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ABSTRACT

Anti-HSV activities of rosemary, chamomile, sage, peppermint, lavender, hoary
basil, sweet basil, and holy basil were investigated on GMK cells. It was found that
dichloromethane extract of rosemary showed the highest toxicity to GMK cells with
CDsg value of 6.54 pg/ml. HSV-1F and HSV-2G viral particles were directly inhibited
when treatment with chamomile, peppermint, and hoary basil extracts. Moreover,
GMK cells were prevented from HSV-1F infection by peppermint extracts whereas
dichloromethane extract of rosemary showed the highest TI value of 3.78 when the
cells were treated before HSV-2G infection. Dichloromethane extract of chamomile
demonstrated the highest inhibitory effects during HSV-1F adsorption with TI value
of 20.74 whereas dichloromethane extract of rosemary showed the highest inhibitory

effect during HSV-2G adsorption with T1 of 45.63. In addition, dichloromethane
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extract of lavender demonstrated significantly the highest inhibitory effects after
HSV-1F adsorption with Tl value of 45.9 whereas methanol extract of rosemary
showed significantly the highest inhibitory effect after HSV-2G adsorption with TI
value of 78.24. Peppermint and hoary basil extracts showed the highest anti-HSV-1F
and HSV-2G replication. The inhibition of approximately 40 kDa HSV-1F proteins,
which involved HSV capsid assembly, was observed after treatment with
dichloromethane extract of peppermint.

Moreover, the dichloromethane extract of rosemary showed significantly highest
TEAC of 1.262 after determination of free radical inhibition by ABTS decolorization
assay whereas, dichloromethane extract of sage at 10 mg/ml showed the highest
percentage protection against BSA protein damage, which was 75.38. Besides, the
methanol extract of chamomile showed the highest toxicity on KB-3-1 cells with
CDsg value of 0.062 mg/ml whereas the dichloromethane extract of lavender showed
the highest toxicity on HeLa cells with CDsg value of 0.041 mg/ml after determination
by MTT assay. The dichloromethane extract of rosemary demonstrated the highest
toxicity on H520, HeLa, and H460 cells with CDs values of 1.52, 1.034, and 1.94
ug/ml, respectively after determination by crystal violet staining assay whereas the
RMF4, RMF2, and RMF2 fractions of methanol extracts of rosemary showed the
highest cytotoxicity on H520, HeLa, and H460 cells with CDsq values of 1.139, 0.513,
and 1.543 pg/ml, respectively.

Furthermore, comet cells was found after treating KB-3-1 cells with methanol
extract of chamomile at the concentration of 0.12 mg/ml with the highest comet cells

92.43% whereas comet cells were observed when treating HelLa cells with
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dichloromethane extract of lavender at the concentration of 0.08 mg/ml with the
highest comet cells by 83.05%. At 24 hours incubation, the dichloromethane extract
of rosemary was effective on H520 cells with the highest apoptotic cells by 87.4%.
The methanol extract of holy basil was effective on HelLa cells with the highest
apoptotic cells by 96.4% whereas dichloromethane extract of chamomile was
effective on H460 cells with the highest apoptotic cells by 95.7%. In addition, RMF2
fraction of methanol extract of rosemary showed apoptotic induction higher than
RDF5 fraction. Apoptotic cells of RMF2 fraction were 85.4 and 89.5 % when
treatment on H520 and H460 cells. Analysis of RMF2 fraction by NMR showed that
terpene was a major compound in this fraction. In summary, rosemary extracts
showed the highest anti-HSV activities of various stage of the viral multiplication
cycle, anti-oxidative, and anti-cancer activities. These knowledges obtained from this
study will be useful in order to develop therapeutic potential drug from these herbs as

anti-HSV, antioxidant, and anticancer agents in the future.

Key words: anti-cancer, anti-HSV, antioxidant, cancer, HSV, plant extract



viii

A

4 a2 a d £ o 4 [ ' a a
Yors0 NN HNUS gni lumsdudure lhiane Tsasu Musyyadase

o @ a
Llﬁg@a]}'luilzLﬁﬂm@ﬁﬂWiﬁﬂﬂﬁHuthﬁﬂWQ%uﬂ

A1lerny UNANIY DYIINY
a A o a aA
Sayan Menmaasguuia (nalulagyinin
a a a dJ 2 = o o o
AMZNSSIMINUINUINANHNUS WA, A3, BINdl ATZNAND 91915913 IMan
=) a S 1
8. A3, 963 lasaus p1senSnmam
P 1
el A3, NI8A oYFIM GRDRETATRIETI APV
Ao o 4 = '
el A3 qUd JUNIaAn1) 919156M1/3n11590
= S 1
MR, A3. QE1IA FUGA 919156M1/3n11590
U |
unfag

=2 gJ/ dy Y o a A 9 1 d' o
msfnuasail ldiimanagendsz@nsamayulng 1dun Tsanis a1 Tuwea e
o2 o 2 o ' v 2 a X @ 1 a
alesiun amuaes tuean Tuszw Laznzmg aensdudaimsaaye ISana Isais
4 ] o = A A I a '
Tuiwad GMK Tagwun asana lanae Tstimuveslsauys tannuilunivgigalasiia
T W [ 4 c’ay I'd Y Y 3’;
CD,, 1101 6.54 ug/ml a1sanaa luniea wilnlesiun uazunsanamisndugioynin
[ dy (% a d' [ 1 a a d‘ Y da} 2
ThSaveure laSaxiian 1 uazlhSanslsasustian 2 1alasase uonanil arsananlil-
o2 ¢ ¥ o P a & o A a A A o
losiunansoileaduwas GMK 1nmsaade Sana IsaGuyian 1 vaznasana la-
= A A LY 9 (% o a dy
Aap Tslmuved Isauus UA1 TI gagaminy 3.78 Tagausaileanuraannnisdaue s
Y] a { 4 o g’/ g’u 1 a ¢ I a { [ 4
Th¥awtian 2 iwenageumsdudaluduasuszniemanzaaveuso Sasian 1 nuag
] I3 = FA=S] 1 9 2
wun arsana lanae Istimuvesm Tuniea a1 T gegaminy 20.74 Tasarsanalanaols-
= d‘d a a o g’/ g’} 1 a dy o a d'
Imuvedlsaunstlszansnnlumssudirunouse i amameaauouso lsawiian 2
Y
Taglinn TI gaganiiny 45.63 wenaniilszaniamvesaisdana lanae Islitmuvesaniu-
4 @ g‘/ [ U a a { [ a 1 [l v o w
wesasndudd hianelsaGusiiai 1 mevaumzAawun TI gegasdialivding

] v y 9
1Ny 45.9 ﬂlmzﬁﬁ"ﬁﬁﬂﬂLll‘1/]11!i’)ﬁﬂl@ﬂiiﬁulldiﬁ"lll"IiE]EJ“]JEN“]Ju@]ﬂuﬂ"lﬂﬂﬁﬂhl’liﬁﬂﬂiimiu



v i1 Y
Fiah 2 iMzAnlia1 TI gegasgaiiisdangmny 78.24 ienadounud 5o Tunsgus
A o @ ] @ L ¢ o A Aa a
mauiuees hianun msanandnlesiuiuazunsantlsz@nsnmgagalums
Y v v
gugalsane Tsaisuriian 1 waz lhianslsaBuwiian 2 uazanmsnaasuanua1salu
v & o ' o eL 70 &
msdugallsauvesrsanui arsanalanas Isimuveuildnlestiunguds Tusauves
o [ a A A ~ < A Y [ I a
hhianelsaGuriai 1 Avu1a 40 kDa FuneesnumsdszneuiluualFavesoynia
Tasa
dy A I 9 a an
uanvIntlenadaunluaIvIsalunsituaisaiveyyadasz 1asds ABTS
v Y
decolorization W31 a1sanalanas IstimuveslsauuFansodudioyyadass Taslia
TEAC gagaedeiiiediagmin 1.262 Tuvazimsanaveudafanududy 10 mg/ml
Y @ ~ = = - 14 Y [ =\
ansaesnumsideaninued BSA Tisau nununlesiguamsilosnumsga@eanin
= [ Y] dy I a ] 4 I~ as
TsAugagaminy 7538  uonaInil anmsnadeuaNuiuivaosadus341aeds MTT
1 [ sq Y1 I a 1 4 =
WU drsanamniueavesn lu ludldannuiluivaomad KB-3-1 gegalasiiai CD,,
T W ~ [ ~ Sq Y1 I a 1 4
MY 0.062 mg/ml vauziasanalanas Islmuvesawass limanuiluiivaewad
1 [ Y] 4 I a [ o
HeLa gaga laalif1 CD,, 19111 0.041 mg/ml ilonageuanuiluiibaomas H520, Hela,
asy . .. 1 [ =\ d' FL
1az H460 1a87F crystal violet staining WUIAsana lanae lsimuveslsauiiliainny
a3 a { [ o w H @ 1
Aunbgagan CD,, 1IN 1.52, 1.034, 1Az 1.94 pg/ml MUY v NaIanauena IUIL-
H [ < a 1 4
MUV I5AIUT RMF4, RMF2, uaz RMF2 Tdaanuiluiivgeganosad H520, HeLa,
tag H460 U1 CD,, 1M1N1U1.139, 0.513, tag 1.543 pug/ml Mua1ay
A o o 4 4 Y] Y 9
WONINTNAFBUEITANANNIUDAVDIAT LUN18A 1aa KB-3-1 laglsanumudu
[ 1 s 3 4 a 4 [ { o
A 0.12 mg/ml WUIUYDIIFUAMNTIAAIYAE comet AGAININY 92.43 Y NINNINATD
= 4 4 9 9 9 LY 1
lanaelslimuvesaiuaes luad HeLa Tagl¥anududuminy 0.08 mg/ml WU
S I3 4 a [ a A [
WosIFUANTINA comet cell FIgAMINDY 83.05 HAZINMINATOVYTEANTNNVRIAITANA
{ ° J < Aa < { 1 @
lumsmnenildisaduzSsnouuvozwenIada lusaTuen 24 wu asanalanaels
= A Aa a 1 o 4 a LY
HmuvesTsaumislsz@ninmgeganinliiwed H520 menuvozwew Iagaminy 87.4%
[ a a { o 4 a
MsanammueaveInzmllszansmngegani iivad HeLa amouuvozwon Iada
T W ~ [ = = a A ~ o Y 4
MU 96.4% vuzasanalanae lsimuvesn Tuuedllsz@nsamgeganinldiaad
Y v
H460 MEUUUBLWON IAFAININD 95.7% UONIAUFIUANALIATIUNNIUDAVUDY T aUNT

=\ a a A o Y 4 a Y 1 [ 1
RMEF2 Mﬂﬁgﬁﬂﬁﬂ'lwcluﬂ'ﬁlﬂuﬁnuflﬂL%ﬁﬁﬁWﬂllU‘U9$W@W1ﬂcﬂﬁll@@ﬂ3'] TAITANALYNTIU



a A P-4 A A s
TanaoTsimuvealsans RDF5 Tasnlesidudnisinaozwen Iadavoawad H520 tag
LY o w 4 o a r'd 4 1 o o
H460 (M7 85.4 1Az 89.5 Mua1A uazieinmsueniniizvesnlszneumaniindiagy
a 1 I~ 1 [ {
TuRMF2  Tagmaia NMR - Wud illua1slungu terpene  Taodayil ansana lsaunsi
a a [ g‘/ J a éj [ J a 9 a Y
Uszansawlunisdudina lnareqlumsaae liane Tsnsy Aueyyadase nazdu
S Y YA YAy v = y 2 < P o A A a
vz laanga anwinlaninmsanyiasetivziuls: Teasl Tumswaunenilszdnsam

A 9 [ a Y a 9 <
i]1ﬂ‘W‘Hﬁlﬂ!uvl,‘Wﬁsl,uﬂTW]'luuhiﬁﬂ’E]IiﬂﬁiJ muauyaammazmummaluamﬂ@.

o o w 9 3 Y 1 1 a Y a 4 o 1 a
Mmdney: Mz, Auhiane Tsnisy, Aeyyaddse, vz, Thidne Ty,

asanans



