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Abstract

The aims of this study were to evaluate
anticandidal effect of Terminalia bellirica compounds
in dichloromethane fraction on Candida albicans and
to determine the cytotoxic effect on human gingival
fibroblasts.

Dried Terminalia bellerica crude ethanolic
extract was extracted by liquid-liquid extract
technique. Fractionated ethanolic was separated into

5 fractions orderly by its polarity; hexane fraction,

Mayurach Pipatphatsakorn

Department of Restorative Dentistry, Faculty of Dentistry,
Naresuan University, Phitsanulok, 65000, Thailand
E-mail: mayurach_dtl 7@hotmail.com



@, VUAFNT 191 39 arTudl 1 2561

o wnsndueniau uisndulanaslsfimu unsndu
wofia ozdan uisndudomuea wazuwsnduh 1h
asafnaueflnnuisusasunsndusmageumgms
fuduazsitonauin Saduaud (@eiu§ ATCC
90028) wuirdlawizunsndulanaslsdinuiidqns
shideunuin Sadunuduitiu Sahemididusan
vosansatnanefinnuidunnsniulanaelsdmud
annsadudadeuauian Saduaud nedeudeis
far AnFndu LLazwmaaqu‘éﬁug’aLLazezth'ﬁuaLmuﬁm

e

aduaud Mmgslulasusen lagdu wudraunse

[
v @

gUYN

WWauAURAT dalkAudlnsasay 96.51 AU

£

JUIU 20 Radnsumeladansharal1LyanAUAAN

=

@

ATuANdlAUINNINSBEAY 99.93 NANILTUTY 25

U 1 a a

AaNSUFDNARANT

£2)

1% |
A al

Fuvidenilaannnisenfuananetaiadag
3 AU uhMsIzEes T wadaadulean
wienuywdimadgeunuduivroisadueansain
avefnnuisluwnsnduvesiaraslsiivu Ineduans
afmanefivnnuislunnsniuvadlanaslsdmuniny
dudusie o Tuemnsdseadadadulesion udn
wnzidssraidunan 24 $lus Tnefinguilldifios
mmn?ﬁumLﬂjaa‘ﬁuﬁmﬂimmﬂ%%’uLﬂuﬂa;zumuqu i
Wwadngueing 9 dndluvhmmagouauiidinves
WARAIUNATLALDUTT mmfuﬁﬂﬂifmm@mﬂﬁuum
seeseslulasnnaninneslugiinnueiadunas
570 uiluluns wuinguisadilasumsataduty
625 lulnsnsudediadans iurududuiivnniigndi
lififwrewadodaiidodfymeaifdlefisuiungu
AUAN (p=0.01) uilumzinnuansnsalunissinide
WAURAAN a”aﬂLmuﬁlé’ﬁ?uagjﬁmmL%'u%’maamiaﬁ’m
71 25,000 lulasn3usefiadans saudsmsinisanen
feafuansannvesnaduafinnuii ufiudy way
sefinseTanndesnisthunwaundusmsuensnm
Tsadeslutestnsiold

AdAey: Laudnn Saduaud auefitan anuduiiy

62

CM Dent J Vol. 39 No. 1 2018

dichloromethane fraction, ethyl acetate fraction,
butanol fraction and aqueous fraction. Antifungal
activity against Candida albicans (ATCC 90028) of
all fractioms was determined using disc diffusion
method. In this study, the only dichloromethane
fraction showed the effect against Candida albicans.
Then, the lowest concentration of Terminalia bellirica
compounds in dichloromethane fraction that exhibited
anticandidal activity on disc diffusion assay was used
as initial concentration in microbroth dilution. The
results showed the minimum concentrations of
Terminalia bellerica compounds in dichloromethane
fraction that inhibited 96.51% and 99.93% of Candida
albicans growth were 20 mg/ml and 25 mg/ml,
respectively.

Gingival tissue samples were collected from 3
subjects. The gingival tissues were harvested during
a surgical procedure of impacted tooth removal.
Human gingival fibroblast cultures were obtained
from gingival explants. The fibroblasts were cultured
in cell culture medium without serum and treated
with various concentrations of Terminalia bellirica
compounds in dichloromethane fraction for 24 hours.
Dichloromethane fraction-free wells were used as a
control condition. Cells viability was determined by
using the MTT solution and the optical density (OD)
was measured using microplate reader (wave length
570 nm). The Terminalia bellirica compounds in
dichloromethane fraction at concentration of 625 pg/
mL was the maximum concentration that had no
cytotoxicity on human gingival fibroblasts (p=0.01)
whereas the maximum fungicidal concentration of
Terminalia bellirica compounds in dichloromethane
fraction was 25,000 pg/ml. Thus, the dichloromethane
fraction of Terminalia bellirica compounds need more

studies for further be used clinically in oral medicine.

Keywords: Candida albicans, terminalia bellirica,

cytotoxic effect
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Figure 1 Anticandidal activity of Terminalia bellirica
compounds in hexane fraction (a), ethyl acetate
fraction (b), aqueous fraction (c), butanol
fraction (d), dichloromethane fraction (e) and

Nystatin disc (f) against C. albicans by disc
diffusion method
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Table 1  The mean of inhibition zones (mm) and standard deviation caused by antifungal activity of Terminalia bellirica
compounds in different fractions on Candida albicans in the disc diffusion method
unlsndiy Anaddurilugudnanada () + drudeauuinnsgiu
LENLYY 0
Ianaslsiimu 7.30+0.24
Lo¥ia ozdnn 0
Jmuea -
ih 0
asazanglawiia danenlenduduiseas 100 0
a1sUsznovendamAuiuty 100 giln 18.33+0.2 4
fydnwal - Ao llanunsatrvnavendlaldidesnndnuuzvondlaiamialiauysel

- This symbol is used to refer to the diameter of clear zone was not obtained since it was not complete clear.

U 2

Figure 2

nIsNAaeUgNENISIUSUTeNAUAN datunusd vesarsannnauennuisluknsntularaslsdivuaumduty

#1799 FudaeIsaan anitaty wudmsiieAatvesmsussnavlawiia sanenledidudusesas 100 (DMSO)
uazansazanelanaelsiinu (DCM) bivsngadla wiudaiimadunudnvasveslaiusngfueeaysal uas
wiiiosaarvesasararevesarsanaluusniueslanaelsdimuemuaauennusi mtady 50 100 150
dadnsusiodadanslaissingaala (a uas b) daumaududy 200 uas 250 Ysinganvasveaaslailuauysal (b
uay c) uazATNTY 300 350 uay 400 inlaeevauysal (c uaz d)

Anticandida activity assay of Terminalia bellirica compounds in dichloromethane fractions against C. albicans
by disc diffusion method. The 100% dimethyl sulfoxide discs (DMSO) and dichloromethane solution discs (DCM)
showing no inhibition zone. The nystatin discs showing complete clear inhibition zone. The dics of Terminalia
bellirica compounds in dichloromethane fraction at 50, 100 and 150 mg/ml showing complete clear inhibition
zone (a and b). The dics of Terminalia bellirica compounds in dichloromethane fraction at 200 and 250 mg/ml
showing incomplete clear inhibition zone (b and c). The dics of Terminalia bellirica compounds in dichloro-

methane fraction at 300, 350 and 400 mg/ml showing complete clear inhibition zone (c and d).
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Table 2 The percentage of anticandidal activity of Terminalia bellirica compounds in dichloromethane fraction determined
by micro broth dilution method
a9 U Yovaznnstiudadauauiin datuaud vesansatnatnasefanuidluursndy
neas | Fasudy lapaalsfimunianududusiigg
(Oelails |5 8adniw/ 10 20 25 30 50
fiadans) | Nedans | Wadndw/ | Wadndw/ | Uadndw/ | Uaandw/ | Uadndw/ | Hadnw/
Haaans fiadans fiadans fiadans iaddns | Na@ans
ASI 1 | 25x10° TNTC TNTC TNTC 96.66 99.94 100 100
ASIN 2 | 225x10° | TNTC TNTC TNTC 97.17 99.92 100 100
AN 3 1.8 x 10° TNTC TNTC TNTC 95.71 99.94 100 100
Auads | 22x10° | TNTC TNTC TNTC 96.51 99.93 100 100

W18 TNTC (too numerous to count) A AT 1urulalaiinnaudulaile

TNTC means too numerous to count
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Table 3

The percentage of viable fibroblast cells number from cytotoxicity of Terminalia bellirica compounds in

dichloromethane fraction determined by MTT assay.

AMudutuvasasanaluwn Anadedevazanuiidinvasvad Anadedosazanuiidin
snduvaslanaalsiivu SENELAS SENELAS S, T vouwad + drudeauu
(lulasnsu/Aaaans) AUt 1 aufl 2 auf 3 NI
0 100.00 100.00 100.00 100.00 + 0.00
19 105.12 80.69 67.36 84.39 + 19.15
39 80.66 83.86 110.42 91.64 + 16.33
78 155.16 108.47 109.72 124.45 + 26.59
156.25 132.45 89.68 96.53 106.22 + 22.98
312.5 104.32 89.95 95.83 96.70 + 7.22
625 62.19 72.35 95.24 76.59 + 16.93
1,250 48.42 56.54 34.13 46.36 + 11.34
2,500 34.66 27.16 43.65 35.15 +8.25
5,000 41.63 31.85 47.62 40.36 + 7.95
10,000 54.73 61.23 64.29 60.08 + 4.87




@y, VuAENT 191 39 atiudl 1 2561

mMsAnEldThazanefiausaazansansano
Pnuaauefinnuisldide lawiadanenles duiu
Faivhavanefiaunsaazateasiavatseda iesann
Hugnsavanswuulnats exlnshin flawnsoazansls
WwiensUszneuitauarliiiith Ssasnseavanemeiian

WUUE wnudanwuud 7-lansend-3 4-wfiedu leeand

[V

wanu wazezludnuuud § Faduansifidasuandu
ansddnluanefivan Snvedsanusadiriutilddu
svinaranesinlauaglissiveiedeinliaisazanedl
aduduai daduidenldaransansuseneud
Foansnageugnsniedinin 9INNNTMAADIENUIN
lowiia davlonlesanunsaazansldnamefinnuis
AULTNTY 1,200 Hadnsuneliadans wazansanngue
fnnurslusnsndulanaslsfimuainauefivanuiad
ANUNTY 400 Aadnsusefadansls wazdalinu
Alafiusngseuwiuuoifaiivenlawia danenlud
TunsvaaausedSaatnniiadu uwandliduilawdia
Fanonlenlyifgndlunisdudadounuiinn Saduaud
venaniflunsneaeulslasusen lmq%’u WUESHE
Tunguveslawiia darenledidnuasu uazidlothin
Weide nuIdiwetusnautuldle wandliidiugn
Towdia danenles lifuadenisdudwarzanios
wALAN daluAud

NI UBS Valsaraj uagauglude.a. 1997
wuinansiioengisiitouauinn saduaud leun
westanuwuud unudanuwuud 7-lensend-3,4-wiiadu
Tnpandnaniu uazezluanuuud § Tlaseadefiday
Hutas lunsafnvesradievesmaisiazany
msavansansiidesnsainldd slgafenligainiied
szdneenluanasiigosnisldiendsnmsanin Sesms
Mvhazanefifidasnsfuasviliudenseannuni

1%

i1 TeemsanigdelalisvihazanefiFosddunss
dFrnilugetail® isnisu laaelstivu wofia oxBinm
waglmuen fedumsngiidedematasileangm
szazavaglunisnduvesenivunielanaslsiiny
wazvdsnnnsthusiasusisndulunaaey wudransi
oonguisazansagluursniuvedlanaslsiimumindy

NUITBUDS Valsaraj wazanuzlud) 1997 nanyd ansiidlgnd

CM Dent J Vol. 39 No. 1 2018

Tunmssidesuauinn Saduaud Aengu Anuuud™
Tuvaurinansmeaosesenguillduonlfusiiesd
arsafaluursndureslanaelsfinudifinasinies
weudAn Satuaud dudumsUszneviidavida
feAFhan Anfladu ansadnauefaniisly
wiisndulanaelsivuainauefinnuaindlafion
Wi 300 fadnfusefiadans waziilothlunaaeuse
Flalasuson lagfunviaunsodufadoldiiar
udu 20 fednusefieddng wazannsnsideldd
Aty 25 fadnsusdediadans mndunnindlesh
fart Andhdunuadlavesnmssudsiiaududugen
myvilalasusen lagduann danadneraiinainans
fansatnaueinnuisluunsndulanaslsiimusing
vilnguiliidiuiiosngniunseenlseuied Aar
JEGE
Tunrsirayulnsunldegavaendvnasdl
Usgdnian AelinsAtlsdevuiaiazUSuiaues
anulnsimngay sudainsddsdenuduivies
anulnsniunldluliinainnifuly Snsmegeu
Anudufivvasaisadaanefivnnlunynaaesnuii
Usinaansanaveuasefitnniivylasuudavilsivynne
flo Uainauiaust 10 n3u sievwiindavesuy 1 Alansu™
yuziRfuTinsnuFesuidufivanansainngy
Anuuuniiviiiuniudsenld dewadairadule
UShaRniltedensinAvesuywd (human genital skin
fibroblast) uawieadiiiowososgnvann (prostate tissue)
WazINNAN1INAADIVDLIManI AT Aadudy
vesmsanaluurisnduveslanaslsiinuainuaaue
fnnusiinasionnudTinveswadasrndulean
wilenuywd lnganudutuiineliAnauduiisie
wadasadulowitenvesyudtudiniamududy
Mgavosensanaluuisniuvedlanaslsfiuiianunsn

fugauazanounufing saduaud dullvgiudn awme

% 13

A iwadasadulowdenmelatu Wumwsizansadn

=

Alggaiinuuiavilifisme Fuidesanansarislu
usnduedlanaelsfinuduysenaulufeasusznou
vanguszian ansafmluulsnduveslanaolsdimuds
wNFEIEARAUULATUNANIHRUUWNUUIIME TN AR



@, VUAFNT 191 39 arTudl 1 2561

waoud aviuldnluansatnvewnsnduradlaaasls
fonu eussnnelduassssusnfnazatelduas
Sansihlelaniinuenindu 254 wiluwns wdadss
foloulvean lonuaInIuAINSoU (anisaldehyde
spray reagent) Wagalusgmalnualdou wonenloely
Wiasisans Aea (potassium hexacyano ferrate (III)
TS) ausiglosouninanlsn 7led (iron chloride (I11)
TS) vubHUlAsHIANT ALUUUN ausauusgaslng
AsIlAdY 9 wau way 18 wau ANERU 1NANTYN
vegeviuandiiiuin luansataunsnduveslanasls
fmuildlunsAnuniiusznauludeansiumethdes
11 wiagos ddlusAdoliamsofiazaiuauai
dnduvasansusiazildesauysal dedudndosas
puiiTinveswadiildoradesnitauduaieann
arwits 9 Tty Seoralillamiidanddud viesude
uauAnn SalunudiivzUusgluasardn

nsfnwisoluonaysmsadalildarsifiaany
Uiavsinntuauisseiuiierududuiivongriside
suAuinn Saduaud Tnefiarududuiananngodld
ruduiivseadasiaduloanuionuyedieu
fu winnsdifiviliansataanauefiunnldiduans
Ulavsudn wadmuifarndufiviewadadradule
Nndenuyudey o1adsunsihluldvesansadn
dsnanluldlugunuuduununisldluresiinlaense
wu Wudenedeswiauditulasy

yanand o199ziimuluivesansilélunns
aftdenndnseg Tuiid Ae anslamaslsiiny Sady
ansifenllunisatnansene o lneanslanaelsiiny
p13dinareASerarANNTInTRLaALA 31NNNSANY
Sosrmuufivadlanaslsiivusowaddnivazivad
qué IneasAnslofidiea (International Programme on
Chemical Safety; IPCS) s1e9uilanaslsiinuiing
vanedueaneiiien lunsmzidssvaduesdnsides
anmsus wiglidfisenuuidnd dawalafananeiug
308U azdulunsvnassely ssasiaaeuns
AnAsYRIENs lanaslsivy warAIsaaauANIL Uiy
vosasinmaslslunusawasaudulsanuienuyed
VDALY BITINGE

CM Dent J Vol. 39 No. 1 2018

Winatiruiananaiiinannsadeuiinag
goulmme MTT assay 1w ludumeunisinwadas
wqmmmwLgmﬂmié’ﬁwmumaaﬂlmmﬁ’u flosan
wadnszaedlili uaznsgaanseenanviguildans
MTT udrenasimsgandniosineuivhuiizeind
oonlU Feo19azdnarilidgandunasiininunain
waoulg e

Saflsnvanetadefionvdmaliirinismeaaausen
ipannnaeuld tievdndadomaniu lunsneassads
solufsmsvhlimsatadauuiavsinniu waeldans
Tumsatafidanulasndy wazdwasowadvosdsd
Talitioniian udmsatnanslidauuiqniinniu
gouldnszurunsiidudou nauasaldieiiiu
ey warliiaunsoBusuianuuiavsvesansadadi
unFuazliuszansamlunisiudadesiuauian
Faduaudany msznalunistudaiesidfetuenad
arsdugluansatavervduasugnslunisdonie
ggoldnninfiduls

unaql

ansafpavefinnuisuuisndulanaslsfivuain
maamaﬁLﬂﬂLLﬁaﬁqméiumiéTugaLLazezhL%@Lmuam
Faduaud lnsanuituduianvesansatnanofivan
wisluunsndulppaelsiinuainuaauefnnuisd
annsadududouauinn sadunudletevay 9651 Ao
20 fiadnusioiadans uazanududumaeuesansarn
avefnnuiislusnlsndulaaaslsinuainuaauefivan
wiiaunsaendouauiin sadunuddosas 99.93 Ae
25 fladnfusofiadans uenaintuudaaisaialy
wisnduveslapaslsiinuanuaauefinnuiailfivee
wadasaduloanuienuyud Tnsnandudugeand
Lidufivrowadasraduloanuienuyed Ao 625
lulasnSusioliadans

Nad@nsIndszme

nsfnu il Sunuatuayuanumine s
WSS AMEHYINITEY0YUANANEIUALNNEAIERS
LazAuzIAdYAans uniinedoulsaisilining



@y, VuAENT 191 39 atiudl 1 2561

auAelunisldinsoslionazgunsal vevaunm

AMNANT HIUA dnInerarans Usednnueiun-

WANEANENT INTIVENTEUSART UAzAMINIA1 Yydeunt

TInINe1A1ans Use AU NEYANENS UNIINLNFY

WIAIS AwuzinumatiaIsnsufianiside uas

8.5y n3an e lye lvauugtdilumsiinssvideya

ANUADS

LNEITE DY

1.

Neville BW, Damm DD, Allen CM. Oral &
maxillofacial pathology. 4™ ed. St. Louis, Saunders
Elsevier; 2015.

Rajendran R, Sivapathasundharam B. Shafer’s
textbook of Oral Pathology. 6"ed. India: Elsevier Pub;
2010: 363-364.

Vylkova S, Carman JA, Danhof AH, et al. The Fungal
Pathogen Candida albicans Autoinduces Hyphal
Morphogenesis by Raising Extracellular pH. MBio
2011;2(3): 1-12.

McManus BA, Coleman CC. Molecular epidemiology,
phylogeny and evolution of Candida albicans. Infect
Genet Evol 2014; 21: 166-178.

Rao PK. Oral Candidiasis — A Review. Scholarly J
Med 2012; 2(2): 26-30.

Schwalbe R, Steele-Moore L, Goodwin AC.
Antimicrobial susceptibility testing protocols: United
States of America on acid-free paper. Florida: CRC
Press 2007.

Ahmed SH, Amin MA, Saafan AE, El-Gendy AO,
Islam M. Measuring susceptibility of Candida albicans
biofilms towards antifungal agents, Pharm Lett 2013;
5(1): 376-383.

Kittiya C, Nantawan K. Essential extract extraction
method and formulation of Antifungal cram from
Cassia alata (L.) Roxb. Phitsanulok: Naresuan

University; 2011, 5. (In Thai)

10.

11.

12.

13.

14.

15.

16.

17.

18.

CM Dent J Vol. 39 No. 1 2018

Nantawan B, Oranuch C. Traditional herbs 4.
Bangkok: Department of Pharmacy Mahidol
University, BIOTEC; 2000: 175-176. (In Thai)
Valsaraj R, Pushpangadan P, Smitt UW, et al. New
Anti-HIV-1, Antimalarial, and Antifungal Compounds
from Terminalia bellerica. J Nat Prod 1997; 60(7):
739-742.

Begum SA, Ray AB, Sahai M. Non-conventional
Lignans: Coumarinolignans, Flavonolignans, and
Stilbenolignans. Fortschr Chem Org Naturst 2010;
93: 1-70.

Jijam P, Senaphan C, Aiumdee P, Keawjurat O,
Pipatphatsakorn M. Antifungal activity of Terminalia
bellerica fruit crude extract on Candida albicans.
Naresuan Phayao J. 2015; 8(3): 159-162. (In Thai)
Elizabeth KM. Antimicrobial activity of Terminalia
bellerica. Indian J ClinBiochem 2005; 20(2): 150-153.
Paul S. Solvent Miscibility and Viscosity Chart. The
HPLC Solvent Guide. Wiley-Interscience; 2002.
Gilani AH, Khan AU, Ali T, Ajmal S. Mechanisms
underlying the antispasmodic and bronchodilatory
properties of Terminalia bellerica fruit..J Ethnopharmacol
2008; 116(3): 528-538.

Evans BA., Griffiths K, Morton MS. Inhibition of
50U-reductase in genital skin fibroblasts and prostate
tissue by dietary lignans and isoflavonoids. J.
Endocrinol 1995; 147: 295-302.

International Programme on Chemical Safety (1999)
International Agency for Research on Cancer (IARC)
1999, 71: 251.

EURL ECVAM DataBase Service [URL of database
on the Internet]. MTT assay. EURL ECVAM
DataBase Service on ALternative Methods to animal
experimentation (DB-ALM) [cited 2017 March 12]
Available from: https://ec.europa.cu/jrc/en/scientific-
tool/database-alternative-methods-animal-

experimentation.



2. Yumans 9 39 aifudl 1 2561 74 CM Dent J Vol. 39 No. 1 2018

19. Sieuwerts AM, Klijn, JG. M., Peters HA, Foekens JA.
The MTT Tetrazolium Salt Assay Scrutinized: How
to Use this Assay Reliably to Measure Metabolic
Activity of Cell Cultures in vitro for the Assessment
of Growth Characteristics, IC50-Values and Cell
Survival. Eur J Clin Chem Clin Biochem 1995; 33:
813-823.



