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Abstract
Anti-Inflammatory Activity of Andrographis paniculata

Wall. Ex Nees in Mice

Nuntana Rattanasothorn, Palot Polachart
Project advisors : Suchitra Thongpraditchote, Yuwadee Wongkrajang
Department of Physiology, Faculty of Pharmacy, Mahidol University

Keywords : Andrographis paniculata, Anti-inflammatory activity

Andrographis paniculata Wall. Ex Nees (Thai name : Fa-Tha-Lai-Jone) is a plant
indigenous to South-east Asia. It has been used for treatment of common cold and upper respiratory
tract (URI) infection. Ethanolic extract of A. paniculata has been demonstrated to possess anti-
inflammatory activity. However, powder prepared from dried leaves of A. paniculata available in the
market are claimed to relieve sore throat without any scientific evidences.

In this study, we tested whether the commercial product of A. paniculata (in the form of
powder) possess anti-inflammatory activity by investigating the effect of powder against peritoneal
inflammation in mice using two selected models, i.e. acetic acid-induced vascular permeability and
carrageenan-induced leukocyte migration. The effect on acetic acid-induced vascular permeability
was assessed by measuring the peritoneal accumulation of Evans blue dye after intraperitoneal
injection of 0.6% acetic acid (10 ml/kg). Carrageenan-induced leukocyte migration was determined
by measuring the total leukocyte counts in peritoneal lavage following intraperitoneal injection of
0.75% carrageenan (0.3 ml). The results were then compared with those obtained from a reference
anti-inflammatory drug i.e. indomethacin (10 mg/kg).

Oral administration of the powder (200, 400 and 800 mg/kg) prior to induction of
inflammation clearly suppressed acetic acid-induced dye leakage in the peritoneal cavity in a dose
dependent manner. Carrageenan-induced leukocyte migration was also significantly suppressed by
the powder (P<0.001). In both tests, the highest dose 800 mg/kg exhibited a comparable activity as
indomethacin.

The results clearly reveal an anti-inflammatory activity of the commercial product of A.
paniculata which is beneficial to patients with common cold and URI who are also suffered from sore

throat.
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4. Aansiluarnziiadenannlanzquiuniiiaenidan (leukocyte-dependent
leakage) TusraizusnaaNIsdniay anslnnenaglmnsqrnunisiaaniaan a1alaat
anANNIAAAINIUILNIIdUALea98anTIau (toxic oxygen species) v Laulmd 1dn
MantmasNIvaanaen inliaedmnad lnasangniauan

5. Lﬁm@’mﬂ’]?zﬁ’mLsﬁﬂﬁ‘i_qlmﬁwaﬂma@mslm\i (regenerating endothelium) Tuane
nansdananludane azinsairadwaanianlng (angiogenesis) MaRYNITINAA
A dl a d% 1 o 1@ o Y a 1 1 1 Y A -dl
wanannduluddaliudause i lhiAndesdnessudnamas o aeaman lunannidani
a 1 1 gd ] v o U a é’
nalusimani adluasangnisuanldazaon nliiAanisuanau

2. iimnisudasunlasaasgasiiaaanaig 40

WALABATIIHNTLARBUNBANANNELIAUARALABA (extravasation) ANNTUABUAIT

(=3 A a o A dl U o a dld
2.1 Waldasrnannzintiianaeniaan  Lavinaausnellsaninauiinng
fn1aU  (Adhesion and transmigration) lAgAZIAANIZNINTRIVARALARAANUWIALAN
(venule) Wintiu 7istaAnsin1zauBas receptors Mi3EN31 adhesive molecules (BYN1A
LN1ZAL) %awmﬁ_uiuumﬁqLsﬁ@ﬁmmLﬁmLﬁfammmemmaﬁqmﬁwmmﬁ@m (endothelial
cell) Wratalaunisduiuaes gnnayuaiuusnuua tasendaasiniuneeatinadlusogas

¥
4519 receptors WANT U @1TIANTNYIN (chemoattractants) WaZ@N3 cytokines UNaTHA



(Wi 1L-1) ey zauman liun ansluasena selectins (11 ELAM-1 UMSARKIN
NARAREA WAz LAM-1 LuiuRamadilnaana1a w{wsi), immunoglobulins (ki1 ICAM-1
war VCAM-1 UunIanaenlaen) uwaz integrins (i beta2 integrins LFA-1, MAC-1, ua
betal integrin VLA-4)

2.2 fansdninsasansaluarn1ansfuda@antin (chemotaxis and
leukocyte activation) LinlaaATMNAANGNUANTAALREA AxgNdNIftafsIARNaLT
PWILTRUENLAL  Fanauaunisidn  chemotaxis  @nsuidntinannaneuaninutesléun

a X A =2 . = ° o .
NARNAANITALLANITLTUTIUENT polypeptides 178 a1737Wan lusiu (lipid substances)
s wenaniidaiiansiaiidninannnnalusnanie 1y a1sifnaInszuy complement
Tneanivatngtivanslsznauidetauaineynian 3 oA  (trimolecular complex) 83
complement C5, C6 kaz C7 29NINKARNATINIAANN C3 uay C5 1o C3a waz C5a 79874
@17NIN cytokines uazaTumUalayin leann arachidonic acid @afly phospholipids Tu
Laﬂﬁ:msﬁmﬁr(cell membrane) 18R leukotriene B, W

n74519817  second  messengers  nglulasiiaain  @1giANdnin
(chemoattractants) AURLAA3Y (receptors) LuHUI@ARLTAREATY N IHIAAN1TNILE UGS
\aulsl phospholipase C (IneanAeians G-protein) naliifinlfisan hydrolysis slaansiad
phosphotidylinositol-4,5-biphosphate (PIP,) Tdfluans inositol-1,4,5-triphosphate  (IP,)
uay diacylglycerol (DAG) wianAuN1InadLAaidandeay (Ca’) anunasazannig’lu
siaduazneuangad i lEAsNswTainld actin uaz myosin KW AUAANNT

p - = o o Y o o o A Ao A o -
waaulwrevaas  Inelalanaradugnuansulidronin  wiesnvtuwaunditiediumad

Iy ¥  a ' = \ o A - a 2
aanliumiin Fund1 pseudopod wazhvendondu] NnaevevmasANAAll wadAY

- I T
Aan1gAaauRd LA
3. nanuRenilaniaan (phagocytosis) “ adtimaNIsnlaal

3.1 nsuenuesuazidnilss@a (recognition and attachment) Taeiviall@s

'
o

uwlandaeunvinliifinniséniauazgnidniaena1avisa  macrophages  AURUGE487AR
a a d! 1 = :l/ 1 a . agll o o
aspaiiavilanen  Genandudr  eeulstu  (opsonins)  Imeanstiazlilinizdudy
v A = ] dl a g :J/ (=3 A v a QI M v

receptors LuNIRiAREAIMBNseul  Rduiudanentnasdufuulantaenlyls

dl dal a ZJ/ = A o = a o o % 1 o
Lu'ﬂ\‘lﬂﬁﬂwu&lQﬂ@ﬂ%ﬂ@ﬂﬂﬂﬂ?t’ﬁh\lﬁqL‘MN'ﬂuﬂu aunauNNanAulieanieaInie @19



4 !

opsonins N&AYIAUA Fc fragment 489 immunoglobulin G (IgG) way C3b (WTaFandn
. = Y qgv v X yo .

opsonin fragment 483 C3) mmmmgﬂﬂ@zﬁg‘uslumwmuimmﬂ immune (Ag-Ab complex)
=l a A a = 1 aa v v Y [% . <
Wraaaei  WsaNARNaAINaaTw  usluuansilidesniiulidesends opsonin Taendn
A o . . L% & = v v K 1% =
IADATNIAZAIIAAUNANT lipopolysaccharides UuNIRTagaaTWlAlas udraadadeuqs
ansiall

3.2 nMgiey (engulfment) NNEKAIAIN opsonins AUAL receptors 11
HSadLlARenT1LAY ANNINITAUIARIIALRDATININIUNN receptors TnEBNARIANS
vwatmnlunmesfudamanang 1w arsinfwuagssudnamad  (extracellular
matrix) MU fibronectin WAz laminin 438 @1337WAN cytokines UNTHA Auluige
Aedfizens1e) aunieuaad gavingld second messengers waz free calcium fu
Uisensiatiasaniianisinaenizedsadas linaianndasi ua pseudopods tuaanty
v QI ¥ & a [ %’/ v v dl d‘ v &
aansaLAuandaenuazsaudninlumad Nadugauinauvusiceiteueteuteyuioas

- da s . v da
(phagosome) Meluissq@sutlantlaauifudinun saantu lysosome Ndag Tulalanan
At madn1seEa phagosome AN membrane 914 2 azsanfuiawll phagolysosome
< dl 1 d} = 1 al 1

wazidn (granules) Nussqatilu lysosome @il enzyme tiagdsulanilaanazunnasnilass
answpidontiasidng phagolysosome

3.3 Wnaaazees (killing and degradation) N8IA9aNN phagocytosis
a7 e lysosome azvinnnsdles@andantdaanlu phagolysosome nnseiaailiianig
wnanyinganAueandial  iiannsduandansawanuile  (glycogenolysis)  Tagiiau
N3ITLIUNNT hexose-monophosphate shunt uazlungaldansnetljisenainesndiaumany

1A (reactive oxygen metabolites)

A9ninn1sani@u (inflammatory chemical mediators) wiiili 2 @quluny

47-48)

1. #19ENUINIFANLAUNLANIANLEAR |

1.1 Histamine wuldiilluiieide wusnnlu mast cells dwegmuileide
9017 NADAADA yananiganyu basophils Waz platelets 415 histamine N1 1MAANNS
YELNEIUADALADALAIUUIALAN (arterioles) LL@xLﬁlu vascular permeability YAINADALRDAR
UL (venule) MM IAAANNIARIUBHINTARARBARAT  (venule) LAZUENHTAIINY

?::M’J'Nm@ﬁ‘i_“lwﬁfwaﬂma@m (interendothelial cell junction)
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1.2 Serotonin (5-Hydroxytryptamine) WiwiAeniy @13 histamine wu'lé b
platelets WAL enterochromaffin cells.

1.3 Lysosomal compounds Wuansannuludes lysosomes NI,

1
A

2 { o= o © Y a o ¥ =
ANIILAELTAN monocytes Iﬂf;lLﬁJ’ﬂﬂﬂ’ﬂﬂﬂﬂﬂﬁJ”lu@ﬂLﬁ@@mm@‘ﬁﬂuqiﬁLﬂﬂﬂ’??‘ﬂﬂl,'&‘]_li@ ATLAN

1
o

Tu lysosome Ananegiia ﬁﬁﬂﬂmiqmﬁﬂﬂdﬂ proteases (iU elastase, collagenase,
. | ¥ ] ' .il/o «glj = ] = o 1 oY v

proteinase 1{1A) ANTANN] waninaneiletia lusenie lurmsinaaiuseniai liasng

ansrafnuanseilivanil Bandn antiproteases Nd1Aty 1Hun @1e alphat-antitrypsin @4

1nFarAasfNufanians Aa elastase

2. grsdninisaniauiiasiedwluel

2.1 Prostaglandins a¢jlungu eicosanoids léa1nnnstiag arachidonic acid
(AA) dinenanlmsl cyclooxygenase Int prostaglandins avgneiassialillianssingin
puusmtnvaseula Wy gndeusaaeulmiuuiniaiaen (platelets) 6 thromboxane
(TXA,) daelinFalaandusafiu (platelet aggregation promoter) waznliiduiaannsa
wiragneatmaaulaiiuasyniiinasnaen iy prostacyclin (PGL) vinlinasaiaan
enefanazinNN1sIUiuTeLnTalRen (platelet aggregation inhibitor) yananniians
prostaglandins mﬁmﬁlujﬁﬂ 4w PGD, PGE, uay PGF, answaniimdansausinliiians
fniau | nnlFraendenengfaLazdadsinisuan udu

2.2 Leukotrienes 8t/ lungu eicosanoids Mannistiae arachidonic acid
(AA) dagiaulis lipoxygenase @19 leukotrienes Avanaaiia 1w LTA, LTB, M l¥lalaan
119UAANY 49U LTC, LTD, way LTE, finldnaenidesvnsauasiinnsiarinunilmaen
Fan :urerinlivaanauiue (bronchospasm)

2.3 Platelet activating factor (PAF) iluansfniinniseniay Auvaaniiinun
R1N413 phospholipid °LuL'§i@1Z34Lsﬁ@§ NAuantAvifia platelet aggregation WALINNIT
Uanilasainianandngnscuaiaan (platelet release) yananianlivaendenuas
VADAANVAF (vasoconstriction and bronchoconstriction) Iumﬁﬁwuﬂ?mmm“ﬂﬁ@ﬂlu
Aeandutaeidvaenidentenes wasiingnantAnsduiaewimaendansiaun
\&n (increased venular permeability) TutnusiReniuans PAF satqenisinisinaiisiaan

IADATURILIALADATLNY LAZTIEIFN94519417 eicosanoids TulEaRANAE
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2.4 Cytokines 10ua19WqN polypeptides @ slulmadvianaatin tnaianie
aznedelultad lymphocyte WAz macrophage @19 cytokines N&NATYlALA interleukin-1
(IL-1), tumor necrosis factor (TNF) uag interleukin-8 (IL-8) Lmzﬁummwﬁﬁﬁmiuﬂmﬁm
nsgniay Tnaanzlugadyriiinaaniaen azdaaa519 adhesion molecules valiiiag
dnmennizaniuNtisuaeniaen Lavdaea319 cytokines waz growth factors fadw]
anyiaglatnenisa31941s eicosanoids war NO (nitric oxide) wananisiadlufiagasis
Ufisenvesmadan 1y waduiaiaenaq wad fibroblasts waziliiAaIN1ImMIeAREN
4 A4 - . D ne @ o
g Wananiedniay w14 s

2.5 Nitric oxide (NO) ufingaynindaseiazaaluin (soluble free
radical gas) UnAuARaNEIARYNITINADARBAANIEARN LA ANaaN wazimadllszan
luanes MlfAANNsUE8Maandan (vasodilation) Wasanndnglumsnaanlas (NO) 1l
Uiz liianIsinLFHniaes cGMP (cyclic guanosine monophosphate) tluea 1
masNANEe lUNARAARMANAUAANY WAZIAANITTLNENARAIREA WanantuEInnlEinSe
A o o % a 1 o o A o O aaa o . 4
wenduiudludeun uarAauiuiuntiovisenaen uavdainljnseniy superoxide Hans

o A .

oxidant Nd1AtuAe nitrogen dioxide TUANT hydroxyl radical fail

@

NO + O, - >NO,+ OH

'
a

Tneluninzden (shock) waanidanluianeazaead feasain NO Andmrannieadiuds
udaniaan (macrophage)

2.6 Oxygen-derived free radicals (8UNIARARILANNBANTLAY) NN
@wmm'ﬁmwmzﬁﬁ gnianldeaeananmadidaiaantig mamzﬁﬁﬁmmﬂﬁﬁ“&m
fialiias oxidation 189413 NADPH léians superoxide ﬁﬁlwzﬁﬂﬂﬁ'ﬁ?mﬁiﬂiﬂlﬂu H,0,, OH

LATANTNERU NAAINNeNUgRseY AU nitic oxide (NO) ludnaniadansdaasiiu

¥ 1
a A '

auNIARAIzIANY (3ndn antioxidant Taiflunalnaesinilasdianie
3. grsdndnsaniauniaglunaiaan
-dl ¥ aasa a Y !
3.1 wandlfainnszuaunisUfisengisunu Tudaw  complement

activation @A C3a, C5a WAy C5b-9
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3.2 Kinin system KA bradykinin Reliun1sdNEuniisraaniaan 1%
v d’l dl o A o a (% A al g 1 o v a
iraanaNNleNuilivaealaenvafa INANNIILNLFITIIAeALAen LazRdiusaun i
n191qm (pain)
. dl 2 @ o o~ = A
3.3 Coagulation system ansiléianszuunisudesnvasiaen dananiis
wazunumdndnylunisininliinanisaniay  luduneugeavinevesszuuans  thrombin
iwWaauans fiorinogen Tiliflu fibrin 116 @13 fibrinopeptides nanamiin INHAMUANITR
WNNsTRE RN aaenRen  wazdniWlaRena19  wena nilans  thrombin  Le9slad
AUANTTRNIZFAUNN9aF 199 YNAINNZAR (adhesion molecules) Wazidan1sai1aiEiana Iy
(fibroblast proliferation)
3.4 Fibrinolysis system @MU LLMNANYNTUIFMI0UADA AZATANE
v . . dl a [~ A % dl a dld 1
fiaw fibrin MARAINTzULNNTudeiTeLRan (HaNALANNIZANeanNua1aTila NiFandn
fibrin degradation products TNHAMENIE NNNTNEUNITIMADAAER §19RNATY T8
X ¥ . = a . o el |
szuufl Mun plasmin Tadundanuaann  plasminogen  lagendeienlodniFansingn

plasminogen activator nuldlunlaiasnidaanidaaantio LL@zLﬁ@Lﬁﬂﬁuj 417 plasmin

dlusnsdAtynazanaiau fiorin iiannananisudesiaaaaaen
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Janalnsainazigmitiunisias

1. ayulng

Hnzaielas (wada) e uednana 1 faeng HARANNLEENLAUTL
2. pinsaluaziAasiie

- iitaedarinutingen (Sartorius)

- isasdaiminuynaaes (Triple beam balance, Model 700, USA)

- NABIANIIAL

- Neubauer Counting Chamber (BLAU BRAND®, Germany)

- Micropipette (GILSON®, France)

- Spectrophotometer (Pharmacia LKB, Novospec )

- Sonorex (BANDELIN®, Germany)

- NILUANRALNBUTAW 1 ml. (NIPRO® U-100)

- Hypodermic needle 24Gx1” (NIPRO")

- Hypodermic needle 22Gx1.5” (TERUI\/IO®)

- Vortex Mixture (Scientific industries, INC, USA)

- Lﬂ%QﬁuLLﬂﬂm@QLV@Q (Universal 16A, Hettich)

- adlaEn9m9Alsn (GPO, Thailand)

- NTEAN Kim-wipes (Kimberly—CIark® corp, Germany)

LL@%“ﬂqﬂﬂﬁlﬁIu"] Vi Lﬂ?ﬁlml,lﬁwmmrﬁmj, Syringe uaz wiualad s
3. /15LAN

- Carrageenan (Sigma Chemical Co., USA)

- Acetic acid (Sigma Chemical Co., USA)

- 0.9% NSS injection U.S.P. (Otsuka Co., Thailand)

- Indomethacin (Sigma Chemical Co., USA)

- Heparin (Leo Pharmaceutical, Denmark)

- Evans Blue (Sigma Chemical Co., USA)

- Phosphate buffered free Ca2+,l\/lg2+(8igma Chemical Co., USA)



4. AIMARDY
wnUAnaAY Wntin 35-40 Nl ANdNTINARINAaeIuTIA
NINENAENTAa A1A1EY A.uATLTH NmeaesillAiiuntselEAIn AtuENITNNNg

Miuuazguanslddninaaes anzndaaians wanandasing Winntiunmanls

14
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NeaaaredinsanIsiAEtieantle 2 dou oA miﬁﬂmqwmum@ﬁuﬁa
NNTAREUTNTBNLDINAIDENUBNUABAASA (vascular permeability) WA NIIANEILNE

v !
v o A

fusanisinaeuNveTasLliARan11q (leukocyte migration)

1. ﬂ"l?ﬁﬂ‘l&l"’lﬂ‘l’léaluﬂ"liéﬁ.lgﬂﬂ’]‘ilﬂﬁ’ﬂu%‘ﬂ@ﬂmﬂﬂL‘Hﬂ’)’ﬂ’ﬂﬂu’ﬂﬂﬂ@ﬂﬂ

\aam (vascular permeability)
Tnemsldudlufimzanstasfifidnireluteanain N masedlunyiudng
fauasnniBres Whittle BA.* uay Sing et al.™ Tnguilanyfudnseaniilu 6 ngu-as 5-

v o A

6 NIANU
NN 1 nauwyna (Normal control) (flaw vehicle : tilan) @m 0.9%NSS
ngun2-6  @m 0.6% acetic acid Tnautiaiiy

NANN2  NgNAILAN (Inflammatory control) (H1aw vehicle : 1nitlan)

q

b

naui 3-5  nauneaed (Heuimzaalasuuin 200,400 waz 800 1n./nn.)

q

D

ngun 6 nquldiuasninegau (flan Indomethacin 10 1n./nn.)

q

AURAUNTNAAD

—_

flauanssine] Wiygusdaznguauiniun fialdui 30 wan
2. Aauuyieamnas anduan Evans blue solution (25 1n./nn.) mwaaniaan
o a [ % é’ & I~
ANTesuyiLans eld 15 wad
3. @n@19azane 0.6% acetic acid in 0.9%NSS (10 wa./nn.) Wnietasiasuadny
#1914 30 ww lungui 2-6 wazam 0.9%NSS lunguy 1
4. ANAAUAERIEFAUATY AN lavage TeNTieNaBduyiLAnIsan 0.9%NSS 7
&N heparin 5 gHA/NA. U104 10 4.
] d‘ o A g dl d‘
5. 1naeawmanila llinEunnnisganannasiiag spectrophotometer 1AMNENNAAL
&3 610 nm

6. WRHLMEUNANIINAABIVBINGNF]
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= o & a ai @ o
2. f'l"l%‘ﬁﬂi:ﬂi]?lﬁﬂﬂﬂﬂﬂﬁiLﬂﬂﬂﬂﬂ‘H@ﬂL‘ﬂ@éLNﬂLﬂ’ﬂﬂ‘ll"l’J (leukocyte
migration)

Tnanisldfinzanalas (wadhs) nRAwmheluiesnatn humesedlunyiudng

aal (51) | o @) ! v o X
AYNA9UAN Gupta ef al. IﬁﬁlLL‘].NVklﬂ‘Ll@ﬂ?@‘ﬂﬂLﬂu 5 ﬂ@}l‘”l AT 5-6 FIPNU

ﬂzju‘ﬁ 1 nguAILAY (Haw vehicle : dulan)

ﬂ@juﬁ' 2-4 ngunaaestlauiinzaalasaunsinee (200,400 LAz 800 un./NN.)

ﬂzju‘ﬁ 5 naulafuansuimegu (feu Indomethacin 10 1n./nn.)
FuneuNINARDS

1. flauanssine Wigusaznguannniue fialduim 30 i
2. 2p@an3azant 0.75% carrageenan 13N1a4 0.3 1. Netasiasaasuyiield 4 4l
3. ANAAUAdHAMATAUANE ANl lavage B04Ti@NU99MYARY  phosphate buffer
saline UsAann Ca”" uaz Mg~ 1B5u1ou 5 ua.
o all ] ¥ & dll o o & @ A k74
4. Wresmaanlalidesndesqanssad  etuA N SLdARATNY el
Neubauer counting chamber

5. WRHUWEUNANIINAARITBINGNA"]
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NANISIAE

1. HATDININZAELA5 L UNITEUEINISIARDUNTDIUDILAAIDANUAN

NADALADA

n13am acetic acid inludesiesrewyasinldinansdniauesuRLNAY deng
%1l vascular permeability IAN173998n1119981TILMABAEEA AINHANITNARET LERS
Iiiuineluuisrasineatalasluliunns 200, 400 waz 800 un/nn.grunsadudanis
Lﬂ%@uﬁm@mqmm@@ﬂuﬂﬂm@mLﬁ@mié’@mqﬁﬁmﬁﬁﬁmmmﬁﬁ (p<0.001) Tnzfmqns
usautlsmaatnavesiomneanslasily Anflule ffuinnadudld 63.05, 79.68 WAz 91.65
% ANNANAL Tmﬂqw%rmm indomethacin 1441a 10 8NN, gunsasussld 92.73 % (1314

11,2 uazgin 1, 2)

2. Nammﬁ’mmw‘i@ﬂumiﬂumﬂ’]‘itﬂaﬂu‘wmm LHALAR C"I“Il']'ﬂ,u

UYLANg

n3am  carrageenan W lutdesiasrasuyasin iRAN98NIEL0EINIRLILINGY
naiiANN9AABUNT89TARDAT1IRENUANUABALADA AMNNANIINARDILAAN THLAWINEN

Tuurisaaaitanzanalasluddunns 200, 400 LWAZ 800 NN./NA. A1NITDSUEINITARDUNUDY

o o

dindenadldedeliodfuneada  (p<0.001)  TeefAcuusaulsaunnzesiii

nratelaslil Andlulefidusinisdudels 28.83, 48.06 uaz 59.52 % mnaAL Tnegva

294 indomethacin AW1A 10 UN./NN. ANNIDEUENNS 64.23 % (AN3WN 3, 4 Uazgila 3, 4)
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P = s
ANFNN 1 NANT9TIUAtIULLUAY vascular permeability rasinzanalagaun

200, 400 4ag 800 HN./NN.LAE indomethacin 10 un./An. lunyane (n=5-6)

Experimental Group

Dose (mg/kg)

Dye Extravasation (ug/mouse)

(Mean + S.E.M.)

Normal Control

0.74 £0.11

Inflammatory Control

12.45 + 1.05 ™

Andrographis paniculata 200

4.60 £ 0.24**

400 2.53 + 0.22***
800 1.04 £ 0.07*** | NS
Indomethacin 10 0.90 + 0.19*** _J

Hit

*** P<0.001 compared with inflammatory control group

! p<0.001 compared with normal control group

NS = Non-significant difference

517 1 Han13iLlaeuuLlag vascular permeability 289 mzanelasain
200, 400 wkax 800 un./An.way indomethacin 10 m./ﬂﬂ.’Lumﬂm (n=5-6)
_ 16
[}
()
3 14
E |
g 12 - |
[e))
2 104
0
E 4
c
o
® 6
(72}
g -
© 4
s
x )
11] 2 g
2
a .| I |
Control inflammatory 200 400 800 Indomethacin
Control

Andrographis paniculata Wall. Ex Nees Dose (mg/kg)
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AN519% 2 wefidudnindasuudas vascular permeability 289 nzaneiasuwnm

200, 400 kaz 800 HN./AN.HAE indomethacin 10 {n./nn. lunya19 (n=5-6)

Experimental group Dose (mg/kg) % inhibition (Mean)
Control - -
Andrographis paniculata 200 63.05
400 79.68
800 91.65
j NS
Indomethacin 10 92.73 -J
NS = Non-significant difference
g1l91 2 \wefidusnisfiuea vascular permeability 389 nzanaiasuia 200, 400
LAz 800 NN./NN.WAT indomethacin 10 1n./An.Tunyaq (n=5-6)
100
920 I
80 T
70
.
% 50
£
X 40
30
20
10
0 T T T
Control 200 400 800 Indomethacin

Andrographis paniculata Wall. Ex Nees Dose (mg/kg)
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< o o o A @ =
A1919N 3 nan1IgugINITlAaauNTaEAlaaAT 1IN ZAa lagNTUNA

200, 400 kaz 800 Hn./AN. Uaz indomethacin 10 {n./An. lunyane (n=5-6)

Experimental group Dose (mg/kg) leukocyte (cellsx10°/ml )
(Mean + S.E.M.)
Control - 10.82 £ 0.33
Andrographis paniculata 200 7.70 £0.27 ***
400 5.62 £ 0.20***
800 4.38 £ 0.12*** \I NS
Indomethacin 10 3.87 £ 0.24™ B

*** p<0.001 compared with control group

NS = Non-significant difference

< o o o A @ =
zﬂ‘lll 3 nan1IguLINTlAaaUNTaEAlaaATTaIHIN A8 lagNTUNA

200, 400 kaz 800 Hn./AN. Uaz indomethacin 10 {n./An. lunyanq (n=5-6)

12
10|82
[

-
o

7.7

(oo}

4.38

3.87

Leukocyte (cells x 10°/ml)
(o)}

Control 200 400 800 Indomethacin
Andrographis paniculata Wall. Ex Nees Dose (mg/kg)
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A1919N 4 wafidusinnsdudinisiaaaunaesudaiaananaasianeatalasnaunn

200, 400 kaz 800 Hn./AN. Uaz indomethacin 10 {n./An. lunyane (n=5-6)

Experimental group Dose (mg/kg) % inhibition (Mean)
Control - -
Andrographis paniculata 200 28.83

400 48.06

800 59.52 B "
Indomethacin 10 64.23 J

NS = Non-significant difference

519 4 wafiiuinisdudanisindeuiveudinnenantaesiinzaialasiauin

200, 400 kag 800 uN./AN. Uaz indomethacin 10 {n./An. lunyane (n=5-6)

70

HH

60 -

50 T

40 -

30

% Inhibition

bt

20 A

Control 200 400 800 Indomethacin

Andrographis paniculata Wall. Ex Nees Dose (mg/kg)
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Experimental Group

Number of Leukocyte

(x10°cells/ml)

Control

oS o A WN
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Mean + S.E.M.

10.82 £ 0.82
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—
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