MNeuIVEatuauysal

= s %
N13ANEIgNSsEivUInvasaIsaR AiaULAS

1ng

UNEIYAReT Iszisudeuazany

SU21AU 2557



8URYATURNYTA

n1sANEaNSsEiuUInvesasaR AviaNLAg

(The Study of Analgesic Activity of the Extract from Allium ascalonicum)

Ve of

ﬂng%a

UNEIYARET 5z sude AZINEUAEAT WA INeaEUATIVST

UNE9399I uiteumed  Aansndurans avnnendeguasivsil

lassns3deildsunuaaryunisideandaineuyssannusuin

Usza1U9uUseuI 2554 was 2555

Euiulussnuililuveddss uou. Lhiswludeaiiudremuely)



AnGNSTUUSEANA

[

Tulasansideidos nsfnwigrsziuuinvesansadaeuunsil anzfitoveveurmyana
wazmhonude lUiiddusulianuiande alesamsidvannsadidagasls

VOUOUNTEAN  MARTINTe a3, Uies mdwllunaty  WeslfuRnisaudiTouasiaun
wansSsiguamanayulnsuazauzndvmans sinendsvouunu ddlirnumhamasedieituas
nyanbimuuziuazdeRaius 9 veIN13ITY

s a

VBVBUNITEAM HAIBAIEANTI9158 A5 YANUY Uszdnsn3use auud auzinduerans

Y

uIvedeguas s iieygynianuzgvelaldaiedis anuikazgunsalsingg Tunsviiide

u 1

YOVBUAMIIMINTING AR LazidmtinfidheiosUjURNT Ansndseans unnivende

. L3

guanwsiuaziosujuanisaudidouasianadndusavnmanayulns uminedeveuuiu yn
vhufitiesneauazaIniieafuaniui gunsel in3esile wasansiafisng 4 Aldluanidds vihli
mAdednTaanlUldmed

Y9UDUANANNINTE ANzLAdYMans uvinerdoguasysiiitdutemideliteAniiidu
Uszlenilumssniiumsidouazlnmddlaunlnenaen

VavauA! National Research Council of Thailand-Japan Society for the Promotion of
Science (NRCT-JSPS) joint research program ﬁlﬁﬂﬂiaﬁuﬁuuﬁunﬂun'}iﬁﬁﬂ“aiwsgu a Ussine
f‘fjﬂu Effect of Shallot Extract on the Expression of Inflammatory Mediators, iINOS and COX-2

V8VBUANUNIINGIFBgUaTI¥s T Nlvinisadvayusvyssaaduseld unine dey

guas19s1Hl UssinUauuseunn 2554-2555 Tumsvinide



awv o = £ o o
F8ITUNTIIVYLIDY N13A m?’]t:]‘wﬁizﬂU‘lJ’Jﬂ‘llENﬂ’]'iﬂﬂﬂwauLLm

Wamthlasemsdde  usamyedien Jseisudy

g5ulasnside uansziesn uiieumied
Ysuuszanu 2555
AdATY VO NI g1ETedulin qnBAIUSNLEAY INOS COX-2 COX-1 TNF-O.
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unAnED

veuuAY (Allium ascalonicum L.) uagnszafiey (Allium sativum L) Wuiivayulwsiisindy
fuazgnldodnaunsvans  msAnwafitvasougvineiinwuesasatnanndiuiivemenunauay
duhvensufiouiiadamefvazaisiesuen  vimsAnwgudseiulinvesnsatavesun ez
naziien lumyBudnsimadifug ICR fe38 Hot-plate way tail-flick SunMiyasaueguuwHY
Sourananimynusioanusoulslaglinszanmn euldmsvageulungusing q our dunde (10
ua./nn. vdeies) wesitu (10 un/nn. mwewiey) asataveuwauazansainnsziiouyun
100-1200 31n./AN. Megeatios ndslansveadey insTunminyausanusguuHuauaam
fmynusterudouldlaglinszanmaiina 15, 30, 45, 60, 90, 120 WA AwALARBE TS
ggmivyannsanusisnnufeuls (% maximum possible effect, %MPE) wéathunFuaamiuils
NIMIEVINe %MPE waziaan wud ansafevenuswazansatinnsuiisumnunedlilunismaaeulsl
foqvsssiuvin  mafnwigvsiunssniauvessatavenwnuazansafnnsuiiodluwadnnzde
inlasvha (RAW 264.7) filsdsumsnseduliinmsuanseanuasdu inducible nitric oxide synthase
(iNOS), cyclooxygenase (COX)-2, COX-1, tumor necrosis factor (TNF)-Q., interleukin (IL)—1B wag
IL-6 PEEns E coli Lipopolysaccharide HamsAnwwuiansadiavenuswazansatansufioui

AMUENTY 0.0625-0.250 un./da. Liidufiusawad Wevinisinusunudufinanieensiy reverse

transcription polymerase chain reaction (RT-PCR) wui1 ensanavianumuazansananszifisudgns



fudannsuanieanvasdu iINOS, TNF-QL, IL-1B waz IL-6 \Rudusnuenududu ansatansuiiondud
Msuanseanuesdy COX-2 uay COX-1 luvneiiansafnenundudimsuanioanvesdu COX-1
wavlifinadensuaneanuesBu COX-2  gisdunssniauvesmsainesLaiLasnseifieningg
Aendasiuamnuannsalunmsdudinsuansoonvasdu iINOS teulexd cyclooxygenase uaxas pro-
inflammatory cytokines  msias U@ siueasiwluasaiaveuunitaznsziieulagly
Ujisensiindivans Folin-Ciocalteu wuiansariavenuaiuavansaianssifisuiviinuasiluea
53 10y 15,964 + 0.122 uaz 4.020 + 0.009 un.auyafiunsALNGEN/N. YBeEnsalin MUEIAY NS
Anziviinaaswanlwesasiluasadalagliuisomsiiedivasegiiiiouaaslsd wuians
afpveluAazasanansefisuivsnuaswaliussaTaudu 11.742 + 0.012 waz 7.669 + 0.038
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ABSTRACT

Shallot (Allium ascalonicum L.) and garlic (Allium sativum L.) are well known and
widely used medicinal herb. This study was aimed to investigate the biological activities of
the ethanolic extracts obtained from the bulbs of shallot and garlic. The antinociceptive
activity of the extracts of shallot and garlic were determined using hot-plate and tail-flick
models in mice. Hot-plate and tail-flick latencies were determined in male ICR mice prior to
the administration of normal saline solution (10 ml/kg, ip.), morphine (10 mg/kg, i.p.), and
various doses of shallot and garlic (100-1200 mg/ke, i.p.) and were subsequently determined
at 15, 30, 45, 60, 90, 120 and 240 min. The mean percent maximum possible effect (%MPE)
were calculated and used in the determination of the area of analgesia (%MPE-min). All
doses of shallot and garlic extracts did not produce analgesic response in the hot-plate and
tail-flick tests. The anti-inflammatory effects of shallot and garlic extracts on E. coli
lipopolysaccharide (E. coli LPS) induced expression of inducible nitric oxide synthase (iNOS),
cyclooxygenase (COX)-2, COX-1, tumor necrosis factor (TNF)-Qt, interleukin (IL)—IB and IL-6 in
the murine macrophage cell line RAW 264.7 were examined. In MTT assays, shallot and garlic

extracts at the concentration 0.0625-0.250 mg/ml did not show any significant cytotoxic



effect on RAW 264.7. The gene expressions were investigated by reverse transcription
polymerase chain reaction (RT-PCR). The results showed that shallot and garlic extracts
significantly attenuated the expression of iNOS, TNF-QL, IL—1B and IL-6 in a concentration-
dependent manner. The garlic extract caused reduction in E. coli LPS -induced COX-2 and
COX-1 mRNA expression. The shallot extract suppressed production of mRNA for COX-1,
while did not significantly affect COX-2. These results suggest that the anti-inflammatory
properties of shallot and garlic extracts may be due to the inhibitory effects on iNOS,
cyclooxygenase enzymes and pro-inflammatory cytokines. Total phenolic content analysis
were performed by Folin-Ciocalteu reaction. The total phenolic compounds of shallot and
garlic extracts were 15.964 + 0.122 , 4.020 + 0.009 mg gallic acid equivalent. gll plant extract,
respectively. Total flavonoid contents were determined by aluminium chloride colorimetric
method. Total flavonoid contents of shallot and garlic extracts in term of quercetin
equivalent were 11.742 + 0.012, 7.669 + 0.038 mg quercetin equivalent. g_l plant extract,
respectively. This study supports the traditional use of shallot and garlic for the treatment of
rheumatoid arthritis and other inflammatory disorder and further investigations are required
to determine the active compounds responsible for the potent anti-inflammatory activity of

the ethanolic extracts of shallot and garlic.
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NswsENasaraNeNInsgIu Gallic acid eldlinszsimnusana
asiuoasiy

MIATNATAYAIBUINSEIY Quercetin - IRelFTATIZiInIY3I
arswalusensIN

wanaimtinvesayulnsue diinansadaneru i1 % yield was
ANUUEYRIATANANEIUINNAIUTIVBIVIDILAILaENTETIEY

Mouse Hot-Plate Test wamemfiuiildns m Area of analgesia
(%MPE-min) Tuws 0-240 w1l w&991ndn normal saline solution
(NSS) wazansanaveuusLazasanansefionlweswea (100 -
1200 fiadnsuw/Alansuthmiing) Wmeesies wiiaznauldny
IUIU 10 67

Mouse Tail-Flick Test wamaAulinsn Area of analgesia
(%MPE-min) Tuia4 0-240 U7 “&931ndA normal saline solution
(NSS) uazansaimveauundluesiuea (100 - 1200 fadnsu/Alandu
thwiting) Wmnsdesies wiingngaldnydnuau 10 i
Nan1FAAIIEIUTINMEsTueas (Total phenolic
compounds) HazUTunuaswailiusensiy (Total flavonoid
compounds) luansafaveuunsiazasatanseifivyluiesiuea
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nMsudniINeULANLaEINSZLTIEL

msszvewiclngldia3os Rotary evaporator
mylwansanauialagldiades Freeze dryer

\3eadle Hot-plate analgesia meter

Mouse restrainer LLazLﬂ%ENﬁa Tail-flick analgesia meter
LARISNYALYEIETATINETUTB BN AAE NS TEuTIHunSYI L lne
1384 Freeze dryer

Mouse Hot-Plate Test uanaFiuiléingIw Area of analgesia (%6MPE-min)
Tut74 0-240 U7 wd191ndA normal saline solution (NSS) wazueIU
(morphine sulfate; 10 faandu/Alandinvting)  Wmadesies usiaz
nauldvydiuau 10 /M

Mouse Tail-Flick Test wanaAituiildnsin Area of analgesia (%MPE-min)
Tutaa 0-240 U9 nd991n@n normal saline solution (NSS) wazuasiu
(morphine sulfate; 10 fiaandu/Alansuthuting) imevesvios usiazngu
Tgwyduau 10 67

&nwaziead Murine macrophage RAW 264.7 AldlunsAnuide
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MTT Assay
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Weldea RAW 264.7 fignnsssulae £ coli LPS i@ incubated 53uAUA"S
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afinnvenkmLazansainINnTEguAINTY  0.0625, 0.125, 0.250
fiadn3u/Aladans (n = 3)

USunnsudaneanuasBu COX-2 uas P-actin Tuwad RAW 264.7 fign
nsEduiieg £ coli LPS Wle incubated rufuansafinannvenuniuazans
afmnnIELisnANdNdY 0.0625, 0.125, 0.250 fadnin/dadans
Usinaumsuanseanyesdu  Cox-2 lagAndudndiuiu P-actin Tuwed
wedE RAW 264.7 fignnsedula £ coli LPS 1o incubated safiuans
anpnNMeNLAsLazansanAINNSEfiguANUNTY  0.0625, 0.125, 0.250
fadn3u/dladans (n = 3)

UBnaumsuandesnuesdu COX-1 uay P-actin Tuwad RAW 264.7 #ign
nsedufEe £ coli LPS 1ile incubated Samfuansafinainvenusuazans
afimannsziguAMILLTY 0.0625, 0.125, 0.250 adnu/ladins
UsnumsuanseanvesBu  COx-1 lneAmdudadiuiu P-actin luwad
Weides RAW 264.7 fignnszdulag £ coli LPS e incubated safvans
afinneNwALazansainIINNIEieuAINTY  0.0625, 0.125, 0.250
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USnnumsuanseenvesdu TNF-0. uaz P-actin luwad RAW 264.7 #ign
nsefufe £ coli LPS e incubated sauffuansafinainvienunsuazans
anmInNNIBENANULNYTY 0.0625, 0.125, 0.250 Hadniu/dadans
Usnumsuanseenvestu  TNF-0L leeAedudadiudu P-actin Tuwad
wwdes RAW 264.7 fignnsedila £ coli LPS 1ile incubated $affuans
afinnnveNuaILazansainINnsEisuANuNtY  0.0625, 0.125, 0.250
fadin3u/liaddns (n = 3)
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\wW1ziAee RAW 264.7 fignnsduleg £ coli LPS e incubated $auffuans
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USinaunisuantesnvesdu IL-6 waz B-actin luwad RAW 264.7 fignnssiu
8 E coli LPS \ile incubated saufuansafnannvouusuazansatnain
nsEiiBuAIMUTNTY 0.0625, 0.125, 0.250 Tadniu/dadans
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anpINveNLAsLazaTanAINNsENAMILTY  0.0625, 0.125, 0.250
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addn3) uarAmsgandunasinnnuenady 765 wiluwns Wevadeum

Total Phenolic Compounds #1875 Folin-Ciocalteus

N3INNINTHIULARIANUTURUTTEMIWAMULTLTUYBS Quercetin
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(Introduction)
o w =i o o aw
1.1 anudagy uasiunvasdymnivinniside
= 3 2 fal 1o 1 o 208 I3 =

auavn - (pain)  uuszaumsalibifewelaviomesmunnuddnuazensuel  Taeiidu
Wendeaiunshaneviednenmlunmsilidensimevendeifovassumes  nalnnsidnainy
Wulmdssneufuesdlssney 3 Usemsde dsnszRuanuduiig  shsuauidnidutin
(Nociceptors) &snszvngeginsname 1wy Ay efeazndly waemden viaideifioss q uazds
Ussamhanuianidudin (Pain impulse pathways) 7i3Ud yaasiulugaueaiiowailunnuin
uagiinsuanseenmangAinssusg 4 enouauesdsiinssdu aruniuthaduemsingldves 9 &

v

onduiusiunsiiansdnay. wieorainmnmsiifdnssdu Wwumudou usina asied wvhly
Wutnlaenss (Eruae fgiiug, 2009)
MIBNEY  (inflammation) Wunszuumsiidudeuinanufisernmsnovausvessad

melusumesiewadvioliaieidameviomoas uiedinseduiinesunsoiy 92T Lo

B
a A

vindeiineliAnsunseduseniy iauﬁaLﬁaqfeuLt,stjmﬁ’al.?jaﬁgﬂﬁ’lafm nsonaunaviinng
wWabuwasiinaendendn 1 dewalvianinigluvasaidensigresisswhavaduasinsiasunlas
liAnnsndsesasdonandunssnian (inflammatory mediators) 4lini199 WU Prostaglandins
(PGs) Tum3neenles (nitric oxide, NO) Leukotrienes (LTs) Tumor necrosis factor (TNF)-QL,
Interleukin (IL), platelet activating factor (PAF), bradykinin, histamine, interferons (IFN) uLag
complement system Tagansiadiangg ma"lﬁa:n‘sxﬁuwﬁéﬂizmwa'*mﬂma’iuu%Lamﬁlﬁ%’ummﬁu
uazluszuuussamaunasilisumedimnasdndulanietu Wsilung UWANT, 2553)

@3 NO uaz prostaglandins PGE, gnaisnannwadidfiadesnynn wu neutrophil uay

macrophage Inetaulesl cyclooxygenase-2 (COX-2) uag inducible nitric oxide synthase (iNOS)



[

mudy Fueulwinaddady inducble enzyme lasasgndmitlfairdubusiunsnndeans
pro-inflammatory cytokine W&z endotoxin ¥liAneNsUIn v uae Souseasaiiieamnans
donasmsdniavifinntusasnuiussernaunilusumenahliAsmssniaunuuiFeuasiin
Tsadiourng nmvvaendenuauds Tsndesniaugunesd anefenfiiisdunnmsindongiasuuse
yhiume (Calixto et al, 2004) Fetumsdudainnuveasulud INOS, COX-2 uaznsdudanimd
99 @13 TNF-QL, IL-1B wae 1L-6 Saduwummandrdymmildumsaugunssniauls
m3snwemsiuiiauasmssniaulutagiuinldeshunssniauitlilvadusoos

(Nonsteroidal anti-inflammatory drugs, NSAIDs) wiaglinan1ssnunfusetansilinnatiuaAse 1oy
Aausalunszmzownsuasdiauduiivdeln Tagtufionjulmidfiqgnidafeanditosasusisem
Fovinauns  Huimsuiuihivalnananesinduivdsesniiddy  desnivmadinesd
amsdduanesin uasurazviafdadignimandvineeganiuunasgminnldusslonifuinag
sufdliifusninunlsalddnge  maiannauivaiteldusslonimmamsuwngiudummisiosdae
annsidenamaasygiuasiumadonuilfiasvilbiiifanuduummielionnssniauiinuamdin
i

veuunduinasugiafiddyuensemalulouiaifony fusenidedls TasiamsUszinelne 1
msUgnanniisluiufiniawilouazniane fusenidsanile neuuas fdenwdangu fe shallot uazie
Inemansiie Allium  ascalonicum L. dauiinlua®®d Alium Tnesetheinluadddilaun
nswified (Allium sativum L) wedng (Allium cepa L) Jagtuwunindneinsziigueaninadmiung
luviesmann Falssuanudouuasnisvensuanguilnaidundnsusifiannsodesulsaiiftosty
suuilawasvaenden  warliludineveendenunwdain  (atherosclerosis)  luduludenga
(hyperlipidemia) Audongndiu (thrombosis) Anuulatings (hypertension) uagiumau(diabetes)
(Banerjee and Maulik, 2002)

enuMsIdefiuansgrdsziuuinvemenuns THun Owoyele wazmaiz (2006) ¥nns

nagaunnsIEiulInveIEsannued Allium ascalonicum luwsiueauaslutuin wuln ansanaludu

wanueaansaseivtalaaly formalin test Tuvywny wazanunsnszivvanlunyiignnszsuliia



rudutindeaudeu  luvasiiansain  Allum  ascalonicum  Tuduindigvdssiuuniiseu
Oloyede uavmme (2008) FrenuMsAnwgMEMIuNdrineweandosduauulns (herbal cocktail)
JOLOO fifldhuaravomeuundugasiaosuayulns Wedlebinsestuayylnsinanlummeasdu
A 400-1600 fadniu/Alansurhwiing wansmndseiutanly formalin pain model , acetic acid
induced abdominal constriction waglu mouse hot-plate test lawdifn reaction time wuUAIING
AUAL

Pnmsiveuunaiufmaiasugiafidfyvassanalnouazduiislusdidertunsudion
waziifnonwlunsszivvan fusniay fafuiuhadlafiezdnugnissiuuin nalnnseengmasiu
mssniauvesmsatavesuauarasatnnszienluesuearadinzidsanlasnie RAW 264.7 7
#3unsnsefuiieans £ coli LPS Wilinsuansesnvesduifueulesiifiunumddglunisiinns
snaunasduasienanslunssniay lun inducible nitric oxide synthase (INOS), cyclooxygenase
(COX)-2, COX-1, tumor necrosis factor (TNF)-QL, interleukin (IL)—IB Way IL-6 MABRIUNINITIATIEN
miBinasnsUseneuilusanutavasiatliosdsmvesasanavenuaazasanansfisuiieas
ylilddeyamainemansiatuayuliilugmsfmunasaiavouunuazansatansaiivmiue
sefutn susniauiiteliuselnilumsndiindely tufumsifunuaesfivayulnsiutiuas
duaSuuazaiuayunmsliaulnsineyszSwiesdiuedadimma

1.2 InqUszaeAradlaTean1sivy

1. Anwgrssefutnuesmsaiavenusaaznsaifionluesiuea  lumyfiudnsmediug  ICR
A835 Hot-plate wae Tail-flick

2. Fnwnalnnsesngrisiunisdniauresansataeuunstazansainnssiiienluesiuealy
wadzdsanlasig RAW 264.7 ldsunsnsedulsifimIuanseenvesdu inducible nitric oxide
synthase (iINOS), cyclooxygenase (COX)-2, COX-1, tumor necrosis factor (TNF)-0,, interleukin
(IL-1P waz IL-6 fwans E coli LPS

3. ApszrnuSiiaansiueasinluansadiaveuinanasansananseiisdluesuealagly



Ufisemsiindniuans Folin-Ciocalteu

4. Angiuiinuasialivessnulussataeuunuazasatansuifiodluesuealagld
Ujiisemsiindivansegiidevnaslse

1.3 Y9ULUAYBINITINY

TrsamsideiiAnugqrinisianmuesansataneunwuazansadnnseiionlaodenvnaeuluans
afafilfiesuealiusvhavane vmsAnwgvsssiutnludeiveass uazfnunavesasafaients
wameanvesBuilisadeaiunsdniay fun iINOS, COX-2, COX-1, TNF-QIL-1B waz 1L-6 Tuwad
wzEsanlnging RAW 264.7 msinssimudinaemnsiusauaanswaliussdluansarn elw
lﬁﬁagaﬁ;’aaﬁﬂumiﬂisL:ﬁummLﬂu'l,ﬂléﬂumsﬁ’muwauLLmLfJuwialﬂ

1.4 Usslowfilaadneslfsu

1. Wuunadmivesansesngrisiivan Fuduivalnsiimldhelulszne

2. lisudeyanalnniseengvssumssniauvesansatavesunsiazansafnnssiioy Afiaay
\Aeatiestunisuanteanvesdiu inducible nitric oxide synthase (iINOS), cyclooxygenase (COX)-2,
COX-1, tumor necrosis factor (TNF)-OL, interleukin (IL)—1B way IL-6 11JL‘565LW’13L§ENJJ']IFISW‘H]
RAW 264.7 filsisunnsnseeusheans £ coli LPS

3. udayainermaniatuayuassnguvesfivayulnsiutiu lnswwounsanuiliu

Ussmnwunill iunsdaaSuuazatvayumsldagulnsineusswiesdiueeamanyay

& -

0. Wudeyaiugruiausalfifuuumddunsfinuddoluiywed delu wu nsitemands
Jaumans nian1sIvevneadtn
< L o = W 3 - L o ! U
5. Wudeyalunisiuuindndusioranayulnsinildieludszsinea dlugniswaun

VISWUINTSITUTIRDENEIEY



UNN 2
NUNIUITTUNTTU

(Literature Review)

2.1 ViouuAg

wauwna (shallot) Femenmans Allium ascalonicum Linn. Seviaadiu lEun neuLas NoLULEN
veui vedlne (maAnane) weuhh veuth (meawile) Wmeuuns (Mald) Usddr (Uswes-
wigesdau) Usiwenea (Nsuwideemn) dudilddediusuniedium wiveuuaulurunisanauas
ayulns daduiivluaddd Alium asswauuaaeuuns I6ur drwiliduanludld wAld duiaume
Wiglisny uiemsundennmi thgaiile smens ufemsinludn wfermssniausne q uf
sniumszazuasmnudl  uwAiviaautinfeunniann  dhdeusan  udedaitasies
a«ﬁﬂianawmﬂﬁﬁwu lounans allicin, Allium ascalonicum lectin, allium ascalonicum lectin

AAA, arbutin Uag calcium oxalate (Tuniu YyuegUsedmsuazesyy luadeoaSans, 2543) waswuans

flavonoids 1A quercetin aglycone uas quercetin glucosides (Wiczkowski, et al., 2008) qﬂ"évm

o
ar 2 =

Wndvineiiddy  1eun quisiudeuuAiise (Amin and Kapadnis,2005) #uidesn (Yin. and
Ts20,1999; Wang and Ng, 2002) sunstn anawduladia uwivan sivbiilasudniung nsedu
szuuUsgamdumaisin dnadesyuuiden avanglnuiu vhivdudendanufuidiu anranisawesea
FudsmsAnidosen Sudimamainduvesdild aanenduidadou asafiavenunsdgvisnueyyadass
(Leelarungrayub, et al., 2004; Leelarungrayub, et al., 2006) aunsagisanainslifialszarsels
Y9481 cyclosporine Tumywm (Wongmekiat, et al., 2008) ‘?J'wamxﬁ’uﬁﬂma’Luﬁam’Luwwwﬁlﬁ%’u

2
o

manszfuliiinziesedugiudenalaa Ualal et al, 2007) qvdsudamsasrovaeaidentmi (Seyfi
et al, 2010) guiSAuuzLSUazgMBRTUNMSTNEY (Mohammadi-Motlagh et al, 2011).
Oloyede AM waznmy (2008) snenunsAnugvsmundyinerveaniosiuayulng (herbal

cocktail) JOLOO ifidauafinvemeonuatlugnsiniosuayulng Tng JOLOO Usznauseiivauuls



YoUTEMALBNINN T WU 7 vl Feansannanudnvasiy Butyrospermum paradoxum (PCGH
437), Whendmuves Securidata longepunculata (PCGHA39), dduves Tetrapleura tetraptera
(PCGH 382), d@iluves Hoslurdia opposite (PCGH 322), widnues Xylopia aethiopica seed (PCGH
441), dduwes Olax subscorpioidea (PCGH 438) wagliusingauiildves Allium ascalonicum
(PCGH 440) Tudinstau 5:1:3:2:4:1:3 Wielgmsiedosdumpulnsdananlunyvaseslusuin 400-1600
fiadnsu/Alansy wanwdsziuunly formalin pain model , acetic acid induced abdominal
constriction wazlu mouse hot-plate test lnediFn reaction time wunINguAILAN

Owoyele uazaniy  (2006)  weaeugvdsumssniaulumyrvesasana  Allium
ascalonicum Tuasueauarlutuh luwna 50-200 fadnsu/Alansy #e38 albumin-induced paw
edema  wuinflgmsshunisénaulslasaansaanmssniauuuudsunduveaiyitlesunisinl
finmsuanseans albumin lédadudosas 40.5-85.5 warasaaluduusiuesausoannisuinves
wihnyldndransafelududh - Mohammadi-Motlagh wazamy (2011) Menugvissumssnaudie
VAABUMEIS acetic acid induced vascular permeability wuinansafia Allium ascalonicum Tudu
th luwuin 50-00 fadnduw/Alandy Wlaenstoumanlunyiuing wuhawseananiiznsdu
W8NS Evans blues runtimaeniden Wanegludenisswemniivinsidmauninunduduvesans
anaiilésu Andudesas 10-80

2.2 nssiigy

nsulisuifeynainenmansin Alium sativum Linn. oglund Alliaceae Foviosdiu liun
nsuLfinn nsziiendu (Wen Usidn veuym wewdien Widien dnvazsialuiluiivdugniidn

L3 = =l

aglafu usaziuszneumenduilestoutiulssinm 4-15 ndu vinfugesiifisanduifeaseond
nswdlentny wraznduinuidudeunsq Sumeusuyiueglasseu fsnliisntn lufidnuvazenuuy
Uaeluuvauuay lauiluudeuiu iludszneveiindludesluifien Sesadu sUasiwiegylveu
uun$e 3-5 1. 817 4-8 e, deluigminiunsene eonlunenifvamiede fidumandunszani
Umeiudenen fiumenauasiiwenlundunendum nauvex 1410 Aoouiuuny nalunadn nay

e Induneuqu savfiinsou



v o

asdrAyinulunszifien Ae Allicin (Diallydisulphide oxide) Faliuansusenaudmaniuzdu

o

fdnvauzidundula ssaneduazaaefuliegnanuiou uennilunsaiisndusenausieg Wskiu

e naaludiu nsresdlu uisng wazinfumaresinwy dandul 1 Faniiud 2 wasdaniudg Dusiu

@

yananidadiveulan] Allinase Fadweulsifiauisawdsy Allin Tidu Allicin wazilans Quercetin

17
e ar

pangnadusaaulsiuazCytokines MiigUpaiunszUIUMIBNIAULR (TUf NQuaINug, 2539)

2 Pl v
@ o o o a

grisMandrinevesnsedisulaungnsannistudmesdld gustuing grdstteuuniisen

[

\Huaummuesenmsuiugniden qvdannisdniau grstiestudusniay qvidudesiiifuammues
Tsenann (@iinaudeyaauulng ausndveans uinerdouiing, 2009) uenanidiinuauiFly
nsanszauluiuluden ananudilafin  Sudinstunduiuvenniaden  ameduden
(Kendler,1987; Kunnumakkara et al., 2009), ﬁ’lUL%E)LLUﬂﬁL%‘EJ (Lee et al.,,2003) é]’ma%aﬁaiz
(Shobana and Naidu, 2000; Leelarungrayub et al,. 2006) aﬂixﬁuﬁ'm’la'lwﬁaﬂ (Eidi, 2006) ﬁf]'né
fusziSe (Thomson and Ali, 2003; Tsubura et al,, 2011) wagdumssniay (Dirsch and Vollmar,
2001; Leelarungrayub,et al., 2004; Park et al.,2012) Kumar waz Reddy (1999) ﬁﬂmqw%ramxéfu
thaaludenuazgrisziuthalumyildfumamienhlifaummuiieas alloxan Tatl¥asardn
namiteutuosuen Turun 45 Saansw/Alansy dmind wu 28 fu wudesatafenanianunse

= o o

anszruthnangladlaeglidedAgneais uway Wenaaaugnsziulmmeds tail-flick, hot plate

o a

waz formalin test wulausausIIMIaINstaldetliduddnadd  Gorji (2003) $1897U7
| < < lﬂ. o 5 = =
nagsluigagulnsivnngludmeivessneside  aansausimeinistnfisyy wuu cold
humour headache uwaz Sarrell uazpAne (2003) sreemhidnsldayulnsnseiisududulsznou
vosenayulnsmadeniilidnweimsiiuyludn
Uagtunundndnsinssiisnesnidmhgluviowan  Feldsuanuieunwazniseausuain
guslnadndundndusifianse desiulsaiifeadesdussuuiilawaswaendon wasldlugUaovasn
\Feaunauded (atherosclerosis) lusiuludanga(hyperlipidemia) Auidongasu (thrombosis) AT

Tatinaa (hypertension) waziu1mu(diabetes) (Banerjee and Maulik, 2002)



2.3 ANuAVUIN

International Association for the Study of Pain ( IASP )lalw@Aifienuaas Pain (Audan) 14
il - “Pain is an unpleasant sensory and emotional experience associated with actual or
potential tissue damage or described in terms of such damage “ (IASP, 1979 ) Gawlanulen
m’mLf?]“u"d'mLﬂuﬂssa*ummiﬁlaiﬁqwa‘laﬁy’amaﬁ'ﬂummiﬁnuazmsmi TneiiduAeadostiunisians
iefnenmlunsiliAnnsinanesvesiledovessname winanuAnlulagtulaseusuang
psrUsznauMliAing q Wniieatedlduniasuadsinen AMUNSTUANNEEN dueisual fuAw
vnlauagwgAnssy saenvududruaziausssy  nalnnisiinenudulinysenoudessdusenay
3 Uszmsiie Anszduanudutan (Pain stimuli or Noxious stimul) fsuanuidndudie (Pain
receptors or Nociceptors) uag3fiuszamiraiugdniiudan (Pain impulse pathways)

1. &nszdurnadutan (Pain stimuli or noxious stimul) wuady 3 Ussun Ae

1.1 dwnszaudana (Mechanical stimuli) éd nsvihaneiileideannnisensia

1.2 M3IVINIINNTBNEU NMTYARUTBIVIABAIEDN LAZNITNALNSIBINA1LTTe

'
= 2/

1.3 @anserugunnil (Thermal stimuli) Town auseau Audu waznszualnii

1 L U

' 2
L] ar =i

?ianizﬂumﬂumimﬁ (Chemical stimuli) Fafisansiafinielu uazneusnsname astaad
aelusnameldun Saniiu (Histamine) Insamunaudu(Prostaglandin) wusalailu (Bradykinin) uay
msntsuensme liun nsasa Ainsduanudutiameilazlunsedulnenswemiuanudulan
(Primary afferent nociceptor) W3ennudutiniuauAntulinnanseguiiluhaedede il
finsudsansinfiuvegieanlunssfusiummniutin ud Tudadelessuy (<) Bradykinin
Serotonin  Histamine W&z Neurokinin aﬁmdwﬁ%ﬂisﬁuLﬁjaﬁﬂiaam%’ummiﬁﬂ dinas
WasuuasdnglwihiiRawaduszam (Depolarization) ¥lifimsthnssuaUsveamiinty srevendiu
Fuaaudszamadlumuidulseam L%’ﬂgj“lmﬁwé’qLLaxauamﬁalﬁ%’ué’uaxmauauawiaﬂ'rmlﬁumm
mudiu  vadoriudedefignihasuasinssnavemdianstaeiviegurilheadUszamiy
rwzAnlaiensnszdu Ae Prostaglandin Substance P (Hunalwiifoidiolademnudulandiedy

] o

bradykinin U@ cytokines (W TNF-0., interleukin 1, interleukin 8) fduddalunisylimanaany

b



Wutnlunmedifinissniau Tnensedulilingmds prostaglandins wazansdenansdu q oenuvili
a [y g [
wannzhilunsiuannuddniuian

2. h¥upuidnuan (Pain receptor or nociceptors) @usa3umsnseduandanseiuimy

£
] {

dunsey \JulaeUszamdasy (Free nerve ending) fsuauiulaniidn ryfley 3 nqulwegq sl
nguusn A asuaraniulindinafiimnumudernuduuilusediuge (High threshold) $u
AujAntInAd el (Pain prick) wazf3uAuduUmaInAuFeaY (Heat nociceptor) sﬁaﬂduﬁ
dnilngjeguuiimiiniomn nquilaes fe M3ummiSutiniinnnuanems (Polymodal nociector)
Sudanseiuiiduusane useiu arwdeu uazansiaiiivun ffurudutesiaiazegitiluyn
deferidlussduiy wardnlnoameioforzmely Wefdnszduding gumadl uavansiell Uane
Ussamdaszavgnnssquauiivszauanunusiennudutin (Pain threshold) 1Radunsualszam
AugdnUaa  (Pain impulse) ddlumudulssamgludundonazanes dwmsumsuanuidnianis
S fiuauuiadanaiiinnumusoauiutisluszdus (Low threshold
mechanoreceptor) SuaTEdnnsduda nsduasifiou fgnnszdusemsduanitouriensuan
wannsndudsansdenssfumudutanldlusesuludunds
3. Aiuszamihnnuidnuan (Pain impulse pathways) Uszneusie

leda e v

3.1 Touszam 1o - e vi3eleyszamingfidiudensiu (A - beta fiber or large myelinated
fiber) 9z1AN3dnlasy Sudygrassamainsiuanuiutndnaniiinunusennusuuinly
sefush Fududnsulamy wuaudEndudanisduasiiion sy

3.2 ledszamie - wadh v3eleussanmidniifiudonsiu (A - delta fiber or small myelinated
fiber) ﬁa%’ummLﬁ?umm‘?ﬂnaﬁﬁmmwuﬁiammL%Umﬂ’l,uizﬁuqa wazfsuanuiIvhennauioy
whenuduieslauvauamseruddniou asthenuidnléddndtlevsvame - wih auns
venduwmisiivaslddaay uazaidnuinsmnluig

33 Taﬂisaww%’ﬁﬂﬂﬂixmwLﬁﬂﬁ‘lﬂﬁmﬁaﬂﬁu (C - fiber or small unmyelinated fiber)

MFuanuIveiinnavanemashenuidnlidinilevszam o - wad Tnsasthanu§ulan

LuvUAe* (Dull pain) Yanuaulnsau (Buming) w3ouan31a (Aching pain) vensunislylladmau
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lushimefinalnnisiianisu$u@eu (modulation) wes nociception  ¥ilsuanuniy
(facilitation) w3eanaq (inhibition) 16 Taeludauludunds imaifin Spinal modulation 138 central
sensitization :"E?\‘lﬁ”'\? stimuli a8 nerve injury ‘I/T']‘Lﬁﬁmit.ﬂgammaﬂu dorsal homn lpewuniy
Wasuulasludnuae dynamic Ae neuroplasticity ¥linauausie mechanical stimuli Wusnny
mmiﬁﬂmﬂmﬂ’?}’u (secondary hyperalgesia) 5eniufin  "wind up’  NMSANWIABIAY
neurotransmitter WuIUSIa dorsal horn fidautaneves primary nociceptive afferents
receptor 1713@ presynapse Way postsynapse lag receptor ¥l N-methyl -D- aspartate (NMDA) 2
Qn excitatory amino acid #i® glutamate uaz aspartate 1AWV "wind up” wazUanunTupse
9141 opioid, alpha adrenergic, gamma aminobutyric acid (GABA) wag serotonin receptor fiile
gniumE neurotransmitter lanzazanAutald wazlussduwmidoludunds asde Supraspinal
modulation $wMevuasulvianunanasiaesinumg descending inhibitory tract 105U
brain stem (periaqueductal gray matter wa reticular formation ) d@4a3un synapse #l dorsal horn
lagUdes inhibitory neurotransmitter (endorphins, norepinephrine ) senundudilianutan
anaq

AuiAntanesiintuludinees thalamus uaziinsulamnuidniiauesdin cortex uazLin
WFnIIULANI®IMIUINBENIN (§1ude Aigeus, 2009) nmisiinalnanauniulindamududeuuas
firnuiferdesiuasdoussavmansussns Tullgtuiinguenililumsadinlunisussimuiamans
ngu Fefinalnniseengvisiiiendieatu pain pathway

2.4 M38nLau (inflammation)

mssniauiiulfisemevaussfidudouveniade dedwinensunse (injurious agent) uay
rawadvieLioldedemeniameas Uiiiseniiddalunissniau WWun nmswdsuuwaswemaoniden
mandeushveaadidnidontn (leukocyte) oonminveamideningiieide war/miemsidouutas

lunangszuuvessume  Uiiseuvarilifintuluszuuvaesdestesnesluiede (microdirculation)

£ g
a a

o aaa a & A o w o vl o W o 8 4 o w
Wuudisenitisuneailabewasiindifinendunse  (aeldis mdevie vnlviSenaiesida
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Ui suvkidadedeiidomeviemeasg nannmssnaurihdedeusnaiuinenis a
Uszms fig U39 (pain) 1 (swelling) wad (redness) uaz¥ou (heat)

Taevialy 919 MUNULAVDINTONLEUMLANBUENMIARTIANIARTN waEsTEEIAT
Wnuffisernisaniau Tasuusesnidu msdniauidsundu (acute inflammation) fiamsveanssniay
Turranandund Frluavdotu uazmsdniaudods (chronic inflammation) fen15vaansenaulu
FunamaedUaiievatoiiou  uenani famuanuLANANYeTTinvatasionan  (chemical
mediator) TunssniauiinudundnlumssniauBeundunazmssnauidots mMIshiauLUUEoSI9e
dwavibiiladonioatuirusnaduismndementofinisle

andenaimsniay (Inflammatory mediators) lunsshiausiuvasiiunenn plasma lngagly
sUvBsEnsRIiu (precursor) viiendseenuilanisaduiseiin mediator wishilarluuiy receptor il
anudumzReiuvadingiiiuyumlunssniay Fanzgnnseauliiiugisenieatostu
nszvaumssniaulsuandeiulyaueiiaves mediator wazviaveswadimduthmne (target cell)

3
el s = = v

mediator  dwlvgiiloydu  fsveziaannisesngvsbiun  mediator  unelianszulvigadaina

9

[ s

secondary mediator sielugnidumsvenenaufiienssniau Mediator nduitddyldu (@3Wug
AMBLINA, 2555; Uslund uvaanns, 2553)

1. Vasoactive amine l¢iiA histamine wag serotonin

2. Nitric oxide (NO) 1Ju free radical gas fazaneluhle Joudu inflammatory

o

mediator Widfgylunssurumssniay a¥1eiulag activated macrophage way endothelial cell aon

@

2
s

quisdusaziame fqvsddlunsdnasunssniay Wur liaendenvenss WiuAnuaansely
MITUR UV IMAEAIEEN vibiAremsualuvinaifinssniauuazesngqriaidu cytotoxic free
radical NO qm%’w%uima‘[mmaul%ﬂ inducible nitric oxide synthase (INOS) Ssdmufiu inducible
enzyme IﬂEJ-’ﬂ3Qﬂﬁﬂﬁ’l'ﬂﬁﬁ%’”ﬁ“ﬁ’mﬂuﬂ%mmmﬂmﬂa’li pro-inflammatory cytokine Wag endotoxin
3. Arachidonic acid (AA) metabolites 1silin prostaglandins uaz leukotrienes w3aisen
59N eicosanoids @13 prostaglandins Qnﬁ%’w%umnl,aul‘ﬂﬁ cyclooxygenase ﬁqwélumsnwé;’u

nIdniduiieuniuneu s PGl, uas PGE, funumddylunisverevesadon Tnensifiu cAvP
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waranUiinaunaidenlumadnduiedsuteliiansuitazmsinuiinaudndesunlneniadiy
mslnadeuluuinaifimssnau as PGE, Sunuwilums wieniinisadns inflammatory mediator
duq Snwaneuin ilWiAre Mt v une wasilld  lullagiuiimswdauazdmirgenduns
sniauiilldafiososs (non-steroidal anti-inflammatory drugs : NSAIDs) Tnefinalnmseenqwii
dfeyiie Sudaans prostaglandins AineliAnmssniau engu NSAIDs Winalunisdumssniauiia
nstifigaediomssnauieds endedlilussznauuiliinasudinisadne prostaglandins 3
\Ju protective mediators “Iun'ixl,wmmignETUﬂzq"Lﬂﬁ'ha ot WWoynszmzamsisgniinanslag
nsaifiuunty deldonduiifunauuswuenmshifisussasdléves iwu vanvios iWuusaluszuy
MUAUDINNT ei’.;umﬁﬁwa%’wLﬁaw‘fﬁnﬁﬁmﬁauﬁwqq

4. Cytokines 1Hu polypeptides fiduaszilnswaduatesiin Wy  mononuclear
phagocytes, lymphocytes, endothelial wagz epithelial cells, fibroblasts waz chondrocytes lag
cytokines Sunumddgislunszurumssniauiuuideundunas MssniauuuuEess Tumor necrosis
factor (TNF)-0t danduanslalalaifineliiAnnissniau (proinflamatory cytokine) ﬁqméﬁﬂmmﬁalﬁa
waznIzAUNNERaNTNadmIunsEuIUMsenEy  (inflammatory mediator) wangwiln  wu
interleukin-1 (IL-1) interleukin 6 (IL-6) interleukin 8 (IL-8) wa¥ granulocyte monocyte colony
stimulating factor (GM-CSF) nszfuliiinssiuiveasadidindenumuinniinissnauiumnniy
uAZNTEF gene expression WaznsdaarzilusiilusadvansviniindewazfoliAianssniay

5. Oxygen-derived free radicals

6. ensdenansiiadetumnansusznauly plasma Wi complement system, kinin
system Llaz clotting system

7. Platelet-activating factor ﬁqwéﬂizﬁu platelet aggregation Waz degranulation

8. ansiindsnnidiadenana neutrophil W&z monocyte

9. asdenanwindu neuropeptides (substance P) yilylinn1mnfvamasndonuLay

WUNSTHR VBRI UIaaRLE DR
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FBNUNTANYIALIAUETHINA1IN1T8NLEY (inflammatory mediators) $198uA WA A5
gudansyiauees mediators  MidAgylunszurumssniavazidunuimeddglunsussineinis
gniau Aty mseansialifiannsodugaimsainaniedudanisviiaiunes iNOS, COX-2, TNF-a, IL-1f3

Ve ) = @ 2
way IL-6 lﬁlﬂﬁlﬁﬁ’!u’ﬁﬂﬂ‘UEN‘WTE]UTSLW’[ﬂ’Ti@ﬂL?{Ulﬂ
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unil 3
s3Ugul579
(Methodology)
3.1 #aei Yageunsaluasdninaass

3.1.1  @5adl (Chemicals)

95% Ethanol, Morphine sulfate (1 mg/ml) ( #INNUANLNATINNNITOMITUAZE NTENTI
#@15719048%), Normal saline (0.9%NaCl)

Molecular biology agarose (Bio-Rad, Spain), 1kb DNA ladder (Promega, USA),
Blue/Orange 6X loading dye (Promega, USA), Primer B—actin, iINOS, COX-2, COX-1, TNF-OL, IL-1B,
IL-6 (Eurofins MWG Operon, Germany), Tris base, glacial acetic acid, EDTA (Ajax/Australia),
Omiscript RT Kit (QIAGEN, Germany), TopTaq MasterMix kit (QIAGEN, Germany), Novel Juice
(GeneDirex), RNA extraction kit (GE Healthcare, UK), 3-[4, 5- dimethylthiazol-2-y(]-2,5-dyphenyl
tetra-zolium bromide (Invitrogen, USA), DMEM (Dulbecco's modification of Eagle's medium,
Invitrogen, UK), FBS (Fetal bovine serum, Invitrogen, UK), Escherichia coli lipopolysaccharide
(E. coli LPS, QIAGEN, Germany), RNase free DNase Set (QIAGEN, Germany)

Folin-Ciocalteau reagent, Sodium carbonate, Gallic acid, Methanol A.R.Grade

Quercetin dihydrate, Aluminium chloride, Potassium acetate

31.2 '5’ﬂfv}igﬂn‘iﬂj (Instruments)
Percolator, LASBasELVIEANT (Rotary evaporator; Buchi Rotavapor, R-134, Switzerland),

LSBT EBILIAY (Christ Laboratory Freeze dryer, UK)
idesdaimiindninaaes Mettler-Toledo Model AT 200, Switzerland, Hot-plate apparatus
(Socrel model-DS37), Syringe wu1m 0.5 iaddns & needle no.26, Tail-flick analgesia meter

(Harvard Apparatus), Mouse restrainers, Mouse cages
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Lﬂ%‘aaﬁumﬁim (Centrifuge), m:LW'ingadLﬂﬁaﬁ (CO, incubator), Autoclave, Laminar air flow
cabinet, Microplate reader (Bio-Rad, Model 680, USA), Gel casting platform, Horizontal gel
electrophoresis apparatus, Thermal cycler PCR (AB Applied Biosystems GeneAmp PCR system
2400), Gel Documentation InGenius L (Gel Documentation and Analysis system), UV
spectrophotometer

3.1.3 dndvnang

= s o W §

wydiuans (Mouse) el Wug ICR flddndeuandnindnivaassuviand uinerdoudina

U

v L

Faen fumiiney sewdn 18-20 nu thwyunidsdliluieadesdminaassdrmihothetion 1 dUa
Lﬁ@lﬁé’umaﬁuamazmé’au’luﬁaaL%ﬁﬁ'ﬂ'ﬂﬂﬂﬁﬂﬁﬂﬁﬂﬂ@ﬂJ%@ 25+2°C pavAuAMUilnLazAIy
adnlnadanazlaliinn 12 $2lus eududining 50-60% lagliomsidiadsagumuninsgiues
dinnudnineaewisnad nﬁaﬂij’LgaqmwmaawzQ‘saqﬁuﬁaa*’?’]’lﬁaaﬁ chumsau&i%‘??aimﬁaﬁgm
duganszuazlaaniy ﬁnsawﬁﬂaqﬁm%’uwﬂfﬂLLﬁsmWiLtﬁW Tagvyaunsoiuuaziuile
AABALIAN ‘Lui’uﬁ'ﬁﬁn'ﬁmaaﬁqﬁmﬁnm&mazrﬁfquax“ﬁmLﬂ‘%’lawmﬂﬁwﬂamt.masﬁal,ﬁaLLamﬂfija::
VIHNBLAYYRINY
3.2 Fmsauiiuauive (Methods)
321 MSe3EUETARRIINMENLAY (Allium ascalonicum L) uwazansafinainnszifion
(Allium sativum L.) Tuiasuea
1. fuflumstaueuuasnsnibumnniniluiminaiasny srsdeuiainemandls
gndesuaiushoddlifinsindumans sminerduguasvs
2. dhdnhvemenunuaznsaiisuinendenuaztudesiivuadnas snduthunldas
Tu  percolator  hilvisauduauiuly  (Humswsiviwenussasinsudonluaios
percolator)
3. 11 95% Los1uea ldaslu percolator fldfiwasluudalnewlivihuinduinussana 1 42 Jn

1N percolator 728 aluminium foil 7i3L3 24 F4Tua

4. Wonsu 24 HlwudlvansanmeanAuly wduiy 95% wosuea wWhlulvalsviuieduun
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Uszanal 1 7 Ynuan percolator 2w aluminium foil udaiels a8 dalua Jalveen

5. Twsasazanefianalduviindudulagldiadeassmewiauuanusiusi (rotary
evaporator) fiesuimeiiazatseenlium

6. TNty thansatndildunviliuskideians freeze dry iieszmethoenly \ivansataex
uaznszifisyluesueaussglunsurlaaindenaaaugnd

v
o

7. AU % yield 1InaIMs % yield = dminfiwdiadtald x 100

UINUNANULIA

VOUAY - shallot NSy - Garlic
(Allium ascalonicum L.) (Allium sativum L.)

d a 1 o L% =
3‘1]1/] 3-1 AIDYNMIVDULANLAZINTEINLL

d ot s ar = dl
3UN 3-2 nsvsinvivenunuasiinszivielunies Percolator



rw
,f

Cae e e

[

P> o v s L4 v oA
3UN 3-4 msvhliansaiauvialngldin3eq Freeze dryer

17
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3.2.2 MIANYINATRIENTENABNLAILAzENTaNANSEiBuRanIssziuAuUn Ty
dndIneass (Animal models)
3.2.2.1 nMmedaugnsseiudangiae  Mouse Hot-Plate Method (Woolfe and

Macdonald, 1944)

g‘dﬁ 3-5 1A304119 Hot-plate analgesia meter

wann13 il linyiinanuidviindieauiou Tngnayasuuuiuaiuiou wazin

£
ar

szgzlfinyaunsanudennuieuldlaglisngauvinvdunnidenionselanegiause nyiilaiuen

seivUndeeengrsssiulinlussiulvdundiuarszsumilodundszansavuseanusouliuuiy

s

Fovaans Tivyuhd il dmidnsewdng 18-25 ndu lnenyusiaziazgnaneasuu hot-plate

v
o al

surface FamagamQiilin 55+0.5 sarraidua Aseumeuiila uimylunguiedSdu nquay 10
weinznquYin pre-drug baseline trials 3 ASIVINAUATIAY 10 U7 el cut-off time 7 45 Awnfilite

Uasiumsiindunsiesioliloifovesdnineaes dunangfnssunisideduimds wianisnszlanatng

s

JuLss Tuiinnanfidnineasunananginssutu wyidl pre-drug baseline N3 45 3undi azgndn

U

'
L2 a =

2ONANNNTNARBY  (MYFINH pre-drug baseline 1NN 45 Fuiiszgnaneanainnimnass tosn

Y

msfivyneaesfiainsanuruiauilagnau hot-plate lngliidegauimdmionszlanogaguuss
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il pre-drug baseline 1nAIAT cut-off time 7 45 il Em]Lﬁﬂmﬂwqﬁﬂﬁmawwﬂamﬁ'uﬁ'
dunsanusienuUeliinn Mnszduisuiuanuieuliansansedulivyfisanuduiiauasin
manauauawisnuulnld Weliasmaaeunynaastenatinsaunsneguu hot-plate Taeliide
guwmdmiensylanegesunsalasliiannulndiduaiua cut-off time 7 45 Jundidhe Favzsilalyl
aunsaagUnansaaeugvsssiutanliiuinanasaaeunielyl Tnsmsulananisnagauasmen
%MPE  vemmyusazsiluusiaztiaian) th pre-drug baseline A% 2 uas 3 wmAnadaieliidy
baseline vomydniu snduliarmageuluruindne @ 5 anududy g15edulInuInsgu
(morphine 10 fiadnfw/Alansibwiing) wie vehicle  avasrias udwinnsmaaay post-drug
latency #1381 15, 30, 45, 60, 90 , 120 way 240 unimdsliien

Wwam A Test latency (TL) vomyusazsh Taee

Mean of Baseline TL = (TL a%a#l 2 + TL Adail B2
wUanawdu % MPE (percent maximum possible effect) myuwsazilludazdaalag
% MPE = [(TL wdal@Suasmmaou- baseline TL) /(cut-off time - baseline TL)] x 100

AN Cut-off time = 45 Jui

AuNRUATENS I (Area under the curve, AUC) U8dusiagngy Wuildnsmiilaae Area of
analgesia

dmiu Mean of Baseline Test Latency @nnsaduiniléainaAuaioves Test Latency adadi
ABaUAzATeTians INASUAAEU pre-drug baseline anuAss Tnunsaitnilazidunmsusulinynanosd
ArwAuAsTUgnIzvaINsVIRa0nou Jeliitinen Test Latency risiivilanduaady)

nMsAnw1lu Mouse hot-plate method Uszneusie as@nen dose-response curve T89813
affvenunsuazansafnnszifsuduiesiuoa Tuakeus 100 - 1200 fiadnsu/Alaniuthutin

Tuwsiazmsveaes wimysenidu 12 nqu nguaz 10 & Tuyduau 120 dasle 1 nsmeaes
dov Insvhmsudangu fail

nduit 1 dnlunguasuau Tidvhazany
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neufl 2 Wenss3uuannmsgiu (morphine 10 fiadndi/Alansithuiin)

nauAl 3-7 Wimsafaveuunaiiennaeuqvissiuvin wadud 100 - 1200 fiadnsu/
Alansuthmiing

neuil 8-12 Wiensarimnseifieniionnaouquissiutan suadus 100 - 1200 fadnduy

Alansurhwtinga

3222 mivmaauqmﬁ‘izi'u'd'mﬁ'w Mouse Tail-Flick Method (D’Amour and Smith,

1941)

o : = .
3UN 3-6 Mouse restrainer uagiA3esile Tail-flick analgesia meter

wann1s wllsnihlinyiaanuivviadededanudou I@a'l,%’tmdaaawumqm wazin
szuzLIaAivyansanusesdanuseulilesliasdamniisuas wgﬁlﬁ%’umsz&’umﬂﬁqaanqw%
ssivvmluszaulvdundaazanunsanusesidanudeulsuiuiy

acd L7 4 L3 v ‘; (vl 1 Y] ] [~¢ 1 v aa | 1 s

ABveans Tiuyuhd e dmidnseuing 1825 3y wianydlungueneiBdu nquaz 10 6
mgusiaginazgnldlilu Plexiglass restrainer fiansalimmyasneoninls ssuremamydedsli
N 1 igufinsiisumie 4 lwuunsannuatene thwamyanineasuy Tail-flick analgesic meter

Fensruiuvauansiiv 3.7 A Tisuwmisiiuasdesiuegnsinarsesdniivieiomngls dunn
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Ltasﬁ’uﬁnnmﬁwazﬁmmqaaﬂmmm Tooil cut-off time # 4 3unfl ¥ pre-drug baseline trials 3
nfwinstunssay 10 it (wyafill pre-drug baseline 11N 4 MNTALgNFAngoNINNIIMAEDS
iloannn nﬁﬁwwﬂaaaﬁamﬁﬂaxﬁ'ﬂmqaanmmmqﬁ pre-drug baseline 11ANIAT cut-off time 7
4 Aunil eruieanwgAnssuvemyneassiuiiannsanusonnuaelduin fanszdusennuieud
miliaansanszulivgisruduauasiianisaeudussernuduinle weliamsmaaeuny
naapsevdinsaunsaaz i nesnnuadtasldiiauulndidvaiusn cut-off time 7 4 Suiidhe
wihliliauseasunemsmaaeugvdssfutaldiinmnasaaeunialy Tnensudananisvagey
WA %MPE vaanywsiazsaluldazdisna) Mniuliansmeaeu Turunasig 9 5 ANUTNTY B
szfutimnasgiu (morphine 10 fadnsu/Alansuthwiinga) wde vehicle Mevesios  wiwinis
WAEBY post-drug latency iaan 15, 30, 45, 60, 90, 120 uay 240 UnFindslien
oA AN Test latency (TL) veayusiazsa Tnga
Mean of Baseline TL = (TL adail 2 + TL ndadi /2

wlanaLlu % MPE (percent maximum possible effect) vesyusiaziluusaztinaalog

% MPE = [(TL waaldSuansnaaau- baseline TL) Acut-off time - baseline TL)] x 100

A Cut-off time = 4 Ui

AMMRUALENs M (Area under the curve, AUC) 83usasngy Auildnsmiildae Area of
analgesia

@13 Mean of Baseline Test Latency anunsasmuinildainanaduues Test Latency adadi
aalazATeTiany 9nMmavedey pre-drug baseline amns Imaﬂ%gaﬁwfiwxLﬁumsﬂ%’ﬂﬁwwmamﬁ
AnuduiAsiuanEvINsnaednau Jslithen Test Latency ASafivianmuinugie)

msfinwlu Mouse tail-flick method Uszneuse n1s@nun dose-response curve Ueans
affavenunuaransaiansufisntuesiuen vuakeust 100 - 1200 fadndi/Alanduthviing luud
azmImaaes wimyeenidu 12 ngu nguay 10 s Mwydwau 120 dade 1 nsmeassdes Tagvinns

2

wuangy fisil
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nquil 1 dndunguaiunu Bidvhazay

L] 9

=b

'
) =l

nauil 2 Wienseiutamanasgiu (morphine 10 findnsi/Alansinimiing)
nauit 37 Wansatavouunafennaeugvdsziutin wuiakaud 100 - 1200 fedni/
Alansuthwingy
nauil 8-12 Wiasanansuivuilenaaeuguisziutan auwaiaus 100 - 1200 fadn3u/
Alansuming
3.2.3 msAnwnalnniseengusdunissniauainasanavienuaaznsuiieuluwad
iwzidssnlasvie RAW 264.7
3.2.3.1 msiavavad
\deawad Murine macrophage (RAW 264.7) Wewnsidsawadiiusznausne DMEM, 10%
FBS wag 1% penicillin-streptomycin Apsmeldanisaid CO, 5%, 37 °C
3.2.3.2 nsinwanuduivvesarsafaveunsuaznsafisudoiwadininiewnlasmia
RAW 264.7 17875 MTT reduction assay (Mossmann, 1983)
wdnms toulesl mitochondrial dehydrogenase Tuwaafiidinanunsawdsu MTT duduans
tetrazolium salt (3-(4, 5-Dimethylthiazol-2-y1)-2,5-diphenyl tetrazolium bromide) Jundndsiaei
lifaganeth (violet formazan crystal) Weasaesefnhavanedun3s smududureansganiuuas
wduwimealaoassiuadiidinwasmsutsiniininnueisadlasansansiaianisganauuas
483 formazan 71 570 wluns
naaauiienianududuiiomnzauvesasasafiliifuivrowad Tnounizidsasad RAW
264.7 Thiis o 10" cells/well Tu 96 well plate W& incubate Tu CO, incubator, 5% CO, Wuan
24 lus ntuinasatnanududy 0.03125, 0.0625, 0.125, 0.250 waz 0.50 HaanIu/ladang

& incubate Tu CO, incubator, 5% CO,, 37 aswaldvaduan 24 Flus WasueduuYad
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s

uwaziinans MTT ¥ad formazan MAn9InN15%19uw84 mitochondrial dehydrogenases duliufiin
mMssentinvaavad TneldiaTes microplate reader 7 570 ulunsyingh 3 as

(maneing dmsunismadeu MTT 210 preliminary  study  Tulasanis NRCT-JSPS  joint
research program JunsAinwianuiduiwvesansadaveuuniwasnssifisudeadiniziasanlas
W13 RAW 264.7 p3878 MTT reduction assay lns@nwinavesansainviouunaznseidionlugamiiy
Wty 0-1.0 fiadnsu/fladans wazyhnismaaelnednnsesiedu Seaisiuaunismeaeddifiome 5e
FovimsmaasaitoniaadutureasatavesnaaznIsfio v ay laiaanuliufivee
wadlmiielflunedeusensuaneanvestuiifedosiumssnausely)

3.2.3.3 MsAnwNadIsAiavieuuAILarasanansziBusanIsuanteenvadEy  inducible
nitric oxide (iINOS), cyclooxygenase (COX)-2, COX-1, TNF-@, IL-1f uag IL-6 Tuiwadnzides
wlasviaiignnssdudae £ coli LPS TmensnsaaiamswisuuUawasssfu mRNA #fnns
ﬁqLﬂiﬁ:ﬁﬁuIﬂaiﬁLwﬂﬁﬂ Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR)

"‘J%‘miLLas‘UxumE)Uﬂ’l‘iﬁﬁ’ﬂ RNA wag reverse transcription-polymerase chain reaction

1. Split cell Aymndutu 10° cells/ml U3uns 1 ml adly 12 well plate 91034 incubated
Huan 24 49lue

2. Wuansvagey Anuuduiinmvun incubated Wuan 22 $alug

3. nIgAUMS E. coli LPS ud1 incubated wedn 2 talus

4. \fiu uazain RNA Taeld RNA extraction kit (GE Healthcare, UK) wazldismsananuisey
ulugaain Jeuszneudeduneunsyliisaduan uaznudionisviliiudiuonsediuantius

WWIAEAAY wazkilely Column fianansaduriu RNA 16 total RNA 9zduegusian Column o 9ntiudns

Y

Y

metWinadneg uazindn DNA fivuiloushe DNase enzyme gaviedna RNA #ldeonain Column
lagldiunitlaidl RNase ¥au3unes total RNA 7ilsishe UV spectrophotometer 71 260 was 280 wnly
s UM total RNA il Taeldgns

Concentration of RNA sample = 40 ug/ml X A260 X dilution factor
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1% Omiscript RT Kit (QIAGEN, Germany) wWaeu RNA Ju cDNA Teeioules] reverse
transcriptase 3l4U3uas RNA Budy 40 ng WamTIaUIunaes B-actin, INOS, COX-2, COX-1,
TNF-0, IL-13 uaw IL-6 #9635 RT-PCR G914/ cDNA 3udu 3 ul Tneld primer w3y B-actin, iNOS,
COX-2, COX-1, TNF-Q, IL-1f waz IL-6 sawandlumsnedl 1 fiuuSua cDNA fewades thermal

cycler PCR wsazduly 27 seulumsiiuuSunadeszuuildmmsed 3-2

M9 3-1 Oligonucleotide primers mmUﬂsxuauﬂﬂi RT-PCR

Genes Primer Sequence : (5’-3") Expected | References
sizes (bp)
B—ac’tin Forward TCATGAAGTGTGACGTTGACATCCGT 285 Won
Reverse CCTAGAAGCATTTGCGGTGCACGATG et al. (2006)
iNOS Forward AATGGCAACATCAGGTCGGCCATCACT 454 Won
Reverse GCTGTGTGTCACAGAAGTCTCGAACTC et al. (2006)
IL—1[3 Forward CAGGATGAGGACATGAGCACC 447 Sugawara
Reverse CTCTGCAGACTCAAACTCCAC et al. (2003)
IL-6 Forward CATCCAGTTGCCTTCTTGGGA 463 Sugawara
Reverse GCATTGGAAATTGGGGTAGGAAG et al. (2003)
TNF-0L | Forward ATGAGCACAGAAAGCATGATC 276 Won
Reverse TACAGGCTTGTCACTCGAATT et al. (2006)
COX-2 | Forward GGAGAGACTATCAAGATAGT 861 Won
Reverse ATGGTCAGTAGACTTTTACA et al. (2006)
COX-1 | Forward AGTGCGGTCCAACCTTATCC 382 Won
Reverse CCGCAGGTGATACTGTCGTT et al. (2006)




< 5 a a
A39N 3-2 SxﬁUm“ﬂUﬂ’]iquﬂiﬂﬁm DNA
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Denaturation For Cycles
Final
Genes FRT Hold
Denaturation | Annealing | Extension | Extension
Inactivation

B-actin 95 °C, 94 °C, 60 °C, e,
2 min 1 min 1 min 1 min
iNOS 95 "¢, 55 E. 60 °C, POINE,
2 min 1 min 1 min 1.5 main
COX-2 95 %C, 94 °C, 60 °C, TR,
2 min 1 min 1 min 1 min

Tzl

95.4C 94 °C, 55 5, 12 G, 4°C

COX-1 10 min
2 min 1 min 1 min 1 min
TNF-QL 9-°C, 94 °C, 60 °C, T2 iC
2 min 15 Sec 1 min 1 min
IL-1[3 94 °C, 94 °C, 60 °C, &
2 min 45 Sec 45 Sec 1 min
IL-6 94 °C, 94 °C, 60 °C. 72:%C.
2 min 15 Sec 1 min 1 min

¥»521980U RT-PCR products #ildlag

gel 19 TAE buffer 1X {Husvhazas Jaanuduvesuay products lnganfiun1svinujisenues Novel
Juice (GeneDirex) AU DNA uazanuisaiiouasldiilonsisdouseinies Gel Documentation
InGenius L (Gel Documentation and Analysis system) LVBWARAIBITZAUNISLAPNBDNYDY iINOS,

COX-2, COX-1, TNF-t, IL-1[ IL-6 waz B-actin anniusumandulsmnumsuanseenvesdulasiody

aca @

J0DLARA

dnaau (relative ratio) fiu MRNA vas P-actin #l4i8u internal standard ¥innsAnugn 3 ad

17510334 (electrophoresis) Ul 1.5% Agarose
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3.2.4 MFIATITVRIUIUIUNEI5HUDATIU (Total phenolic  compounds)  Tuansann
waukAuazasanaAnszifisy 1aeds Folin-Ciocalteus (Singletion and Rossi, 1965)

wann1s arslunguilueaaunsaiinuiseneendnduivans Folin-ciocalteu reagent Linans
dduunuderfiaunsnganduuas Uv-Visible 7 anuen adu 765 unluaes shnmsmusnames
a15#lueasiul (total  phenolic  compounds)  WisuwindulSuruseansaunadn (gallic  acid
monohydrate) %‘ﬁsﬁ’lﬂumsﬁuaammgm

NSIAIENAITAANY 20% Leifgumsuaiun (Na,Cos)

T4 Sodium carbonate anhydrous 20 n$u azanedetndu 100 fiadans.

ﬂ’]‘iL(v‘f'%'EJuﬁ’]‘iu’lmg’m Gallic acid stock solution

W38 Gallic acid stock solution fen1sazane Gallic acid 125 fadnsulu 95% Les1uea,
U303 4 fadans antuusuusinasisihnduauasy 25 faaans eansazans Gallic acid stock
solution ALY 5 Jadnsuseliadans.

malesBumsaza1eiuauInTHIUANITNTES 9 nlilaeldUundneansavate Gallic acid
stock solution AT 5 fadnsusefiadans lulsunsenag fmised 3-3 udwiulSinasee

thnduliidu 10 faddnsegldamsazaneannsgudutu 005, 0.10, 0.15, 0.20, 0.25 ua 0.30

Taansu/Aladans auaeu



o~ = i ) o 2 & a P~
5197 3-3 Man3euasazateuInsy I Gallic acid WieldlnzvimuSinaasilueas
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Wﬁ@ﬂ“ﬁl ﬂ’]’]JJL‘I!JJZJ‘ll!Ju‘Ui’Na’I'SGSﬁ'IEJ U%ll’lﬂiﬁlm%ﬂi‘lli"ﬁ]'m
Gallic acid (mg/ml) Gallic acid stock solution (ul)

1 0.05 100

2 0.10 200

3 0.15 300

4 0.20 400

3 0.25 500

6 0.30 600
NFATHNIINUINTFIY

1. Dimansarane Gallic acid Tuwmazaududu Usunes 350 lulasdnsasluvasnnnasd

YHUUA 6 NaDA

2. \fin Folin-Ciocalteau reagent 700 lulasansuazihnau 7 Jaddnsivelidriuudniluiiu

Tuntiaduan 10 wi

3. LAy 20% Sodium carbonate USunas 3.5 daaansiaenslinnaenausaitidianizdiulaas

Tluwrazvaaaveass Wwelwgniu faneld 1 9alue

4. fnAnisganiiunasit 765 wiluues legldasazarefusarnsgiunnudaudu 0 Sadn3u/

fladdnsuansiSouiiou (blank)

5. adunsminasuseinanudituvesasuseneuiiueaunssu fuAnsganiuuasi

ala
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mMsnsviaUSuuasiueasiuluasainvenwaiLaznsuioy

wisuipgEnsazaeneuLAmaznInioy Tnsazawansatmeunonuas 40 faansaluh
10 adans laAmuuTuvesEmsaraevelLawyiniu 4 dadnsu/Aadans wavazanvansanavenu
nsufion 400 dadnsuluth 10 fedanserldmududuresasasaenszfionwiiu 40 Tadniu/
Haaans

Pniudiunansazanofethmenuaasnseiionuiines 350  lulasansadlunassmaaes
Nty nansieg wmilaufunsaiNunsMinnsgIu Ae Wn Folin-Ciocalteau reagent 700
lulasamsuazinngy 7 Sedasswdrlidrfudnhludvluiiadune 10wt andudy
20% Sodium carbonate 3.5 fadAssivgliidndiu Midli 1 $alue iluiarmsaandusasd 765
WULIAT

nsANUIMMIUTIIME AU

thAN15gANALLAIIRIaN5IASEIU Gallic acid  Aianmidiudusingg wasransluinsgiu
(calibration curve) 5¥winaFNIRANTULAIRUAIAIIINTUYRIENTHINSEIU Gallic acid vzldaunTs
Wumse. daAnisganduuawesansiiedns dsnduanluauns dusssiild agliusunneesans
fusaswiiiiluassetnausasialugufiadniuves Gallic Acid Equivalent (GAE) lmAmiiteuriu

UMUNVRIANTANAINUIU 1 AU

3.2.5 myaziviuuasanlaueedsiy (Total Flavonoid compounds) luansanna
NaULAILAENENANSZWBY (Pourmorad et al., 2006)

vann1s anstungunailueenansaiinUiiseniuans Aluminium chloride waw Potassium
acetate Anansfianansagandunas UV-Visible flmnuennndy 415 uiluns vinismu3unumes
aswanlhuesdsin Wsuwiduuiinames Quercetin ddltiluasnalusedinnsgiu

N13LH38 10% Aluminium chloride

wisulagazate Aluminium chloride 1 nsulu methanol 10 iaddns
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NISLASEN 1 M Potassium acetate

w3snlaazans Potassium acetate 0.9814 n3u Tuth 10 fladans

NIN3ELANTAZAIELINIFIU Quercetin

W38 Quercetin stock solution FRen1sazaY Quercetin dihydrate 7.8125 fadnsu
(Wihfiu Quercetin 5 fadn3u ) Tu methanoludusuusanasme methanol Auasy 25 fadans agla
Quercetin stock solution AMuELYY 0.2 faansu/dladans antuthudenslildansazareniny
Wil 20, 40, 60, 80, 100 lulasnsu/fadans lnewwSeuain Quercetin stock solution TuuSuns
F199 Fan9197 3-8 wdSuUSIasmeindulidu 10 Jadans

M3V 3-4 NSWTENENTALAIBINTFIU Quercetin WiBlTTATIZIMUTINMENIWAlIUDEAT I

waonii ALY TATaY USumsTnSenunenn
Quercetin(ug/ml) Quercetin stock solution (ml)
1 20 : 1
2 40 2
3 60 3
q 80 (43
5 100 5
M3AsNNTIMLATHIY

1. Yweansazane Quercetin Uuns 600 lulasansiunmazanududy aslunasnnnaas
Wavun 5 viaen

2. \@1 methanol 3.4 faddnsivenlvdnnu

3. fisl 10% Aluminium chloride uas 1 M Potassium acetate ag9a2200 lulasansuaziin

nAu 5.6 Nadansasluvasamaasy Aeialigamgivies 30 unil

Y
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4. Taemsganduuasd 415 wiluns Tngldasavans Quercetin ANUTNTY 0 fadnfay/
Taddnsiuansiueudiou (blank)
5, a%’wﬂi'lw:ﬂmgwuiwdwmmLﬁu‘ﬁwmm'ﬁazmammiﬁm Quercetin fAuAIN1IAANEY
uasiiiale

masmviaTnaaluesssuluasatamenuniaznssiiey

InSBafIng A sazaneneLLar Ry lavazangansatameunenuns 200 fadnsluth 10
faddnsaylannududuresasazanovenunuriiy 20 ladndu/lladddns uarazawansatmveny
nswifien 400 fadnsuluh 10 faddnsezldrmnduiuvesansasarensuiionyingu 40 fedndy
iaddns

vty Vmansazanedts veluALaENIEeNUIIes 600 TulasAnsasluvasansass
ity Faenssineg willaufumsas N minsTIy e methanol 3.4 Sadanswerliidnty Wiy
10% Aluminium uag 1 M Potassium sgsay 200 lulasAnsuasiiintingy 5.6 inaddnsadluvasn
VIGEN ﬁaﬁﬂ"ﬁﬁqmmﬁﬁaa 30wt nlvindnisganduuasit 415 wiluaes Tneldansazany
Quercetin Anudnty 0 fadnfu/Naddnsiuasudoudioy

nsAwIMUsIMaluefs

PMSYANFULATDIINSIMSTEIU  Quercetin Tipmudiiusing 7 WE NN
(calibration curve) ':a:vrmﬂ'wm‘agmﬂﬁuuaaﬁummlﬁm%uwmm'smmg'lu Quercetin MnaNN15LEY
3. mnﬁ'juﬁwh@mﬂﬁuum (absorbance)  fiinlé WiSsuidisuiunswinassuwesansavans
HAIPU Quercetin Awaluaumaduasedild axldvinamsmatluesssumde Total flavonoid
compounds ﬁﬂuﬁﬁﬁ’iaéwﬁmuaﬁﬁ?aEJ'NLLﬁiamjﬁﬁsLug‘lJﬁaﬁﬂ‘%’u‘um Quercetin Equivalent g

ARBUAUTmInYesansannsIuIy 1 ny

3.3. MIBURaNMIMARRUazNTIn i teyaneadia
mM3finugmssziutinly hot-plate was tail-flick test mMsfinmgrasiunsshlay Wiy

mmumﬂm'mwdwﬂq'u'lumswmaauqw%ﬁmmié’mau mMiuanseanvesdy PB-actin, COX-1, IL-13,



il

COX-2, TNF-@, IL-6, iINOS Tenunantsaaealiudiaie + Amunainedeunassutesdiaay
(mean + standard error of the means) JAs1wsATIILANGAIISENININGUYIARDIAINY WaEnauAIUAN
lagld one way analysis of variance (ANOVA) waziUSouidfisunagie multiple comparisons #3¢

o  as a @

LSD (Least Significant Difference) statistics WasanFAMuuAnFeEeditedfymsadanss s
AnaBesiufl 95% (P < 0.05)

mMlnswimuUSinuasitueasi (Total phenolic compound) TeauRaUSINaIEsTUDA
swiifiluansanaluguAiadoiadniuves Gallic acid equivalent (GAE) + FArmIAARIARBLANASTIY
veA iy doasain 1 niu

MlAsimMUSInumswalueesisan (Total flavonoid compound) S18MURAUSIENES

Wenhueedswidluasaieluzuliadnfuves Quercetin equivalent + FNAINARIALARD LIRS U

YDIANAAY PoaNsana 1 NSy

d o = s
3.4 #0UNYIIN53Y
Ve iins ansinduenans uminenduguasivonil

vesuiinmsguiideuasiaunudndasiqunmanayulng sninendoveunny
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uni 4
WNAaNIS328

(Results)

4.1 wan1swseuasanaauunILazasanansaisuluesuea

Wethdwivesmeuusuaznsuiionfivennulusenuds unthugesliiivunadnaastinn
winlngld33 Maceration My 95% Lesnuea wahansasareiianmlalusuveiondvinazaeeanlagld
\A384 Rotary evaporator anduhansanaildluyinliuialaeds Freeze dry itelildansatameu
(Crude extract ) ansafiavenuazifimasuuns fdnvasufuasmiendntes asatanssiioy
fidmaesgou Tanvaruds delddouyn aunsadnesnanuinldine snuuzvesasatameuung
nazifion Muandlugui 41 Taoll % yield fauanslumsned 4-1 FeuSuaiansadnilétiviun

iigawasensliaudugamsAnynansive

A

™
L]
&

WOULAY - shallot AssEy - Garlic

(Allium ascalonicum L) (Allium sativum L.)
=l W ) a a & v v
E‘Lhﬂ 4-1 LLﬁﬂ\'iamﬁm&‘ﬂ’ﬂﬂﬂ'ﬁﬂﬂﬂ‘ﬂFJ'TU‘U?N‘WE}JJLWIGLLaﬁiﬂ‘wL‘V]EJ&JV]N’]UH’]SVI']HLWLLWQIWEJ

L3904 Freeze dryer
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o S o v ¥ ) v ' - o a
A137199 4-1 LLaﬂﬂUWWUﬂ?lﬂ\jﬁHUIWiLLWQ WIUNATANANYIU AN % yield LaZANYUZVDIANTENA

‘MEJ'TU%’lﬂa’l'JUﬁJ')‘UE]GWBMLLﬂQLLﬁ::’ﬂ'iBLﬁ&lll

Jo3ya Msanaveny Msananeny
INAIURIVBINDULAY PnnNFWINVBINTELTE
thmtinasdlns (o) 223791 1810.62
thwitiansafianenu (g) 160.36 128.01
A1 % vyield T17 7.07
ANHUEVIESANAUEIY thnnaouuas Andnsoou
Tuniinidniae ALY

4.2 wamsﬁnmqw‘észi’ummaamsaﬁ’maqu‘lw:mauumuazn‘mﬁau’[mamuaalu
dnnaang

vnsAnugndsefutan (analgesic activity) vesansaneayulnIveuwanaznsuiivyly
lsuealudninaaomyiiudnsines] fed5 hot plate test uas tail-flick test

4.2.1 wan’nﬁn‘m:1m§533’mhﬂmaaaﬁaﬁ'ﬂﬁqulwwa:umeazn'mﬁau’lu Hot plate test

nanadeugnssziulinuesasatanenuntuazansatnnseifioaluosies  §

TnqUszasdiilenaaaugissiutnvesmsadnusuiisutusssiutanedity (Morphine  sulfate)
wun 10 fadn3u/Alanfutming laginsmagevlunyiivinsmadildsueuesiunasarsadn

venkaazasanansziisnluesuea Tuvune 100 - 1200 fadnsu/Alansuiming Tnonisaais

N NYBBA (intraperitoneal injection) e lunadeuseds hot plate test Famagaunndlin

'
<= = =

55:0.5 asmwaldiva aseusneuiala Tnedl cut-off time 7 45 Sunilifedesfunsiinsussiese
\eidovesdninaass dunanginssuniadeduimd vionisnstlanegaguuse Juiininand
dnivnaoanananginssuty  Tnevinmsnadeum pre-drug baseline trials 3 afviafundsay 10 wrf
(M3AUI Mean of Baseline Test Latency Auadlindiedeves Test Latency ﬂ%ﬂﬁaamazﬂ%

Y813 21NNSMAdOY pre-drug baseline @uAss Imaﬂ%’aﬁwﬁmL’ffumaﬂ%’u’LﬁwwmaaaﬁmmﬁumEJ
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o 1 T
v o =t

AUAN1ILYRINISNARBINeY Felaiidn Test Latency Assvimilanduineme) waz post-drug latency
fivaan 15, 30, 45, 60, 90 , 120 uwaz 240 wiindslvieiterulnme percent maximum possible
effect LLazﬁ’umﬁﬂﬂW (Area under the curve, AUC) “UBQLLm'asnEiu

WansaaeIwud1 wyiivinsndguaiunuiiliivinazats Normal saline  (NSS ; solvent
control) i1 Area of analgesia \Winfu -2033.28 + 1464.86 % Maximum possible effect-minute (
% MPE-min)  wagnydiudnslizue1sziuvan Morphine Tunna 10 fiadndu/Alansuthmng fiAn
Area of analgesia Winfiu 1255532 + 1933.79 %MPE-min LANFIINNGUAIVANEETTadFE Mg

afm ( P < 0.05) ﬁmam’luguﬁ q4-2

Mouse Hot-Plate test

16000
*
14000 - T
£ 12000
u% 10000 -
0.
= 8000 -
)
pe 6000 -
‘®
= 4000 -
©
s 2000 -
k]
P 0
(O]
L =
< -2000 - J_
-4000 -
-6000 : .
NSS 10 mifkg MO 10 mg/kg
Treatment

31117'1 4-2 Mouse Hot-Plate Test waneAfufiléns y Area of analgesia (%MPE-min) Tutig

0-240 19l wia91ndA normal  saline  solution  (NSS) wazNesHu (morphine  sulfate;

2/

10 dadnsu/Alansiiming) [Wwvneewios weiazngulinydiuau 10

aa

* P < 0.05 wamimnuuananegaiiied yneaifdiewSouileuiunguauauiladu Nss
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TunsveseaiiomaNuduius s InTBsEsatAvesLALasasatanseienlunisseiu
U0lu mouse hot-plate test wuasanaveuwnLazansanansienluesIuea YuIm 100, 300,

600, 900ua 1200 Hadnsusioflansuuimingi A1 Area of analgesia ( %MPE-min)  sawandly

v
ar

mIni 42 Asilliwuanuuensrmeaifidewisuiiisuiunguaiuauilaiu Normal  Saline

(P > 0.05)

P - o v . 4
M54 4-2  Mouse Hot-Plate Test uammwuiilansav Area of analgesia (%MPE-min)
Tur3 0-240 W9 89910 @A normal saline solution (NSS) wazasananeuLAILazESARANSELToY

lweswea (100 - 1200 fadndw/Alaniuming) Wnwwesios wsesngulduyduau 10 &

Area of analgesia + Standard
asvngeu
error of mean (% MPE-min + SE)
Normal Saline -3145.38 + 1960.80
ansafavenussluestuea 100 Sadndu/Alansutmiing -5419.93 + 2506.58
asanavenuasluasuea 300 fadndu/Alandutmtingn -289.60 + 1476.19
ansataveuwasluesiuea 600 Sadnsu/Alansuihming 148.35 + 2279.37
ansafavenuasluesiuea 900 faaniu/Alanduthmring 2369.63 + 3738.60
ansanaveuwaslesuea 1200 fadndu/Alansinhmtings -2372.66 + 1082.34
anadansufiedluiesuea 100 edniu/Alandumiing -5306.35 + 1426.90
asaranszdienluesuea 300 fadniu/Alanduhmiing -1306.09 + 3171.28
asarnnsuiienluesuea 600 Jadn3/Alansuimiingy -4073.63 + 2662.24
asanmanszidisdluesiuea 900 Jadnd/Alanduthwiing -4301.13 + 1998.34
asatansuiienluesiuea 1200 fadnd/Alansuiviing -2320.96 + 1017.41
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4.2.2 wansAnwaVssEiuUIAasEmsaiaayuInsvenunwaznsifioyly Tail-Flick test
nsadUgYSsEIULInYeasataveL LAz sainnsu feylulesiuea finqussasdlitovinaoy
anssiutinvesasatnUssuTisufvenssiu ey (Morphine  sulfate) vu1n 10 fiadnsu/
Alansuuiing Tagvinmsnedeulumyiivinsimediildsusmesiunasasateuuniuazansarte
nsuilenluesuea  luvuie 100 - 1200 fadn3u/Alansuthwiings Tnen1sdndmatessios
(intraperitoneal injection) neuhlunaaeusmeds Tailflick test TnehwyiitnSenlidmiunmeaaes
7ldl3lu Plexiglass restrainer 1 mAdaY Yamyaanasu Tail-flick analgesic meter Fadapan
iivveauaneiifl 3.7 °A Tiiumiiuadesiuegnssnansvesditinadesmnely dunauaztuiin
wanfinyaztnmeesnannuas laell cut-off time # 4 Sl Wetosfumsifindunsedeidodenos
dnivmans ¥ pre-drug baseline trials 3 ASavinafundiay 10 u¥ (N3¢ Mean of Baseline

| T
U =

Test Latency AuaildninAaderes Test Latency asifiaosuazasafiam 91nn1svadeu pre-drug

o
=

baseline @unfs Tnpadaii fleandumsusulivynasestinuduineiuanmivvesnsmasssieu el
11A1 Test Latency adaiiviandunnig) uay post-drug latency #vian 15, 30, 45, 60, 90 , 120
uay 240 uniindalieniioruame percent maximum possible effect waviuiilinsw (Area
under the curve, AUC) Y83usaengy

nansnaasanuIn wiudnsnaualunuitléfiviiazats Normal saline (NSS ; solvent
control) fifi Area of analgesia Witfu -1000.39 + 721.66 % MPE-min waznydudnslauenssiu
120 Morphine Turun 10 fiadnsu/Alanuiming e Area of analgesia Wihiu 12751.35 +

2523.79 %MPE-min uwansnainnguauauegditodfgmeedia (P < 0.05) fuandlugud 6-3



|

Mouse Tail - Flick test

18000
16000 - *

14000 +

12000 ~
10000 -
8000 -
6000
4000 -
2000 -

" |

-2000 -

Area of analgesia (%MPE-min)

-4000 T T
NSS MO 10 mg/kg

Treatment

g‘dﬁ 4-3 Mouse Tail-Flick Test wanafiuiiléing1w Area of analgesia (9%6MPE-min) Tusing
0-240 Ui n&anda normal saline solution (NSS) wazuesHu (morphine sulfate; 10 fiadn3w/
Alanuwiingd) Whmnegees waasngulivyduiu 10 M

* P < 0.05 wamAnuwananegeildd Agnaifdaeuiisuiunguauaunlaiu NSS

Tumseaeaiievnarudiiudssniuunauesasatavenunsuwasansafanseifiouuas sy
nssefutanlu mouse tailflick test wudansadaveuunsuazansainnsziisuluiesiuea vuna
100, 300, 600, 900uas 1200 JadnSusoRlansuiwingn A Area of analgesia ( %MPE-min) &3
wandlupsnd 43 diliwuauuanmeaneadfideSouieutungueuauiilésu Normal Saline

(P > 0.05)
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A19197 4-3 Mouse Tail-Flick Test uanf WuAildnsan Area of analgesia (%MPE-min)

Tugae 0240w wd9nda  normal saline solution (NSS) uwazansanaveuuaslues usg

(100 - 1200 fimd@niu/Alansuiming) Wnsesie wiiaznguldvydiuau 10 #

d13nday

Area of analgesia + Standard error of

mean (% MPE-min + SE)

Normal Saline

-1000.39 + 721.66

asanaveuundluiestuea 100 fadnsu/Alanduiwing

509.10 + 897.00

asananeNwAdluLe5IUea 300 Haansu/Alansuumdng

-4546.03 + 2693.52

arsanavouwalules1uea 600 Haansu/Alansuiiming

-2244.52 + 1798.39

asananauwaaluesuaa 900 Jadnsu/Nlansuthniing

-5612.02 + 3173.41

ansanaveuwaslulesiuea 1200 fadndu/Alandnimting

-7988.20 + 5928.62

asanansziiienluesiuea 100 Haansu/Alansuiinwing,

59.44 + 837.24

asdanansziienluesuea 300 fadniu/Alandniving

850.00 + 1166.80

asananszifigululesiuea 600 Sadnsu/Alanutiviing

1720.67 + 669.03

asananseisuluesuea 900 Sadnsu/Alansutming

1547.03 + 735.67

anvanansefisnluesiuea 1200 fadniu/Alandusimings

2256.36 + 1397.03
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4.3 wan1sAnwinalnmseengn’ MuUN1sdnNEUIINETEfaeNLALaTaTaRANs o Ty

LwaRWIELAEIUN1ASHAY RAW 264.7

— W

v N g

gﬂ'ﬁl 4-4 dnwaylead Murine macrophage RAW 264.7 Allumsainuiae

4.3.1 Namswmaaumqmﬁuﬁwmm'sﬁﬁ'ﬂwa:uumu,azmsaﬁ'ﬂmmﬁauﬁ'm MTT Test
aNUTYNYAd RAW 264.7 Allumsinuiidnvazduandusuil 4-4 lunsdnwadeiilg
msﬂmﬁummLﬂu‘ﬁwiawaﬁ’uaqaﬁaﬁ‘wauLt.ml,l.aza'ﬁaﬁ’ﬂnmﬁau 1ABN1T incubate wwadiuans

aﬁ’mwauu.muasa"lsaﬁ’mnsmﬁamﬁm"nm'ifuifuvi'mﬂﬁ'u (0.03125, 0.0625, 0.125, 0.250 waz 0.50

s =

fadndu/fiaddns) Wunan 24 $9lus waziarn cell viability Iaelld MTT assay iemaadutuves
asatngugariannsalilumavaaeulunisuanseenvestuiiisidestunssnaulneiludam iy

Nusolwad NamiﬁnmwuiﬁmsaﬁwamLLmLLazmiaﬁ’mﬂimﬁﬂuﬁm'}mﬁuﬁu 0.5 Hadnsu/Naddng

2
ol

vililadiinissentinanas (cell viability) Wiy 60.31% was 85.74% mudwU fananslunsav

LLammmﬁ’uﬁ’uésxmwwmmaaaﬁaﬁ’ﬂmuLLmLLaxmsaﬁ’mnisLﬁauﬁlﬁ%‘mtaz%'aaaz‘uaamisam%f‘m

v ]
[ =

YouYad JUA 4-5 mﬁ"m'mLuﬂnsmaahaﬁﬂ’aﬁ'}ﬁ’ty:.umﬂ%'ﬂuLﬁauﬁunduﬁlﬁlﬁ%’umwﬂaau
P < 005 dsvlumnunduiuvesarsataiaessiafidonldlunisinuseluie 0.0625-0.250

s e

1adn3u/iiadans
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100 "
Garlic

80 4 *

Shallot

)
=
L

*

Cell viability (%)
S

20 A

0 T T T =

0.000 0.100 0.200 0.300 0.400 0.500 0.600

Concentration (mg/ml)

= ) ar ar o . = v

3UN 4-5 wavesansarinansatimvauuag (Shallot) uazansadmnssdion (Garlic) PAMaTuTY
0.03125, 00625, 0.125, 0250 wax 050 Jadndu/fadans ABN1I50BAYNISTONTINUDLTAS
RAW 264.7 llanaaausmie MTT Assay (ALAABIINNITNNGBY 3 MINAGDY, n = 3) * upNANINNEN

mIvAueEeiidyd Ay eaia (P < 0.05 )

432 wavasEsENaveNLANLATE ANl uRaNS LA aNYBIEY iNOS, COX-2,
COX-1, TNF-@t, IL-1B uay IL-6 “lumaémmg&lmﬂﬂswﬂmﬁgnns:ﬁj’uﬁw E. coli LPS laans
293N 1TUABULUAS YD 93U mRNA iifimsdunssitulagléinatia RT-PCR

MIANWINSUARIDBNUBIEY INOS, COX-2, COX-1, TNF-QL, IL-1B uaz IL-6  Tnonsrasoums
duAsies mANA Tiasredunelusad RAW 264.7 9638 RT-PCR WansAnymuUTIeadilignnasdy
MBS £ coli LPS (unstimulated RAW 264.7 cells) waenguildsulawsasatiaeLuamioasarin
nsiflsuAMNdY 0.250 fadndu/fadsns fimsuaneanvesdy iNOS, COX-2, TNF-Qt, IL-1P uag
IL-6 tion Tuvasfiwad RAW 264.7 éFumsnsedude £ coli LPS 10 lulesndiu/fadans wuhiing

UAAIDBNYBIEN INOS, COX-2, TNF-0,, IL-1P uay IL-6 TuuSuasifiniy, lagwuiu3uumsuansesn
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Y038 INOS, COX-2, TNF-Qt, IL-1B wa IL-6 Aidaidudndiufuiy B-actin #il4i8u intemnal control
lundswad RAW 264.7 AlailsiFunisnszdudae £ coli LPS uazlunguigad RAW 264.7 filuansarin
Tenuuansnetunduitlézunsnssduiae £ coli LPS iRsseghaifiznagaiitid gynaadia (P < 0.05)

’Lumsﬁnmqméé’uéﬂm5Ltamaaﬂ‘uaa§u INOS, COX-2, COX-1, TNF-Q, IL-1P uwaz IL-6 Tu
wad RAW 264.7 Aldsumsnssdudae £ coli LPS ity 10 lulasniu/daddns hldlnsnns
Wisuiiuuinmnisuansesnvesduiieatesiidndudndiutuiy B-actin Al#idu internal control
sswingumvaudaiuead RAW 264.7 fldFunsnseduiae £ coli LPS iiesetafenasngy
vnday laun nduwad RAW 264.7 fildsunisnsedusng £ coli LPS wazlssuansannauidudusineg
30E3 positive control lpgannIsnaaowy NAUAIUAN 19aA RAW 264.7 Aldsumsnsedusie
E coli LPS awnsatnilviwadiimsuaniesnves iNOS, COX-2, COX-1, TNF-0., IL-1P wag IL-6
mMRNA sghadiuledn é’umm'l.ugﬂﬁ 4-6, 4-8, 4-10, 4-12, 4-14 uaz 4-16 UGy

@13 Aminoguanidine 0.125 fiadn3u/daddns waz Indomethacin 0.125 fadndu/fadans 4
T4du Positive control groups 'LumwmaaammiﬂETUé‘Jy’mmLamaan‘umﬁu INOS, COX-2, TNF-QL, IL-
1B uaz IL-6 luwad RAW 264.7 lAFunsnsedude £ coli LPS Auandluguil 4-6, 4-8, 4-10, 4-12,
4-14 uaz 4-16 sudIAU &ﬁiaLﬂ%’&lmﬁHUU‘%mmmiLtamaaﬂwaaﬁu iNOS, COX-2, TNF-0,, IL-1P uae
IL-6 fiRnwdudadauiy B-actin IBWTNNGUIad RAW 264.7 fignnsdiudie £, coli LPS uazlaSuans
Aminoguanidine 0.125 dadn3u/Aadans waz Indomethacin 0.125 fadndi/dadans LaznguAIuAL
wad RAW 264.7 fildSunisnsz§udg £ coli LPS Wissegradieamuindiauuansaegnaiitedidy

el (P < 0.05) dauansluguil 4-7, 4.9, 4-13, 4-15 wag 4-17 puddu

4.3.2.1 wa*uaazﬂiaﬁ'ﬂwammqLLa:a'rsaﬁ'ﬂnsztﬁawiammamaanmaeﬁu iNOS
asanaveNLAILazansananseIBufind LTy 0.0625-0.250 fiadnsu/dadans ausnsue
M3UARIRBNYBY INOS MRNA 19 uaziiawSeuifisuusunaunisuanisanes iINOS mRNA TngAnidu

daeiauiu B-actin mRNA fungueauny (neuiwad RAW 264.7 Aldsumsnsedusie £ coli LPS) wum



a2

fgvislun1sguga iNOS mRNA ludnwauziildiu dose dependent manner ludhwausiiiontu TaeUSuna

Miuanseonvedu iNOS  AAadudadiudu Bactin - vesnguizadfildsunisnsedusie
E coli LPS wazlisuasaiaveuuniwasarsainnssifiouanududy 0.125 Sadniu/dadans uaz

LY

0.250 &iadn3u/dlladdns dmuunnsaninnguauauegafitedfignada (P < 0.05) fuwandugui

4-6 lay gﬂﬁ a-7

1 2 3 4 = & 7 8 g 10 11 12

Uil 4-6 USinmnsuanseenuesdu iINOS way B-actin lwwad RAW 264.7 fignnsssusne

E. coli LPS e incubated 3amfuansafmainvenuasazansainannseiionmududy 00625,
0.125,0.250 fladnsu/fadans laed

1 = Unstimulated RAW 264.7 cells

2 = RAW 264.7 cells wavansanavauuwas (0.25 mg/ml)

3 = RAW 264.7 cells uagansaianszifiou (0.25 mg/ml)

4 = RAW 264.7 cells grnsziudng £ coli LPS

5 = RAW 264.7 cells gnnszAume £ coli LPS wagldsuansanavenuns 0.0625 me/ml

6 = RAW 264.7 cells gnnsefueme E. coli LPS uazlizuansaiavieuuag 0.125 mg/ml

7 = RAW 264.7 cells gnnszuemie £ coli LPS waslasuasanaveuuns 0.25 mg/ml

8 = RAW 264.7 cells gnnszdume E. coli LPS wazldisuansanansuiiion 0.0625 meg/ml

9 = RAW 264.7 cells gnnssiiume £ coli LPS wazlasuansannnsuifion 0.125 mg/ml

10= RAW 264.7 cells gnnsedume £ coli LPS uazlasuansannnsuifion 0.25 me/ml

11 = RAW 264.7 cells ganssjumie E. coli LPS wazl@$u Aminoguanidine 0.125 mg/ml

L

12 = RAW 264.7 cells gnnseaune £ coli LPS wazlasu Indometacin 0.125 mg/ml

1
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ffu P-actin luwa

'
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s
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TIWAUATATRINNONLAIAZENTENRIN

bated

ke incu

lne E coli LPS

AU

2/
L%
o

nnT

RAW 264.7

= 3)

s a aa

a a

ATENEUAMULVUYU 0.0625, 0.125, 0.250 Haansu/dadaans (n

£’

v

=

uAl RAW 264.7 cells i

g

E. coli LPS ®

1 9

QNNTEAUAE

q

o

F9INNANAD

* lLein

(P < 0.05)
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4.3.2.2 HaYRNETANAVDNLALAZETANANITiBUABNSUANDBNYRIBY COX-2

ansaifavenunsfinandudu 006250250 fadnsu/daddns hidufinsuansesnvesiy
cox2 TaadlaSeuifisuimmnisuantesanyesdu cox-2 TasAndudndiuy B-actin v83ngqu
Wwad RAW 264.7 fili3unsnszdusie £ coli LPS wayldsuasafmvauasiinnuidudiy 0.0625-0.250

s a aa s '

findniu/laddng Aungueunuitldsumanseduse £ coli LPS wudtlsillamuusnsefiuveadn
ansafnsuiienlutisanndudu 0.0625-0250 fadnfu/fiadans aunsadudinisuansesn
¥938u COX-2 Ieludnwazilu dose dependent manner waziilowSoulfisuusinaunsuanioanyes
Bu Cox-2 IngAndudndruiu B-actin vesnguivad RAW 264.7 AlFFunInsEdiudie £ coli LPS waz
WiSuansananseifioniiniududiu 0.0625-0.250 fadniu/fiadans funguauaudiléfunisnsedusie

o as a

] 1 1 S = Q‘ s “’j
E. coli LPS wunlimuusnaneensiiveddgmieaii (P < 0.05) Tnagrislunisdudimsuanieanuas
COx-2 uilgnslnalAsafiunguiadiilasunisnsedusne £ coli LPS waxl@suans Aminoguanidine
0.125 fladn3u/dadidns waznguitlasuen Indometacin 0.125 fadnsw/fladans sy Mwandugui

4-8 wag 4-9
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COX-2

B-actin

d a >~ . I3 = v oy
JUR 4-8 Usinansuanseenyesdiu COX-2 uag P-actin Tuwad RAW 264.7 ignnszduse
E coli LPS {8 incubated siufuansainainvenunsiazarsainannssifiounnuduty 0.0625,
0.125, 0.250 Haansu/dadans lnen

1 = Unstimulated RAW 264.7 cells

2 = RAW 264.7 cells wagansannvouled (0.25 me/ml)

3 = RAW 264.7 cells wagansananszivion (0.25 mg/ml)

4 = RAW 264.7 cells gnnszdusme £ coli LPS

5 = RAW 264.7 cells gnnseRueie £ coli LPS wazlasuasanaveuuas 0.0625 me/ml
6 = RAW 264.7 cells gnnsgfuse £ coli LPS wazlasuasaiaveuuns 0.125 mg/ml
7 = RAW 264.7 cells gnnszAusme £ coli LPS waglasuansanmmouuns 0.25 mg/ml

8 = RAW 264.7 cells gnnssAume £ coli LPS wazlasuansannnsuifion 0.0625 me/ml
9 = RAW 264.7 cells gnnszaumie £ coli LPS wazlssuansanansuifion 0.125 mg/ml
10= RAW 264.7 cells gnnseRAusie £ coli LPS uaslasuansananseiiion 0.25 me/ml
11 = RAW 264.7 cells gnnszdueae £ coli LPS wazlsisu Aminoguanidine 0.125 me/ml

12 = RAW 264.7 cells gnnsefuae £ coli LPS wazlssu Indometacin 0.125 mg/ml
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JUN 49 USnansuansesnuesdu COX-2 lnsAndudndiuiy P-actin luwadmizides
RAW 264.7 Wignnszaulae £ coli LPS i@ incubated saufuansafininvieuusiwazansanngin

NSEATIBUAUTNTUY 0.0625, 0.125, 0.250 Haansu/dadans (n = 3)

* UANANIINAGUAIUAN RAW 264.7 cells Mignnsedume £ coli LPS agelidedfyniaiin

(P < 0.05)
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4.3.2.3 navasansanaviauuadLazasaianszifioudan1suansaanvasdu COX-1

NAUIAA RAW 264.7 fignnsedusie £ coli LPS nssduadliinsuaniesnuesiy COxX-1
qqﬁuﬂ'ﬁ'}maﬁﬂﬂﬁﬁlﬂﬁ%’um‘smzﬁmﬁﬂﬁaa lewSeufiouusnunisuanieenvesdu COX-1 7idn
Wudndududu P-actin sewihanguithilédsunisnssdudg £ coli LPS v3enguitas RAW 264.7 1
LilsiSunsnszdudng £ coli LPS wagldfumsatameuunsuazansafinnseifion finnududy 0,250
fiadin3/daddng Mundueuay wad RAW 264.7 fignnszdudae £ coli LPS insegnaismuinlus
AIILANGA1N9EtiA Fauanaluguil 4-10 wag 4-11

asataveuunsimududy  0.0625-025 faandu/dieddng  TAruaansalunsdudins
uamoanyesty COX-1 laludnuvasidu dose dependent manner TnailoSsuiiieuySinmnis
uaneanveadiu COx-1 Infnidudnaiuy B-actin vesnguwad RAW 264.7 AldFunsnsvdudae £
coli LPS uagldsuansadavouunsinanududu 0.0625, 0.125 waz 0.250 dafindu/Aaddns funagy
muauitldSunsnseduiie £ coli LPS wuiiimnuuansnafuagnaiiifod yneadia (P < 0.05) e
waneluguil 4-10 uaz 4-11

asananszieuuangrdlunisdudimsuansosvesdu COX-1 fmnudiudy 0.250 fadnsy
faddes TeidlewSouifiouuiinunsuansosnuesiu COX-1 TnsRmifudadiufuiy B-actin vaangu
wad RAW 264.7 WldSumsnseusne £ coli LPS warléfumsafmnssiieniimmududy 0.250
fiadnu/Taddns funqueauauildsunsnszdude £ coli LPS wudhiinruuandnafueshaiited ity
Maadi (P < 0.05) Aawansluguil 4-10 uag 4-11

diewSsuifisuUsinunsuanieenvesiiu COX-1 nliudndauiuty B-actin dadu internal
control SgWINNGuITAE RAW 264.7 fignnszduse £ coli LPS uazléiuans Aminoguanidine 0.125
fiadn%/ladans uay Indomethacin 0.125 fladn$u/dadans (Positive control eroups) wasngu
AIUAN LAd RAW 264.7 filsSunisnszduiae £ coli LPS Wipsesnaieamuiniauunnshiognad

L)

o Amadd (P < 0.05) Fuandluguil 4-10 uay 4-11
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U 4-10 Yhinaumsuansoenuesiiu COX-1 uax B-actin Tuwad RAW 264.7 MignnsEAuiIg
E. coli LPS il® incubated saufuansannInveuLauazansainIInnsfieunusuty 0.0625,
0.125, 0.250 #adnsu/Aaddns laeh

1 = Unstimulated RAW 264.7 cells

2 = RAW 264.7 cells uazasanavouuad (0.25 mg/ml)

3 = RAW 264.7 cells uazansanansziiioy (0.25 mg/ml)

4 = RAW 264.7 cells gnnsesume £ coli LPS

5 = RAW 264.7 cells gnnszaume £ coli LPS uaglasuansatnvenuns 0.0625 me/ml
6 = RAW 264.7 cells gnnszaumme E. coli LPS warlssuansanavenuns 0.125 mg/ml
7 = RAW 264.7 cells gnnszaueme E. coli LPS uazlsisuansanameniag 0.25 me/ml

8 = RAW 264.7 cells gnnszsusnt £. coli LPS uaglssuasananssifiey 0.0625 me/ml
9 = RAW 264.7 cells gnnszsum E. coli LPS wazlsisuansananssifien 0.125 me/ml
10= RAW 264.7 cells gnnszAusmie E. coli LPS wazléifuansananseifien 0.25 me/ml
11 = RAW 264.7 cells gnnszausie £ coli LPS uarlsisu Aminoguanidine 0.125 mg/ml

12 = RAW 264.7 cells gnnszuiie E. coli LPS uaglsiy Indometacin 0.125 meg/ml
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fiu PB-actin luiad

dnaiu

Aadu

COX-1 1oy

=

FUUNTTLEAIDDNVDITU

=

Ui 4-11 U

Y

Wla incu

'
=

RAW 264.7 Yi9nN3

7

AUANTENNIINVDULANLAZANTANARIN

s

bated 591

fulme E coli LPS

1

(%
Y

U

L hi=3)

/Hadans

faansy

L2

nTEBLAIUTNTUY 0.0625, 0.125, 0.250

=

s fignns

A

QEITTRREN]

o

E. coli LPS ®g9iiijy

AUY

L]

v
[
o

ARNNANAIVAN RAW 264.7 cell

*uan

(P < 0.05)
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4.3.2.4 HavasEsENAVINRAILALETSANRNSTIiDudaNTUANIDBNYBIEY TNF-OL

msatanouunsiinnududu  0.0625-025 Tadnduiladans Ferwaansalunsiudans
uansoonvesdu TNF-0 ldludnwazilu dose dependent manner TnewleSsuifieuuSunanis
uanioanvesdu TNF-a. Tnednidudadauiy B-actin vesndusad RAW 264.7 AléFunisnseduiag £
coli LPS uagldsuasanaenunsiinnuidudu 0.125 way 0.250 fadndu/fiadans funguaruAui
WSumsnsedudie £ coli LPS wuinfianuunnssfuetheiifoddumnaadia (P < 0.05) fauanalugui
4-12 uay 4-13

anatanssiieuuangvdlunsdudamsuansuesvestiy TNF-0, ey 0.250 fadndy/
fioddns TnewdlowSsuifiouusnunsuanseanuesdu TNF-a Tnedndudndiuiuiu B-actin vosngu
Wwod RAW 264.7 lldfumsnssduie £ coli LPS uarldiuasaansuifieuiimududu 0.250

Hadnii/faddns Aundguauauiilisumanseduie £ coli LPS wuiniimnuuansneiuegeitodfey

N9 (P < 0.05) sauanaluguil 4-12 uay 4-13
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TNF-a
P-actin

4 3 6 7 8 9 10 i1 12

U 4-12 USinaunisuanseenuesdu TNE-G. ua B-actin Twwad RAW 264.7 fignnszsudng

E coli LPS ila incubated Swivansatannvenwnmazsainmnnszfisuauy 0.0625,
0.125,0.250 Hadnsu/dadans laed

1 = Unstimulated RAW 264.7 cells

2 = RAW 264.7 cells Wazasarinvonung (0.25 mg/ml)

3 = RAW 264.7 cells wazansariansziiion (0.25 me/ml)

4 = RAW 264.7 cells gnnszdumy £ coli LPS

> = RAW 264.7 cells gnnszeudie £. coli LPS uaglduansananewuuns 0.0625 mg/ml

6 = RAW 264.7 cells gnnszfusie £ coli LPS wazld¥uansatavesuns 0.125 mg/ml

7= RAW 264.7 cells gnnszaudie E. coli LPS waglduasananeuuns 0.25 mg/ml

8 = RAW 264.7 cells gnnszdushe £ coli LPS wazld§uansanansuiiiey 0.0625 mg/ml

7 = RAW 264.7 cells gnnszdusig £ coli LPS wael@Suansananssdion 0125 mg/ml

10= RAW 264.7 cells gnnsziude £ coli LPS uazldfuansaransuiioy 0.25 mg/ml

11 = RAW 264.7 cells gnnszausig £ coli LPS uaglddy Aminoguanidine 0.125 mg/ml

12 = RAW 264.7 cells gnnssfusiie £ coli LPS uazlé$u Indometacin 0,125 mg/ml



52

1.0
=]
S l
2 8 ”
g o8 l**l_l__ *
= hi ll*
z T b
2 08
o
=
4
20.4-‘***
2
£ 02
?
0_0 ] CERSENNEHEY. MEREENAE | [MNME ] e i mEssar s EMGecaseUF MECDERDEE TEMENENENE UMENTENE? NS
AP OLPELELOLEL e LS
AR
FIFTISTIIeSS
~ NN N L WO < .
FESTESTSTSTEsLsesSE
@bé@@ \“@*@’*‘@"@f’&f«?
I FFFFFSs eSS
& N O S &SP e L& ST
& = TS
> bs%sgsh%Q’S\?
Qé QQ"\?’Q@Q'@\V\‘?
& & N gy QQ'Q}S &
& P
e
WK
K.

Uil 4-13 Usmnmmsuanseanuesiu TNF-o TasAmdudadiuty P-actin luwadinnzides
RAW 264.7 fignnsedulae £ coli LPS ile incubated Sauffuansafinannmenunatazaisaringin
nsstfizaANUdudY 0.0625, 0.125, 0.250 Tadn3u/daddng (n = 3)

* UANANINNGUATIUAY RAW 264.7 cells fignnszdusie £ coli LPS agditudfgmaatia

(P < 0.05)
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4.3.2.5 wavasasanaveNuAILAzEsaRansafisudon1suanseanvasiy IL-18

asafavouumsin NIy 0.0625-025 Tadnu/fiadans firuanansalunssudans
uansoonvesdy IL-1B laludhwessidu dose dependent manner Taiflon3suiiisussinaunis
uaneoonvesBu IL-1B TeedAndudadouiy B-actin vesnguivad RAW 264.7 fildsunansedudag
E. coli LPS wazlasuasatnveuunsfianududy 0.0625, 0.125 wag 0.250 dadnsu/iiadans Aungu

L v o ar

muruitldsumsnsedudie £ coli LPS wuhdiruuansiniuediioddgnieadd P < 0.05) &
uanslugui 4-14 uay 4-15

ansanansziienlutnnnudiuiu 0.0625-0.25 Sadntu/Aasans firnuannsalunssudanis
uaneonvesdy IL-1f laludnwuniy dose dependent manner TneifewSsudieuUSiiams

uanseenvesdu IL-1f lasAndudaduiudu B-actin VDINGULYAE RAW 264.7 ldFunisnszdusig
E. coli LPS uagluamnsanansuiloniiniududu 0.125 uas 0.250 fadns/fadtes unguAIUALT

Iisumsnszdudie £ coli LPS wuihilaauunnssfueghaditiodn Ayeadia (P < 0.05) fauanalugui

4-14 uge 4-15
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1 2 3 4 5 & 7 3 - i0 i1 2

= a ~ ) = L )
JUN 4-14 Yanaumsuanseanuesdu IL-1B uay P-actin Tuwad RAW 264.7 fignnsssiusiig
E. coli LPS il® incubated $auAUETENAIINVOULALALEITAENAIINNTETBUAMUINTY 0.0625,
0.125, 0.250 Hadnsu/Aadans lnu?

1 = Unstimulated RAW 264.7 cells

2 = RAW 264.7 cells wazansananauun (0.25 me/ml)

3 = RAW 264.7 cells Wazasananszifioy (0.25 me/ml)

4 = RAW 264.7 cells Qnnszdume £ coli LPS

5 = RAW 264.7 cells gnnssausne £ coli LPS waglasuansananeuund 0.0625 me/ml
6 = RAW 264.7 cells gnnseause £ coli LPS uazlesuansannneuuns 0.125 me/ml

7 = RAW 264.7 cells gnnszAuse £ coli LPS waglasuasaiaviouuni 0.25 mg/ml

8 = RAW 264.7 cells gnnszfuse £ coli LPS wazlasuansainnseiiien 0.0625 me/ml
9 = RAW 264.7 cells ganssausme £ coli LPS wazlasuansannnszifiou 0.125 me/ml
10= RAW 264.7 cells gnnsssuane £ coli LPS wazldsuansanansuifion 0.25 me/ml
11 = RAW 264.7 cells gnnsegsiuae £ coli LPS wazléisu Aminoguanidine 0.125 meg/ml

12 = RAW 264.7 cells gnnazsiusig £. coli LPS uazleisu Indometacin 0.125 mg/ml
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(n=3)
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a
]

bated 57U

U

FLGRRIK
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* LENMNINNANAIUAL RAW 264.7 cells vignns

IL-1B TneAau

W incu
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(P < 0.05)

RAW 264.7
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4.3.2.6 HavaIESENAVIDULAMATATARAN T TENAaNSUARDBNYBIEY IL-6

asatavenumsiinududu 0.125 uay 0.250 fladnsu/daddns darmauisalunisiiudans
uansoenvesdu IL-6 laludnunsifiy dose dependent manner TaelowSeuiiouusinanis
uansoenvesdu IL-6  TneAndudadiutu B-actin TONGUIAS RAW 264.7 AlFSUNINIziuday
E. coli LPS waglsi¥uasataneuunsitaamuidudu 0.125 waz 0.250 fadn/dadans funguAIuALi
lésumsnsdudie £ coli LPS wuhlianuuandneiuediitoddymeadn P < 0.05) Aananslugui
4-16 way 4-17

asafansuiieniinnuduty 00625025 fadndu/fiadans fruannsalunissudang
uanseanvesdy IL-6 laludnwasidu dose dependent manner TaodlawSeuifieuusinmnms
uanweenvesdu IL-6 lneAnidudndiuiudu B-actin vesnguivad RAW 264.7 fldsunsnsedusg £
coli LPS uazlasuansarnnssileniienandutu 0.125 war 0.250 fadnti/daddns AunguAIuRui

o w

WWisumsnszdude £ coli LPS wuddiemuunnsnafusenaiifoddamais (P < 0.05) viail anvana

o

nazifiendadignslunisdudimsuanseonvestu IL-6 Ianhasataveuundniae manandlugui 4-16

ey 4-17
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IL-6
PB-actin

1 2 3 4 5 6 7 3 9 10 11 12

U 4-16 USanamsuanseanvesdiu IL-6 wae P-actin Tuwad RAW 264.7 fignnszdusie
E coli LPS W@ incubated FauiuasainaInvouwasLazansanaInnnseiisuaududy 0.0625,
0.125, 0.250 faaniu/dadans lned

1 = Unstimulated RAW 264.7 cells

2 = RAW 264.7 cells uazansannnauuad (0.25 mg/ml)

3 = RAW 264.7 cells Wazansannanszifisy (0.25 me/ml)

4 = RAW 264.7 cells g@nnszAuse £ coli LPS

5 = RAW 264.7 cells gnnszauene E. coli LPS wagldsuatsaiaveuunt 0.0625 mg/ml
6 = RAW 264.7 cells gnnsesusme £ coli LPS wazldsuasanaveuuas 0.125 mg/ml
7 = RAW 264.7 cells gnnszaume £ coli LPS uaglaiuansaimmenuns 0.25 mg/ml

8 = RAW 264.7 cells gnnssdue £ coli LPS uazlasuansainnsuifisy 0.0625 mg/ml
9 = RAW 264.7 cells gnnsesiusie E. coli LPS uazlsisuansananseiiion 0.125 mg/ml
10= RAW 264.7 cells gnnszdusie £ coli LPS uayldsuansanansziiien 0.25 me/ml
11 = RAW 264.7 cells gnnsgfumie £ coli LPS uasléisu Aminoguanidine 0.125 mg/ml

12 = RAW 264.7 cells Qﬂﬂizﬁuﬁw E. coli LPS uazla3u Indometacin 0.125 mg/ml
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U 4-17 USnamsuansesnvesdu 116 TeeAmdudnduiu B-actin Tuwadinizdes
RAW 264.7 Yignnsziulaeg £ coli LPS e incubated samfuasafnamnvieuumiwazansaiagin
nsgLfiguAAUiLtY 0.0625, 0.125, 0.250 flaan3u/dadans (n = 3)

* WANANIINNGUAIUAN RAW 264.7 cells Aignnssiusm E. coli LPS athailitiuddyneads

(P < 0.05)
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4.4 wan15AsinIIunueEsiueasin (Total phenolic compounds) Tuasafa
nouunsuazasanansaiisy 1ne33 Folin-Ciocalteus

MyArTsiUTInumsUszneuiiueauluasatmeuunuazasasansadioy Tnefionsan
NNNSRBUAUNTMLIRS§IUYRY Gallic acid lummﬂamﬁlﬁm‘%’aumsaxmammg'm Gallic acid
ANNNTY 0.05, 0.10, 0.15, 0.20, 0.25 uay 0.30 Jadndu/fadsns wazyufnisenniu Folin-
Ciocalteau reagent Waz Sodium carbonate wazilUinAnsgandunasiinrmenedy 765

wiluesHansiesIeinud1 Anisganduuaes Gallic acd fanuduiusludantuarusudy

g
§ v oAl

109 Gallic acid waglaaunsdunsuansauduiudaod y = 4.036x + 0.0602
M R’ = 0.9992 slauanslugui 4-18 dimhmmsgendunasesensanaveauauazasatanssiionly
Wi Total phenolic compounds 1aeld33 Folin-Ciocalteus wazAwINMIUIINMaNYaiy
Gallic acid Fsldifumsmnmsgu wuhasafavenuadiviinauasussnouftueasiuwiniy 15.964 +
0.122 fadnfuauaveinsaunadnsodminuesansain 1 ndu (n=3) uasasatansufiesiusuo
msitueaTanvhiy 4.020 + 0.009 fadnduauyavesnsaunadndetminvesansadn 1 n$u (n=3)
fananslumsiedl 4-4

Tuditneanudddy 1 nivvesasatavenuniiuTinumsiueasuiisuwhfuasinasgiu
Gallic acid  Uszana 15 fiadindu uaslu 1 niuvesasaimnseieuiiviunauansiuoasuiiisuwingy
dannsgu Gallic acid  Jsvinm 4 Sadinfuasatavenundlulesiueaiuimaesitueasiuganin

asananszienluesiuea
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Total Phenolic Compounds

1.4

1.2 y =4.036x + 0.0602
R? = 0.9992

1.0

0.8 -

0.6

Absorbance at 765 nm

0.4

02 T T T
0.0 0.1 0.2 0.3

Gallic acid (mg/ml)

UN 418 nsmlinmspusanseuduiusseninvenududuves Gallic acid @adndw
fiad@ns) uazAmsgAnFuLaIicNeIAAY 765 wiluwes  Lievad@eumn  Total Phenolic

Compounds M35 Folin-Ciocalteus
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4.5 Hamsassiviuaaswaliueedsay (Total Flavonoid compounds) Tuasana
vosuAsuazasananseLiesy

mi"’JLfm::ﬁmﬂ%mmmmaﬁWa'ﬂlﬂuaUﬁsaﬂumiaﬁ’wauLLmLLasmiaﬁ'ﬂnixLﬁﬂuﬁmmﬂﬂa
Wisuwhiduuiinames  Quercetin ﬂ?'fﬂ“if’t‘fluaﬁmmﬁﬂu ’Lumi‘wmaaaﬁlﬁm?ﬂuaﬁasmammjj'm
Quercetin avundudu 20, 40, 60, 80 wax 100 lulAsn3u/fiadans wazvinugisenduivans
Aluminium chloride u@s Potassium acetate uazhluiarmsganduasiinuenady 415 wily

WATHANTAUATIINUT Anspandunaswes Quercetin fnnudniushudauinfuandudures

2
fw o

Quercetin  uaglraumsidunsauaniauduiussad y = 0.0076x + 0.0145 @1 R° = 0.9998
Aauansluguil 4-19 Lffﬁ]ﬁm"rmi@ﬂﬂﬁuuaa‘umaﬁaﬁwammaLLasaﬁaﬁ’ﬂﬂmﬁamﬂmﬂ%mm Total
flavonoid compounds  AwandudSinmauyatu Quercetin Faldduansmmsgn wuiasarn
vesunaiuTInaEswan e sy 11.742 + 0.012 fiafinSuauyaves Quercetin sothminues
asain 1 ndu (n=3) wavansarnnsuiiouiviinamsanluoeds ity 7.669 + 0.038 fladinsu

AUYAYBT Quercetin siomiinvesansatn 1 ndu (n=3) fwandlumsieit a-q
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Total Flavonoid Compounds

0.8
0.7 -
y =0.0076x - 0.0145
R?=0.9998
E 06
&
[To}
¥ o
©
8
@ 04
2
o
8
< 0.3 A
0.2
0.1 .L T T T T T
0 20 40 60 80 100 120

Quercetin (ug/ml)

= o W 1 [ 7} i 1
Jun 4-19 MHINATHIULERIANIANTUS et e Quercetin (ug/ml) wazen

MIgANAuLATInIUENIAGY 415 wiluums Wevadoum Total Flavonoid Compounds

o a ¢ o f I
AN 4-4 HaNFIATIEIUSINUE S uRaTI (Total phenolic compounds) wagUsunm

asialiuesnsin  (Total flavonoid compounds)  Tumsatavenunuazasatanszifionly

05 UBA
[ Total phenolic Total flavonoid
d@snagau compounds (fiadnsu/ compounds (Jadnsu/
N3U @5ananeIu) n3u dsanaveu)
asanavenunsluiesiueag 15.964 + 0.122 11.742 1 0.012
ananansufisuluesiuea 4.020 + 0.009 7.669 + 0.038
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unil 5
AU dyunanvanauazdalEuDuys

(Discussion, Conclusion and Suggestions)

5.1 adusuazagunanisvnans
mi‘wmaauqw‘émﬁumwwmmﬁaﬁ’mmﬂﬁuuﬁ"mawammmasdauﬂ"mmn'mﬁauﬁaﬁ’mé"sﬂﬁa
araneesuea WU
asanavenuntuazansanmnsyionluesueg Tuvua 100-1200 fiadnsu/Alansusimn
! ﬁ'l%‘iunﬂimaaulﬁﬁqﬁ‘ix&’wmLﬁawmaaqu‘é‘wi'uﬂ’m'l,uméﬁuﬁ’nﬂwm‘ﬁ: g ICR 1835 Hot-
plate wag tail-flick Imwuﬁu%’nsﬁlﬁ%’vmsaﬁ’ﬂwam{.LmLLavaﬁanmnivmﬂmmm 100-1200 dadnsy/
Alansudwings mevesia 131mmmwuaa‘uuLqusaulmmum']LLazlua']un'iamumaﬂmmaulﬁ‘[ﬂa

"l:Jns.,mmmamaLﬂiaumamwunuamnaummwlmummaa (Normal saline ,NSS 10 fiadans/

3 v
o 1 < o

Alansu) mﬁmammmmmamﬂasmu gagean uummsmwumamﬁmauh (% maximum possible
effect, %MPE) wnm 15,30,45,60,90,120 mmLa'au’mwmmmmwuwimﬂi’]m $MIN %BMPE Laziian

wudmymv%mw‘lmumsaﬂwauLL@NLLaxmsaﬁmﬂ'szLﬁamum 100-1200 un./nn. netiovsipdien

=l e

Area of analgesia hiumnﬁhamﬂﬂﬁumuau ‘lwmsﬁmunmnanﬁuﬁ’lﬁ%’ums sfuthnuassuuesiy

U
luwwn 10 fadnsu/Alansinmiing uansgsseiutan Tnefien Area of analgesia finniings

muAueth i Ay eadiiiluge Hot-Plate uag Tail-Flick

Mouse Hot-Plate waz Mouse Tail-Flick method L‘Umﬁmwﬂaauqmi"wmﬂ’luwuﬂmni

LT
U = o

Iﬂamsnsumu'i,wumﬂmmLwﬂfmmaﬂmmau viail 'Jrﬁvé’umm‘lwumimammmmumsusmm
La]mJ:;mmulwawaqlﬂaauama guansvandunginssuiinevaussdaniuiuin Ty Hot-Plate test

wuwlmumiwmaawa mm*m‘wumamwuuuuwmauimmumﬂnamwﬂmvaadwmsmaauﬁuﬁ
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qwéazi’uﬂumﬁszﬁ’umﬁalmﬁ’wﬁa (Supraspinal level) Tu Tail-Flick test mﬁlﬁ%’uaﬁwﬂaauuaz
ﬂﬂmﬂiﬂ‘ﬂuﬁiaﬂﬁﬂ‘ixﬁ:uﬁ’.]EJF]’]'W@J%’auﬁlﬂ%L’Jm‘v‘lNT,ﬂU‘lﬂﬂixﬂﬂ‘WNE]’a)ﬂﬁl’lﬂLLﬁGu‘Wuﬂ’]"]ﬂEleﬂ’JUﬁN'waa’j’]
mwmauﬁ?uﬁqw%ﬁuﬂmﬁsxﬁ’u’lmé’wé’q (Spinal level) (Barrot, 2012) M svAdBUgVEsEIULIN
wuhasatavenussuazansaiansuifionlulosusabivanignisefutnluidesdinismaaeuians

LY v 2/

annvenumazansanansyiionlulesiuealiifigvsss fulinuuuidsunduiignnssdusenuiounas

9

lLisangnssviutniignnszduisauioulussuudszamdnans  asataveuunayansan
ﬂixLﬁau‘Lumﬁ'\uaaﬁi‘ﬁ’lumsﬁnmmﬂaaﬂqw‘észi’uU'Jﬂiﬂaaaﬂqw%‘muiawﬂixawa’auﬂmdﬂamfﬂ
fudanisvdsvesansdenananmssntausing 1 uansisvilaenadeaiuanidoves Owoyele uazAn
(2006) vinmsnageUgVEsEiUYIRYesATate  luwsueauazludui wudn arsafaues Allium

2

ascalonicum tuagugang 200 fladniu/Alansuthmiinga liannsnssivdaslunyiignnszeu

U 9

2/

TiAnaudutndernufeuiigunail 55 uaz 60 asiaidua wianunsasziuUanlunyiignnseey
WiAnnnudulindenruouiiguugl 45 uaz 50 ssmiwaidva uavansafn Allium ascalonicum
lufuusiuessusasyfutnldily Formalin test st early phase (neurogenic phase) uay late
phase (inflammatory phase) lunyw1a Formalin test Wunmageugndsefulaniiduiusiunis
8Ny (inflammatory analgesia) lnenszfulimyinanudutnfenisinaisied formalin Whiidh
whuazdunawgAnssunisideivesnyndadn formalin - Tussss early phase ynl¥iAnnsvhane
deifeethadoundu dnily sves late phase azfinnuierdesiunsiiuturesnisndansonans
nssniau laun @15 prostaglandin wazansdeduq 1wy histamine serotonin Way bradykinin - 113
gudislu early phase mﬂﬁwaé’ué'jqvhuszuuﬂ‘ssﬁ1w%’mwu§§n N3eR1U opioid receptors Tuszuu
Uszamaunan wasnsdudilusses late phase oradnnnmsdudimsateasionatsnissnay
(Us1lame umaguans, 2553)
nsfnvgniiunisdnauresarsafaenuauazarsaiansifionlusadinisdos
ulasving RAW 264.7 fildsunsnszduliiinsuanseonvesdu INOS, COX-2, COX-1, TNF-(, IL-1P3
ez 1L-6 seans £ coli LPS annsvadeuauiluiivdewaddieds MTT Assay wuiansada

a  w

NOUUAILATENSANANTEIBNTAIRMUTNTY 0.0625, 0.125 was 0.250 Jaansu/dasansluuanamnudy



65

wwsialwad lunisAnwinisuanseanyesdiu INOS, COX-2, COX-1, TNF-0, IL-1 waz IL-6 vihlsg
ATI9ABUMIANATIEN MRNA Tilwadimeidsanlasig RAW 264.7 AlFsun1snsedude £ coli LPS
(10 lulasnu/fiaddns) a¥utudeds RT-PCR nuinguamunueadinizidsaniasvng RAW 264.7
lasunsnsedudie £ coli LPS (10 lulasn3u/faddns) fimsdaasizi mRNA w89 iNOS, COX-2,
COX-1, TNF-0L, IL-1B wae 1L-6 TutFunmugs msldansdudsnissniauannssiufie Aminoguanidine .
uay Indomethacin Tuwunn 0.125 fadniurefadansausadudinisuanseanuesdu iNOS, COX-2,
COX-1, TNF-0t, IL-1B uaz IL-6 16 \lalSeuifisutsunansuanseanuesdiu iINOS, COX-2, COX-1,
TNF-Q, IL-1[ wag IL-6 TnAnidudnaiuty P-actin szwinenguieadinieidssnlaswia RAW 264.7 71
leisumsnszdusae £ coli LPS (10 lulasn$u/dadans)uarlisumsaimmenunuazsasananssiiioui
Aty 0.0625, 0.125 wa 0.250 fiddn3u/ladans funguAmUAUEaRNIZABRNIATHNY RAW
264.7 AlFsunsnszdume £ coli LPS iifenathafenmuin ansadavenunsuazansananssifionduds
NSUanIeanveddy iINOS, TNF-a, IL-1f uaz 1L-6 Tneimuusauusmunnududuresasain uaz
asatansyfendudinsuanseontosiu  COX-2 uay COX-1 luvnsiasafamonuncdudans
wanseenvaIBu COX-1 wazlhifinasamsuanoanvas COX-2
NNHaNIVIRARTaNsataveLALAs TSy eufie iy 0125 waw  0.250
finfnsu/fadansaunsadudinsuanseanuastu iNOS luwadinsides RAW 264.7 AlFFunsnIzeu
faeas £ coli LPS tu wanavaaesfimiugenndesivemideiiinmssenunavesasaialy
nsuiioy leun diallyl sulfide, diallyl trisulfide, s-allyl cysteine, uaz allicin fidnusaannisudsves
nitric oxide TsmsgudanisuanieanvesBuuasiusiy iINOS Tueadimzdos RAW 264.7 Fild3Un1s
ﬂiﬁﬁuﬁwa’ﬁ LPS (Chang et al., 2005; Liu et al., 2006; Kim et al., 2001; Shin et al., 2013) oulwsl
iNOS (Huloulsiiudsunvasans L-arginine Wiy nitric oxide U3una nitric oxide Finduann
Ailumeluwadazdmalifneuduiiviowad iodagnvhaiouarssnedanensanm Tullagu

ladinsimumnansidnuandlunsduginmsihaureseuled  INOS  WeshwlsaiAntuainnis

o € a = 2 1 @ a & v w < [
VIWQWU‘UE)QLQUI%EJ iNOS anniiululaun NILFINIINATAALTD VOBNLAY AMENADALEALAILTI 15A
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in lsaflienvesiunzdniauuaslsauzisa (Zamora et al, 2000). NnANEANUANEUNTduEINg
WARWBNTBIBU  INOS  Tumanisveassd ansanavelLmLazasananszisnlules ueat vy
fdenuilsnssiauialdueildlunisshwnizlsafiietostunesnay

Cyclooxygenase %38 COX Jueulwiivininfiidsu arachidonic acid @Iwuivaa

v
o e 1

UsUYBadiaaTene Wiy Prostaglandins uae Thromboxane (TXA)  dleiledeves
519mMelATunIsUIAEU Aziinnsa$e Arachidonic acid 443190 Membrane phospholipids Tag
adeieulesl Phospholipase A, W& Arachidonic acid zgnioulesl COX uay lipoxygenase (LOX)
waeuluidu Prostaglandins  waw Leukotrienes (LT) srudhsty Uaguulatinnsmsranwuinoule

as

Cyclooxygenase fidh t 2 isoform laun Cyclooxygenase-1 (COX-1) uay Cyclooxygenase-2 (COX-
2) Tneileulusl COX-1 1u constitutive form wulunmzund finihilgua augavesiname Tneas
Waeu Arachidonic acid Ty Thromboxane A, (TxA), Prostaglandin E, (PGE,) ua¥ Prostacyclin

o
o ar

(PGly) fiwvhmihiimaugumsihauvenniaden uasdudinsdundurenniadoniinundusily

s

innsgaduvesvaemiden uenaniduilivaendenveneiiu Wunmdudodlen Wumsuds
bicarbonate U3MNSEINEEMNT WazmuauNsIvafisuvesdonluilasauanisnseanstuledion
uagrihwedla (Schafer, 1999). luvauioulss cox-2 dwhwthilmiouty dilngjaziiiu inducible
form ﬁa%wumn%u’lumqsﬁiwnw&lﬁ%‘ummﬁuﬁaLﬁaﬁﬁqﬂizﬁuﬁﬁmﬁaaﬁumié’nmu (de Leval,
2000). Liieea7n prostaglandins funumddglunszuiunissniau viliiAnenisuinuazeinisld
fafumsdudansiaureneule cyclooxygenase %"aLfJunalﬂnTsaanqu‘“"ﬁﬁ AQUDINAIUS LAY
yilalildafesoun (Non-steroidal  Anti-inflammatorv drugs,  NSAIDs) Jatdunalinisaina
prostaglandins amaqmna"ui“ﬁummﬂri'{"mza'mﬁﬂaanqw%flﬁﬁ”'aarﬂmm'ﬂ%'u,axmnﬁﬂfmﬂgﬁr’ilﬂuuw
Byundunazizes uazdliluninageezanunsnaansdniaulid e1auissingu NSAIDs sugudly
mstfudaeulel cyclooxygenase Ienaziauannsalumsdudueulesf COX-1 wee COX-2 1nndn
fu Tngagldn ICs, (Inhibition concentration at 50% e ALYt TiTNaseNsTUFINsad

prostaglandin 1 Speaz 50) COX-2 : COX-1 (Mbaunsauvssnguifléidu 3 ndu 1éur Non-

specific cox inhibitors #38 traditional NSAIDs %38 classical NSAIDs o8 endnusnausiialilya
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\Re50BATI ICsy COX-2 : COX-1 1nnndn 1 léun aspirin indomethacin ibuprofen, nguii 2 A COX-

2 selective inhibitors muneie ssudniavaialiliaiasesniien ICs, COX-2: COX-1 BYIENIN 1-

0.01 1dun meloxicam nimesulide waz etodolac uagngui 3 fio COX-2 specific inhibitors Ve

8
Iosal e

ginudniausialilvafiesesnnilan 1IC,, COX-2: COX-1 tounin 0.01 enguilfidilignasueenain
nanaldun celecoxib parecoxib uaz etoricoxib elunguiliisnadeudnags (wsvi aarain qian
AmsTe@n) msdugaimsiauveseulul COX-2 wtwanniniinnssnay grdlunisannis
onaukazszivUIndnietosiunmssudimsvinureseules cox-2  Tuvmsfinissudanisvinay
« o ¥ a 1 ¢ 3 1 = = =l 1
gaaauledl COX-1  arvvhliiAnennsliiaUszasd wunsiiounalunseimizevns Suadusents
ieuveslauazmstunguivveuniaien vilillgtimsaivesmsduthsuasnisdediadiu (Lanas,

2009).  MsuantepnvedlUsiu COX-2 gnnszdulae  growth factors @15 Pro-inflammatory

(7
ot

cytokines wagansnaxzi3a (carcinogens) fatiuaules COX-2 Jadiunumdigislumseniausasnis
musumMsaiyivinvenvadme msfitiquslunissudinsviaurenouley COX-2 Ssansawaun
ugiusniaunaserinemeisals (Dirsch and Vollmar, 2001)  fis1891umsAnw1dans diallyl
sulfides, ajoene, thiacremonone %ﬂLﬂuaﬁi sulfur compounds ﬁLLEﬁﬂlﬁ%’]ﬂﬂiBLﬁ&fﬂJﬂ']lJ’]iﬂETUEngﬁ
nsuansepnueady COX-2 luwaduziSamiissld (Sengupta et al, 2004: Elango et al., 2004; Ban
et al,, 2007; Raman et al., 2008; Lee da et al, 2012) a1nnsilSeuifisulSinunisuantaanaad
Bu cox-2 TaeAmbudndiuty B-actin uaz cox-1 TneAmdudnduiy B-actin sywirnguigad
wnzidsanlasnig RAW 264.7 AlFFuNsNIEAUsIY £ coli LPS uaglisuansafamonunsuazansarn
nswieufiranududusg 9 fundquatuaueadinudoantase RAW 2647 fildunnsedusng
E. coli LPS iiesagnaiien wunansafanssiieniidudinisuantesnvesiiy COX-2 uag COX-1 39014

13
2/

ayluleswiuliin asafansaifiealuesuossmnsaduiimsvinnuveaeuled COX-2 way COX-1

2
s

Ui qusdugamssniauiinnuiieatesiunisaineens prostaglandins  warluruniidignilunissy
sniavewvihliiinemsliisussasdanmsdudanisyiaumeaeulesd cox-1 warlunisvaasanudd
SANAVRULAITUEINITUANIDDNUBIETY COX-1 TnauUsmumuusvesnuduiy waylifnasenis

o
a

wanteonues COX-2 Twonvaglludosiulddn gadudinissniauvesansadaveuussoraiondosiu
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msdusmsiauvesonles] COX-2 oy nganaiinalndumssnaudufisunda wWunMsdudang
nuveseuleal iNOS viaiendestumsduainsmdmwesans Pro-inflammatory cytokines &u 4
lﬂmlﬂﬂtﬁuiuiﬁuw?a‘lﬂaiﬂiﬂiﬁuﬁﬁ‘ummLﬁna‘fﬁammsz;aeﬁﬁmLﬁ'ammtawuaéem 9 Tu
's'1<1n'1EJLﬁamauauaw’aﬁanizﬁu \u mslesuans £ coli LPS szyhbifinsuansesnvesduvaslelslag
’Luﬂ%mmﬁgﬁuuawi"ﬂ,ﬁ’l,ﬁmﬂﬁﬁ‘%mﬁﬁaﬁaaﬁumsﬁnmu lalalaiddryiAedeaiuludunounsn
vaandnLauldln Tumor necrosis factor (TNF)-q, Foondumnsyulitimsairanslalnlay 9
AN L9 Interleukin(L)-1 wag IL-6. W TNF-q, IL-1B waz -6 Sadu Pro-inflammatory
cytokines Ll.a3L“flulﬁ‘[mlﬂﬁﬁLﬁm“ﬁ'aqﬁ"umsé’mavL‘zs'u*ﬂ'aé”nLﬁuﬁa'%’mazﬁﬂﬁﬁmiﬁ’lmmemaé’
NIEQNERULAZIYAANTEAN (Zhao et al, 2013) NHaNISAABS wuhmsataneuunuazasarn
nsuienluesueaaunsadudimsuanteonyasiy TNF-Q, IL-1B waz IL-6 Tmefimuusaudsan
AU ALy ﬁd‘lfuﬂ’]‘iﬂﬁﬂﬁ@ﬂJLLﬂﬂLLﬁ%ﬁ’]‘iHﬁWﬂ‘isLﬁEJ:JTULE)ﬁWUE]aﬁﬁqw%{IUHﬂiﬁWUﬂﬁié’ﬂLﬂUﬁ
Wendaaiunsadiaans Pro-inflammatory cytokines oiui TNF-q, IL-1B uag IL-6 wazthazaunse
13’]11]1%‘1!‘14’1Lﬂum‘%’ﬂ'l&ﬂiﬂﬁLﬁﬂ?ﬁBﬂﬁUﬂ"l’)xﬁﬂLﬁUlﬁ
MsannveNuAILaTanTARANSETIBLTANIELTY 0 125 wae 0.250 fadnsu/ladansaiuise

3

Sudmsuantosnuesty iNOS Turadineides RAW 264.7 ls3umsnsedusanans £ coli LPS 1y
HaN1IMAaeslnIudenfd B UILT ”ﬂﬁﬁnﬁﬁamuwamaamsﬁnﬁ’ty‘lummﬁau laun diallyl sulfide,
diallyl trisulfide, s-allyl Cysteine, wag allicin ﬁa’mﬁﬂaﬂmwﬁ;&um nitric oxide Iﬂam‘ié’uﬂ%mi
uansoenvesBunazlusiu iNOS Tuwadinzides RAW 2647 Mesumsnszdusems £ coli LPs
MsfinwUnamssznaufiuedsulngss Folin-Ciocalteu colorimetric sadansainvauwag

7]
L]

wazansanansziienluiesiuea asuldsn U%mmmiﬂixnauﬂuaamuﬁwu’lumsaﬁ'mauLmqaqm
S8V 15.964 + 0.122 fadnsummatunsaunadn/nduvesaisads wazansannnsziienluosiuead
AsUszneuRueasmiisedu 4.020 + 0.009 fadnfuauyaiunsaunadn/niuvesansara uazainnis
3Lﬂﬂxﬁﬂ%mmmsWaﬂauaEJﬂ“;’;;flum‘saﬁ’miﬂa'l%'ﬂg’jﬁ%a1nmﬁmﬁﬁ’umia§]ﬁLﬁauﬂaaliﬁ wuiians

anaveuuAlivSInuasialuesiymdy 11.742 4 0.012 fadnSuauyaivansinefafiu/niuvosans
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ana uazansainnszifionluesueaiiuiunaasvalauesdsindu 7.669 + 0.038 NadnSuauyanu
mirefdu/niuvesansain Jaansliiui luasatavenunuazansasansyiiiosluesueai
dulsznauvesmsiiueauazanswanliuens aenndesiueuitevesFattorusso asAE (2002) A3
AnnpimmgnuiaiivesduiIveveNuamUas Furostanol saponins, ascalonicoside A1/A2 way
ascalonicoside B uazluvouuamuasuszney Indiftusauasansusznouranlusssluuiumiigs
ldun isoliquiritigenin, quercetin way quercetin glycosides ansUszneuiusauazasHaluass
tudumsifgrimedanmlusunsiuoyyadasy msfumssniay wasanmsohurldiduemns
@l asiueauavanswanlueesfiduduusznevluasaiavonusuazansaanszifiowly
wseanraluansdrdgifignlunsiunissniavedielsiny Sifefinsfinwniimduiton
Iassasiansddluasataveuunsaransadansziiionluesuea

nanlagagl asademveuunsuazasainnsuienluesiuealivansgnissiulanlunsmaaey
quidsEiULaasETE Mouse Hot-Plate uae Mouse Tail-Flick asartmimeuusdlulesiusaiignicuds
MsuanteanvesBuiientesiunisdnay e iNOS, TNF-QL, IL-1[3, IL-6 waziinadudinmsuanioen

17
@ ar

991 Cox-1 Tnghidufansuanseonves COX-2 uwazasanaiinsziisnlulosnueadgnidudinns
wanspenvesBuilietestunssniay laun iNOS, TNF-@, IL-1[3, IL-6, COX-2 way COX-1 lawans
o ”ﬁuvﬁt,?faﬁmﬁ’um'iET‘Ué"am‘mﬂmaaﬂmms‘]uﬁlﬁmf*ﬁ'aaﬁ’Uﬂ'ﬁé’ﬂLauamﬂum3*‘7{Lﬂuﬁuaaw%'am'i

Wanlueed wam‘smaaamzﬂ'ﬁﬁaﬂ’uauumEm'un'lﬁ%’aﬁﬁamquéﬁmmié’nLawawauumuazz
nsEiBd (Keiss et al,, 2003;. Lee et al,, 2011; Shin et al., 2013; Leelarungrayub et al., 2006; Park
et al, 2012) Naﬁlé{mﬂm‘sﬁnw’m%ﬁuﬂu‘fl'auuaaﬁuauums‘lﬁmsaﬁ’wauLLmaLLazmiaﬁ'ﬂnmﬁUMu
ms%’ﬂmi‘iﬂ'ﬁ'Lﬁmmﬂmwmié’nLauﬁ’i'uuaxm'sﬁmwﬁLﬂiﬂxﬁmmie’f’]ﬁmluaﬁsaﬁmwauu,mu,asm's

anansziienluesweaniagvslunsiumssniaussly
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5.2 Yaidusuus
NnransISediTevetauauussialuil
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National Research Council of Thailand-Japan Society for the Promotion of Science
(NRCT-JSPS) joint research program

Core University Program
RESEARCH REPORT

Name of visiting scientist: Nuttiyva Werawattanachai

Host scientist: Professor Koichi Ueno

Department of Geriatric Pharmacology and Therapeutics.
Graduate School of Pharmaceutical Sciences, Chiba University, 1-

8-1, Inohana, Chuo-ku, Chiba, 260-8675, JAPAN.

Topic of research in Japan:

Effect of Shallot Extract on the Expression of Inflammatory Mediators, iNOS and COX-2
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Effect of Shallot Extract on the Expression of
Inflammatory Mediators, iNOS and COX-2

Allium ascalonicum L. or shallot is a major component of many Asian diets and is
widely believed to be beneficial to health. The shallot is relative to garlic, Allium sativa L.
Garlic is now recognized as an important medicinal food with anti-aging effects, helping to
reduce the risk of age- related, oxidant- mediated conditions, heart disease, cancer and chronic
disease. Shallot bulb is darker than garlic and has a stronger odor that correlates with its
sulfide content. Shallot has been reported to exhibit antioxidative and free radical scavenging
activity similar to that associated with garlic. Chemical constituents of shallot include high
contents of flavone,sulfur-containing compounds, and poly-phenolic derivatives. Both garlic
and shallot are economic agricultural plant for Thai export and grown well in Srisaket, a
northeastern province, Thailand.

Inflammation is a complex phenomenon involving multiple cellular and molecular
interactions which must be tightly regulated. Pro-inflammatory molecules including platelet-
activating factor, prostaglandins, enzymes, and free radicals, such as nitric oxide (NO). Among
a variety of inflammatory mediators, two of the most prominent are nitric oxide (NO) produced
by inducible NO synthase (iINOS) and prostaglandins by cyclooxygenase-2 (COX-2;
prostaglandin Hz synthase). When iNOS was up-regulated in inflammatory cells, COX-2
expression increased in a similar pattern, suggesting the interaction between iNOS and COX-
2. Inhibitory effect on the expression of iNOS and COX-2 suggesting anti-inflammatory activity
of the test compound. It is likely that shallot may be useful to alleviate an inflammatory pain

by inhibiting the expression of the inflammatory mediators.

Objectives :

1. To investigate the effect of shallot extract on the expression of iNOS compare to
garlic extract.

2. To investigate the effect of shallot extract on the expression of COX-2 compare to

garlic extract.
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Material and Methods :

Plant materials:

The plant materials were purchased from local market in Si Saket Province, Thailand,
and were identified by Assistant Professor Rawiwun Kaewammatawong, Faculty of

Pharmaceutical Sciences, Ubon Ratchathani University, Ubon Ratchathani, Thailand.

Extraction : The plant materials were cut into small pieces and were macerated in
ethanol for 3 days and filtered. The filtrate was evaporated under reduced pressure until
dryness and then were lyophilized. All extracts are stored in the dessicator.

All of the tested materials were dissolved in MilliQ water at the concentration of 1,000

meg/ml as stock solutions.

Macrophage cell culture ©
Mouse macrophage cell line, RAW 264.7 were cultured in RPMI-1640 medium,

containing 10% fetal bovine serum and 1% antibiotics.

Macrophages were incubated at 37 °C in humidified atmosphere of 5% COz /95% air.

Cell viability assay -

The effect of extract on cell viability was evaluated by MTT assay, in which MTT is
reduced to formazan in viable cells. In brief, RAW264.7 cells were seeded onto a 96-well plat at
a density of 3x101 cells per well and incubated at 37 °C for 24 h. The cells were then treated
with various concentrations of extract. After 48 hour incubation, 100 pl of the 0.25 mg/ml MTT
solution was added to the wells. Cultures were incubated in a 5% COz incubator at 37 °C for 1
hr and the culture medium in each well was aspirated off without disturbing the formazan
precipitate. Then 100 ul of DMSO was added to each well to solubilize the formazan crystals.
The absorbance in each well was measured using microplate reader at a measuring wavelength
of 540 nm and a reference wavelength of 650 nm. The cellular reduction of MTT which
represents metabolic activity and viability was expressed as the percent absorbance of treated

cells compared with the absorbance of control cells.
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Nitrite assay or NO detection -
RAW 264.7 cells were seeded onto a 6-well culture plate at a density of 1x106 cells
perwell with 2,000 pL of culture medium and incubated for 24 h. Cells were treated with LPS

(1 ug/mL) and different concentrations of test compounds (Garlic and Shallot extract; 250
pg/mL, 1,000 pg/mL). After 48 hour incubation, nitrite levels in the cultured media which
reflect intracellular nitric oxide synthase activity were determined by Griess reaction. Briefly,
The supernatants (0.05 ml) were simultaneously treated with 0.05 ml Griess solution (1%
sulfanilamide, 0.1% naphthylethylenediamine dihydrochloride, and 5% phosphoric acid) for
10 min at room temperature. NaNOzwas used to generate a standard curve; nitrite production
was measured by a spectrophotometer at 540 nm. And the calculated concentration was taken

as the indicator of NO production.

RNA extraction and reverse transcription-polymerase chain reaction :

RAW264.7 cells were co-treated with different concentration of extract and LPS (1
ug/mL). The total RNA was purified from the cells using RNeasy Mini Kit (QIAGEN) and
subjected to semi-quantitative reverse transcription-polymerase chain reaction (RT-PCR) using
an PCR Thermal Cycler (TaKaRa) with PreMix Ex Taq Hot Start Version (TaKaRa) according
to the manufacturer's instructions. Sequences of primers used in a RT-PCR analysis for
quantification of iNOS, eNOS, TNF-a, COX-2 and B-actin transcripts were as follows (F:
forward, R: reverse) :

iNOS (449 bp)
F:5-ATGTCCGAAGCAAACATCAC-3 (Tm=62.5)
R 5-TAATGTCCAGGAAGTAGGTG-3’ (Tm=56.6)

COX-2 (582 bp)
F: 5-TTTGATTAGTAGTACTACTGTAGGGTTAATG-3' (Tm=62.4)
R : 5-ACTCACTCAGTTTGTTGAGTCTATTC-3 (Tm=57.1)

B-actin (101 bp)
F : 5-TGTCCACCTTCCAGCAGATGT-3’ (Tm=58.0)
R : 5-AGCTCAGTAACAGTCCGCCTAGA-3 (Tm=60.0)
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The mRNA of B-actin is used as an internal control.
Condition of reaction :

iNOS

95°C 5 min

95°C 30 sec

49°C 30 sec  3Q cycles

68°C 90 sec

68°C 10min

4°C

- COX2
95°C 5 min
95°C 30 sec
57°C 45 sec cycles
72°C 60 sec
72°C 10 min
4°C o

The PCR products were analyzed on 3% agarose gel electrophoresis and stained with
ethidium bromide and viewed with UV transillumination. The density of target bands were

quantified by image. Results were expressed as relative ratios of band intensity between the

mRNA of interest and B-actin mRNA.

Real time PCR analysis :

Macrophages were incubated for 48 hour with or without LPS (1 pg/mL). After washing
with PBS twice, total RNA was isolated from the cell pellet using the RNeasy Mini Kit
(QIAGEN) according to the manufacturer's directions. Quantitative real time PCR was
performed with the SYBR Premix Ex Taq (Perfect Real Time) (TaKaRa), and results were
analyzed with the ABI StepOne Real Time PCR System (Applied Biosystems). Each 20 pL PCR
reaction contained 2 pL of the original ¢cDNA, 0.4 uL (10 uM) of each primer, 0.4 pL of ROX
Reference Dye (50X), 10 pL. of SYBR Premix Ex Taq (2X), and 7.2uL. D.W. The PCR
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amplification was performed under the following conditions: 40 cycles of denaturation at 95 °C
for 10 s, annealing at 95 °C for 5 s and extension at 60 °C for 31 s. The fluorescence signal was
detected at the end of each cycle. Melting curve analysis was used to confirm the specificity of

the products.

Results :
1. Effects of Shallot and Garlic extracts on cell viability
RAW 264.7 macrophage viability in the presence of Shallot extract and Garlic
extract are shown in Fig. 1 and Fig. 2, respectively. Shallot extract did not show obvious
cytotoxicity to RAW 264.7 cells with the concentration of compound up to 1,000 pg/mL after 48
hour incubation. Garlic extract show concentration dependent to affect cell viability. At 1,000
pg/mL Garlic extract decreased percent cell viability to 17.59. With this result, concentrations
250 pg/mL and 1,000 pg/mL of Shallot extract and Garlic extract were chosen for subsequent

experiments.

% Cell viability 48 hr MTT Assays
Shallot Extract (0-1000 pg/mL) & RAW264.7

100.00
100.00 9258 91.88

80.00

60.00

% Cell viability

40.00

20.00

0.00

0 15.625 31.25 62.5 125 250 500 1000

Shallot extract concentration (ug/mL)

Fig. 1. Effects of Shallot extract on the cell viability. Cell viability was evaluated by MTT
assay 48 hour after Shallot treatment in RAW 264.7 macrophages.
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% Cell viability 48 hr MTT Assays
Garlic Extract (0-1000 pg/mL) & RAW264.7

100.00
100.00

80.00 7199 7130 7253
68.16
64.87
£
= 60.00
Ne}
K
>
K]
U 40.00
.ng 29.08
17.59
20.00
0.00 l
0 15.625 31.25 62.5 125 250 500 1000

Garlic extract concentration (ug/mL)

Fig. 2. Effects of Garlic extract on the cell viability. Cell viability was evaluated by MTT assay
48 hour after Garlic treatment in RAW 264.7 macrophages.

2. Effects of Shallot and Garlic extracts on NO production

The effects of Shallot and Garlic extracts on NO production in LPS-stimulated RAW
264.7 cells are shown in Fig. 3 (RAW 264.7 1x106 cells) and Fig. 4 (RAW 264.7 2.5x105 cells).
RAW 264.7 cells were treated with extract at concentration 250 and 1,000 pg/mL and LPS
(1 pg/mL) for 48 hour. Nitrite levels in LPS-stimulated cells increased significantly compared
to control. LPS-induced NO production was decreased by Garlic extract at the concentration
250 pg/mL, however it was not shown a dose-dependent manner. In RAW 264.7 macrophage
cell culture (2.5x105 cells), LPS-induced NO production was decreased by 250 pg/mL, 1,000
pg/mL Garlic extract and 1,000 pg/mL Shallot extract. To investigate the effects of Shallot and
Garlic extracts on NO production in RAW 264.7 with or without LPS stimulation, the average

ratio compare to no LPS and no extract condition were calculated and shown in Fig.5.



NOdetection (uM)-- Effect of extract (48 hour incubation)
cotreatment with/without LPS 1 pg/mL in RAW 264.7 (1x105 cells)

60.00 —
47.83 49.20 45.45

50.00

40.00

30.00

NO (M)

17.70

2000 |—
1000 6.45 7.20 e D8

wo M B B W Om

nolPS &no nolPS & nolPS& nolPS & nolPS & LPS+& no LPS+&250 LPS+ & LPS+& 250 LPS+&
extract 250 ug/ml 1000pg/mL 250 pg/ml 1000pg/mL  extract pg/ml Garlic1000 pg/mL  pg/mL 1000 pg/mlL
Garlic Garlic Shallot shallot Garlic Shallot shallot

10.20

L

Fig. 3. Effects of Shallot and Garlic extracts on nitrite (NO) production in LPS-stimulated
RAW 264.7 macrophages (1x106 cells/well). NO production was measured by the

Griess reaction assay and expressed as a pM of NO.

NOdetection (uM)-- Effect of extract (48 hour incubation)
cotreatment with/without LPS 1 ug/mL in RAW 264.7 (2.5x105 cells)

20.00
18.02

15.00

10.00 9.05

NO (um)

noLPS &no noLPS & 250 nolLPS & 1000nolPS & 250 nolPS & LPS+8& no LPS+&250 LPS+&1000 LPS+& 250 LPS+& 1000
extract ug/ml Garlic pg/mL Garlic pg/mL Shallot 1000 pg/mL extract  pg/ml Garlic pg/mL Garlic pg/mlL Shallot ug/mL shallot
shallot
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Fig. 4. Effects of Shallot and Garlic extracts on nitrite (NO) production in LPS-stimulated RAW

264.7 macrophages (2.5x105 cells/well). NO production was measured by the Griess

reaction assay and expressed as a pM of NO.
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NO Detection Griess method -- Ratio compare to no LPS no extract

6.00
465 481
g 500
-
2 £ 400 377
£
K 3.20
o 2 300
T
g & 200 :
i L f
g C -
[ &8 0.70
Z 100
0.00 .

nolPS &no nolPS &250 nolPS& nolPS &250 nolPS & LPS+& no LPS+&250 LPS+& 1000 LPS+& 250 LPS+& 1000
extract  pg/ml Garlic 1000 pg/mL pg/ml Shallot 1000pg/mL  extract  pg/ml Garlic pg/mL Garlic pg/mL Shallot pg/mL shallot
Garlic shallot

Fig. 5. Effects of Shallot and Garlic extracts on nitrite (NO) production in LPS-stimulated
RAW 264.7 macrophages. The ratio of NO production in each experiment were compared

to no LPS and no extract condition.

3. Effects of Shallot and Garlic extracts on the expression of iNOS and COX-2
3.1 Reverse transcription polymerase chain reaction analysis
LPS stimulation alone can induce iNOS and COX-2 transcription. The effects of
Shallot and Garlic extracts on the expression of iNOS and COX-2 were not clearly by reverse
transcription polymerase chain reaction experiments as shown in agarose gel UV

transillumination inFig.6 and Fig.7, respectively.



Lane 1 no LPS & no extract
Lane 3 no LPS & 1000 ug/mL Garlic
Lane 5 no LPS & 1000 ug/mL shallot
Lane 7 LPS + & 250 ug/mL Garlic
Lane 9 LPS+ & 250 ug/mL Shallot

Lane 2 no LPS & 250 ug/mL Garlic
Lane 4 no LPS & 250 ug/mIL Shallot
Lane 6 LPS + & no extract
Lane 8 LPS + & 1000 ug/mL Garlic
Lane 10 LPS + & 1000 pg/mlL shallot
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Fig.6. Expression of INOS in RAW 264.7 after exposure to Shallot and Garlic for 24 hour after

LPS stimulation

1. 234 & %

=B 9

10 ona marker

Fig.7. Expression of COX-2in RAW 264.7 after exposure to Shallot and Garlic for 24 hour after

LPS stimulation
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3.2 Real —time polymerase chain reaction analysis

In real-time PCR experiments, both Shallot and Garlic extract have no effect on

iINOS expression in LPS-activated macrophage. Garlic extract at the concentration 250 pg/mL

and Shallot extract at the concentration 250 and 1,000 pg/mL attenuates increase in COX-2

expression in LPS-activated macrophage.

iINOS/B-actin ratio
0.800 0716
0.635
0.556 0.579
5 HHOA 0516
-
o
c -
g 0.400
4
&
\8‘ 0.200 0.153
=z s 0.048 0.075 0.065
nolPS & nolPS & nolPS& nolPS & nolPS & LPS+& nolLP5S+&250 LPS+& LPS+& 250 LPS+&
noextract 250pg/mL 1000 250pg/mL 1000 extract pg/mL 1000 pg/mL 1000 !
Garlic pg/mL Shallot pg/mL Garlic ug/mL Shallot pg/mL |
Garlic shallot Garlic shallot

Fig.8. Real time PCR for the expression of iINOS in RAW 264.7 after coculture between Shallot

or Garlic and LPS for 48 hour

COX-2/PB-actin ratio
0.1000 0.0911 0.0886
o
g 0.0750
= 0.0579
'tEj 0.0519
i 00368
a
b, 3
™~
>O'< 0.0250
7 0.0001 0.0005 0.0032 00019 fiee
nolPS &no nolPS & 250 noLPS & 1000 nolPS &250 nolPS & LPS+& no LPS+&250 LPS+&1000 LPS+& 250 LPS+& 1000
extract  pg/mlGarlic pg/mlGarlic pg/mLShallot 1000pg/mL  extract  pg/mlGarlic pg/ml Garlic pg/ml Shallot pg/ml shallot
shallot

Fig.9. Real time PCR for the expression of COX-2 in RAW 264.7 after coculture between

Shallot or Garlic and LPS for 48 hour
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Summary :

The numbers of viable murine RAW 264.7 macrophages were not altered by the Shallot
extract (0 — 1,000 pg/mL) as determined by MTT assays, indicating that shallot did not show
cytotoxicity. Garlic extract (1,000 pg/mL) markedly decreased RAW 264.7 cell viability to
17.59%.

LPS stimulation alone at the concentration 1 pg/mL can induce NO production. In
Greiss Method, nitrite levels in LPS -stimulated cells increased significantly compared to
control. To evaluate whether extracts could modulate NO production by activated
macrophages, we examined the effects of Shallot and Garlic extract on NO production by RAW
264.7 cells. As shown in Fig.5, Shallot extract (1,000 pg/mL) and Garlic extract (250 and 1,000
ng/mL) inhibited LPS-induced NO production by RAW 264.7 cells. However, Shallot and Garlic
extract did not attenuate the increase in iNOS expression in both reverse transcription-
polymerase chain reaction and real-time polymerase chain reaction. these results suggest that
the mechanism that Shallot and Garlic extract inhibited NO production maybe not involving
the reduction of iNOS mRNA expression. Further studied would be needed to confirm these
results.

In a variety of inflammatory cells, including macrophages, COX-2 is induced by LPS,
resulting in the release of large amounts of PGE: at inflammatory sites. As shown in real-time
polymerase chain reaction analysis in Fig. 9, the results suggested that Shallot extract (1,000
pg/mL) and Garlic extract (250 and 1,000 ng/mL) decreases the production of COX-2 by LPS-
activated RAW 264.7 macrophages.

In summary of this preliminary study, we have shown that the ethanolic extract of
Shallot and Garlic suppresses the production of proinflammatory mediators in murine
macrophage cells exposed to LPS especially COX-2. Further investigations on the anti-

inflammatory activity of these extracts need to be performed.
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{ o = = ] =
nsnadaUaVETInwlaggudiugIanssusazmaTuladdanmuaid
mMsvagaunvden i mlagds segiarsadaneny 2 fetdw Uszneumeansatn A Wuans

afnvenundluesuen dnvasdunin &ma avaed i@ wazansain 8 (Huansadansuiily

a

wowea  dnvasidunsdvdessou  azanehléd luneaeuiigudiugimnssuuazaluladianm
Wi (BIOTEC) Tnedeansainiionadou

6.1 qméﬁu&mnﬁzyLﬁuimaqwaﬁusﬁa (Cancer cell growth inhibition) l&un gus
fudamsiiyiulavonvadunidugasuin (KB: human oral cavity carcinoma ATCC CCL-17)
\wadu5UA N (MCF-7: human breast adenocarcinoma ATCC HTB22) uasiwaduzisevan
(NCI-H187: human small cell lung carcinoma ATCC CRL-5804) ¢35 Resazurin microplate
assay (Brien et al,, 2000) wazld Ellipticine, Doxorubicin uaz Tamoxifen \u positive control uaz
11 0.5% DMSO uaziniuy negative control

Bmsvadsu

mavadeugvssuviedudimaeiydivinvensaduzidahlilae cell line vommiusa
simmnsdsuasdorliiimumnniu - &l wedumddudenn  2.2x10° cells/ml @
waduzSuiuuazwaduziSendu 3.3x10° cells/ml ldiwadusidumsdosiSuns a5 ut T
oavauvlla 38d-well plates wiaufuldansanmeruanududu 50 pe/ml flazanelu 5% DMSO

a

V3w 5 pl adluanangy ﬁﬂlﬂmmﬁmﬁqmwgu 37 ewmwaldodly anedid 5% o, Wunm
feq Miluudazwadunfe Tnemudediuy 3 SudwiuwadusdidudennuaseaduzSas
wazidunauiy 5 Tudmsumaduzswen Woasufmuanaivansazans resazurin ALLeY
62.5 pg/ml asly 12,5 pl Tuuslazvguneaey luneidssiofigamgl 37 swnwadvadunm 4
s dludarnisSewuas fluorescence #edes SpectraMax M5 microplate reader finTue
Ad 590 WTUIAS AU % inhibition 9INALNTS
% inhibition = [1-(FU/FUJ*100
Tngein FU; vanefierniaderesnisidosuas fluorescence UVBINGUNAADY

FUc vanefisrniaduvesnisidaaua fluorescence v8angunIuny
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6.2 anulunurswadlnuesds (Vero cells) #1833 Green fluorescent protein (GFP)
detection (Hunt et al, 1999) wazld Ellipticine Ju positive control uag 0.5% DMSO Tu
negative control

WNINAFDY

msvedeuaLiufivdoisadlavesd (Vero, ATCC CCL-81) vhldlasmuidsuvadlnuasd
uazfraanmelUsiuIouasd@ile) (GFP) 1ae transfect cell e pEGFP-N1 plasmid (Clontech)
LLangmwaé'l,umwril,gml.%aﬁl,ﬁu 10% heat-inactivated fetal bovine serum, 2mM L-glutamine,
ImM sodium pyruvate, 1.5 g/l sodium bicarbonate wag geneticin 0.8 mg/ml wnzdsmadlnves
84 (Vero) Wllmnumununiu 3.3x10° cells/ml Tdwadiwzidos3inms 45 pl adlunavquaiin 384-
well plates wipuiuldansataneruanandudu 50 pe/ml fiazanelu 5% DMSO Usums 5 ul aslu
AN ﬁﬂlﬂmegmﬁqmwgﬁ 37 ssmwaldealu anmzdill 5% CO, Wunan 4 fu iluiadins
ISeauas feLATea SpectraMax M5 microplate reader 7 excitation wavelength 485 uiluasuas
emission wavelength 7 535 wluwes A % cytotoxicity 3Na@unT

% cytotoxicity = [1-(FU/FUI*100
Tnuen FU; vunefarniadevesnsiFeauss fluorescence Taengunaday
FU vanefisniaduuasnisiaduas fluorescence Ue9nguAIuAY
AUIBIAT ICso ¥4 Ellipticine 2MNNTINLAAIAMNANRUSIZWINAMUTNTY 6 AMUTNTY way

nnsi5auas laeldluswnsy SOFTMax Pro software (Molecular device)

Lo ¥ & ’ . v o M ,
6.3 aMddugaedad Candida albicans #e35 Resazurin microplate assay (Brien et

al,, 2000) wazld Amphotericin B 1u positive control uag 0.5% DMSO 18U negative control

aa

Bnsnagey
MSNAARUANSSUEINSATAULAUEBad  Candida albicans (ATCC  90028) vhldlaeg
w1zldoawad Candida albicans Tuewnsidisadie potato dextrose agar (PDA) figeumail 30 eaen

Waldrauiu 3 U uwaziilalaivesdadunzidsanolua st RPMI-1640  aunseviaeas
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wzdssiianumuiuiu 5x10° CFU/mlL Tdwad@aiuiung 45 ul lunavguedn 384-well plates
wienruldansatmenuanududu 50 pg/ml fazanelu 5% DMSO U3uas 5 ul aslumavqu thly
qumﬁmﬁqmmﬁ 37 psmnwaidea lu anefil 5% Co, Wunawu 5 Yu deasufmusnaii
ansavany resazurin AMUTNTY 625 pe/ml adll 10 pl luwsasvauveasu i lumnzdeded
gl 37 ssrwadoaduiian 30 wii thluinrmsiGesas fluorescence FMBLATBY SpectraMax
M5 microplate reader #i excitation wavelength 530 unlulumsuay emission wavelength fi 590 w1
Tulns AWM % inhibition 3Mnauns
% inhibition = [1-(FU/FUc]*100
Taof FU; mnefarniadovesnisiieauas fluorescence aanguyinaey
FU vinefisrniadsrasnsieuad fluorescence YaInguAIUAN

AUIAN ICsp V8BS Amphotericin B 10N MKAAIAMNENRUSTENINAUTLTULAZN15L504
we Tegldlusunsu SOFTMax Pro software (Molecular device) AN IUYIENTHIATFIU 6
ANuNtulaeIaI s iiaMuINTuanan 2 Wi (2-fold serial dilution)

6.4 gustududiotalsa Mycobacterium tuberculosis (HyRa) &35 Green
fluorescent protein (GFP) detection (Changsen et al, 2003; Collins et al, 1998) wazly
Rifampicin, Ofloxacin, Streptomycin, Isoniazid wag Ethambutol Ju positive control gz 0.5%
DMSO Ju negative control

AWn1Ivaaay

ﬂ'l'imaaqu%(a"uéyﬁﬂﬁﬁvaﬁ’mhﬂ Wldlpemnsidasad Mycobacterium tuberculosis (Hs7Ra)
wazinnanselusiuiewmdiier (GFP)  wnsdsusadliimmumuuiy 1x10° CFU/mlAvell 14
wadwzIdeIsIes 45 pl adlunianquuiin 380-well plates wioufuldansataenumnududu 50
ug/ml flazanglu 5% DMSO U3ims 5 pl aslumevigu thlumedesiigungdll 37 ssrisaidealy
anmedifl 5% CO, Wuna 10 Yu dluiarimsdouas fewndes SpectraMax M5 microplate

reader i excitation wavelength 485 ullulumIlay emission wavelength 7i 535 wiluwns
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AU % inhibition ANANNNT
% inhibition = [1-(FU+/FU]*100
TneFn FU; minefisrniadeveansidosias fluorescence VBNFUNAFDY
FUc winefarniedsyeansi3osias fluorescence U04nauAIUAY
A1 MIC (Minimum inhibitory concentration) sgfuAMadadusigavesansainasg i
aunsndudansidgiulavendield 90% Tngieneansuaspulifienududuanamn 2 i (2-
fold serial dilution)
65  gussusadaslsalulmsludn Magnaporthe grisea #1835 5,(6) carboxy
fluorescene diacetate (CFDA) fluorometric detection (Haugland, 2002; NCCLS, 2002) wasld
Amphotericin B 18u positive control uag 5% DMSO Ju negative control

aal

Wnsvedel
mnaaeugnstududesilsalulmiludn  vinldlasaveiues Magnaporthe  grisea
(Mat 1-1 strain THL16, BCC 100008) fmizidsdiu 10% Salt medium Tdluaavauwiin 384-well
plates Diflmnumunuiiu 1x10” spores/25ulwell wieuiuldansaiaveruanududu 50 pg/ml 4
avanelu 0.5% DMSO U3uas 25 pl aslumavau Unliuiu 14-16 dlue 9nduidu distilled water
25l Wiwans 5,6) carboxy fluorescene diacetate (CFDA) Ty 70 %DMSO Usuns 2 ul Maeitely
uw 5 W vhnmsdweanssthussiuazansiutiuunseane antu hlushusmsdesas @e
LGN SpectraMax M5 microplate reader 7i excitation wavelength 485 WNlUWATLALE emission
wavelength 7 535 wiluwes AMurm % inhibition a1n&uN13
% inhibition = [1-(FUt/FU-J*100
Tagen FU; ineflariafsuasnsifeduas fluorescence vadngammday
FUc mnefierniadevasnisieuas fluorescence 104nguAIuAY

WA MIC (Minimum inhibitory concentration) sefiuaudiudumgaues Amphotericin Bfi

annsadudimsaigivlavendeld 90% lnslerwansiiinnududuanamn 2 wih (2-fold serial
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dilution)

6.6 qwéﬁué'l'wiﬁjaﬂ‘[sm,uﬁﬂﬁiw'tuir"n Curvularia lunata Me35 5(6) carboxy
fluorescene diacetate (CFDA) fluorometric detection (Haugland, 2002; Josep et al., 1988;
NCCLS, 2002) wazld Amphotericin B 1{u positive control wag 5% DMSO 1Ju negative control

aa

/NINAFY

T

2/
@

mnpgeugrsiuduteslsambanludn ildlashalesves Cunvularia lunata DOAC

1479 (BCC 15558) fmzideslu 10% Salt medium Tdlunavquudin 384-well plates il

2
o v @

wuuY 1.4x10° spores/ml nilifgumgiasum 2 Halus Lﬁﬂlﬁﬁﬂﬂfﬁﬂﬂﬂﬁvimmﬂuw@u NNY
Taansaifanenurnuiudu 50 pg/ml fazanelu 0.5% DMSO Ysinms 25 il adlumemau vnliunu
16-18 4l "\]']ﬂ‘li;m?lll cocktail Usznausme 40% Glycerol Wag5,(6) carboxy fluorescene diacetate
(CFDA) maatiudu 0.145 mM Tu 70 %DMSO U3ums 25 pl. adlumgamasou Maial3lufifinu 5
wil insdeendishussuuasmdliufuunseay st dhlusiuAmsEeouas feLA3og
SpectraMax M5 microplate reader i excitation wavelength 485 unlulumswaE emission
wavelength 7 535 uiluwms Fam % inhibition n&UNNS
% inhibition = [1-(FU/FU_*100

Tngr FUr maneferniadorosnisiowua fluorescence VBINGUNAFDY

FUc mnefierniadevaanisiieauss fluorescence UVOINFUATUAY

WA MIC (Minimum inhibitory concentration) xﬁUﬂ?’luL‘t’fﬁJ‘fJ’wﬁ?qu‘Uax‘l Amphotericin B
aunsodudnisiaiauiulaveadely 90% lnedevnmsifinrunduduanammn 2 wih (2-fold serial

dilution)

Lo ¥ & o a , v oo : :
6.7 AVNSHULIYBLUANLIBUNTUUIN Bacillus cereus M875 Resazurin microplate assay
(REMA) (Sarker et al., 2007) uazly Vancomycin W positive control Wag 0.5% DMSO Ju

negative control
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aa

IBN1INAFDUY

v oy
e

nMsvadeugstuSdeuuaiise Bacillus cereus ATCC 11778 (TISTR 687) ¥lélay Streaked

=

\WauuowsIbaTe tryptic soy agar (TSA) wasiwzidedliigumall 37 swwadeaduam 1 Au

v

nntuusnlalafiisreeninldluomnsdsaderin  broth shludusoeiesdumissigungll 37
pwwalded 200 seudeuniiunu 30 Wit hmsderadisluemaidsade Uues 20 fieddns tu
saeindesthunieiigangll 37 ssmusaidiua 200 seudeuiiuu 3 Halus wiseTeuuaiife 15,000
cells lugmsidsaidie Mueller-Hinton broth  Tdwadu3ums 75 pl lumaviauaiin 386-well plates
wianiuldansatamenuanuidudy 50 pg/ml fiazanely 5% DMSO Usinas 7.5 pl adlunievau 1d
ansazany resazurin AIENTY 0.25 mM 25 pl Unitgaugdl 37 ssmwaldeaiunm 2 dluaily
faFm33oas fluorescence FBLAIaY SpectraMax M5 microplate reader i excitation
wavelength 530 WlusRsWaY emission wavelength i 590 urluliAs ALY % inhibition 910
aung
% inhibition = [1-(FU/FU]*100
TawAn FU; vinefiariadsyasnisiauas fluorescence vaengunagey
FU vanefiarnidsvesnnsi¥aanas fluorescence UaINguAIUAL

WA MIC (Minimum inhibitory concentration) s$AUANMTNTUAGATBIATUINTEIU

Vancomycin fignansafiudamsiasqdulavestold 90%

6.8 gusduguaulysl Neuramidase wvaslasalduwiaun H5N1 oS Fluorometric
determination (MUNANA-based enzyme inhibition assay) (Potier et al., 1979) wazld Oseltamivir

Ju positive control wag 1% DMSO W negative control

as

FBn1sna
msveaeugmdudaeulel Neuramidase vildlagldioulusl neuramidase 5 pl (0.2 giin) Tu

aanguulin 384-well plates wieuruldansafiaveruanuduty 50 pg/ml fiazanelu 5% DMSO

'
1 =

Yums 5 pl aslumevg Uandigamall 37 swwadeaduna 30 wd anuuhuidans

9 u
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fluorogenic substrate; 2'-4 Methylumbelliferyl)-0l-D-N-acetylneuraminic acid (MUNANA) 10 ul
f;qlﬁfﬁqmmﬁ 37 aswwadeaidunan 60 uil wazveaufiserdienisiduans 100 uM glycine pH
10.7 Tu 25% e51uea Usums 30 pl whludadimsSeauas fluorescence fuiA3as SpectraMax M5
microplate reader i excitation wavelength 365 wlulunIuas emission wavelength i 450 Ul
WAT AN % inhibition 9MN@NNNT
% inhibition = {1-[(FU; -FUg)/ (FUs-FUR)}1*100
TngAn FU; mnefierniadevesnisiouas fluorescence sasnguvnaay
FU; winefisrniadsvesnisiieua fluorescence Taanguauauiidiane
wulwiihdeg
FUs vinefiariadiusanisiiesuas fluorescence YaanguAIuAx
AUIAN ICs VB3 Oseltamivir carboxylate 3AATINLARIANUENRUSTEMINANULTNTULEY
mseuas lnaldlusunsy SOFTMax Pro software (Molecular device) T9AMULTNTUTIENT

1nsgu 5 aAnutudulaedonsasiliinudutuanamn 3 i1 (3-fold serial dilution)
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4 ar =3 1] =
HaN1TAdBUAVEN I TINNIRBgUENUTIAINITuLasmATuTadTan YA
NaNIAdeUgVdTRIANTANAENLAILazEsananssisuluesuea Aieududu 50

Lilasnduw/daddns wuasanavenunuazasanansuioylifigvslumsimunzSeludesin uas

2 1
@ A

Wy uzSwen Lilfvrewadlavesds Liflqvisudadetas Weslsalulwiludn Weslsudasn

Tudn iWouuatiGeunsuuanuazioulsl Neuramidase veshaialiniaun H5N1 fauamdlumsnedt 6-1
dmfuquisusatotalsanuitansaiansufionfieududy 50 Lilasnsu/fiaddns anwnso

fuatotoldsn Mycobacterium tuberculosis I Tuvaisfiansataveuundluesueaiinaiudy

wendulifigndlunsiudutetulse dansdumsed 6-1
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M50 6-1 aMIAABUYMEITINMYBIENTARAVILLANAYaNSAR NS Tuesueai

ANty 50 ulasnu/daddnslaogus BIOTEC

o asanavenunsly | ansanansuionly
MsnaaeUgns \05u0a Gaon!
(50 lulmsnsa/ (50 Tulasniu/
iaddng) daddng)
L. | qrisdudamassaivinrenvaduziely Inactive Inactive
9N (KB:  human oral cavity
carcinoma)
2. | quiddudinmsisayiulnvonsadusius Inactive Inactive
Uy (MCF-7: human breast
adenocarcinoma
% Z]WES{ET‘Uﬂzﬂﬂﬁt‘-ﬁmtﬁﬂﬂﬂax‘lL‘Uﬁﬁll&%dﬂaﬂ Inactive Inactive
(NCI-H187:  human small cell lung
carcinoma ATCC CRL-5804)
4. | anuluivseradlnuesds (Vero cells) Non-cytotoxic Non-cytotoxic
5, qwﬁr fudadadas Candida albicans Inactive Inactive
6. | qvdtudauiotolsn Inactive Active
Mycobacterium tuberculosis
7. | avssudadoslsaluludludng Inactive Inactive
Magnaporthe grisea
8. | qdudadeslsaudnsnalud Inactive Inactive
Curvularia lunata
9. | qvdsudutouuniieunsuuan Inactive Inactive
Bacillus cereus
10. | quddudaeule! Neuramidase voihi3a Inactive Inactive
|| Wwiaun HoN
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Anti-Inflammatory Potential of Ethanolic Bulb Extract of
Allium ascalonicum Through Alteration in Production of
Inducible Nitric Oxide Synthase and Pro-inflammatory Cytokines
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Abstract

Allium ascalonicum L. is used as a spice and has been used in traditional folk medicines. The anti-inflammatory
effect of the ethanolic extract obtained from the bulbs of Allium ascalonicum L. (AAE) was evaluated in vitro. The
effects of AAE on lipopolysaccharide (LPS) induced expressions of inducible nitric oxide synthase (iNOS),
cyclooxygenase (COX)-2, COX-1, tumor necrosis factor (TNF)-a, interleukin (IL)-1B and IL-6 in the murine
macrophage cell line, RAW264.7 cells, were examined. The gene expressions were tested using reverse
transcription polymerase chain reaction (RT-PCR). The results indicated that the expressions of iNOS, TNF-g, IL-
1B, and IL-6 at the mRNA level were inhibited by AAE in a concentration-dependent manner. AAE suppressed
production of mRNA for COX-1, while did not significantly affect COX-2. AAE performed anti-inflammatory
action via mixed inhibitory actions against iNOS and pro-inflammatory cytokines. Total phenolic content analysis
was performed by Folin-Ciocalteu reaction. The total phenolic compound of AAE was 15.964 + 0.122 mg gallic
acid equivalent. g plant extract. Total flavonoid content was determined by aluminium chloride colorimetric
method. Total flavonoid content of AAE was 11.742 +0.012 mg quercetin equivalent. g plant extract. The present
study revealed that ethanolic extract of Allium ascalonicum contained constituents such as total phenol and total
flavonoid contents and exhibited anti-inflammatory activity in the murine macrophage cell line, supporting that it
could be further developed to be an alternative anti-inflammatory agent.

Keywords: Allium ascalonicum; anti-inflammatory; iNOS; COX-2; pro-inflammatory cytokines



Introduction

Inflammation is a normal protective response 1o tissue injury caused by any noxious
sl|mulus to destroy the invading organisms, M:lcmp!mgcl are the m.-un pro-
cells ble for invading puthogens by inf
mediators such as mmc o\lck (NO) produced by inducible NO !}Illhnsc (INUS)

landi i v 2 (COX-2). and pro-inflammatory cytokines
INF R interleukin ¢IL)-15. and IL-6. Recent cvidence

has indicated that cytokines are involved in the pathophysiol gy of many infl
discases. including sepsis. id arthritis. ath clerosis and asthma. Various
compounds of plnms show 1 v activity by inlubiting inducible mlm:
oxide synth; C¥ or ful f if level of infl

the
associated gcncs (Calmu et al., 2004). AMim ascalomcum is an important part of the
diet of many P and \\1ch3. encflicial 1o health. To date. there has been report
aboul the anti-inflammatory acuvity of Aflium ascalonicum. However, there is scant
work regarding the detailed hani iated with anti-infl y action of
Allmm ascalonicum. Thus, in the present study we determined the eflects of the
ethanolic extract of Aliwm ascalonicum (AAE) on the expressions ol inflammation-
associated  penes  in RAW264.7  macrophage  cell  line  stimulated  with

lipopelysaccharide.
Methods

Preparation of the plant extract:

The bulbs of Alivm ascalonicim growing in Sri Saket Provinee, Thailand were used

as plant materials. They were cut into small picees and macerated in ethanol for 3 days

and filtered. The filtrate was evaporated under reduced pressure until dry and then was
d.

Iyoph

Murine macrophage cell culture:

RAW264.7 cells were cultured in Dulbeceo’s Modilied Eagle’s Medium (DMLM)
containing 10% fetal bovine serum (FBS) and 1% penicilli cin and i

at 37°C in humidified atmosphere of 5% CC, /95% air.

Cell viability assay:

RAW264.7 cells (I1x107 cellsiwell) were treated with
various concenirations of extract and incubated at
37°C for 24 h. Cell viability was assessed by the
3-14.5-dimethy lthiazol-2-y1]-2.3-dyphenyl tetra-zolium
bromide (MTT) assay. The absorbance in cach well
was measured by using microplate reader al a
\nw:h.ngm of 570 am. The results were calculated
for % inhibition,

Deteetion of mRNA expressions of iNOS, COX-2, COX-1, TNF- o, IL-1fi,
1L-6 by reverse transcription polymerase chain reaction (RT-PUR} analy sis
RAW264.7 cells (1x10* cells/well) were overnight cultured and treated with various
concenirations of extract. Afier incubation for 22 h, the LPS was added to a final
concentration of 10 pg/ml and then Turther incubated for 2 h. Toial RNA \\.as punﬁcd
from the cells using the RNA ion kit ding to the 1
The LD\M was synthesized from (ol RNA (40 ng) with Omniseript reverse
Ir kit lification was leted Tor 27 eyeles by using a PCR thermal
l:yclcr{Gl:m:Amp PCR system 2400, Perkin-Elmer, USA) and the evele conditions for

Results & Discussion

Lhe effect of AAE on RAW 2647 cell vinbility:
There were no significant inhibitory ¢lects on cell survival with AAE al concentrations
ranging from 62.3-250 pg/ml.
N

Figure 1. lnhulnm effects of AAE on the expressions of inflammation-associated genes in
RAW264.7 cells (A} Amplified bands of iNOS, CON-2, COX-1, TNF-a. IL-1 f. IL-6, and P-actin of

ative samples (B), (C), (D), (), (F), and (G) the relative mRNA expressions of iNOS,
CONX-2. COX-1, TNF-u, IL-1p, and 116, respectively, which were normalised to Pt
*Sigmificantly dhiTerent from the LPS ircatnwent alone at p-0.05

Infuence nf AAE on L l’\-m(luced MmRNA expressions:

The ions of infl d genes. including iNOS. COX-2. COX-1.
TNF-1. IL-10, and 11.-6 markedly i d following L.PS ion (Fig 1A lane
3). Aminoguanidine and indomethucin, positive conurols, significantly reduced the
LPS-induced mRNA expressions of those infl I genes. P

cells with AAE significantly decreased mRNA expressions of iNOS, COX-1, TNF-«.L

IL-1p. and IL-6 in a cum::nln(mn-dl.ptmdml manner (Fig 1B, 1D, IE, 1F.
respectively). The eapﬂ:sslon uF(‘OX -2 was not significantly inhibited by AAL (I'i |g
1C). The prol of i v medi lead to many pathologi
states. The iNOS inhibitors have been investigated for the treatment ul'srpuc shock,
arthritis. atherosclerosis. asthma. inflammatory discases and carcinogenesis. TNF-u.
IL-1). and IL-6 are primary cytokines involved in the progression of chronic joint
inflammation and the concomitant erosive changes in cartilage and bone. Inhibition ol
(‘OA -2 mhﬂnu mllammaurm while lnhlbltnun nl‘(())vl reduces basal production of

Ct dins and causcs f or renal dysii ion (Calixto ¢l
al 2004 Wun el al.. 2000). AAE could be posslhl: candidate to be considered in the
of various infl; v diseases since il reduced the productions of INOS,

TNF-a, IL-1PB, and | However. the anti-inflammatory activity of AAE might not
direetly through inhibiting COX-2 activity and it is possible that AAE could provoke
some unwanted adverse clfects such as gastric uleer by inhibiting COX-1 activity.
Tutal phenolic and total Mavonoid contents: The total phenolic compound of
AAE was 15964 + 0.122 mg gallic acid cquivalent. g plant extract and the total
Navonoid coment of AAL was 11.742 + 0.012 mg quercetin equivalent. g plant
extract. Phenolic and flavonoid compounds have been used as nutritional supplements
for anti-inflammatory activity. The inhibitory efect against iNOS. TNF-w. [1-1f. and
IL-6 gene expression of AAE may be related to these compounds.

Conclusion
In conclusion. the ethanolic extract of Ailium u.s«.'urmm um contained total phenolic and
towal Navonoid pounds and exhibited inhibitory effect against iNOS, and
i

PCR amplification were followed previous reports (Sugawara et al . 2003; Won et al.,
2006). The RT-PCR products were separated with 1.5% agarose gel clectrophoresis and
stained with Novel Juice and visualized under UV light. The density of target bands
including iNOS, COX-2, COX-1. TNF-a, IL-1B. IL-6 were measured by gel
documentation and system analysis device {InGenius®, Bio-Rod, USA). Results were
expressed as the relative mRNA expression values which were normalized with mRNA
expression of f-actin,

Determination of total phenolic and total Aavonoid contents:

Total phenolic content was determined by using Folin Ciocalteau method with gallic
acid as standard whereas total flavonoid content was determined by using aluminium
chloride colorimetric method with quercetin as standard.

Statistical analysis:

Data are presented as mean + standard error of mean (SEM) (n=3). The statistical
significance of the difference between groups was evaluated hy one way ANOVA
followed by Least Significant Dillerence (p<0.035).

v cyviokines, TNF-a. IL-1B. and IL-6 genc expressions, in the
LPS-stimulated RAW264.7 cells. Thus, Allm ascalonicum could provide a beneficial
effect for inflammatory-mediated discases.
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Anti-inflammatory activities of shallot and garlic extracts on
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ABSTRACT: The anti-inflammatory effects of the ethanolic extracts obtained from the bulbs
of shallot (Allium ascalonicum 1.) and garlic (Allium sativa L.) were evaluated in vitro. The
effects of shallot and garlic extract on lipopolysaccharide (LPS) induced expression of
inducible nitric oxide synthase (iNOS), cyclooxygenase (COX)-2, COX-1, tumor necrosis
factor (TNF)-a, interleukin (IL)-1p and IL-6 in the murine macrophage cell line RAW 264.7
were examined. The gene expressions were tested using reverse transcription polymerase
chain reaction (RT-PCR). The results indicated that the expression of iINOS, TNF-a, IL-1B
and IL-6 at the mRNA level were inhibited by both shallot and garlic extracts in a
concentration-dependent manner (125 and 250 pg/ml). The garlic extract caused reduction in
LPS-induced COX-2 and COX-1 mRNA expression. The shallot extract at concentration of
62.5, 125 and 250 pg/ml suppressed production of mRNA for COX-1, while did not
significantly affect COX-2. These results suggest that the anti-inflammatory properties of
shallot and garlic extracts may be due to the inhibitory effects on iNOS, cyclooxygenase
enzymes and pro-inflammatory cytokines. This study supports the traditional use of shallot
and garlic for the treatment of rheumatoid arthritis and other inflammatory disorder.

KEYWORDS: Allium ascalonicum, Allium sativum, pro-inflammatory cytokines, iNOS,
COX-2

INTRODUCTION

Inflammation is a normal protective response to tissue injury caused by any noxious stimulus
to destroy the invading organisms, remove irritants and set the stage for tissue repair. It is
triggered by the release of different cellular and humoral mediators from the injured tissues
and migrating cells. Macrophages are the main pro-inflammatory cells responsible for
invading pathogens by releasing inflammatory mediators such as nitric oxide (NO) produced
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by inducible NO synthase (iNOS), prostaglandins (PG) by cyclooxygenase-2 (COX-2;
prostaglandin H; synthase), and pro-inflammatory cytokines including tumor necrosis factor
(TNF)-a, interleukin (IL)-1B, and IL-6. Recent evidence has indicated that cytokines are
involved in the pathophysiology of many inflammatory diseases, including sepsis, rheumatoid
arthritis, atherosclerosis and asthma. These pathological states appear to be an imbalance of
the cytokine network and to be excessive recruitment of leukocytes to the inflammatory sites
as well as uncontrolled and prolonged inflammatory reactions. Various compounds of plant
origins show anti-inflammatory activity by inhibition of nitric oxide synthase,
cyclooxygenases or modulating the expression level of inflammation-associated genes'.
Shallot (Allium ascalonicum) and garlic (Allium sativa) belong to the family Alliaceae. Both
shallot and garlic are an important part of the diet of many populations and are widely
beneficial to health. To date, there are reports about the pharmacological properties of shallot
and garlic. The biological activities of shallot are anti-fungal®®, antibacterial’, anti-oxidant’,
hypoglycemic effect in rats with fructose-induced insulin resistance®, protective potential
against ~ cyclosporin-induced nephrotoxicity’, anti-angiogenic®, anticancer and anti-
inflammatory activities’. Garlic has been shown to exert anti-lipidemic, anti-hypertensive,
anti-platelet aggregation, anti-coagulant, fibrinolytic'®, antibacterial'!, anti-oxidant>"?
hypoglycemic®, anticancer'*'*, and anti-inflammatory effects'®!”,

A number of chemical constituents such as saponins, sapogenins, sulphur containing
compounds, flavonoids and poly-phenolic derivatives have been identified in shallot and
garlic'®. In folk remedies, shallot has been used in the treatment of several ailments including,
Jaundice, gonorrhea, cholera, atherosclerosis, essential hypertension, chest pain, asthma, and
for wound healingw. The traditional uses of garlic include tuberculosis, bronchitis, sinusitis,
paralysis, loss of memory, ulcer, fever, colic pains, atherosclerosis, diabetes, rheumatism, and
inflammation?’.

Shallot and garlic were reported to exert anti- inflammatory activities in vitro *'**. The in vivo
anti-inflammatory activity of shallot has also been conducted. Animal studies demonstrated
that shallot extract significantly exhibited dose-dependent inhibition of albumin-induced paw
edema in rats (at 3 hours post treatment) and significantly reduced both the early and the late
phases of formalin-induced paw licking in rats'’. The aqueous extract of shallot also
demonstrated a significant anti-inflammatory activity in acetic acid-induced vascular
permeability assay in vivo’. However, there is scant work regarding the detailed mechanisms
associated with anti-inflammatory actions of shallot and garlic extracts. Tt is likely that shallot
and garlic alleviate the inflammatory pain by inhibiting the iNOS, COX enzymes and/or the
expression of pro-inflammatory cytokines.

Thus, in the present study we examined whether the ethanolic extracts of shallot and garlic
affect iNOS, COX-2, COX-1 and the expression of pro-inflammatory cytokines TNF-a,
IL-1PB, and IL-6 in lipopolysaccharide (LPS) stimulated RAW 267.4 cells.

?

MATERIALS AND METHODS

Plant materials: The plant materials were purchased from local market in Sri Saket Province,
Thailand, and were identified by Dr. Rawiwun Kaewammatawong, Faculty of Pharmaceutical
Sciences, Ubon Ratchathani University, Ubon Ratchathani, Thailand.
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Extraction: The plant materials were cut into small pieces and were macerated in ethanol for
3 days and filtered. The filtrate was evaporated under reduced pressure until dryness and then
were lyophilized.

Drugs and chemicals:

The chemicals and reagents used in this study included: Dulbecco’s Modified Eagle’s
Medium (DMEM) (Invitrogen, UK), fetal bovine serum (FBS)(Invitrogen, UK), 3-[4, 5-
dimethylthiazol-2-yl]-2,5-dyphenyl tetra-zolium bromide (Invitrogen, USA), Escherichia coli
lipopolysaccharide (LPS), RNA extraction kit (GE Healthcare, UK), molecular biology
agarose (Bio-Rad, Spain), 1kb DNA ladder (Promega, U.S.A.), Blue/Orange 6X loading dye
(Promega, U.S.A.), primer iNOS, TNF-q, IL-1B, IL-6, COX-2, COX-1, B-actin (Eurofins
MWG Operon, Germany), tris base, glacial acetic acid, EDTA (Ajax/Australia), RNA
extraction kit (GE Healthcare, UK), RNase free DNase Set (QIAGEN, Germany), Omiscript
reverse transcriptase kit (QTAGEN, Germany), TopTaq MasterMix kit (QIAGEN, Germany),
Novel Juice (GeneDirex), PCR Thermal Cycler (AB Applied Biosystems Gene Amp® PCR
system 2400, Perkin-Elmer, Roche, NJ, USA), Gel Documentation Analysis system
(InGenius® L, Bio-Rod Lab, Hercules, CA, USA).

Macrophage cell culture:

The murine macrophage cell line, RAW 264.7 cells, was purchased from PromoCell,
Germany. The cells were cultured in DMEM medium, containing 10% fetal bovine serum and
1% penicillin-streptomycin and incubated at 37°C in humidified atmosphere of 5% CO, /95%
air.

Cell viability assay:

The viability of cells was assessed by the 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay in which MTT is reduced to formazan in viable
cells™. In brief, RAW 264.7 cells were seeded onto a 96-well plate at a density of 10* cells per
well and incubated at 37°C for 24 h. The cells were then treated with the indicated
concentrations of extract (0.0625-0.25 mg/ml). After 24 h incubation, 100 pl of the 0.25
mg/ml MTT solution was added to the wells. Cultures were incubated in a 5% CO; incubator
at 37 °C for 1 h and the culture medium in each well was aspirated off without disturbing the
formazan precipitate. Then 200 pl of DMSO was added to each well to solubilize the
formazan crystals. The absorbance in each well was measured using microplate reader at a
wavelength of 570 nm. The cellular reduction of MTT which represents metabolic activity and
viability was expressed as the percentage of inhibition.

% inhibition = [(AS570controt-A570xreated)/ A5 7 0controt] X 100
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Detection of mRNA expression of iNOS, COX-2, COX-1 and pro-inflammatory
cytokines by reverse transcription polymerase chain reaction (RT-PCR) analysis

RAW 264.7 cells were cultured at a density of 10° cells/well in 12-well plate overnight. The
cells were pretreated with different concentration of shallot extract (62.5, 125 and 250 pg/ml),
garlic extract (62.5, 125 and 250 pg/ml), and positive control including indomethacin (125
pg/ml) and aminoguanidine (125 pg/ml). After incubation at 37°c in the humidified
atmosphere with 5% CO; for 22 h, the Escherichia coli LPS was added to a final concentration
of 10 pg/ml and then further incubated for 2 h. After washing with PBS twice, total RNA was
purified from the cells using the RNA extraction kit according to the manufacturer's
directions. RNA purity was confirmed with the spectrophotometric absorbance ratio at
260/280 and RNA quantity was determined by the absorbance at 260 nm. Total RNAs (40 ng)
of the cells treated with each compound were converted into cDNA using Omniscript reverse
transcriptase kit. RT-generated cDNAs encoding iNOS, COX-2, COX-1, TNF-a, IL-1p, IL-
6, and B-actin were amplified by PCR using specific primers (Table 1). PCR was performed
by incubating each cDNA sample with 3 pl of the primers and Taq polymerase. Amplification
was completed for 27 cycles by using a PCR Thermal Cycler and the cycle conditions for
amplification are as shown in Table 2.

The RT- PCR products were separated with 1.5% agarose gel electrophoresis and stained with
Novel Juice and visualized under UV light. The density of target bands were measured by
Gel Documentation and System Analysis device. Results are expressed as relative ratios of
band intensity between the mRNA of the individual inflammatory-related gene expression and
-actin mRNA.

Table 1: Nucleotide sequences of the primers and expected sizes of PCR products used in
RT-PCR analysis.

Genes | Primer Sequences Expected | References
sizes
(bp)
iNOS | Forward | AATGGCAACATCAGGTCGGCCATCACT 454 Ref. 26
Reverse | GCTGTGTGTCACAGAAGTCTCGAACTC
COX-2 | Forward GGAGAGACTATCAAGATAGT 861 Ref. 26
Reverse ATGGTCAGTAGACTTTTACA
COX-1 | Forward AGTGCGGTCCAACCTTATCC 382 Ref. 26
Reverse CCGCAGGTGATACTGTCGTT
TNF-0. | Forward ATGAGCACAGAAAGCATGATC 276 Ref. 26
Reverse TACAGGCTTGTCACTCGAATT
IL-1B | Forward CAGGATGAGGACATGAGCACC 447 Ref. 27
Reverse CTCTGCAGACTCAAACTCCAC
IL-6 Forward CATCCAGTTGCCTTCTTGGGA 463 Ref. 27
Reverse GCATTGGAAATTGGGGTAGGAAG .
B -actin | Forward TCATGAAGTGTGACGTTGACATCCGT 285 Ref. 26
Reverse CCTAGAAGCATTTGCGGTGCACGATG
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Table 2: Cycle conditions for amplification of cDNA used in RT-PCR analysis
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Denaturation For Cycles .

Gieries /RT s R ="
I S Denaturation Annealing Extension Extension
nactivation

iNOS 95°C,2min | 95°C, 1 min | 60°C, 1 min | 72°C, 1.5 min

COX-2 | 95°C,2min | 94°C, 1 min | 60°C, | min 72°C, 1 min

COX-1 | 95°C,2min | 94°C, 1 min | 55°C, 1 min 92°€. 1 min 72°C, e

TNF-o | 94°C,2 min | 94°C, 15sec | 60°C, 1 min | 72°C, 1min | 10min

IL-1B | 94°C,2min | 94 °C, 45 sec | 60°C, 45 sec T25E; 1 min

IL-6 94°C,2 min | 94 °C, 15sec | 60°C, 1 min 72°C; 1 min

B-actin | 95°C,2 min | 94°C, 1 min | 60°C, 1 min 12, 1 min

Statistical analysis
All data are presented as mean + standard error of mean (SE) obtained from three independent
experiments. Statistical analysis was performed on SPSS software. One way ANOVA
followed by Least Significant Difference (LSD) post hoc testing was used to determine the
statistical significance. P-value < 0.05 was considered as statistically significance.
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Fig. 1: Inhibitory effects of shallot and garlic extracts on mRNA expression of iNOS,
COX-2, COX-1, TNF-a, IL-1 B, and IL-6 (Fig. 1(a)). The relative mRNA expression of
iNOS (Fig. 1(b)), COX-2 (Fig. 1(c), COX-1 (Fig. 1(d)), TNF-a (Fig. 1(e)), IL-1B (Fig. 1(f)),
and IL-6 (Fig. 1(g)) compared with B-actin mRNA expression. Data are expressed as mean +
SE from three independent experiments. *P value < 0.05 indicates significant difference from
the LPS treatment alone.
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RESULTS

1. Effects of shallot and garlic extracts on cell viability

RAW 264.7 macrophage cell viability in the presence of shallot and garlic extracts were
assessed using a MTT assay. The cell survival values are expressed as a percentage of the
control treated cells. After 24 h incubation, no significant inhibitory effects on cell survival
were observed with shallot or garlic extract at the concentration between 62.5-250 pg/ml.
However, higher doses of shallot and garlic extracts decreased cell survival. Shallot extract
and garlic extract at a concentration of 500 pg/ml significantly decreased cell viability to 86%
and 60%, respectively (P < 0.05). Therefore, cells were treated with the concentration of
shallot or garlic extracts ranging from 62.5 to 250 pg/ml in the subsequent experiments.

2. Effects of shallot and garlic extracts on LPS-activated RAW 264.7 cells

Stimulation of RAW 264.7 with LPS (10 pg/ml) induced a significant increase in the mRNA
expression of iNOS, COX-2, TNF-a, IL-1p, and IL-6 compared to control cells without LPS
(Fig. 1(a)). Expression of B-actin, the internal control, was not significantly affected by
treatment with LPS, the shallot extract or garlic extract (Fig. 1(a)). To investigate the
inhibitory activity on pro-inflammatory cytokine expression, the LPS only treated group was
used as a control group. Indomethacin 125 pg/kg and aminoguanidine 125 pg/kg, positive
controls, inhibited INOS, COX-2, COX-1, TNF-q, IL-1B, and IL-6 mRNA expressions.
Shallot extract at concentrations of 125 and 250 pg/ml significantly inhibited mRNA
expression of iNOS, TNF-a, IL-1p, and IL-6 in a concentration-dependent manner (Figs.
1(b), 1(e), 1(f), 1(g), respectively). The expression of COX-2 was not significantly inhibited
by shallot extract (Fig. 1(c), but this extract inhibited COX-1 expression in a concentration-
dependent manner (62.5, 125, and 250 pg/ml) (Fig. 1(d)).

Garlic extract at concentrations of 125 and 250 pg/ml significantly decreased iNOS, COX-2,
IL-1B, and IL-6 mRNA levels in a dose-dependent manner (Figs. 1(b), 1(c), 1(f), 1(g),
respectively). The expression of COX-1 and TNF-a were also significantly inhibited by
garlic extract at a concentration of 250 pg/ml (Figs. 1(d), 1(e), respectively).

DISCUSSION
The anti-inflammatory activity of the shallot and garlic ethanolic extracts in LPS-stimulated
RAW 264.7 cells were evaluated. The nontoxic concentrations (62.5, 125, and 250 pg/ml) of
shallot and garlic extracts were used for all experiments. Our data demonstrated the inhibitory
effects of shallot and garlic extracts (125, 250 pg/ml) on iNOS expression in LPS-stimulated
RAW 264.7 cells. There have been reports that diallyl sulfide, diallyl trisulfide, s-allyl
cysteine, and allicin from garlic could inhibit nitric oxide (NO) production through the
suppressnon of iNOS mRNA and protein expression in LPS-stimulated RAW 264.7 cells®* 2*
0 iNOS, mainly responsible for the production of large amounts of NO, can elicit cellular
toxicity and tissue damage which contribute to the pathophysiology of a number of disease
states. The iNOS inhibitors have been investigated for the treatment of iNOS-mediated
diseases and conditions mcludmg septic shock, arthritis, atherosclerosis, asthma, inflammatory
diseases and carcinogenesis®'. Based on these findings, shallot and garlic could be possible
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candidates to be considered in the treatment of various inflammatory diseases by inhibiting
iNOS.

Cyclooxygenase, which converts arachidonic acid to prostaglandins and other eicosanoids,
exists in two isoforms, COX-1 and COX-2. COX-1 is constitutively expressed in many tissues
and mainly involved in housekeeping functions such as maintaining gastric mucosal integrity,
initiating platelet aggregation, regulating renal blood flow and glomerular filtration. COX-2 is
an inducible enzyme primarily expressed by cells that mediate inflammation such as
macrophages, monocytes and neutrophils. Inhibition of COX-1 reduces basal production of
cytoprotective prostaglandins and causes ulceration, while inhibition of COX-2 inhibits
inflammation”. All the classic non-steroidal anti-inflammatory drugs (NSAIDs) inhibit both
COX-1 and COX-2 at standard anti-inflammatory doses. The beneficial anti-inflammatory and
analgesic effects are based on the inhibition of COX-2. Inhibition of COX-1, linked to the
gastrointestinal adverse effects of NSAIDs in the upper gastrointestinal tract include
esophagitis, peptic ulcer and its complications, and an increased morbidity and mortality®>.

In this study, shallot extract did not significantly inhibit COX-2 mRNA expression while
garlic extract did in a concentration-dependent fashion. These results suggest that the anti-
inflammatory activities of shallot extract might not directly through inhibiting COX-2
activities. The expression of COX-2 is stimulated by growth factors, pro-inflammatory
cytokines, tumor promoters, and carcinogens, implying a role for COX-2 in both inflammation
and control of cell growth. In addition, PGE; is a major COX product at inflammatory sites
where it contributes to an increase in local blood flow, edema, and pain sensitization. Thus,
the compounds that inhibit the expression of COX-2 might be an important target for anti-
inflammation or cancer chemoprevention'®. In the presence of garlic extract, COX-2 mRNA
levels declined in a dose-dependent manner. As observed in the present studies, the anti-
inflammatory action of garlic extract may involved the inhibitory effect on the synthesis of
COX-2 enzyme at the transcription level. The modulatory influence of garlic and the isolated
sulfur compounds such as diallyl sulfides, ajoene, thiacremonone on COX-2 activity in cancer
cells has been reported®*®,

In LPS-treated RAW 264.7 cells, shallot extract (62.5, 125, and 250 pg/ml) significantly
inhibited COX-1 expression in a concentration-dependent manner, while garlic extract
significantly inhibited LPS-induced COX-1 expression at 250 pg/ml, the highest
concentration employed in this study. Aspirin and the currently available non-aspirin NSAIDs
are nonselective-cyclooxygenase inhibitors, with varying relative potencies which explains
their anti-inflammatory effects as well as their most common side effects, including
gastrointestinal toxicity, renal dysfunction, and enchanced bleeding tendency®. From the
roles of COX-1 and COX-2, it is possible that shallot and garlic extracts at the doses that
exhibit anti-inflammatory actions, might concurrently inhibit COX-1 functions and provoke
some unwanted adverse effects.

Cytokines, regulatory polypeptides that are produced by virtually all cells, are not
constitutively produced. However, in the presence of appropriate stimuli, for example LPS
from gram negative bacteria, increased gene expression and production of the cytokines will
occur, leading to the initiation of an inflammatory response. The major cytokine involved in
the initiation of inflammation are TNF-a. This cytokine mediates early-stage responses of
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inflammation by regulating production of other cytokines, including IL-1B, and IL-6. It is
believed that TNF-a, IL-1P, and IL-6 are primary cytokines involved in the progression of
chronic joint inflammation and the concomitant erosive changes in cartilage and bone*’. In
LPS-stimulated RAW 264.7 cells, the shallot extract effectively down-regulated the
expression of TNF-a, IL-1pB and IL-6 in a concentration-dependent manner, while the garlic
extract suppressed TNF-a expression at a concentration of 250 pg/ml. The inhibitory effects
on TNF-a, IL-1B, and IL-6 mRNA by the shallot and garlic extracts suggest that shallot and
garlic extracts should be investigated for their potential beneficial role in treating various
inflammatory diseases.

Phytochemical analysis of the polar extracts from bulbs of shallot led to the isolation of two
furostanol saponins, ascalonicoside A1/A2 and ascalonicoside B, respectively. Shallot is rich
in flavone and polyphenolic derivatives such as isoliquiritigenin, quercetin and their
glycosides'®. Phenolic compounds have multiple biological properties and have been used as
nutritional supplements for their anti-inflammatory and anti-oxidant properties. The anti-
inflammatory effects of shallot extract in our study may be related to these components.
However, it is still necessary to conduct detailed phytochemical studies of the ethanolic
extracts of shallot and garlic to determine which active compounds might account for these
effects . These results suggest that shallot and garlic extract have anti-inflammatory effects,
and thus could be used to prevent or treat some inflammatory diseases such as rheumatoid
arthritis.

In conclusion, our study has demonstrated that the ethanolic extracts of shallot and garlic are
able to inhibit mRNA expression of pro-inflammatory cytokines including iNOS, TNF-q,
IL-1pB and IL-6 in the LPS-stimulated RAW 264.7 cells. The garlic extract also caused a
reduction in LPS-induced COX-2 mRNA expression while the shallot extract was without
effect on COX-2. Thus, the extracts of shallot and garlic may provide a beneficial effect for
inflammatory-mediated diseases. In our study, the shallot extract at the lowest concentration
also suppressed production of COX-1 mRNA expression which may be cause for concern
regarding gastrointestinal bleeding, renal dysfunction and increase bleeding tendency. Further
investigations are required to determine the active compounds responsible for the potent anti-
inflammatory activity of the ethanolic extracts of shallot and garlic.
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FIGURE LEGENDS

Fig. 1: Inhibitory effects of shallot and garlic extracts on mRNA expression of iNOS,
COX-2, COX-1, TNF-a, IL-1B , and IL-6 (Fig. 1(a)). The relative mRNA expression of
iNOS (Fig. 1(b)), COX-2 (Fig. I(c), COX-1 (Fig. 1(d)), TNF-a (Fig. 1(e)), IL-1B (Fig. 1(f)),
and IL-6 (Fig. 1(g)) compared with B-actin mRNA expression. Data are expressed as mean +
SE from three independent experiments. *P value < 0.05 indicates significant difference from
the LPS treatment alone.
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