory in the animal model of amnestic rats

Nawapon Chaimat, Onrawee Khongsombat>"

!Department of Physiology, Faculty of Medical Science, Naresuan University, Phitsanulok 65000, Thailand.
2Center of Excellence in Medical Biotechnology, Naresuan University, Phitsanulok, Thailand.

Abstract

Probiotics are microorganisms that have been shown to be beneficial to the human
body. Research showed probiotic could reduce stress, anxiety, depression, and free radicals.
And okra research has indicated that it has abilities to fight free radicals, reduce the levels of
fat in the blood, reduce sugar levels; therefore, in this study, the researchers were interested in
comparing the effectiveness of probiotics with okra on learning and memory in a learning and
memory impaired mouse model by use amyloid beta 25-35.SD rats were separated into 8 group:
Control group (Normal, Sham, Amyloid injection) and treated group (Amyloid injection with
low dose probiotic, high dose probiotic, low dose probiotic with okra and high dose probiotic
with okra) after behavior test (Locomotor, Morris water maze and Novel object recognition)
and result showed the effects of okra and probiotic on learning and memory (increase
recognition, and time spent in probe quadrant of Morris water maze test) and antioxidant effect
measured by catalase and MDA assay, all treated group have a significant decrease of MDA
levels and increase catalase levels compared with control amyloid beta group but not
significantly different in each treated group. This study showed okra could work with probiotic
and have treatment.

Keywords: Okra, probiotic, antioxidant, amyloid beta
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Genistein prevents pancreatic p-cell apoptosis from dexamethasone
via decreased endoplasmic reticulum stress

Nattinee Jitprawet, Namoiy Semprasert, Suwattanee Kooptiwut™

Department of Physiology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok Noi,
Bangkok, 10700, Thailand.

Abstract

“Steroid-induced diabetes” is a well-known metabolic side effect of prolonged
glucocorticoids (GCs) treatment. A known mechanism of GCs-induced pancreatic B-cell
apoptosis is ER stress. Genistein (GEN) is a soy phytoestrogen, protected against toxic agents-
induced pancreatic B-cell apoptosis. Therefore, GEN may protect against dexamethasone-
induced pancreatic B-cell apoptosis. Therefore, this study aimed to investigate whether GEN
protects against dexamethasone-induced pancreatic B-cell apoptosis via decreased ER. INS-1
and pancreatic islet cells were cultured with or without 0.1 uM dexamethasone (DEX) in the
presence or absence of 10 uM GEN. After 48 hours, protein expressions were determined by
Western blot analysis for indicating pancreatic B-cell apoptosis and ER stress response. DEX
significantly increased cleavage of Poly (ADP-ribose) polymerase (CPARP), while GEN with
DEX significantly reduced cPARP. This result suggested that DEX induced pancreatic B-cell
apoptosis but GEN protected against DEX induced pancreatic B-cell apoptosis. DEX
significantly increased ER stress marker which is inositol-requiring enzyme 1-a (IRE1-a) and
its downstream spiced X-box binding protein 1 (sXBP1) but decreased sarcoendoplasmic
reticulum calcium transport ATPase (SERCA) when compared to control. GEN with DEX
brought SERCA, IRE1-a and sXBP1 back to control level. DEX increased Bax but decreased
Bclo. DEX also dramatically increased thioredoxin interacting protein (TXNIP). GEN with
DEX decreased Bax, TXNIP but increased Bcl, when compared to DEX alone. Therefore, it is
possible that GEN prevented pancreatic B-cell apoptosis from DEX through decreased ER
stress.

Keywords: Genistein, dexamethasone, pancreatic B-cells, apoptosis, ER stress
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The study of magnesiotropic protein in intestinal epithelium in
omeprazole induced hypomagnesemia

Nattida Kampuang, Narongrit Thongon”

Faculty of allied health sciences, Burapha university, 169 Longhaad Bangsaen Rd. Saensuk, Muang,
Chonburi, 2013, Thailand

Abstract

Proton pump inhibitors (PPIs) are inhibit gastric acid secretion drugs, which have been
shown to cause a side effect on the absorption of magnesium (Mg?*). It’s involved in the
reaction of 600 enzymes in body. Magnesium deficiency induced by PPIs (PPIH) can lead to
life threatening. Therefore, maintaining the balance of magnesium is vital. Magnesium uptake
occurs two mechanisms: passive paracellular transport and active transcellular transport, but
the mechanism is still unknown. In this study focus to active transcellular transport, which
relies on TRPM6 and CNNM4, has to work with PRL3. This study was performed using
intestinal mucosal cells of mice that were induced to magnesium deficiency from omeprazole
(PPIH rats models) for 4 and 24 weeks from previously study of Thongon et al. (2016). To
study phosphorylation mechanism and protein expression TRPM6, CNNM4 and PRL3 in
cytosol and on the membrane. The result showed that TRPM6 and CNNM4 were significantly
more expression on the membrane. It is possible that proteins are activated and translocation
from cytosol up onto the membrane to act as magnesium uptake. On the other hand, all of
proteins phosphorylation were decreased. It is possible that the protein phosphorylation
abnormalities affect the protein function, affect the intestinal absorption of magnesium cause
hypomagnesemia.

Keyword: Magnesium, omeprazole, hypomagnesemia, TRPM6, CNNM4
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A novel methodology using dexamethasone to induce neuronal
differentiation in the CNS-derived catecholaminergic CAD cells
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!Department of Physiology, Faculty of Science, Mahidol University, Bangkok, Thailand
2Toxicology Graduate Program, Faculty of Sciene, Mahidol University, Bangkok, Thailand
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“Excellent Center for Drug Discovery (ECDD), Faculty of Science, Mahidol University, Bangkok, Thailand

Abstract

The Cath. a- differentiated ( CAD) cell line is a central nervous system-derived
catecholaminergic cell line originating from tyrosine hydroxylase (TH)-producing neurons
located around the locus coeruleus area of the mouse brain. CAD cells have been used as an in
vitro model for cellular and molecular studies due to their ability to differentiate under serum-
free media conditions. However, the lack of serum-derived survival factors, limits the longevity
for differentiated CAD cells to be maintained in healthy conditions; thereby, limiting their use
in long-term culture studies. Here, we present a novel differentiation method that utilizes
dexamethasone (Dex), a synthetic glucocorticoid receptor agonist. Specifically, we discovered
that the addition of 100 pM of Dex into the 1% fetal bovine serum (FBS)-supplemented media
effectively induced neuronal differentiation of CAD cells, as characterized by neurite
formation and elongation. Dex-differentiated CAD cells exited the cell cycle, stopped
proliferating, extended the neurites, and expressed neuronal markers. These effects were
dependent on the glucocorticoid receptors (GR) as they were abolished by GR knockdown.
Importantly, Dex-differentiated CAD cells showed longer survival duration than serum-free
differentiated CAD cells. In addition, RNA-sequencing and gPCR data demonstrate that
several genes involved in proliferation, neuronal differentiation, and survival pathways were
differentially expressed in the Dex-differentiated cells. This is the first study to reveal Dex as
a novel differentiation methodology used to generate postmitotic neuronal CAD cells, which
may be utilized as an in vitro neuronal model for cellular and molecular neurobiology research.

Keywords: Cath. a differentiated cell, neuronal cells line, dexamethasone, proliferation,
differentiation
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Therapeutic effects of melatonin against acute kidney injury
in obesity

Anongporn Kobroob?, Orawan Wongmekiat®”

Division of Physiology, School of Medical Sciences, University of Phayao, Phayao 56000, Thailand.
2Renal Physiology Unit, Department of Physiology, Faculty of Medicine, Chiang Mai University,
Chiang Mai 50200, Thailand.

Abstract

Acute Kkidney injury (AKI) is an important global health problem due to its high
incidence, morbidity, and mortality. AKI usually progresses to chronic kidney disease and
end-stage renal disease. Recent evidence revealed that AKI is exacerbated in obesity condition.
As AKI incidence is increasing every year and obesity is a serious public health problem of the
21st century, it is essential to search for an effective treatment. This study investigated the
therapeutic potentials of melatonin against AKI caused by renal ischemia and reperfusion
(RIR) in obese rats. Obesity was induced in Wistar rats by feeding high-fat diet for 16 weeks.
Then 3 groups were studied: vehicle-sham (HFV-sham), vehicle-RIR (HFV-RIR), and
melatonin-RIR (HFM-RIR). Melatonin was given intraperitoneally at 5 min before reperfusion
and repeated at 6 h post-reperfusion. RIR was induced by clamping renal pedicles for 30 min
followed by 24 h-reperfusion. The results showed that HFV-RIR group developed AKI as
shown by increased blood urea nitrogen and creatinine, histopathological abnormalities,
oxidative injury (increased lipid peroxidation, nitric oxide, but decreased reduced glutathione
and superoxide dismutase). Mitochondrial dysfunction was also detected by increased reactive
oxygen species, dissipation of membrane potential, mitochondrial swelling, and abnormal
ultrastructure. Changes in the expressions of proteins related to mitochondrial biogenesis,
dynamics, mitophagy, apoptosis, and redox equilibrium were also evident. Treatment with
melatonin significantly attenuated all the changes caused by RIR. The findings obtained
demonstrate the ability of melatonin to maintain mitochondrial homeostasis and further suggest
that melatonin is an effective therapeutic remedy for AKI in the obese.

Keywords: Melatonin, obesity, mitochondrial function, acute kidney injury

* corresponding author: Orawan Wongmekiat
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Therapeutic effects of Bz adrenergic receptor agonist amibegron
on memory deficits in stressed male rats
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Abstract

Adrenergic modulation has been known to profoundly affect mood, learning and
memory. The present study aimed to investigate the efficacy of Bz adrenergic receptor agonist
— amibegron — for the treatment of memory deficits during stress exposure. Adult male Wistar
rats were randomly divided into 3 groups, i.e., non-stress control, stress-vehicle-treated, and
stress-amibegron-treated groups. Rats were immobilized by a plastic restrainer for 2 hours/day,
5 days/week for 2 weeks for stress induction. The results showed that stressed rats had learning
and memory impairments as determined by the novel objective recognition (NOR) and Morris
water maze (MWM) tests. Rats were treated orally with 3 mg/kg amibegron after daily stress
induction. After 2-week treatment, stressed rats significantly increased discriminative index in
NOR and spent less time to reach the correct quadrant in MWM, suggesting an improvement
of learning and memory. Additionally, the protein expression levels of hippocampal nerve
growth factor were decreased in the stress-vehicle-treated group, and the levels were restored
in the stress- amibegron- treated group. Therefore, the Bz adrenergic receptor agonist —
amibegron — is beneficial for alleviating stress-induced learning and memory deficits in male
rats. These potential therapeutic actions could be associated with the upregulation of
neurotropic factor expression in the hippocampus.

Keywords: Behavior, B3 adrenergic receptor agonist, learning, memory, restraint stress
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Effect of sleep deprivation on blood pressure, blood glucose, and
endothelial function in healthy young adults
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Abstract

The objective of this study was to investigate and compare the effect of sleep
deprivation and adequate sleep on blood pressure, blood glucose, and endothelial function. A
cross-sectional study was conducted in 44 healthy participants aged 18-25 years with body
mass index 20.09 + 1.72 kg/m? (mean + SD). They were recruited and divided into 2 groups
consisting of 22 sleep deprivation participants (sleep hour 6.06 £ 0.55 hrs.) and 22 adequate
sleep participants (sleep hour 7.43 + 0.50 hrs.) as control group. The outcomes examined in all
participants consisted of blood pressure, blood glucose, and endothelium-dependent
vasodilation measured as endothelial function using the post-occlusive reactive hyperemia
(PORH) technique. Results showed that participants in sleep deprivation group had
significantly lower endothelium-dependent vasodilation than in control group (p <0.05).
However, there were no significant differences in blood pressure and blood glucose between
groups. The results suggest that healthy young adults both with and without sleep deprivation
possess similar blood pressure and blood glucose. However, endothelial function may be
impaired in persons with sleep deprivation.

Keywords: Sleep deprivation, cardiovascular function, blood glucose
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Influences of optokinetic virtual reality on postural control
and muscle activities during sit-to-stand movement
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Abstract

Sit-to-stand is a prerequisite movement for performing upright movement such as
standing and walking. The previous study showed that visual perception has a physiological
response to optokinetic virtual reality that induce instability during upright stance. In addition
to the effect on postural stability, this study aimed to investigate the effects of optokinetic
virtual reality on muscle activation pattern, ground reaction force during sit-to-stand
movement.

Ten healthy subjects age 18-25 years who met the criteria were recruited to this study.
Each participant was asked to stand from a chair under eight visual conditions: eyes-open, eyes-
closed and six optokinetic virtual reality in difference directions (rightward, leftward, upward,
downward, clockwise and counter-clockwise directions). Surface electromyography (EMG)
was applied in sternocleidomastoid, upper trapezius, erector spinae, rectus abdominis, rectus
femoris, bicep femoris and tibialis anterior muscles. Ground reaction force and center of
pressure sway were measured using a force plate.

Clockwise and counter-clockwise optokinetic significantly reduced peak ground
reaction force compared to eyes-open condition (p<0.01, Tukey's multiple comparisons) and
significantly increased center of pressure sway compared to eyes-open condition (p<0.01,
Tukey's multiple comparisons). For muscle activation, lower limbs muscles in all optokinetic
conditions significantly activated faster and longer compared to eyes-open condition (p<0.001,
Tukey's multiple comparisons).

These results indicated that the optokinetic virtual reality can induce instability during
perform sit-to-stand by altering the activation of lower limb muscles that could possibly lead
to the study of training and treatment effect in people who have balance problems in the future.

Keywords: Optokinetic, virtual reality, sit-to-stand, electromyography, physiological response
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metformin on brain pathologies and cognitive function in obese rats
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Abstract

Chronic high fat diet (HFD) consumption induces not only obesity and low-grade
systemic inflammation, but also initiates neuroinflammation via activating myeloid
differentiation factor 2 (MD-2) complex, resulting in brain pathologies and cognitive
impairment. Recently, MD-2 inhibitor (L6H21) has been shown to alleviate systemic
inflammation. Metformin, a first drug of choice for type 2 diabetes, has been demonstrated to
suppress neuroinflammation. However, the comparative effects of L6H21 and metformin on
the cognitive function and brain pathologies of HFD-induced obese condition have not been
investigated. Male Wistar rats were fed either a normal diet (ND; n=8) or HFD (n=24) for 16
weeks. At 13" week, ND-fed rats were treated with vehicle for 4 weeks. HFD-fed rats were
randomly divided into 3 subgroups (n=8/group). Each subgroup was orally treated with
vehicle, L6H21 (40mg/kg/day), or metformin (300mg/kg/day) for 4 weeks. Metabolic
parameters, brain MD-2 signaling, brain inflammation, brain oxidative stress, and cognitive
function were accessed. HFD-fed rats developed obesity, peripheral insulin resistance, and
dyslipidemia. In addition, HFD-fed rats showed MD-2 mediated neuroinflammation, brain
oxidative stress, and cognitive impairment, as indicated by increased mRNA expressions of
MD-2 and TNF-a, increased brain MDA levels, and reduced preference index of novel object
location test. Although L6H21 and metformin equally attenuated neuroinflammation, brain
oxidative stress, and cognitive impairment, metformin outperformed L6H21 in the attenuation
of metabolic disturbance. These findings suggest that an MD-2 inhibitor could be used as a
novel therapeutic agent or as a supplement to metformin to treat brain pathologies and cognitive
impairment in obese people.
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Abstract

At present, the number of elderly groups has increased continuously. Brain aging is
associated with an imbalance between free radicals and antioxidant defenses. Oxidative stress
causes molecular alteration, structural damage, and brain dysfunction including cognitive
impairment, and memory loss. Prevention of the brain before aging is important. Many studies
reported that curcumin and vy-oryzanol showed anti-oxidant and anti-inflammatory effects.
This study aims to evaluate the effects of nanostructural lipid carrier containing y-oryzanol and
curcumin to improve learning and memory as well as antioxidant effects on the rat
hippocampus and prefrontal cortex. Middle-aged male rats (42-weeks) were divided into 5
groups: control, y-oryzanol (10 mg/kg-BW) (GO), curcumin (50 mg/kg-BW) (Cur), y-oryzanol
(10 mg/kg-BW) plus curcumin (25 mg/kg-BW) (GO-LC) and y-oryzanol (10 mg/kg BW) plus
curcumin (50 mg/kg BW) (GO-HC) by oral gavage once daily for 42 consecutive days. GO-
HC significantly increased learning and memory performance on the novel object test as well
as decreased the levels of lipid peroxidation, increased superoxide dismutase and catalase
activity both in the hippocampus and prefrontal cortex. These results demonstrated that
nanostructural lipid carrier containing y-oryzanol 10 mg/kg-BW plus curcumin 50 mg/kg-BW
has a potential role to enhance learning and memory performance through antioxidant property
in the middle-aged rats.
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Abstract

Lung inflammation and alveolar enlargement are present in cigarette smoke extract
(CSE)-induced emphysema mouse model, as found in chronic obstructive pulmonary disease
(COPD) patients. Rice bran oil (RBO), a natural anti-inflammatory agent, has been used for
therapeutic purpose in several inflammatory diseases. This study aimed to investigate the anti-
inflammatory effect of RBO on inflammation and airspace enlargement in mice after
intraperitoneal (i.p.) injection of CSE. C57BL/6 mice received i.p. PBS or CSE solution on
day 1, 8, 15 and 22. Bronchoalveolar lavage fluid (BALF) and lung were collected on day 29,
35 and 42 for determining airspace size with evaluation of mean linear alveolar intercept (ML),
intrapulmonary cell infiltration, tumor necrosis factor (TNF)-alpha level, malondialdehyde
(MDA) level and total antioxidant capacity. CSE significantly increased MLI; total BALF cell,
macrophage, neutrophil numbers; TNF-alpha and MDA levels; and decreased total antioxidant
capacity in mice. Significant increases in MLI, total BALF cell and macrophage numbers,
TNF-alpha level, and significant decrease in antioxidant capacity of BALF persisted until 3
weeks after i.p. CSE injection. Once the emphysema developed on day 29, mice received RBO
of 12.5 or 25 ulL/g mouse body weight via oral gavage for 14 consecutive days. BALF and
lung were collected on day 43. RBO significantly decreased total BALF cell, macrophage,
neutrophil numbers; and TNF-alpha level. RBO tended to decrease MLI in CSE-treated group
(p=0.068). RBO did not have any significant effect on MDA level. RBO treatment decreased
lung inflammation induced by CSE exposure, suggesting an anti-inflammatory effect.

Keywords: Emphysema, cigarette smoke extract, lung inflammation, rice bran oil
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PLGA nanoparticles containing BCL2 siRNA
induce apoptosis and enhance the cytotoxic effects of doxorubicin
in human cervical cancer cell line
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Abstract

Cervical cancer is the fourth most common cancer and also the fourth frequent cause of
death in women worldwide in 2020. Delivery of therapeutic molecules, e.g., SiRNA, to cancer
cells could potentially be an alternative treatment for patients with advanced cervical cancer.
In this study, the therapeutic effects of the sSiRNA targeting an anti-apoptotic gene, BCL2, in
human cervical cancer cells were investigated. Transfection of BCL2 siRNA into HeLa cells
using a transfection agent significantly reduced BCL2 mRNA level and sensitized the cells to
the cytotoxic effects of doxorubicin via apoptosis. To make the siRNA delivery system
compatible with an in-vivo use, the BCL2 siRNA was encapsulated into nanoparticles made of
poly(lactic-co-glycolic) acid (PLGA), which is a safe, biocompatible and biodegradable
polymer. The nanoparticles could also induce apoptosis in HelLa cells and synergistically
increase the cytotoxicity of doxorubicin. Due to the enhancement of doxorubicin cytotoxicity
by the nanoparticles, a lower dose of doxorubicin could potentially be used for treatment to
achieve a similar level of cytotoxicity with reduced systemic side effects. Thus, the BCL2
siRNA-loaded PLGA nanoparticles could be a very promising approach for the treatment of
advanced cervical cancer.

Keywords: BCL2, doxorubicin, poly(lactic-co-glycolic) acid, PLGA, nanoparticle, siRNA,
cervical cancer, HelLa cells

* corresponding author: Chatchawan Srisawat
Tel.: 02-419-9144; Fax: 02-419-9141
E-mail: chatchawan.sri@mahidol.ac.th

178



The 48" Annual Scientific Meeting of Proceedings and Abstracts
the Physiological Society of Thailand July 1416, 2021

Chalcone derivative exerts cardiometabolic protection via suppressing
cardiac apoptosis in obese-insulin resistant rats

Natticha Sumneang'?3, Thura Tun Oo%?2, Kodchanan Singhanat'?3, Busarin Arunsak?,
Wasana Pratchayasakul>23, Nattayaporn Apaijait>3, Guang Liang*,
Siriporn C. Chattipakorn!2®, Nipon Chattipakorn23*

!Cardiac Electrophysiology Research and Training Center, Faculty of Medicine, Chiang Mai University,
Chiang Mai, 50200, Thailand

2Cardiac Electrophysiology Unit, Department of Physiology, Faculty of Medicine, Chiang Mai University,
Chiang Mai, 50200, Thailand

3Center of Excellence in Cardiac Electrophysiology Research, Chiang Mai University,
Chiang Mai, 50200, Thailand
4Chemical Biology Research Center, School of Pharmaceutical Sciences, Wenzhou Medical University,
Wenzhou, 325035, China
Department of Oral Biology and Diagnosis Sciences, Faculty of Dentistry, Chiang Mai University,

Chiang Mai, 50200, Thailand

Abstract

The activation of myeloid differentiation factor 2 (MD2)/toll-like receptor 4 signaling
pathway triggers systemic inflammation in long-term high-fat diet (HFD) consumption, which
is related to obesity- and insulin resistance-induced cardiac dysfunction. Although chalcone
derivative suppresses systemic inflammation by inhibiting MD2 in obese mice, the roles of
chalcone derivative on cardiac function and apoptosis in obese-insulin resistant rats are
unknown. We hypothesized that chalcone derivative exerts cardioprotection in obese-insulin
resistant rats by reducing cardiac inflammation and apoptosis. Male rats were fed either normal
diet (ND) or HFD for 12 weeks. Then, HFD-fed rats were divided into 3 groups (n=8/group):
1) vehicle, 2) a chalcone derivative (L6H21 at 40 mg/kg), 3) metformin (300 mg/kg). ND-fed
rats received vehicle (n=8). All treatments were given to the rats via oral gavage feeding for 4
weeks, then, metabolic parameters, cardiac function, cardiac inflammation and apoptosis were
determined. Our results demonstrated that HFD-fed rats developed obese-insulin resistance
after 12 weeks of HFD consumption as indicated by increased plasma insulin and HOMA
index. Moreover, cardiac dysfunction, as indicated by reduced %LV ejection fraction, were
observed in the obese-insulin resistant rats. Cardiac TNF-a and cleaved caspase-3 were
increased in obese-insulin resistant rats, compared with ND rats, indicating cardiac
inflammation and apoptosis. These impairments were abrogated by treatment with L6H21 in
obese-insulin rats. These beneficial effects were also found in metformin-treated obese-insulin
resistant rats. In conclusion, our results suggested that L6H21 reduced insulin resistance and
cardiac dysfunction in prediabetic rats by alleviating inflammation and apoptosis.
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Abstract

The objective of this study was to investigate and analyze the effects of depression on
the physical health of college students in four years. The symptoms of 4,502 freshmen in a
university in East China were investigated by using the Symptom Self-Rating Scale (SCL-90).
The college students with depressive symptoms were screened by using the constant modulus
value, and the physical fitness test was carried out for four years. Compared with the normal
control group, there was no statistical significance between the P value > 0.05 between the
BMI and the total body test score in the depressive symptom group. The P values of vital
capacity, 50-meter run, standing long jump and sitting body flexion were all <0.01, which was
statistically significant. The years of schooling of college students had an effect on all the
variables of their physique and the P values were all <0.01, which was statistically significant.
Depression symptoms and school years had co-interaction effects on BMI, 50-meter run, sitting
body forward bending and body test score, but had no co-interaction effects on vital capacity
and standing long jump. In conclusion, depression has a very important effect on the physical
health of college students. Different physical tests show different effects. Physical health was
influenced by school years, and there was a common interaction effect with depressive
symptoms on BMI, 50-meter run, sitting body forward bending and total body test scores.

Keywords: Depression, physical health, interaction effect
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Post-ischemic epinephrine confers neuroprotection in the in-vitro ischemia
of neuroblastoma SH-SY5Y cell line
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Abstract

Ischemic stroke is characterized by inadequate blood supply to the brain, leading to
neuronal injury and death. Even though the reperfusion therapy is the only recommended
option to salvage the potentially viable neurons, it does not ensure post-ischemic cell survival
and would rather aggravate the initial injury. Several compounds with a catechol group were
proven to be neuroprotective by antioxidant, anti-inflammatory, and anti-apoptotic actions via
either receptor-dependent or independent mechanisms. Yet, the results regarding whether one
of the catecholamines, epinephrine exerts neuroprotection directly or indirectly are still
inconclusive. Therefore, we aimed to explore whether epinephrine treatment could restore cell
viability and reduce oxidative stress in our cellular model of ischemic injury. The SH-SY5Y
cells were cultured in an oxygen-glucose deprived condition for 24 hours to mimic ischemic
injury and treated with 10 uM epinephrine after reperfusion for the next 24 hours. The cell
viability was assessed by MTT (3-[4,5-dimethylthiazol]-2,5-diphenyltetrazolium bromide)
assay and lipid peroxidation, which are products of long-chain fatty acids attacked by free
radicals, leaking from unbalanced oxidant and antioxidant level, was quantified by MDA
(Malondialdehyde) assay. To examine which (-adrenergic receptors mediate the effects of
epinephrine, the cells were incubated with either a non-selective B-blocker, 10M labetalol or
a selective B1 blocker, 10 uM esmolol 1 hour before epinephrine treatment. We found that the
in-vitro ischemia reduced cell viability which was partially recovered by epinephrine. The
effect of epinephrine on cell survival was only blocked by labetalol. Likewise, ischemia-
induced lipid peroxidation level was significantly suppressed by epinephrine, suggesting that
the antioxidant action of epinephrine was obscured by labetalol, but not esmolol. Thus, our
research showed that epinephrine may protect neuronal damage probably via reduction of
cellular oxidative stress. This effect could be contributed by activation of . receptor. Further
investigation should be carried out to discover the expression of B2 receptors in the SH-SY5Y
cell line and unleash the involved downstream mechanisms with the purpose of applying post-
stroke B2 agonists in the clinical practice.

Keywords: Cerebral ischemia, adrenergic agonists, oxidative stress
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