s

e

ANUATENITINIT dLI

v

Ly

fasmaewidy

v

(i

.

= £

@t o

i a.._m;
g m.‘;.‘ M. “
va Wre
]

o

e 65
munu i
Tl ﬂ-u
e :
4o w,...“
‘o &
——

o=

LS
T




% e s iw .
Weaanuidy Fnawanenminisisuusiinng

il

(v :3 o 0 a J 1 a
maduiiahSanelsaSauaziaanzishnuagnlaslnswoaa

A3104 yaren

a P=\ d 2 1 V) A A v Y I~1 |l &
INENHNHS oo tiana Ineaeior A UK
YoamsAnmuHangasSyan
ANLNFAATNHIVUNA

a A A d
aMv133190% 33N szgna

VN INeIaL
=Y V) = |
HHINNaBE v

INEIEY 2554



VY, v a d [ a
msdudahisanelsaSumazivacuzs ahnuagalasTnsweda

ALY yden

1=y =Y de Y a wvag Y o [~ ' & =t
'WIUTH'WU'ﬁU”lﬂﬁﬂﬂWﬁWi]ﬁilJWQHNWIWU‘UHJHﬁ?uﬂuﬂ"\lﬂﬂﬂﬁﬁﬂ‘kﬂ

MunangaslsyImnmaasuniiume

a a4 a d
MU131190¥ 1IN0 3zna

a a J
AUSNITINMITDUINUIHUNUS

é;’ég ....... 152 I1UNTTUMT

-4 a a
DI10158 A5. AWNWIT DUILAANAD

gﬁ" ....... V ............... NITUNII

1 o N = @
HYIMAAT19130 95, Baudl ATZNAYD

o
.................................................... QERTTIRE:
HABMAATING0 A5, VITANG ATZNAYIN
.......... 4k ..9..'.'..3.......T).C.?;j.]?.;..........ﬂﬁ3‘1m1'§

Y d
HYIVATATITY AT. UHUD 'VI'E'NUI,’J

d' <] a a 3
ﬂmxmsumsﬂﬂinynmmwuﬁ

d{ J-d‘ = @
................................................ 019150N1/5np1van

' o A ~ @
é%')ﬂ?ﬂﬁﬂiﬁ]ﬁﬂ AT, BIND ATSNAND

e’d‘ = 1
................................................ 019150M1/5n815 0

) o o @
F;l‘,(’U'JEJﬁWﬁWD""H]TSEJ AT. VITIANA ATSNAN?

28 WHI8U 2554

© aVANTUO M N aued 11l



AaanIINYIZMa

a a /e o TR 9 ¢ A a4
Anortinutiduieauysnld AN Ten {AIUMaATINT0 AT.H
@ o a a s Y ¢ o o s
ATENANI 019150NUTNNaNoTINLS 1azdFIeManI 1150 A3 ¥IIFNA ATENANI 919150
A (= ' ~ Y o o ¥ v a S q o (= o w
WlTamaan ingan Iid e Waned matinaieq sauislvdn)saw didela qua
q 1 9 o ya a o Y dyo g d Y 9
w1lald aaeasuud lvasromum hianeinusaiuidnsvauysal VInm1vensiy
I~{ [ 9 < /:1”
wounizamiluaiige 1l o Tonmat
o~ @ 3| a a o
YVONTIUYDUNTEAY ARToRnFanFuilunssymsdenIneinus uazud v
Founmios wlonialimumeaihdnuls: Tomi m“lmvwmwumuuuﬁm%amjmwwu
- v Jd w a a q/ s @ da @ A o w ~
vouounTzAn naITERuT dudnal ihvowsEniililsdndoudans i Al
Aoz s ada Tnswoamie 14 lumsiiio
YOYDUNWTLAM A 1NNTUNDINUTUUAYUNTITY NUITONYITUNAA TR, 719
= J S N Y j 5 a r a o
TInmaasuazimalulat noldlnsanisdenToan1AnTRaANUIUITY YU ana.-
PATINATIN NUOVNUATUTUUNMTRIINY
o 1 A 9 ar e a 9 @ I Jd 1
yovounszamams iy nldlszanslszamimanugswilnlaglominn
Y ¥ 9 Y a & = a J a v A '
W HazveveUNIZAMI TN NIATNFITNO AMLINNMAAT UN1INOTB1FE 1
' ~ ' o o a a o
Ny Anganlianueiuman §1190ANNAZAIN AADATLEZNAINMTTINGIUNUD
1 A ~ ' [ = a 1 o a o
YoyoUAM AMITY 0Y195 1y NAsyIsliA)InAumaiind1eglunsiinsive

[
= Jw A a a Jd A A

Vv
ﬂﬂll%ﬂ(}“\l%ﬂ(} ‘ﬁ"tm f:!ﬂﬂ ﬁ‘]fﬂ]u"l IRAYINATA thmau DUNUUN ADAIU N IWNDU Llazﬁﬂ\‘l”']
9 a wva v a Y a wva 9 = :/l S A 9
Tuoal§iiams Irfaine uagdeslfianistufios sausanass ildiuluns v
fuuzrh nagldanuromaodiag saudalimdal lumsiaudiodnaonin
qﬂﬁ'wﬁmaﬂmmmlwsxﬂm Ao gl Avounnuin uazlimsmiuamyuluGos
1 9 o =l o o o w PR 19 vy 9 Y [V~
a19q aneaauldsgTnu Az uaziuiidaleddundmd uaueu SridmTaily

" A 1 a o de [~ Jus}d‘ A A aAav A A 9
ag1ata NI tnut Haztlnlsg Texidednaulanieilnuitehneves

A3uNg yden



'

=

d’ a a J @ c.,: @ 1« a o I~ a
¥oI30 INNUNUE matugsiane lsasuuazmaduzsahnuagnlasInswead

Qe NG ydion
) @ a A a o
Pagan Innmaasuninga (Qa31inenlizgna)

AR a a d
ﬂmxn'i‘mmsmlsﬂynmmwuﬁ

R o a ~ o S (R o
Qjﬂf’]ﬂﬂ?ﬁﬂi1‘ﬂ1iﬂ 3. UIUN ngawa 01%1‘587]1J3ﬂ"kﬂ‘ﬂﬁﬂ
9 o w2 @ P 1

lfj“lf’)iJPﬂﬁ'G]ﬁﬁﬂ'iU AT. VAIANA ﬁi‘éﬁQﬂ‘WTl ﬂWﬂﬁU‘ﬂﬂSﬂ'}JTjﬂU

UNAALD
n
245659
. . ' [~f a =) dy ' a a?’
Herpes simplex virus misoenilu 2 e Ao HSV-1 uag HSV-2 15000 13aauil
Vv
A3oaade ldnaionsa FuDsHMn aazAIvTe @NTaanMIUNATURUT 1o
a o < Yt 9 @ W (=) a ~ @ a 9
dailuemauoazis nhnuagnldonds Tuilegiiugs lifiowialanansoinulsaGuld
9 dy a ' dyd @ a dy ~ o VY Y 3 :’ Y '
wiwiald e ianquilidnuuemsaadonueundsildaunsanduyuiud 1d1n)
v v
dmsundSasuninalunisyneinoudieisiniune auiunsvunldaisanan
A g A A & A o @ a Jd ' A4 o
s53umasuudnmadonvianiasanslunissnuilsn Insweaailuaiunaunianyue
=) 9 =1 Sld'd? < 9 1 ' A aw z dyd 7 M R
oty iunaldndanuldninaiuaequesiy msaseniaiiiiges deamonynans
@ :/l v o =y 1 4 @ I a J [~
futaesmsana lnsnonanodo liane lsasumazraduzi511nuagn INHaMINAADL
4 o v S =N I~ a o dy 1 @
o sana INTneaauINAToUA NN UNBVDUYAANIZIAB (Vero cells) WUAI1TANA
' v v '
Tnsweaananudutuni Iiaadimziaes a1e 50 % MAfy 280 pg/ml Hieiminaaoy
9 @ a Y Y | [ a 1 I'd o @ :/’ dy
Tasldarsanalnsnoaaluanumdudun iilunyaomad Tasiinisnageunsduduse
@ 9 1 o ] 1 a ci 9 9 d' @ :/’
Talumaigaraaluszezaagwudn TWswoaanaNuYuIUN 97.6 pg/ml Mu150dUH
¥ v
a 1 a v 4 " W @ @
MIAAYFD HSV-1 1ay HSV-2 NOUINIZAANUIEAA (101 32.3% LAag 43.1% d1381300U89N15

a 1 [ a  w S 1w [ :/I
G]ﬂl“d]fﬂ"l')'iﬂ HSV-1 102 HSV-2 YULIMZAANUIYAaININD 42.8% g 47.3% U508 UIINTT

[
=1

Vv
a w v a @ o 1w a
Ao 1258 HSV-1 tag HSV-2 HaUMzaanuias M1n 60.0% ias 74.6 % IWIswead N



249659
ANUUNTY 195.3 pg/ml mmmﬁmmmgmﬂmawﬁa HSV-1 Tavasaiinal 10, 20, 30, 40, 50
HAL 60 YN NN 23.2, 36.5, 77.4, 85.1, 97.4 (1A% 99.7% AUAIAY ua:msﬁmwv’gﬁ) HSV-2
Tauass e 1, 2, 3 uae 4 $2 e if 9.7, 193, 52.3 uaz 70.7% audey Tnswoad
mmmﬁngqmﬁaﬁzjFﬁnnumgmﬂ"lﬁaﬁmawﬁﬂ Tasaunsndudade HSV-1uaz HSV-2
18 99.4% 1oz 99.6% U2 Tt 7 uiaeInn1sAaide vonaniudioinisnaasuauiiy
Winvesmsana Inswoaaiumaduzaainuagn (Hela cells) wuhasadalnsnededd
ananduduih Ifimaduzs nhnuagnaie 50 % vf 316 pg/ml 11AMINATOUNAYEIAS
ﬂﬁ'ﬂ“l‘wa‘woﬁﬁrlumﬁv‘i'1mm.f-mﬁ'mﬁ311mmQn‘ﬁﬂmmsﬁ'm’hmmnh 316 pg/ml WU 24
F2Tue Twswodaianududui 2190 pgml aunsaiaisaaduzs ahnuagn'ld 46.7%
: 4

@ W C ~ aw @ dy o @ a w o a & g
ﬂQHUﬂrJ”J'gﬂWﬂﬂY]ﬂﬂ'HT)%Uﬂ‘J Q'Hﬂ'nl?iﬂu"lulﬂ'wg)luWWﬂﬂﬂﬂlm%1ﬂ‘1W§W@ﬁﬁ CTNHJN?nﬁinﬂ

a A 9); w < a =<4
sasumameldlumsinulsany vazuziaunuagn



0

Thesis Title Inhibition of Herpes Simplex Virus and Cervical Cancer Cells

by Propolis

Author Miss Sirinad Musiaek

Degree Master of Science (Applied Microbiology)

Thesis Advisory Committee
Assistant Professor Dr. Yingmanee Tragoolpua  Advisor

Assistant Professor Dr. Khajornsak Tragoolpua  Co-advisor

ABSTRACT
2455659

Herpes simplex viruses (HSV) are classified into 2 types; HSV-1 and HSV-2. The virus
can infect several areas such as lip, eye and skin. The infection can be sexual transmitted and the
virus is also a causative agent of cervical cancer. Nowadays, the disease is not entirely cured by
antiviral drug. HSVs can be latent and can cause recurrent infection. Moreover, effective anti-
herpes simplex virus are quit expensive. Thus, the use of natural extract is an alternative choice
for treatment of disease. Propolis is a resinous mixture that honey bees collect from various parts
of plant. The purpose of this study was to investigate inhibitory effect of the propolis extracts
against herpes simplex virus and cervical cancer cell. After testing propolis extract on Vero cells,
the results showed that 50% cytotoxic doses of propolis was 280 pg/ml. The inhibition of
propolis at non toxic concentration was tested on inhibition of HSV infection at different stages of
viral entry. Propolis at 97.6 pug/ml was found to inhibit HSV-1 and HSV-2 infection when
propolis extract was added before virus attachment by 32.3% and 43.1% respectively. Inhibition
of viral infection while attachment was 42.8% and 47.3% and inhibition after virus attachment

was 60.0% and 74.6%. HSV-1 viral particles were directly inhibited by 23.2, 36.5, 77.4, 85.1,



245559
97.4 and 99.7% respectively at 10, 20, 30, 40, 50 and 60 minutes of treatment. HSV-2 virus
particles were directly inhibited by 9.7, 19.3, 52.3 and 70.7% respectively at 1, 2, 3 and 4 hours of
treatment. HSV-1 and HSV-2 replication were also inhibited by 99.4% and 99.6% at 7 hours after
infection. Moreover, after testing of propolis extract on HeLa cells, the results showed that 50%
cytotoxic doses of propolis was 316 pg/ml. Hela cells were destroyed by propolis at
concentration more than 316 pg/ml. After treatment Hela cells with propolis (2190 pg/ml) for 24
hours, percentage of apoptotic cell dead was 46.7%. Therefore, the knowledge obtained from this
rescarch study will be used for development of product from propolis, which is natural product

for treatment of HSV infection and cervical cancer.
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