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934 (Thunbergia laurifolia Linn.) Lﬂuﬁ'naqu'lwsvlnuﬁag‘lmaﬁ Acanthaceae 1
v‘i'mmaqu‘lwsﬁmm'hﬁﬁﬂﬁasswqm'lun'm"nmkﬂﬁtﬁm'u"aoﬁumsz]"mau aen9lsn
muluifadudsliindngumainmmaaifamuwnstunalnnmssangnidusniausas
aqu‘lwsﬂﬁﬂﬁomfu‘[mumﬁiﬂﬁf’i’majotﬁuﬁnmqn‘ﬁfﬁmﬁnmuua:na"lnmsaanqn%ﬁm
snisupasmsanalumsialasvnisinmludainesssussisasinzidvanlasmhe &9
m*sﬁnmqn%uﬁﬂ’mua:ﬁmé'mﬂu'uaoaﬁ’w’lmw%mlmﬁﬁuﬁnswui']miaﬁ'm‘lmwﬁﬂﬁw
LANTIUBRTUIA 400 UaE 1,000 mgkg aadnldfmibimaunsnaaiiwinaiimaia writhing
response 'lGTarhaﬁffua%ﬁnvmwaﬁaLﬁmﬂ‘%‘umﬁuuﬁun@umuqu Tandduds 16 46.26 uaz
54.90 % MURIAU IWN1INARY formalin test WuINluE29 early phase (0-5 WIAinaINaa
formalin) &13RNALUTINIAYUIA 200, 400 WAz 1,000 mgkg aadnldfIMIIRINNINaG
ﬁﬂuﬁuﬂ%ﬁﬂl‘wﬂLﬁﬂ%ﬂtﬁﬂﬂﬂﬁﬂﬂﬂﬁﬁﬁﬂﬁ’]ﬁtﬂﬂﬂﬁwﬂtmEi‘lvlﬁ 29.36, 32.31 Uz 47.57 %
aMuiau #mIulutae late phase (20-30 WIAinaINaa formalin) Wuig1Ianalusede
YU19 200, 400 Waz 1,000 mg/kg 5.@1'171'16:‘31%1?\1immnam"ﬂmuﬂ?\aﬁﬂ%untﬁwﬁmﬁuao
ISasainpindnylaslinadugoled 52.12, 6959 uax 7476 % ewdGL NMINARD
croton oil-induced ear edema WUINRIIANAIUTINIAVUNA 0.1, 0.3 uaz 0.5 mglear M
viuluy mmsnammsmwaog"ldazhai]'f(uﬁwﬁryTauﬂwaﬁuﬁommmm’lﬁ 36.89,
44.86 UAz 58.22 % MURIAL 1WN1INARBI cotton pellet-induced granuloma WUIRIANG
luselaamia 200, 400 uaz 1,000 mgkg aadledfimn swnInaamIie tissue
granulation leatneivednny lasfinaaald 14.35, 1655 uaz 18.09 % ewddy 9N
mifnsnalnnssengnidumssniauussmsanalunsialmasdinn:  @osanlasvia
(RAW 264.7) ﬁgnm:sfuﬁwmi lipopolysaccharide (LPS) wWuin LPS a‘ummns:sfuuﬂm
N’mt‘naﬂﬁﬂﬁ.’omi inflammatory mediators Wa18THALTW nitric oxide (NO), prostaglandin
E, (PGE;) uaz tumor necrosis factor-alpha (TNF-QL) NAMIANMIWLINEIENA LUTITa
amadutu 6.25, 12,5, 25 pg/ml WalWiwAums LPS aunsnaammasans NO, PGE,
uaz TNF-0 nimasiwziassnlasvhildataiisidn Iwsasdoiumsaraluniie

HNNRIULINTURAIBDNVRITH inducible nitric oxide synthase (iNOS), cyclooxygenase-2
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(COX-2) uaz TNF-0 nmolugasunlaswadae  sneamsnseInauaasliiniui
agu‘lwsswﬁmﬁqn%ﬁmﬁmau uazqnisusniauitiinannainmasudimsaiems NO,
PGE, sz TNF-0L TINAGINENIAATIAMIINNIEUEINMTUanIaantasin iINOS, COX-2
U8e TNF-OU
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ABSTRACT
246399
Project Code : DIGSI80028
Project Title : Study on the anti-inflammatory mechanisms of Thunbergia laurifolia
leaf extracts
Investigator : Assistant Professor Dr. Pramote Mahakunakorn

Faculty of Pharmaceutical Sciences, Khon Kaen University
E-mail Address : pramah@kku.ac.th
Project Period : 1 March 2008 - 28 February 2010 (Extended to September 2010)

Thunbergia laurifolia Linn. (Acanthaceae) or Rang Chuet is used as a folk medicine
in Thailand. Various parts of this plant are traditionally used for the treatment of
inflammation. However, little is known about the mechanism(s) underlying its anti-
inflammatory activities. In this study, the anticiceptive and anti-inflammatory of ethanol
extract of Thunbergia laurifolia leaf were determined by using writhing test, formalin test,
croton oil-induced ear edema and cotton pellet-induced granuloma in mice. Using the
writhing test, Thunbergia laurifolia leaf extract in a dose of 400 and 1,000 mg/kg (s.c.)
significantly inhibited writhing response by 46.26 and 54.90 %, respectively. While the
extract cause a significant inhibition of formalin-induced paw licking in mice both in early
and late phase of the test. In early phase, the extract at dose of 200, 400 and 1,000 mg/kg
(s.c.) significantly suppressed number of licking by 29.36, 32.31 and 47.57 %, respectively.
In a late phase, the extract also significantly decreased a number of licking by 52.12, 69.59
and 74.76 %, respectively. Using croton oil-induced ear edema, Thunbergia laurifolia \eaf
extract in a dose of 0.1, 0.3 ua 0.5 mgl/ear significantly inhibited ear edema by 36.89,
44.86 and 58.22 %, respectively. In cotton pellet-induced granuloma, Thunbergia laurifolia
leaf extract at dose of 200, 400 and 1,000 mg/kg, (s.c.) resulted in a significant reduction in
granuloma weight by 14.35, 16.55 and 18.09 %, respectively. To further investigate the
mechanism(s) of the anti-inflammatory action of the extract, the inhibitory effect of the
extract on the production of proinflammatory mediators in lipopolysacharide (LPS) activated
macrophage (RAW 264.7) were determined. Thunbergia laurifolia leaf extract (6.25, 12.5
and 25 pg/ml), significantly inhibited the production of nitric oxide (NO), prostaglandin E,
(PGE,;) and tumor necrosis factor-alpha (TNF-0l) in LPS-stimulated RAW 264.7
macrophages. Consistent with these observations inducible nitric oxide synthase (iNOS),

cyclooxyganse-2 (COX-2) and TNF-OL mRNA levels were decreased by Thunbergia
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laurifolia leaf extract in a concentration-dependent manner. These results suggest that
Thunbergia laurifolia exhibit the anti-inflammatory effect and its anti-inflammatory effect may
results from the inhibition of NO, PGE, and TNF-Q. production probably by suppression of
the INOS, COX-2 and TNF-OL mRNA expression.

Key Words: Thunbergia laurifolia, Anti-inflammatory, iNOS, COX-2, TNF-Q
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unft 2 AsnTsauazwIspfiieades
2.1 NMIONLFY
22 ms‘ﬁ‘anmﬂumsé’man (Inflammatory mediator)
2.2.1 Vasoactive amine
222 gfenaefissduanasdsznaulu plasma
2.2.3 Arachidonic acid (AA) metabolites
2.2.4 Platelet-activating factor
2.2.5 Nitric oxide (NO)
2.2.6 Oxygen free radicals
2.3 UNUINTaIENT NO, PGE2 uas TNF-OL @ian13aniay
2.4 NAWMIBNLIAY (Anti-inflammatory drugs)
241 mewmssnisuitlilsmdiosond
(Nonsteroidal anti-inflammatory drugs; NSAIDs)
2.42 meumisniaulunguuassdososd
(Steroidal anti-inflammatory drugs)
25 SEnasougnieumIsniauuszgnIaatanandingn
251 MIANBINITIUMISNEULULIEEUNAR
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2.5.1.2 3T Croton oil induced ear edema in mice
2.5.1.3 37 Histamine, 5-HT and PGE, -induced acute
inflammation in rats
251.4 379uq
252 MIFNMgNIMUMISNIEULLLGET)
2.5.2.1 3% Formaldehyde induced arthritis
2.5.2.2 37 Cotton pellet implantation in rats
2523 358U
253 m3fnwgniaalae
2.5.3.1 3% Writhing test
2.5.3.2 37 Formalin test
2.5.3.3 37 Tail flick test
2534 359uq
26 'ﬁagaﬁﬂﬂtﬁmﬁuaqu'lwsﬂﬁﬂ
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3.4 anduazizgauniol
3.1.1 @131a% (Chemicals)
3.1 2 Ta@gUn3al (Instruments)
3.2 ATMIauinuise (Methods)
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(Animal models)

3.2.2.1 MIAIBUTAINANDI

3.2.2.2 Writhing test

3.2.2.3 Formalin test

3.2.2.4 Croton oil-induced ear edema in mice

3.2.2.5 Cotton pellet-induced granuloma in mice
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nlaInha (RAW 264.7) d83T MTT assay
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325 AnwwavassIanalumdademItudimisioms
prostaglandin E, (PGE,) muluasimziasanlaime
(RAW 264.7) ﬁgnn‘s:ﬁuﬁ’mmi lipopolysaccharide (LPS)

3.2.6 ANNATBITIENA LTS AsaMIBUTIMIFIIIENT tumor
necrosis factor alpha (TNF-Ql) N1 u'lut'uasftW'\:L‘éYuameNw
(RAW 264.7) fignnaz@udaums lipopolysaccharide (LPS)

3.2.7 fnwmarasssanannlunsdademssudanmuaaseanvasiu
inducible nitric oxide synthase (iNOS), cyclooxygenase-2 (COX-2)
usz TNF-0 moluiradimzdsaanlamvhe (RAW 264.7) ﬁgn
NITAUMILAT LPS Tasnsasiamadsuulssvasssay
mRNA fifimisnansiiulaslfinaiia Reverse Transcriptase-
Polymerase Chain Reaction (RT-PCR)
3.2.7.1 mnm:tﬁruomaa’ua:msm:sfumsm"n iINOS, COX-2 uaz

TNF-OL ¢t LPS
3.2.7.2 n138N@ total RNA
3.2.7.3 MI83 &8 complementary DNA (cDNA)
3.2.7.4 miunaiia Reverse Transcriptase-Polymerase Chain
Reaction (RT-PCR)

3.2.7.5 miiunaia Agarose gel electropholesis

3.2.8 ANIANURIANIDIUMTIY nitric oxide (NO scavenging activity)
YDIFIFNA LUTIIG

33 malensddayanaia

unil 4 wam3finm

4.1 manasyulniluniia

4.2 wavadEIENaluTvIademIaatauassuaniauludainanss
4.2.1 Writhing test
4.2.2 Formalin test
4.2.3 Croton oil-induced ear edema in mice
4.2.4 Cotton pellet-induced granuloma in mice
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(RAW 264.7)

4.4 HATBIRINNIFNAMNINIAGBNITUSINMIFIN nitric oxide IINLTRE
tW’]:l.guouﬂﬂﬁﬂ’lilﬁgnn‘sxﬁfuﬁ’lUﬁ'ﬁ lipopolysaccharide (LPS)
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4.5 HRUBITNIANA LTI AGENIBUBINIRIY prostaglandin E,
(PGEz)mnmaa‘tm:Lérum'ﬂmw'mﬁgnm:sfuﬁdums
lipopolysaccharide (LPS)

4.6 WRVDITTIINIANATINTIIIAGONIITULINTEI9 Tumor necrosis factor-
alpha (TNF-Ql) innwmsﬁm:t‘armm'[mw'mﬁgnmwfuﬁaum's
lipopolysaccharide (LPS)

4.7 anuaansnlumsdvluaiasanleod (nitric oxide scavenging activity)
YDIFIRNAINTIIG

4.8 wavoamsanannluTiiadanissudinIuaesaanuesiu inducible
nitric oxide synthase (iNOS), cyclooxygenase-2 (COX-2) e TNF-OL
4.8.1 NAUBITIANALUTNINGBNTUFAIDANVAY inducible nitric oxide

synthase (iNOS) mRNA
4.8.2 HATRITIANALUTNIAdaMITUSIMIULEAIBENYDY
cyclooxygenase-2 (COX-2) mRNA
4.8.3 NAVBITNIANAILTNIAGANITHUSINNIUEAI8aNYEI TNF-0, mRNA
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ugaIdudIznauvasduia lu (n), Sréuuazly (v) uazean (a)
WaiFuan3duDI writhing response 1a38138MA LTI AUAE
e . o0 o ey .
aspirin luny mice NQnda acetic acid W mMulutasias (n = 7)
wafidudmiduginnuivihavesmianalunsiauas aspirin
3 dy e - ’ v d o .
luny mice Nld5umsda formalin Al luszus early phase 52w
\ d a
73919871 0-5 Wfi (n = 7)

waiidudmstutinnuiduthavasmsanalussiauas aspirin

luny mice Al&5umada formalin 1A luszos late phase s:wing
F290afi 20-30 wift (n = 7)

N8V23 81 indomethacin WAZFIANAILTIIAMNITUTU G GanT
vuvaslunny mice Al&3uans croton oil wiam 6 Hlua Jayausas
1431 mean + SE (n = 6) * p < 0.05 WiBUIIBY AUNFUAILAY
wafidudmstudininiia tissue granulation TsmIaraluMSauA:
prednisolone luny mice Aldsumsrihdaeteudadrldimintinm
wiMiay, (n=7)
HaTaIRIENAlUTIRdanMaTiTavanTefinziasaTasanlnivia
Tuem s paasdidaaialunsiennududu 6.25, 12.5 uas 25
Tulnnsudiaddas Wuwiam 24 $3lus 99miu nesaunwildinten
VoI TaNBIT MTT assay Jayousasluzl mean + SE (n = 8)
*p<0.05 tﬁuutﬁuuﬁun@umuqumﬁums LPS eiatinau@en
HRV83 LPS ffidannudiasen (cell viability) Yaimadinizians
anlasvalueminipaeadnilans LPS anaidudu 10, 100 uaz 1000
wilunFwdiadaes Wuasn 24 $2lus imiunaseuanuiidintenvas
\TARMILIT MTT assay daya usaaluzl Mean t SE (n=8) * p < 0.05
uﬁ'uuLﬁuuﬁunQumuquﬁ‘lﬁ'lﬁs”umi LPS
HaTBIETANAlUTIIAdaMIa19 NO lwaadimnziassanlaihs
(RAW 264.7) ﬁgnm:sju’lﬁaﬁo'lua?ﬂaan‘lfnefﬁ'aums LPS
'Ea%muamlugﬂ meant SE. (n = 8) *P < 0.05 Lﬁatﬁuuﬁunéumuquﬁ

1a@3uiawizans LPS
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HRYBITIANA LTI i Ia 19T PGE, lumadimzdvanlaimha
(RAW 264.7) ﬁgnm:ofushumi LPS iagauam'luzﬂ mean t SE
(n=8)*p<0.05 uﬁ'uutﬁuuﬁumjumuquﬁ'lﬁ%’ums LPS
ATHRL IR RICITR))

NAVRITIANAlUTMIAAdENIRY TNF-o lwaadinzidnanlaswhe
(RAW 264.7) ﬁgnn‘::sjuﬁ”mms LPS ﬁaymmm’luzﬂ mean + SE
*p<0.05 uﬁumﬁuuﬁ'vn@umuquﬁ 183ums LPS iWnsatihadien

HAYBINIANALUTIEA an1IuaAIaanyad iNOS mRNA (A) HAM3

o & [y . [ v v
. BUBINIEIY INOS mRNA maomsana'IUﬂﬁﬂm'mwmm 6.25, 12.5,

U7 4-12

U7 413

25 lulasnTuiadans muwaImInzduassinlama (RAW 264.7)
@v LPS fluiam 24 $alus (B) nurisusasnanatudamaai
iINOS mRNA g3 Inalussiannudutu 6.25, 12.5, 25 lulaIniu/
finddn luadimzdvanlasvhe (RAW 264.7) ﬁgnns:q"uﬁwms
LPS iflwiam 24 13lwa (n = 3) * p < 0.05 tﬁmﬁuuﬁ'unsjumuquﬁ
e3uiawzans LPS

HAYBIFIRNAILUTIIIAADNITURAIEANTEI COX-2 MRNA (A) HAMT
fufinsaia COX-2 mRNA vasmsaialuTdanuudu 6.25,
12.5, 25 lulaTnudiagaas mewaImInszdurasanlamha

(RAW 264.7) ¢ LPS (Hlwiamn 24 $2las (B) nTUrauaaInanis
HSuBINsae INOS mRNA wasmsaialuTsdaaududu 6.25, 12.5,
25 lulasniu iadaes lumadinzidoanlasmhe (RAW 264.7) ﬁgn
NITdUMIBET LPS 1w 24 13 (n = 3) * p < 0.05 ilafipuiiu
nsjumuquﬁ"lﬁ%’umm:ms LPS
HAYBITNIRNALlUTIIAFBNTUEAIBBNTBITNF-OL MRNA (A) HaUHINT

83719 TNF-0O mRNA  1a3a13analuiideninaududu 6.25, 12.5, 25

lulamnidedfes mondsmsnszduimsdanlnivhaRAW 264.7) day
LPS 1fluiam 24 1lu3 (B) nnurisuseInamItudinaihe TNF-o
mRNA  sasssanaluedannaududu 625, 1255, 25 lulasnfu
ERRLR 'luunaa‘tww:tz{uouﬂmwwﬁgnns:efuﬁ‘:ums LPS (futisn 24

< A o ' AN v
9 (n=3) *p<0.05 Waiisuiunguauguitldiuianizans LPs
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(inflammatory mediators) ﬁLi'Jummqmamuuwdomﬁomsﬁanmaﬁ
fagy

muadifnuludmluuazaaniiia

NINILNATINEIBITUTIIIA

WRVUBI aspirin waTRIRNAlUNIIAdaM NG writhing response u
WY mice Aldsun1siia 0.75% acetic acid 1T MNaTBIviDY

WRVBY aspirin ua:msaﬁ’alnma“-ﬁmiammmﬁn%mﬁmjaem“z mice 71
1d5un138a formalin 1B MGaviIMaD ug29181 0-5 wni

(early phase)

NAYB aspirin WAZEIENA LTI NUITUTUAI famIunhiu
\fu78InY mice Alesumsda formalinignnagarimas Tugam
20-30 w1 (late phase)

NRVB9 prednisolone ULAZENIRNA LUTINIAANNITUTUAII g danstia
tissue granulation NMoluIa 7 U nasnedaranaudAale
Ramiany

a9 LPS damraslusinsenladnniasdimnaisanlamha
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