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Abstract
The increasing of antibiotic resistance is the serious problem of most pathogenic bacteria including
Helicobacter pylori which is the etiologic agent of chronic gastritis, peptic ulceration, gastric carcinoma
and gastric MALT-lymphoma. An alternative treatment using traditional plants is advantageous in less
or nontoxic, cheap and availability in rural areas. In this study, we examined the activities of 19 Thai
fruit mesocarp extracts on growth of H. pylori by agar dilution method and anti-adhesion activities of
H. pylori ATCCA43504 against HEp-2 cells by spectrofluorometry. The ethanolic extract of sugar apple
(Annona squamosa L.) showed the most potent with MIC5, of 20 mg/ml and superior anti-adhesion
activity of 76.3% against HEp-2 cells. The potential anti-H.pylori activities were observed from
ethanolic extracts of mangosteen, durian, common jujube, papaya, rambutan juice, mango juice.
While, potential anti-adhesion activities were derived from ethanolic extracts of mangosteen, mango,
sapodilla, rose apple and both ethanolic and aqueous extracts of guava (pan srithong) and guava
(kom sali). Although, pharmacological activities of mesocarp of fruits are lower than exocarp (peel),
endocarp (seed) leaf and other parts, people could eat fruits directly or process as wine. Fruit

processing could increase more value and also obtain the pharmacochemical substances in fruits.
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M3 MInidteumamefevassalwitmamiinidunsuls osmnmamadutuaauwusni
selumaiansndanmwadlse  aswsmstlasnwlildiBaimeznumasidntoe - wananaziflung
Jasnuuazsnelsauas gesansasnslulefsdvesaeold vlwaelinudeanizuiasey wufius

a v o ' v & o A& Y £ o v a A o ¥ & £
wazsznupfiduiusasimosansndiisduzalainein - ldldszdniawlunmsddaeinniu

(26)

H. pylori adhesin Host cell receptor
AlpA, AlpB Unknown

BabA Lewis b

HopZ Unknown

HpaA, Nap; 64 kDa, 62 kDa, N-acetlyneuraminyllactose (sialic acid)
56 kDa, 20 kDa
Hsp60, Hsp70 Lactosylceramide sulfate,
galactosylceramide sulfate (sulfatides)
LPS 97-kDa mucin receptor
LPS core Laminin

LPS O antigen (Lewis X); Nap Lewis X

Nap Gastric mucin

19.6 kDa (ferritin) Laminin

25 kDa Laminin

61-kDa protein H type 2 (O antigen), Lewis b, Lewis a

63 kDa (Exoenzyme S-like Heparan sulfate and other sulfated
adhesin) -catalase; Nap polysaccharides;

phosphatidylethanolamine,

gangliotriaosylceramide (GM3),

gangliotetraosylceramide (GM2),

gangliotriaosylceramide;

gangliotetraosylceramide
Unknown Class Il MHC

Unknown beta-1 integrins

3197 2 1U36u adhesin V84108 H. pylori a2 receptory@dLiaaLaNting (10).



MIMNEN
mysnmbiaunalunszinizans  ludiuldiefitdadusan laoldon 3 ofia (Triple
therapy) T91sznaulddrs snaansalunsziwizanms (gastric acid inhibitor) 1 T wazenUfTiue 2
¥%@ 1T% metronidazole, amoxicillin#3a clarithromycin LL@iluﬂﬁ]ﬁ;ﬁ'uL’dﬂa H. pylori #ns@adasn
. . . . ‘al J 3 . . v
metronidazole, clarithromycin LRz tetracycline LWNUW (27) WUNNIABEN nitronidazole Useanmsaaa:
X da XX L y , <l e e 82 a .
35 (28) ﬁﬁL%@JﬂWi@aﬂﬁﬁLﬂ@T%ﬁaT‘ﬂLﬂ@]&J']"i)']ﬂﬂ'Tﬂ"ﬁEl"l metronidazole Lﬂ%ﬁl'l%?%inﬂ‘}’]']l%m@]ﬂﬂ@a
& L o & & _ . . .
N13@d81  nitronidazole ﬂi’lﬂgmimﬁladmi@ammE]JL‘ITE] H. pylori 1usﬁﬂqw macrolide D%
. . . i Ao ' A A & Ao ' &
clarithromycim W&z erythromycin  WUINGININ AadNIIABEIBYNIBLaY 10 (29) &IUNIIABLN
amoxicillin uaz tetracycline Wulewaaunn ashdvl,iﬁmm_li’mg]mizﬁmadmiaam amoxicillin - &
. a v é’ [ a = a a a | v a Q/ di/
tetracycline mm’ﬂuu’gamﬂu%m&l 9UTEING L% 8ANR, UMD wazduias tuau 318uaaInIae
209879 2 Thafisiauas 72 (30)

RN IWINUMIIINEINIAALTE Helicobacter pylori

dasrnmisldunfFauzlunsinsnisdaita H. pyior Lﬂumﬁ'ﬂmﬁﬁﬁiﬂ%ﬁhmga WAZEHINL
msaaswedte  vhlvmssnunliUszaunadnie Faflenuaulalunsnsnavesayulnsdanis
Snwmsealsa H. pylori Lﬁaaﬁnﬂmgu"[wnﬂuﬁ%ﬁﬁlﬂu%ﬁmﬂizﬁiﬁ'u fnengn wazlifanathafoelu
M ﬁﬂﬁﬁmsﬁnmﬁawamaoaguvl,wwiaL%a H. pylori \Juswivannlunans geaueions Lo
msﬁﬂmﬁ“ﬁﬁ"l‘ﬂumsﬂ;amvnwaaﬂizmﬂé"aﬂqw (31) WU columbo weed, &, AnTw53, tarragon,
Qﬂﬁlﬂﬁmﬂ, yellow-berried nightshade, threadstem carpetweed, sage W auLTe mmsaﬂ'uﬂzami
L’ﬂ%ty"lladl,%a H. pylori 'l&" msﬁm:nmsaﬁ’@mﬂwaLLaw%ﬂamaaﬁ‘s:mﬂ:ﬁﬂﬂumiﬁugdﬂwiLﬂﬁauﬁmaa
i H. pylori (32) WUNEINIASUSITAdauiieda H, pylori l§annnin 90% Aenududu 500
ug/ml, msfnsasUsznauls cranberry (33) Wufienududn 0.2 mg/ml asmansdusINNS
Lmza(ﬂmau%a H. pylori 1o msfnsans pectin-like acidic polysaccharide NlFULNING (34) lums
fusamsimzdevesuuafiGeriiaseg  wuhasiliinadomanmeievaadowvafids  udfinna
1IN 100 pg/ml mmmﬁ'uﬂv'amiw%fymam%a H. pylori, "3AN®1&1T plumbagin ﬁaﬁ'@"l,ﬁmﬂmqlu"l,m
LfﬂmilaLwﬁama’lumiﬁuﬂy'amil,aﬁrgmam,%a H. pylori (35) wu’jmﬁﬁmmmﬂ'uﬂy'amiw%tgmau%a H.
pylori l&fAanadiutu 0.02-0.16 mg/ml uaz MIANEIET curcumin mnmﬁwﬁ'u’l,uﬂﬁﬁ'ug'ﬂmmﬁry
Yol H. pylori (36) wuiwmsﬁmmsaﬁuéizaﬂ’lil,ﬁﬁrgmml,%a H. pylori léRenuidiutu 6.25-50 pg/ml
isasnauasiailfiinomisasnulng wudh eensunbma, lududn, wWazwen uas MUNY
mmmﬁuﬂgdmiw%ﬁymam%a H. pylori lasaaniawniiinaiian MIC gaﬁq@ﬁ 12.5ug/ml (37), NIANEN
mmmmmlumﬁuﬂv‘ammﬁtymaaL%aLmﬂﬁL’%fmjaaaag'uvlwmwavlmwudﬂmmm5’u§amsw‘%mmm
e H. pylori léRanududu 1-2.5 mg/ml (38), ﬂﬁﬁﬂﬂﬂﬂﬂMﬂMﬁﬂMﬂﬁﬁUfdﬂwsLa%tymadL%a H.
pylori maaniuﬁwwudﬁmmmﬂ'uéizamim‘%zymaal,%a H. pylori 'léanuidudu 8-32 pg/ml (39) f7%
ﬁwﬁu%amzmﬂmﬂmuﬁmem:mﬁug\amim‘%zymau%a H. pylori l&famnadudu 250-500 pg/ml,
msﬁnmmmmmm’tumﬁuéizamim‘%zymaal,%a H. pylori maanﬁaﬂwmfﬂﬂﬁaﬂaﬁuwsnﬁugaﬂWSLa%@

WaaBa H. pylori léfinuidudu 0.32-1000 pg/mi (18) 1Tluen

10



Qg = U a tﬂq, a A
QY]'D"Y]’N%'JJT]W“II?NNE]VL&IWQﬂﬂiLﬁ]iﬂJ“lI AILTALUANLIE

]
=

waldsusaldidumayulnsld walduenanizganludeiaziuuazusmefidudszlominy
Jwmoudd  Silldmdsznevveaduluamuazasnanmaiinddynanssianlguani@lunisdu
a 1 a v a v e 1 a AFQI d‘y a A U =
sseuyadas:  oiuaiuniduinvesime  Sgnddwdeunafites dueniy szasanuTn
& A da @ a o A o A
Uinalnodudszimanioniing lduninsnanssiial@ifeniudszmuunuynagmaannnngiinig
el Inswanoriiadisrswgunenfiaunnianliinmlsadeg  duudediona  walinaesiald

1 v

asswqm’tumﬁ'ﬂmiiﬂmaLaum‘ms wu qule ﬁaq@] viufin wernilew W31 naaw VUW TUY
wounin wzazne sUidzsa mmm’i%‘ﬂﬁmumwmwavlil’%mMﬁ@ﬁqwﬁumﬁwm%ﬂumﬁﬁﬂ 53
N%ﬁﬁqw%ﬁumsﬁmﬁa Staphylococcus aureus Adauuy multidrug (43) fwdanliiAnanaiy
Wi LIWw E. coli Salmonella enteritidis, Vibrio parahaemolyticus, Bacillus cereus, Listeria
monocytogenes LLazﬁﬂuL%aﬁﬁﬂﬁmmiLmL?TU LB Pseudomonas aeruginosa, P. putida, Alcaligenes
faecalis, Aeromonas hydrophila, Clostidium perfingen (44) wzaznafgniswiefiusnanilasi:
999132 UWKA NUad VoIELY LB E. coli S. aureus S. typhi (17) mMasudszmusinua ldditoaaany

WFed ANz InIzIwnzaN T e (46)

anlszain
A £ a o & a & ,
1. WanesaugnimeTinwaasns W inglunisdugsmsaiyaasaaH. pylori
. P Q , . '
2. wanagaugrimeinwesua liinslunsaanisimzfasadiliayHEp-2 109158 H. pylori
3. waldlanangrunmiinemaasidsznaunssussamavilnans lilneluszaudssma uae

FEAURING

Uszlarianainozlasy
1. mmnﬂ‘ﬁfmawavlmﬂmgﬁwaa"lmmiamiﬂ'uElzamim‘%tymaal,%aH. pylori WAz Gamsmums
\=Aauedida H. pylori e Lmaaﬂﬁaqmzmﬂzmms
2. iU lsmilumaihasanannes Ul HlunsilosiumsaaBanasSnumsaade  H.
pylori
3. NRIBARIRIITENTITN NS TLAUIIMNITNE 1-2 B89

4. wiadfialuzaulSygninffienaanudomgluuwidsszaugs

11



& . ad &
1. 108 H. pylori LLag I9NILNIZLREN

e lEiasih ITesuWusuNaIgIu 2 auWug fa H.pylori ATCC 43504 ATCC 43526 WAz

¥ '
) a

e ldangisdszann 17 seWug 10 19 MuWUT LWnzIRBIuY Brain heart infusion agar

=

AGN 5% 1Raauns NN 37aseisatbos Lwan11e microaerophilic 1Wiwian 3 3%

2. MIILGUUNA WEIRITURNA

Fonalinfiadneg 6ol wzaiae dule wazne Ui9a § JuLlza {53 moanes UISHIRRRE
WN1 WzWi T azye deswi uadly uer a9ENe MnamesauazgUideiiniiie USinm 1.5
Alansu TufinrwazBoadeluil sfianslsy Wug unaaslgn wnashte Suide denalifidoandae
inldszana vimsunzwaeniio Suinisamdednals uonawizdwitasneufi 50 ssmwados
e 24-48 w (onciunalifiinen wu uesly & (Hudu szansdase) Taimineelid
auuts utadln 2 dwringiu duit 1 anasin Tasiilans lifiouwits varieiuliazidoa
Freiasastin LN (Moulinex) nseaLoLaIn@ILfANILNe vane 9T Ul 5000 rpm tuaan 10
wift nsasihanlariwnszane whatman Not s luvnlwussdeieias yophilize azawansanan
uIudr928 DMSO 1fiufi-20 asraaifos dnsumssiadsiamues liihilans ldfieuuds e
wiathuliaziBuadainiaatin AN (Moulinex) wainlugs% Lanuen UTunuvigm ﬁqmmgﬁﬁad
\uaan 24 a0 ¥dndn 1 @39 nedHIWNIEATE whatman Not shanatemuasluvinliusisde
Lﬂfi’ad rotary evaporator ﬁqm%nﬂﬁﬂizmm 60 BIFLTALTUE ANGIE lyophilization azmsmiaﬁ@ﬁ
WA Iud@an DMSO 1fiufi-20 ssenaaifos

< o & a & .
3. mi“n@ﬁammﬁ"nadNavl,aﬂ‘ﬂUIuﬂWSUUUGﬂ’ﬁLﬁ]im“ﬂadL‘Ha H. pylori

ﬁnmsaﬁ'@mnNaVLiTﬁL@l’%mu"lﬁmm@hmwLﬁwiu@‘iwq@ﬁmmsaEl'uﬂv’amil,ﬁﬁtymau%a

(Minimum Inhibitory Concentration : MIC) laeAs agar dilution method lagidansansanana bailu
Muller Hinton broth lfanuiduduasasanaifiazassausiey (2-folds dilution) NgNanINL3aans
WU Mueller Hinton agar fiWguLEaaunz5% wasluaiuanms a:"l,@i”mﬁmﬁwﬁuq@ﬁwmmmi
sranaliaoud 0.625 A9 20 mg/ml (Moaziduansiiasns usasluniArwIn) positive control axld
Mueller Hinton agar (finguidaauns5%) filufiansana wsz Mueller Hinton agar (Angwidaauns
5%) ingy DMSO m'lmeTuang@ﬁ‘lﬂfﬁamamiaﬁ'@ mnﬁf’uqm%a H. pylori SnaWusang gfiaa
\uT% McFarland standard 2 (10'-10° CFU/AIR) 89U%BIA13 LWﬁzLﬁﬂaiuﬁﬂw 7 37 svmimaLdos
\Juinan 3-5 74 lumicroaerophilic @1 MIC ﬁaﬂ'ﬁmmLﬁwﬁuﬁ@‘hq@ﬁ"l,ajwummﬁfymau%a luns
nagautuaeuiazihdianton 2 ass

4. MIWILLRYILTAS HEpP-2

& A . v 6 = a
\5adlEay Human larynx carcinoma (HEp-2) 1#3UAMNERLATIEWIIN A.ATNINN (TBURI
N8 MAITIANTIARMFATAREN AUENITAAAT AT INENAY LWNZIRBITAR HEp-2
14 RPMI1640 Ninan10% fetal bovine serum wag 1% antibiotic-antimycotic solution Lufl 37 i@

WalGes RN 5% CO, ANNTU 80% a19Lwaseiy Dulbecco’s phosphate buffered saline
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(DPBS) 2 A33 Uaz trypsinized 1wad 1haaa liwnzidnslu six wells tissue culture plates nauaz
6 @ { v Y
1X10° cells TNauAnNanIIzd196n

5. NMIINAFDURIIRNANS IWGaNITINNZAAU8IL88 H. pylori Uknaatd s UHED-2

WiTe H. pylori Mwnzidoel3iduna 3 5% anresuspended 1w RPMI1640 USanas 1 mi Toile

AMUTUTUTA ODgy = 2.0 LAy 10 L 0.1% FITCfinzanslu DMSO ﬁqm%gﬁﬁaalﬁunm 1

72lus lufifla &9 3 @33 1w RPMI 1640 finaa10.1% Tween 20 shimas HEp-2 twizianslu 6 wells

plate 3&1968 RPMI 1640 wazifinida H. pylori Naaasneas FITC wauaz 100 LU %@umuqmﬁ
1'lifansana, %qumuquﬁ 2 3 DMSO mmLiuiugaq@ﬁa:mﬂmmﬁ'@ Lmzﬁ@umaauﬁmiaﬁ'@
walsl dafunm 2 o 9 37 asmaaidos luannaz 5% CO, AuTH 80% NNUUENILTAS 2 A9
LLaz*a"@ﬂ%aJ’lmL%aﬁLmz@Tasm’%laa Microplate reader (Biotek Synergy Mx, USA) (excite ‘ﬁ 485 nm
wae detect 71 528 nm) LATQANHIALYBINIINNZAAGIUNRDY Fluorescence (Olympus BX50, Japan)
JuAnan

fRIUMIANIIENBILVRINTINZAAGI8NaadConfocal laser scanning microscope (Carl
Zeiss, Germany) XUNLTRANNAREUNNSINMEAATIRwINFoudIs DAPI 1waan 15 wifl uiinnw

a [ 32
6. NMIIUANTHUBUR

NANNINARBILURAILTI Y Mean+SE 10d0e9tiasaadn1inanas maidSouiouniaiiaues
sewhinguaiuquit lilasstana ldiundunaassfiidnasaiaanua lild one-way anova lasld

lusunsn SPSS ¢ P 11 <0.05 azguilgiwituandninuedsfinpiaynasia
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nan1vguazanilana

1. wanAmANsERAanaly

nnmsanaitanald19 e daeti1 woiidule wWus 117uilu v09a98nfe vzazna Wuuwnd
lavlinanAagigafa 19.3% uaz 14.37 audau Wi ﬁuﬁuﬁjmmfﬁc{q Wwawﬁm‘ﬁqwﬁm 0.68%
waz mianaionali1e afia drotanues wu WzAUElIEauMaNT uaz uadluiuinud linada
gagalnalAsanu Aa 30.59% uaz 30.56% ARG ﬁma:&g@ﬁuﬁmmﬁ’Lﬁwawﬁm’iﬁq@ﬁa 1.9% Waad
waaslu a9 1
2. tm§waomsaﬁ'mNavlm%miﬁugomim%tymaaL?jya H. pylori

mInagaugnIveEIsnianNa Ll lng El,uﬂﬁifuﬂv’anm,ﬁtymau%a Helicobacter pylori 119@
19 moviug (umeusinasgu ATCC 2 mevug use meuiiuonldnnawld 17 aoviug nawdu
G109 2 waz 3 wuhasanannealidei iAo e uez wzie Adgnilumedudimaesy
va93eld Taafidn MIC,, (ﬁam']mﬁm]”uﬁﬁaUﬁq@ﬁmmmﬁ'urjv'aﬂm,ﬁfymau%a"l,ﬁ 40%) YNy 20
mg/ml s dule wzazne U990 Ju JULlzIa i3 saanas NAUH WNT UEWIN TUW AzaA
Koum uasla uaz s Lidgnilumssudinasaaeads luamed ssataanua o
AEAELAYN AR NAT WL ﬁawmﬁmﬁumsﬂuﬂv’ammﬁtymam%avlﬁﬁﬁq@ lasfidn MIC,, (A
mmLﬁuﬁuﬁﬁaﬂﬁq@ﬁmmmﬁ'ug’anm,ﬁtymadl,%avlﬁ 50%) WU 20 mg/ml Ja98d3nfa 3190
NISBU WN1 uaz uzazna laofidn MIC,, iy 20 mg/ml dumIanialanuaazed dule & Fulzia
i3 nagnes wzwin T Azya uedly 11z Wi uaT AIENa "Lﬁﬁqwﬁumsﬁ'uﬂaaﬂ’mﬁzymam%a
DMSO ﬁm’mLﬁwiugaﬁg@ﬁ‘lﬂfazmﬂmsaﬁmwiawﬁ@ (4-25% VIv) wu*jwvlajﬁwa@iaﬂ’lim%rgmau%a

auﬁu"lﬁiws:é’ummL?Twﬂ’wnadmiaﬁ’@mﬂLﬁawavlﬁﬁmmm5’u§amnﬁty°naat%a H. pylori
(MIC) Hlszaudaninadgsunn Lfial,ﬁﬂuﬁ'umg‘u"l,ws wiaasananaIwiUien U uaziuda vaIna sy
fm%iuadmgu"[mﬁﬁmsﬁnmﬁc\humfﬂzﬁmmLﬁmﬁuagluszﬁﬂﬂmn%m GOENNLTY  BIIRNALANN
uaamamqﬂwﬁu Abrus cantoniensis (Fabaceae), Saussurea lappa (Asteraceae) Wa: Eugenia
caryophyllata (Myrtaceae) ﬁqw%faﬁ"q@ lagfidn MIC = 40 Hg/ml 9838941 Ao Hippophae rhamnoides,
Fritillaria thunbergii (Liliaceae), Magnolia officinalis W&< Schisandra chinensis, Corydalis yanhusuo,
Citrus reticulata, Bupleurum chinense W< Ligusticum chuanxiong §d1 MIC = 60 Lg/ml (47) MIANEN
mmﬁ’mamuaa"nam&gﬂwmﬁ:mﬂﬁwﬁ‘u 50 a%@ WU Paederia scandens (Lour.) Merr. |,
Plumbago zeylanica L., Anisomeles indica (L.), Bombax malabaricum 8% Alpinia speciosa WLag
Bombax malabaricum ﬁqwﬁumﬁugaﬂwsLa%@madL%a H. pylori Tagfien MIC éaud 0.64-10.24 mg/ml
(48) midnmayulng 53 sHevendndln wui ﬁﬂayuvl,wm’m Artemisia ludoviciana subsp.

mexicana, Cuphea aequipetala, Ludwigia repens Wwae Mentha x piperita § MIC dia H. pylori 1 125 B9
<250 Ug/ml Yl RIIINALNNIUBAINN Persea americana, Annona cherimola, Guaiacum coulteri,

W8z Moussonia deppeana 3 MIC e H. pylori 71 <7.5 4 15.6 g /ml (49) &IRNALNNIUDAYDY
a&qluvl,m 10 THA VayUEnAaLuIn WU A conyzoides, S. striatinux Usg L. cemua § MIC ¢ia H.
pylori 71 0.32-1 mg/ml (50) luﬂizmﬂvl,‘ﬂﬂﬁﬂ’]iﬁﬂ‘]&#’]Lﬂ%a\‘]mﬂl,l,ﬂtﬁﬁﬁ&lquvmi 20 U@ WU Myristica

£ o & a ¥ , { : . .
fragrans RoMTlunIdusInayvanTa H. pylori dfigalandd1 MIC =12.5 Lg/ml Barringtonia

acutangula (1‘1_1) W8 Kaempferia galangal (31N) e MIC = 25 g/ml mmz‘ﬁ Cassia grandis (1'1.|),
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Cleome viscosa (1‘.1.|), Myristica fragrans (11_|) Wae Syzygium aromaticum (1‘.1_|) fei1 MIC = 50 Mg/ml (37)
uanmﬂmsﬁnmnﬂ%mmiaﬁ'@agﬂmmﬁmﬁae] e liwuinduomsfifignsmetanndiinaula
wanued udwin dansduanyadass (54, 55) analumsduazss (58, 59) QnBlwMITLEINS
L%%Ey“lJE]GL%aLLUﬂﬁL%U (54, 60) 3’;wﬁaﬁqm@hmﬂnmmn’mﬂmmﬁwaﬁmﬁumm‘ﬁﬁ@ MIANWIRT
ANAINLUAANZNI N 'wmhmﬂﬁuﬁ\hé"uﬁqw%(ﬁmmggaﬁmzvlﬁgdquimﬁmuﬁ’uﬁmaﬂvlﬁ uae laa
auud wafignaeeITauuAfE LN TULINUAZUNTHAL I@f;lW'i_l’j’]ﬁE]Yl%{ﬁ_lg&ﬂ’]ilﬁﬁmﬂlﬂu%ﬂ
Pseudomonas aeruginosa ATCC 27853 "l@i”ﬁ“?iq@ (54) il'aq@Lﬂuwavlﬁﬁﬁqw'E%GWQﬂwLﬂﬁLLa:méﬁi
3?1mﬁlﬁﬂuaqﬂwﬂuﬂi:mmaL%ﬂmaaﬂlﬁmlﬁmuﬁiaﬁm Fanuidgnisumssniauldauaz e
#lunssnenlsndadafiiantossunsilnuas miaﬁ'm{'ﬁnmﬂﬁanﬁ'sq@ﬁqnﬁmaamsﬁmawaﬁmz
ANINENIENAILLUNUDALAZLENLTW (56, 57) &1Ixanthone IuLﬂﬁaﬂﬁG@]‘@ﬁﬂﬂ%g‘Ugdﬂ’ﬁl,ﬁlmi’]u’lu
voamasuzsIi 1§ vnldiaadans (apoptosis) Hiuna'lncaspase (58) dmsumsdnsnnivains ldsie
miw‘%mﬂaaL%al,mﬂﬁf%ﬁﬁmum WL qw‘ﬁumsﬁuE?amsw‘%tymau%aﬁakﬂmmﬂﬂuﬁmam%"a
232114 0.1-6.5 mg/ml (44) WIIWA (pericarps) KIAAWLITFN MIC fa\%a Candida albicans WMy
1 mg/ml wazeiaias A 2 mg/ml (61) Navl,ﬁmzqaéfuLLazwzmﬂumumaaﬁ’lLLazmiaﬁ@mmam
uaaﬁqw'%{@ial,%aanaerobes waz WeuuafiFounsuuin ussiaunsuaulasen MIC 9EITNIN 64-512
mg/ml (62) fNIERAINIUAANZAZNORILIUNBES Sien MICs, dale Salmonella Typhi iy 18.38
mg/ml (17) miﬁﬂ‘mqw%(maamg‘uvl,wﬂuﬂi:mﬂﬁmﬁU'wmh ¥za29 @1 MIC i@ methicillin resistant
Staphylococcus aureus (MRSA) atjseniny  0.31-6.25 mg/ml uaz MIC 6o extended spectrum beta
lactamases (ESBL) 8g3:#39  0.32-7.5 mg/ml (64) Navl,ﬁil,ungaﬁawuwaaﬂs:mﬂgmum e
MIC ¢ia S. aureus \¥inNU 62.5 mg/ml (65) syanavasludssdl MIC de multidrug-resistant Vibrio
cholerae O1 “?i 1.25 mg/mL (66) iLlaz MIC ¢ia multidrug resistant S. aureus ‘ﬁ 7.5 mg/mL (43) AU le
dﬁt]ﬂﬁ%ﬂﬁﬁﬂ&ﬂﬁﬂﬁtg%dNaVLaQT@iaL%@LLmﬁﬁmzﬁaandwﬁmy‘u"LWi aniilasnasdsznay
MINNEATAUANE19T
3. QNaYeIEITENALENIREAYBINE L IngTRaaIs Gﬂum‘sﬁ"mmstmzﬁﬂmaa@a H. pylori
ATCC 43504 GatsaaLiiay HEp-2
LﬁadmnmﬂmwaaL%al,ﬂuﬂavlﬂﬁéwﬁzymaamsam%aéfjaﬁﬂﬂgimnﬁ@wm'ﬁamwmaﬂiﬂ 1IN
Indanidumsimedavesdesadudnnadannilefizuinmsdnsniuunniu lumsanunitlavin
mi‘n@1aaunwﬁumﬁmmnmzﬁmau%aﬁ'msﬁaﬁl,ﬁm_ql HEp-2 laslfanuituduvasansanaudas

piaviiy 20 mg/ml Wisuifisuiy nauatuguildii;sana  wazrauAIuguid DMSO NiAw

2 ]
A

Liwﬂugaﬁq@m“ﬁazmsmiaﬁ@ﬁa 4-25% viv UNNUBaNAaaaIna8FITC 1Jwa 2 1alud lagda

= & P

USN a0 9uad LaﬁsmLﬁmJLi’lmﬂaﬁsnu@ﬂwsqumquﬂﬂﬁmsaﬁm Naﬁ"L@T@TaLLa@aMgﬂﬁ 1

wudwmsaﬁmamuaamaaﬁaU%%ﬁﬁgﬂ?ﬁﬁq@ 1%  adhesion LYiNAU 23.7% 789a981A8 499 1%
adhesion L¥iNAU 25.7% Navlﬁﬁﬁqw%ﬁumsﬂ’uﬂy‘amimwwam%aa%ismﬁd 37.3-56.1% fia azalad W39
uflu WSsnawena AZA UAT TUY TwsmeRansanaaniine s woiniwzdasdgns lumssusanmsine
"L@?ﬁﬁq@ 1% adhesion ¥R 30% sasasandansuilu uaz HSsnauand lanfi% adhesion infiy 55.4
L8z 61.5 % AINRIAU azmvl,sﬁmumiaﬁ'mamuaamaaiﬁq@ﬁNaﬁﬂﬁmaﬁwgﬂaanmnﬁuﬁwm:ﬁﬁ

)y SN o v a A a { ¢ & a
ﬂ’]iﬂ@ﬁﬂ‘]_l“/l’]lﬂuhlﬁ’]&l'ﬁﬂ'l@E]‘Ylﬁvl,@ail’]\'iLL‘Y]‘ﬂi\‘]Lﬁadﬁ]’]ﬂﬂill’]ma’]ﬂ%adLLE‘Nﬁ@I’]ﬂG&I’]ﬂ%%E’J’ﬁ]LﬂWﬂ'}ﬂNﬂ

15



POININGATBILTAA UazdInuaIanasigasunnFauaslarildiuniunisia .anmsnaseu
Lﬁadﬁuiﬂﬂmsu':uL%aﬁ'umiaﬁ'@ﬁaq@wéfauﬁ'umsﬁi%ﬁmmnﬁamflunm 2 TN WaTEIRIRNA
aanfawiiNInazauMIMzfanuiaas wudiasanaduwl ldulunsaansinzfaveada H. pylori
Qs dl 7 ' s o o L= 1 L= d U o AI a [ A‘
nuimasibey  HEp-2 ldadnelidbdamisunu Sedesinmsfnsiiadudaly msdnsgnives
aywlwidanmainzueaeH. pylori daiasibay 98 lduniin Alinsnuldun avafia  Eps7630
(Pelargonium sidoides) HNadwMIMzBadLEa H. pylor laptau19UA3enssunuszninellsiin
16moxicil 1a417anyInalalusdnuazmucinumaaaiiiaynsziniza1ns (53) 813 acidic polysaccharide
NnATAa TR LEwlusden (Camellia sinensis) 31N Panex ginseng lu Artemisia capillaries WU
a [ & 3’ . & A v
fnnsiugImaimzuadda H. pylori NULTASIHOUNIZINZANMIT IS (63)
A ] o v A 6 o & ‘:3/ (= [ val
WasannwuinansanalemuearestasniniigntlunsgugimsimevedTenuisas HEp-2 laa
fga JvihmmaseuiindslasidIouiiounsvesanudutuvraiaianaianiuaasadionnin 7
MIC, 2MIC, 4 MIC uaz 8 MIC w38 AaNuLTNduN 20, 40, 80, 160 mg/ml ANEAUABANNEIINTA LY
MIMzB8dTe H. pylori nuLmasiiayHEP-2 wuiilanuuandrsatalidudmayn1iaia (P value <
L v v s =) Qs U v = AFW g; U 1 [l =3
0.05) WAZLUIHUANANUTNTUVBIENTANA AB FITENALTNTUIINILANTIULILaNN weiaedbsn
audaslimMINazauDMSO NaNNTUTUN2MIC, 4 MIC uaz 8 MIC @291 DMSO fagluaniananiny
inTuaInavih NN usaLsiLITaanTe W Iazrinneseuiadude b
NnMIAaNIMIMzYasenumadiiay HEp-2 lusnzniiassnatenuaszaatasninfiana
v v = a . A ra o v 3 6 v
\indu 20 mg/ml Wisuifisuiuanzililiansania drandasWgaaissimuduazndas Confocal laser
scanning wuiaefimamzdansluanizndsssnaemueataskasniiuazaniizn llssana a9
A A A ! a & Aa o o ! AN 1A
3U7 3 uaz 3UN 4 namgualiowidSinauselusnizilssaiaazinzdesniluanenldiang
v A o ' ' A a [y Y & a ' v o @ Y
ane D969 llaunTnuananuLana s iilTunmasniwannaasngasriaadielive sy la
{ ¢§' @ =) lil v o IQI a ) t&l U v Qs
WasnnduegiuunaueInIwiiaean anadasiimineseutiuLduiswAinaNuTuTuaaEne
& , ¥ o ¥ 4 A due a '
YnduanlinunTinzrede wIensHuswIulTaLafudafield Siafilaanalianuaaiatafen
asnefiawaidin duen lasawzingamenguazinlfifiaanuianaialunsivlegs an
a e dl [l a Af s v 1 % 1 [ A; U a Af ]
MyTfrwninIAnsgnizesasanatasninludue1s g 1w gnidueyyadasz gniluman
anthgeriuddad gaane uaz Wan ey (9, 69) uaziiiaiid 9ilinifinswuiasaiannluiosniing
£ o 15 o [ < .
andilasnuuazsnElInnTzinizamsontaL la Lagaan1InaInTalunIziniza1¥s aa pepsin LAz
plasma gastrin uaztWNUINL mucin Iuﬁgﬂ’aUﬂizLW'lza’M’l‘iETﬂLauﬁﬁa’lm@lﬁ]’m pyloric ligation 1

[
v A

Y & @ v oA £ A A val A \
(42) a’liaﬂ@]ﬁ)’mma@uaﬂ%u’]Ud&lfm‘h'@l’]m“liaLLiJﬂ‘VlLiEJLLﬂﬁJU’mLLR:LLﬂS&JaUVL@@I@mJ A1 MIC E]%]]

w29 53-380 LLg/ml (68)
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M13199 1 YSunowua Nammnmsaﬁ’ﬂNalaffﬁ'mﬁmauamuaa

T

9

NO | zhawals W3 unadlgn uraINDe % yield % yield
M3ENAAIY | NITENAAE
¥ lan1uaa
1 U394 - TUNT TOP 5.6 18.43
2 Kot T5958% TUWT TOP 7.6 30.59
WIRNT
3 Haurin - 1o ANANULT 6.5 6.93
4 ISHIN NUOUNDI GERbL ANANULT 2.16 7.35
5 NOINDY AWRDIUR HZR ANANULT 11.6 11.58
6 WN LD NPTE ANANULT 9.32 10.04
7 a8 - CIGTE aanaluy3 7.7 9.66
8 fula il | uesdgn | aaaeeurdg 19.3 8.07
9 fula N9 uaslgy | aaneaaunINY 12 14.25
10 53 naNsa | andanm mﬁ’w“ 2.36 12.34
11 53 wiludnes | azdunm mﬁ’w“ 2.2 17.77
12 fulzia f3 T TAYT GRRLY 5.74 13.46
13 TR]EY Aul FWITDL aanaluL3 8.46 30.56
14 q P ArE AN aanaluL3 0.68 12.31
15 azal@ eIeh §EY | anenniosgs 11.42 1.9
16 U NUANAUNT | winaad laaw 6.5 12.67
17 | dnftenzwin - RMERR ladw 10.37 2.7
18 NLaLNa wanen uaIlaw ladw 14.37 4.89
19 NN ieanlsl aaaNHLI 27 8.13
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289188 Helicobacter pylori 19 /1 Uﬁ'uﬁ:

dl v v dl v dl a v :' 1 a
198N 2 HRNIINAFURIAINTNDRNUBUNIFA (MIC) "IJE’Na'liaﬂﬂwavlﬁﬂ‘l’lEJ@’JEI%’]@]E]ﬂ']?Lﬁ]ify

{ a ¢
FaINYNEFAAT

NO | aianald Hoaainy MIC 50 MIC 40
1 ﬁdﬂ@ Garcinia mangostana L. | Mangosteen > 20 mg/mi > 20 mg/ml
2 Kb+ Nephelium lappaceum L. Rambutan > 20 mg/ml 20 mg/ml
3 DEHEITY Annona squamosa L. Sugar > 20 mg/ml > 20 mg/ml
Apple
4 ‘YJL%EJ‘LL Durio zibethinus L. Durian > 20 mg/ml > 20 mg/mi
5 RRNMIRN Lansium domesticum longkong > 20 mg/ml > 20 mg/mi
6 WNM Zizyphus mauritiana Common > 20 mg/mi > 20 mg/ml
Lamk. Jujube
7 GRLH Salacca edulis Reinw. salak pulm > 20 mg/mi > 20 mg/ml
8 fula (‘Ym\‘la) Citrus maxima (Burm.) Pummelo, > 20 mg/ml > 20 mg/ml
Merr. Shaddock
9 | #ule (w1uil) Citrus maxima (Burm.) Pummelo, > 20 mg/ml > 20 mg/ml
Merr. Shaddock
10 N%ﬁ (LLﬂ%ﬁV]a\‘l) Psidium guajava L. Guava > 20 mg/mi > 20 mg/mi
11 | W53 (nawsnd) Psidium guajava L. Guava > 20 mg/ml > 20 mg/m|
12 SR Ananas comosus (Linn.) Pineapple > 20 mg/ml > 20 mg/ml
Merr.
13 waala Citrullus lanatus Mats & Water > 20 mg/mi > 20 mg/ml
Nakai melon
14 FULTLIR B Citrus reticulata Blanco Tangerine > 20 mg/ml > 20 mg/mi
15 8a Manilkara achras Fosberg Spodilla > 20 mg/mi > 20 mg/ml
16 °11&l‘1Qi Syzygium samarangense | Rose apple > 20 mg/mi > 20 mg/mi
(Blume) Merr. & Perry
17 gﬁ/Lﬁamw%ﬁl Cocos nucifera Linn. Coconut > 20 mg/ml > 20 mg/mi
18 yzazne Carica papaya Linn Papaya > 20 mg/mi > 20 mg/ml
19 FERVO R Mangifera indica L. Mango > 20 mg/ml 20 mg/ml
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@137191 3 HamInezeumANUITuTuntasiga (MIC) vasmIanana i inudiuiemuaasdanis

\931y383L58 Helicobacter pylori 19 fEWUS

NO | wieawalal MIC 50 MIC 40
1 ﬁGQ@ > 20 mg/mi 20 mg/ml
2 [Kigh > 20 mg/mi > 20 mg/mi
3 HoHNUN 20 mg/ml 20 mg/ml
4 ‘Yllﬁiﬂ% > 20 mg/ml 20 mg/ml
5 NBIND > 20 mg/ml > 20 mg/ml
6 WNM > 20 mg/mi 20 mg/ml
7 GRH > 20 mg/ml > 20 mg/ml
8 | dula (nasd) > 20 mg/ml > 20 mg/ml
9 | dula @uiln) > 20 mg/ml > 20 mg/ml
10 | W59 uilwdnes) | > 20 mg/ml > 20 mg/ml
11 | W55 (nawand) > 20 mg/ml > 20 mg/ml
12 sFulzsa > 20 mg/ml > 20 mg/ml
13 uasla > 20 mg/ml > 20 mg/ml
14 GHY > 20 mg/ml > 20 mg/ml
15 8Ya > 20 mg/mi > 20 mg/mi
16 TNY > 20 mg/ml > 20 mg/ml
17 | siaftanzwin > 20 mg/ml > 20 mg/ml
18 yrazna > 20 mg/mi 20 mg/ml
19 RPN > 20 mg/ml > 20 mg/ml
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gﬂﬁ 3 mwn’wmnnﬁmﬂgaamm%uﬁ fifn&9ene 100 Wi A. FITC-H. pylori treated HEp-2 (bright
field) B. FITC-H. pylori treated HEp-2 (fluorescense) C. FITC-H. pylori treated HEp-2 Iuannzﬁﬁmi

siatoaniniaNuTugn 20 mg/ml (bright field) D. FITC-H. pylori treated HEp-2 lusnsfislansaria
ﬁaﬂﬁmﬁmwvﬂ'&l“ﬁu 20 mg/ml (fluorescense)
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B

gﬂﬁ 4 mwengannaedConfocal laser scanning NMN&dEN8 100 1N A. FITC-H. pylori treated

HEp-2 B. FITC-H. pylori treated HEp-2luan1izniiansanaasninnanaduts 20 mg/ml
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Buazinamianasgwlunsiimsnaseuanalidesndfiuzvasita Helicobacter pylori (51)

Testing Conditions Minimal QC Recommendations (See Table 18C for acceptable

QC ranges.)

Medium:  Agar dilution: MHA and aged (= 2-week-old) sheep blood (5%
wiv) Heficobacter pylori ATCC® 43504

Inoculum: A saline suspension equivalent to a 2.0 McFarland standard
{containing 1 = 107 to 1 x 10° CFUfmL), to be prepared from a
T2-hour-old subculture from a BAP. The inoculum (1 to 3 L per
spot) Is replicated directly onto the antimicrobial agent-
containing agar dilution plates.

Incubation: 35 £ 2 °C; 72 hours; microaerobic atmosphere produced by a
gas-generating system suitable for campylobacters

MIC Interpretive Standard

TestReport Antimicrobial {pg/mi)
Group Agent S | R Comments
A Clarithromycin <0.25 05 21,0 | (1) These breakpoints presume that clanthromycin will be used in an

approved regimen that includes a proton-pump inhibitor and possibly one
or more additional antimicrobial agents,
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ABSTRACT

The increasing of antibiotic resistance is the serious problem of most pathogenic bacteria including
Helicobacter pylori which is the etiologic agent of chronic gastritis, peptic ulceration, gastric
carcinoma and gastric MALT-lymphoma. An alternative treatment using traditional plants is
advantageous in less or nontoxic, cheap and availability in rural areas. We examined the effects of
several Thai fruit mesocarp extracts on growth of H. pylori by agar dilution method. The prominent
fruit extract was further investigated for the inhibitory activity on the H. pylori adhesion to HEp-2 cells
by spectrofluorometry. The minimum inhibitory concentrations (MICs) of ethanolic extracts of nine
tropical Thai fruits were higher than 20 mg/ml. The sugar apple (Annona squamosa L.) showed the
most potent with MIC of 20 mg/ml and superior anti-adhesion activity against HEp-2 cells. While,
rambutan, durian, salak pulm, pomelo, sapodilla, longkong, mango and rose apple possessed lower
anti-H.pylori and anti-adhesion effects. Although, the biological activities of mesocarp part of fruits
are lower than exocarp (peel), endocarp (seed) leaf and other parts, people could directly gain the

nutritional and pharmacological values from daily consumption
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The increasing of antibiotic resistance is the serious problem of most pathogenic
bacteria including Helicobacter pylori which is the etiologic agent of chronic gastritis,
peptic ulceration, gastric carcinoma and gastric MALT-lymphoma. An alternative
treatment using traditional plants is advantageous in less or nontoxic, cheap and
availability in rural areas. In this study, we examined the activities of 19 Thai fruit
mesocarp extracts on growth of H. pylori by agar dilution method and anti-adhesion
activities of H. pylori ATCC43504 against HEp-2 cells by spectrofluorometry. The
ethanolic extract of sugar apple (Annona squamosa L.) showed the most potent with
MICso of 20 mg/ml and superior anti-adhesion activity of 76.3% against HEp-2 cells.
The potential anti-H.pylori activities were observed from ethanolic extracts of
mangosteen, durian, common jujube, papaya, rambutan juice, mango juice. While,
potential anti-adhesion activities were derived from ethanolic extracts of
mangosteen, mango, sapodilla, rose apple and both ethanolic and aqueous extracts
of guava (pan srithong) and guava (kom sali). Although, pharmacological activities of
mesocarp of fruits are lower than exocarp (peel), endocarp (seed) leaf and other
parts, people could eat fruits directly or process as wine. Fruit processing could
increase more value and also obtain the pharmacochemical substances in fruits.
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Introduction

The incidence of gastric cancer is the second leading cause of cancer death
worldwide. For primary prevention, it is important to combine Helicobacter pylori
eradication with other medical and laboratory screening in order to reduce the
mortality in risk population (1). H. pylori associated diseases also included peptic
ulcer, gastritis, gastric adenocarcinoma and MALT lymphoma. Approximately half of
the world population becomes infected. The prevalence of H. pylori infection varied
between geographical area, ethnic, social and age groups which associated with
socioeconomic status, educational level and hygiene. Transmission is via person-to-
person contact by oral-oral, gastro-oral and fecal-oral. The major source of
spreading is from contaminated water and food (2, 3). The pathogenesis of H. pylori
infection starts from the bacterium adhesion to stomach microvilli and CagA
translocation into the cells which triggers the inflammation and apoptosis process (4,
5). The first line of treatment is standard triple therapy with a proton pump inhibitor
(PPI) and two antibiotics of clarithromycin, amoxicillin, or metronidazole for 7 days
(6). However, the problems of stains resistant to these antibiotics are rising in many
countries rendering the failure of eradication. The alternative approaches of natural
products have been extensively studied worldwide to explore novel anti-Helicobacter
pylori agents (7, 8, 9). Anti-adhesion agents are also the attractive therapy due to
adhesion is the critical step of infection. Several herbal medicines, spice and food
plants had been screened for their anti-Helicobacter pylori activities including garlic,
cinnamon, tea catechins, wasabi and honey (10, 11, 12, 13, 14). Cranberry juice and
Pelargonium sidoides (ZEPs7630) exhibited good anti adhesion activities (15, 16).
Fruits are the valuable food for cancer prevention according to their anti-oxidation,
anti-inflammation and anti-cancer action. Thus, this study aimed to screen the anti-
Helicobacter pylori and anti-adhesion of nineteen Thai fruits. Only the mesocarp part
of fruits were screened which advantageous for daily consumption.

Material and Methods
Bacterial strains and cultivation

Two H. pylori standard strains (ATCC 43504 and ATCC 43526) were used in
this study. Seventeen clinical isolates were obtained from Division of
Gastroenterology, Department of Medicine, Thammasat University Hospital,
Pathumthani, Thailand. All bacterial strains were cultured on brain heart infusion
agar containing 7% (v/v) sheep blood and were incubated at 37°C for 3-5 days in a
microaerophilic jar system with gas generating kit (Mitsubishi, Japan).

Preparation of fruits extracts

Nineteen Thai fruits were purchased from local markets including sugar apple,
mangosteen, rambutan, durian, longkong, common jujube, salak pulm, pummelo
(Thong dee), pummelo (Kao pan), guava (Pan srithong), guava (Kom sali),
pineapple, water melon, tangerine, sapodilla, mango, rose apple, papaya and
coconut. Only the mesocarp parts were subjected to aqueous and ethanolic
extractions. Briefly, 1.5 kilograms of fresh fruits were washed and processed the
uneaten parts away. The mesocarp parts were cut into small pieces and dried in an
oven at 50 °C for 24-48 h. For aqueous extraction, one half of the dehydrated fruits
was mechanically crushed in small volume of water, squeeze through gauze cloth,
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centrifuged at 5,000 rpm for 10 min, and filtered through Whatman Grade No. 1 filter
paper. The supernatant was lyophilized until dryness. For ethanolic extraction,
another half of the dehydrated fruits were mechanically crushed, extracted twice with
95% ethanol and dried by rotary evaporator at 60 °C followed by lyophilization until
dryness. All extracts were dissolved in dimethyl sulfoxide (DMSO) and stored at -
20°C until use.

Minimum inhibitory concentration (MIC) determinations

An agar dilution method was used according to the Clinical and Laboratory
Standard Institute (CLSI) guideline. A two folded serially diluted extracts were mixed
with Mueller-Hinton agar supplemented with 5% sheep blood to give a final
concentration of 1.25-20 mg/ml. A volume of three microlitres H. pylori (10°-10°
CFU/ml) was spotted on each diluted plate and incubated for 3 days as previously
described. Growth control plates were performed in each experiment. The MIC was
determined from the lowest concentration of each extract with no visible growth.

Adhesion assay of H. pylori to Hep-2 cells

The HEp-2 cells from a patient with human larynx carcinoma were plated at a
density of 10° cells in 24-well-plates in 0.5 ml RPMI 1640 with 10% FBS and 1%
antibiotic-antimycotic solution. The cells were left to adhere at 37°C in a humidified
atmosphere of 5% CO, for overnight to obtain 80% confluency which further used for
H. pylori adhesion assay.

Adhesion and antiadhesion tests were performed by resuspend H. pylori
ATCC43504 (OD: 2.0) in 1 ml RPMI. The bacterial suspension was incubated with
10 ul 0.1% FITC in DMSO for 1 h at room temperature in the dark. The FITC-labelled
bacteria were washed three times in RPMI containing 0.1% Tween 20. HEp-2
monolayers were washed twice in RPMI 1640 and were infected with 100 pl FITC-
labelled H. pylori in the absent and presence of the extracts. After incubation at 37°C
for 2 h, nonadherent bacteria were washed off. The bacterial adherence was
guantified by fluorescence microplate reader (excited at 485 nm and detected at 528
nm).

Statistical analysis

All experiments were carried out independently in at least duplicate
experiments. The levels of adhesion were expressed as meanzSE by compared to
the untreated control (100% adhesion). One way analysis of variance (ANOVA) was
used to evaluated the significance at the probability values < 0.05.

Results
Effects of fruit extracts on growth of H. pylori

The MICs of 19 Thai fruit extracts against H. pylori was shown in Table 1. The
ethanolic extract of sugar apple exhibited the highest anti-H. pylori activity with MICsq
= 20 mg/ml. The potential growth inhibition were demonstrated in ethanolic extracts
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of mangosteen, durian, pudsa and papaya and agueous extracts of rambutan and
mango with MIC4o = 20 mg/ml.

Anti-adhesion activities of the ethanolic extracts of Thai fruits

The extracts from mesocarp of all 18 fruits were compared for their anti-adhesion
activity against HEp-2 cells using the concentration at 20 mg/ml of each. The result
was shown in Figure 1. The ethanolic extract of sugar apple and aqueous extract of
mango exhibited the most potent anti-adhesion activity at 76.3 % and 70%,
respectively (p < 0.05). The potential anti-adhesion activities were observed from
ethanolic extracts of mangosteen, guava, sapodilla, rose apple and guava juice with
44.9- 63.7% anti-adhesion activities. Although mangosteen seemed to have superior
inhibitory activity against H. pylori adhesion, it also affected the adherence of HEp-2
cells. The preliminary study by incubation of the mangosteen extracts with H. pylori
prior to adding to the HEp-2 cells demonstrated the potential anti-adhesion activity
(data not shown).

Discussion

The emerging problem of H. pylori resistance has the serious impact for successful
treatment regimens. An alternative treatment using traditional herbal medicines is
advantageous in less or non-toxic, cheap and availability in rural areas. Several
studies of anti H. pylori activities have been reported in numerous countries such as
china (17), Taiwan (18), Mexican (19), Cameroon (8), Iran (21) Greek (7) and
Thailand (20). Fruits are favorite foods for people all over the world. Both fiber and
vitamins are important for good health. In addition, fruits contain many
pharmacological values including anti-oxidant (24, 25, 26), anti-inflammation (27),
anti-aging (30), anti-cancer (28, 29), anti-bacterial activities (31). In this study the
ethanolic extract of sugar apple exhibited the strongest inhibitory activity against H.
pylori growth and showed highest anti-adhesion activity compare to other fruits.
Although the anti-bacterial activity of mesocarp part of fruits were not as good as
exocarp (peel) and endocarp (seed), their potential activities directly useful for daily
consumption. The MIC of pericarps of mangosteen against Candida albicans was 1
mg/ml (32). The MIC of mango against methicillin resistant Staphylococcus aureus
(MRSA) and extended spectrum beta lactamase (ESBL) were 0.31-6.25 mg/ml and
0.32-7.5 mg/ml, respectively (33). The MIC of guava leave against multidrug-
resistant Vibrio cholerae O1 and multidrug resistant S. aureus was 1.25 mg/ml (34)
and 7.5 mg/ml (23), respectively. The adhesion of H. pylori to host epithelial cells or
host tissue is a prerequisite for initial virulent process. In this regard, the anti-
adhesion agents may be considered as novel therapeutic method, for example
cranberry juice (15) Pelargonium sidoides root extract (16) and green tea leaf (22).
Thus, prevention and treatment of H. pylori infection could be directly gained from
fruit consumption.
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Table 1. Minimum inhibitory concentrations (MICs) of Thai fruit extracts against 19 Helicobacter pylori strains.
NO Scientific Name Common Name Aqueous extracts Ethanolic extracts
MiC 50 MiC 40 MiC 50 MIC 40
1 Garcinia mangostana L. Mangosteen > 20 mg/mi > 20 mg/mi > 20 mg/ml 20 mg/ml
2 Nephelium lappaceum L. Rambutan > 20 mg/ml 20 mg/ml > 20 mg/mi > 20 mg/ml
3 Annona squamosa L. Sugar Apple > 20 mg/ml > 20 mg/ml 20 mg/ml 20 mg/ml
4 Durio zibethinus L. Durian > 20 mg/ml > 20 mg/ml > 20 mg/mi 20 mg/ml
5 Lansium domesticum - > 20 mg/ml > 20 mg/mi > 20 mg/mi > 20 mg/mi
6 Zizyphus mauritiana Lamk. - > 20 mg/ml > 20 mg/ml > 20 mg/ml 20 mg/ml
7 Salacca edulis Reinw. salak pulm > 20 mg/ml > 20 mg/ml > 20 mg/mi > 20 mg/ml
8 Citrus maxima (Burm.) Merr. Pomelo > 20 mg/ml > 20 mg/mi > 20 mg/ml > 20 mg/mi
9 Citrus maxima (Burm.) Merr. Pomelo, > 20 mg/ml > 20 mg/mi > 20 mg/ml > 20 mg/mi
10 Psidium guajava L. Guava > 20 mg/mi > 20 mg/mi > 20 mg/ml > 20 mg/mi
11 Psidium guajava L. Guava > 20 mg/ml > 20 mg/ml > 20 mg/mi > 20 mg/ml
12 Ananas comosus (Linn.) Merr. Pineapple > 20 mg/ml > 20 mg/ml > 20 mg/ml > 20 mg/ml
13 Citrullus lanatus Mats & Nakai Water melon > 20 mg/ml > 20 mg/ml > 20 mg/ml > 20 mg/ml
14 Citrus reticulata Blanco Tangerine > 20 mg/mi > 20 mg/mi > 20 mg/ml > 20 mg/mi
15 Manilkara achras Fosberg Spodilla > 20 mg/mi > 20 mg/mi > 20 mg/ml > 20 mg/mi
16 | Syzygium samarangense (Blume) Merr. & Perry Rose apple > 20 mg/mi > 20 mg/mi > 20 mg/mi > 20 mg/mi
17 Cocos nucifera Linn. Coconut > 20 mg/mi > 20 mg/mi > 20 mg/ml > 20 mg/ml
18 Carica papaya Linn Papaya > 20 mg/mi > 20 mg/mi > 20 mg/ml 20 mg/ml
19 Mangifera indica L. Mango > 20 mg/ml 20 mg/ml > 20 mg/mi > 20 mg/ml
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Figure 1. Adhesion assay of H. pylori-infected HEp-2 cells in the absence or

presence of 18 ethanolic fruit extracts at 2 h of incubation. The extracts were added
at the concentration of the MIC. Data are presented as mean +SE. The significant

difference from control without the extract was set at p<0.05.
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Figure 2. Adhesion assay of H. pylori-infected HEp-2 cells in the absence or
presence of 18 aqueous fruit extracts at 2 h of incubation. The extracts were added
at the concentration of the MIC. Data are presented as mean +SE. The significant
difference from control without the extract was set at p<0.05.
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