v av v av -
va:aymmwu ﬂ'l“nwﬂ“ﬂNBTHWH'H']QUAW‘HYWI

@ W [
LML 43It e ﬂm‘t

» @ g
O drop goos At e gt 17 amaa g
wee Uy VRGO R b U 10eie L 5T
" g

¥ of
? ,mn';-*nortol""@sﬂ rn | ATl lm
Bipik jabd g & L-a.‘..a—zﬁ.‘,.‘,-t -ﬁb&fx’)‘é'

]

SERYASS

L™ ™) ?q« r“v e f'ag:

g

EFFICIENCIES FRAES 3

'L“‘; EXRYTERCSIH ‘ vG REAC .m;T\fm CXYGEN 8PECIES

AND KILLNG CF PO wH""ﬂGM’“N S GINGIV ALIS INBIOFILNMS BY
PHOTODY HERAPY IV VITRO

&
ATURIN A A
s PR ?n-u.u PN

)
216NN M v 11y 19
&ATNUTE 3 OB DY

#.2%. 2BB4



JszantmmveaenInloeniiu amiiny) InldswesIn3u Audsiniau
) s s a )
Tumsarsnennivleendiauailid azmssiwenes Inlsluuua 399 naa

MlulednTasmstiiagielilnlanfindlurasanaaes

A o = a
HIBINNIAUE TITTIMU

a a Jv 4 LY a v A
Inenfinusiiiluduntsveamsanunmumangasiiyaninenmansumuang
) L =\

M NnunInm
Taunadnendy URINGdBVEUINY

N.A. 2554



EFFICIENCIES OF ANTHOCYANIN (CYANIDIN), COPROPORPHYRIN

N GENERATING REACTIVE OXYGEN SPECIES

AND ERYTHROSINE I
AND KILLING OF PORPH YROMONAS GINGIVALIS IN BIOFILMS BY

PHOTODYNAMIC THERAPY IN VITRO

MR. PERMRATTANA SAREERATAWIN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS

FOR THE DEGREE OF MASTER OF SCIENCE
IN PERIODONTOLOGY
GRADUATE SCHOOL KHON KEAN UNIVERSITY
2011



Tuuseddnentinus
PHINNABVOHUNY
nangAs

) L] =\
Inenmaasumina

mund3nuninen

A a a a a aa a @ a a
doinniinut:  Uszaniamveaueu Tnlaiiu (lewniau) Tnldswes 1Wsu fuds Tnsgulu

y
msadisinenineendinuaildd tazmaaiuyowes I Ts Tuuua 3e3nda
My TeRduTasmstdado T Ia launiind lunasanaaes

A Yoa o d A o ~ a
”O‘jﬁ'l"l“fﬂuwuﬁ: HIUINUITAUL TTITINIU

AoEnIsUMIaRUINITINUS: 37, 3. wIsmi 2518A1A 193y Usesunssums
59, 3. Y dayal ATIUMS
WAL A3 UNITIT LA UOTUAH NIIUMS
561 D Myamad AITUNT
oronsdiUIauiineniinug: (é M%V 5/
/J\ T L o3 eI

(30aMaAITsg o7n Hsama)
v’d’ < 0
L 21915 0NMI5AM15 W
(12 //;1@16 if) _guiiusd masalnsund)

l:.:' 2 1
01913 0NUTAE1T W

7 "
((umaas 1913l a3, qas Usgian)

o O wrt!

(30amen319158 A3. d1ha wivanad) (509 an3 19150 A3. waFml 25197A 1935y

AnUATMNAINGIAY AnUAAMTUALNNERTAT

@ A/ - o \
AUANTYDIUMIINYIAUVOUINY



MuSau a352mIu. 2554, szansmmveauenInlaentiv (aentian) Taldswes 1nsu Hu
d
?3Insdulumsaasuennvesndouaildd uazmsshines IWlsTunua 399 113a
o @ a a d |a a
TlulelauTasmsthiiadaelvinlaniindlunasanaaes. Inoinusisaanine
AAATUMILUNA T 1U1IFUTNUAINYGT VUNAINGIAY UHIINIDVYDULAY.
dat a a ¢ - P
p11sanfIneInendtinus: 36 o3 NIUNA,
-~ = - a d
WAL A5, TUNBIA M Inuns,

wet. A3, qRas Usepiann

UNAngo
249522

deowed s Tuuua 393ndn  WudereTsnddgueslsnludsnauiinld
qadveduazaliiud 33 W lalauniind gminmlszgndsanlumsinunlanlsiuasnay
Hoguiinsnufnuaniavesds nsdu TaTiswes vsu uazueu nlsoiuiiums hde
e

msﬁnymﬁ"yaﬂyﬁ’J’ﬂqﬂsszﬂﬁmﬂ?umﬁuunﬁa%’w‘s’uaﬂﬁﬂaaﬂfmufﬁJ%ﬁ"lu
aszuaums I lalauiindsen319n15 1993 Insdu ueu In'lesoriiu Taldswes W5y
33 Insdusaudunou InlsoiiuniolaTusne s sy uaziomfounsiaoide
nos 15 Tuuue Sa8nde Tuwruiaudnnilu

A uTIuNITeAe nareumiadndunansendisunaziuenfinoondudilsd
Y0IAWIT spin trapping electron paramagnetic resonance Taonasasaawmiluunastuila
uate aznamoumshaodoned s Tuuua Ss3naaluuriuiduianmity Tas3smsiy
s lalativumwan

HamsAnIMITSFananeondinunui 93 Insgduanudiudu 220 TulasTuans
95 Insguanududu 220 T las Tuasswduueu Inlaiiu anududu 101,202, 303 lulns
Tuas 85 InsFuanududu 220 Tulas Tuamssaudulalyswes WS uanududu 22, 88, 220
TulasTuars  wazlaldswes ISuanududu ss  Tulasluard mnsoadedunan
pondu 1485 Insduanududu 220 TulasTuarssauduueu In'looniiv anududy 202
TulasTuard aunsoadreFunaneendionlduniiga

a =1 4 a a
HanIsNAaRUNIITad 19T ueaNNeenFauatFawud1 935 InsFuanududu 220

o aa

TuTas TuarssauduTa T swes IS uarududu 220 Tulas Tuas 95 Insduanududu 220



249522

TuTasTuard uazlalysves ISuanududu 22, 88, 220 lulasTuars aunsaads
SueniieenFuailFd 14 TaviiTaTuswes IS umursaadrssuoniineondouailsdld
wnfiga

wamsnaTeuMIAuToned W Ts Tuuue Se3naaluluToNdunydi 85 Tnsdu
anududy 220 Tulas Twars wazds Imsduanududu 220 TulasTuarsswiulallswes
T3unundudu 220 Tulas Tua3audu3s I lalanding musommodenesnls
Tunua S9inda WRunniingudusdisiivudifgmeada e < 0.01) uazliuandaen
aaogndaunududuiovas 0.12 etrsihiudgnieada (p <0.01)

msﬁnumi:qﬁyuamﬂszﬁnﬁn1w1lam1i'lwiaumi'1uﬁumsnsze’]'uﬁ"wtmﬂums
ahauonfineendoudilad uazmsaindones s Tuuua Se3nae Taofin131983 ndu

b 4
1359003 Inssusrunulalswes IWSuluais ladouas ansosinse ldaafouminy

] ¥
anoendau viinnuiiull1dnvevennmsldasnguiilumssandiho TsmlSviudde il



Permrattana Sareeratawin. 2011. Efficiencies of anthocyanin (cyanidin), coproporphyrin and
erythrosine in generating reactive oxygen species and Killing of Porphyromonas
gingivalis in biofilms by photodynamic therapy in vitro. Master of Science Thesis in
Periodontology, Graduate School, Khon Kaen University.

Thesis Advisors: Assoc. Prof. Aroon Teerakapong,

Assist. Prof. Dr. Somkiat Luengpailin,

Assist. Prof. Dr. Supatra Porasuphatana

ABSTRACT
243322

Porphyromonas gingivalis is a major pathogenic bacterium of periodontitis, a destructive
disease affecting the periodontal tissues. Photodymanic therapy (PDT) has been introduced as the
adjunctive treatment in periodontal diseases. Recent reports have indicated that erythrosine,
coproporphyrin and anthocyanin have some properties as photosensitizer.

Objective: The aim of this study was to compare the efficiency of erythrosine, anthocyanin,
coproporphyrin and their combinations in generating reactive oxygen species (ROS) and killing of P.
gingivalis in biofilm by PDT.

Methods: All photosensitizers were measured for ROS by spin trapping electron paramagnetic
resonance. Tungsten lamp was used as the light source. Killing of P. gingivalis in biofilm by PDT was
determined by plate count technique.

Results: Erythrosine (220 pM), erythrosine (220 uM) combined with anthocyanin (101, 202,
303 pM), erythrosine (220 pM) combined with coproporphyrin (22, 88, 220 uM) and coproporphyrin
(88 uM) generated singlet oxygen, whereas the highest concentration of singlet oxygen was
produced by erythrosine (220 pM) combined with anthocyanin (202 uM).

Erythrosine (220 pM) combined with coproporphyrin (220 uM), erythrosine (220 pM),
and coproporphyrin (22, 88, 220 pM) as photosensitizers generated ROS. The highest
concentration of produced ROS was obtained by coproporphyrin photosensitization at 220 uM.

Erythrosine (220 pM) and erythrosine combined with coproporphyrin (220 uM), but not
other groups, were as effective as 0.12% chlohexidine in killing significant numbers of

P. gingivalis in biofilm by PDT (p < 0.01).



9ANE 2
Summary: This study demonstrates that erythrosine or erythrosine combined with

coproporphyrin induce the highest ROS production by PDT and were as effective as chlohexidine in
killing P. gingivalis in biofilm. Thus, it is possible to further develop these reagents for periodontal
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