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ABSTRACT

Caulerpa lentillifera is a green seaweed that is found mainly in southern
Thailand and is consumed fresh as a healthy food. However, it was found that the
residues from trimming or grading accounted for 70-80% of the amount. Therefore,
the objective of this study was to increase the value of the seaweed as a functional
ingredient. Extracts of C. lentillifera were obtained using solvents such as water,
ethanol, ethyl acetate, and hexane. The composition of active substances and
biological activities were tested. The results showed that water is the most suitable
solvent due to the high yield and high active compounds while showing the lowest
extraction cost and safe for consumers. The aqueous extract of the alga contains
polysaccharides and phenolic compounds which are the main important substances.
In addition, many amino acids have been found to be beneficial in stimulating the
production of collagen in human skin. The potential benefit was possible to be
developed as an extract in cosmetic product for anti-aging. For the antibacterial
activity that causes skin disease, it was found that the aqueous extract of the alga
was less active than the extracts with other organic solvents. In addition, the
aqueous extract also exhibited the effect of stimulating the secretion of insulin and
increased glucose uptake in isolated rat diaphragm. This study examined the effect of
CLE on the inflammatory status and immune response of lipopolysaccharide (LPS)-
stimulated RAW 264.7 cells and the mechanisms involved therein. RAW264.7 cells
were treated with different concentrations of CLE with or without LPS for 24 h. CLE



suppressed expression and production of the pro-inflammatory cytokines IL-6 and
TNF-Q.. Moreover, CLE inhibited expression and secretion of the inflammatory
enzyme COX-2 and the mediators PGE2 and NO. CLE also reduced DNA damage.
Furthermore, CLE stimulated the immune response by decrease of the cell cycle
regulators p27, p53 and increase of cyclin D2, and cyclin E2. Moreover, the CLE
prevented DNA deterioration in macrophages, and showed no acute toxicity in rats.
According to the mentioned study's findings, Caulerpa lentillifera shows bioactive
activities and the potential to serve as functional ingredient. It includes being suitable
for consumption. Therefore, it be utilized to dietary supplements and cosmeceutical

products.

Keywords :  Caulerpa lentillifera, functional ingredient, phenolic compound,

polysaccharide, biological activities
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Sudulud 1986 (Aliya and Shameel, 1998)

A9 2 amisienIeeduy

ludsgwegUuiidlos Okinawa dnguynyssuslalmnzidesamsgviintiite

a =

Frhedusuuunnidesaintssuanudeuarnsndvulunisinusudsenudueinig

o3
guankuvan lnellisnenunsidevesinideainumning1ds Osaka Prefecture University

WU amsemseduiiansdrdgynauindudnalsdnfignslunisnsedunisaieniduiuues

9



o

$19M18 (Maeda et al,, 2012a) Fsfidnenmlunsiuniuusenuduomnadulufieid
nlduitusih uennisanunsnatnansngulealnudnalsfanamieniseduiiiquisu
wanzlSaduulasnme (Maeda et al., 2012b)

AN IlATUINTSYRIE M NB Ul A lagUszanavedlusiiu 10% lugy
1% Aslulawnsn 40% wdulee1nns 33% I918ud In8ud wazinfeusuateviia louwd Na,
K, Ca, Mg, Fe, Zn, Cu, Se wag | lngamsneniteuusznaulumensnesziily 16 ¥iin uag
nsnladungulowni 3, 6 uas 9 Viﬁmmﬁﬁm@iaqmmw (Matanjun et al., 2009) fivhaula

a £ a

Aoluamievilaliivunadeingd v3e Zinc luusunags lngamsieniseduan 100 n3udl

a a o

USunas Zinc 8915 §adn$u (indersaard M and Minsaas J, 1991) daduusunaiiuuszilay
Sudsevdluusagfudmiuawiluiifiorgannndt 10 9 Sulufeuszana 15 fadniu/fu
(King and Delurey, 2005) a8 Zinc LﬂuLLi'ﬁmﬁaﬁ’wLﬁ‘fluéfaﬂﬂuﬂizmumsmaLﬂﬁiuéwmsJ
sunmedesnsluliunades usidndusazuialdls dlulddudaussujisesiuiuoulag
@199 AAnudrdydontsinnuvese’uiglusinmie wu nmsldiuifeadestueuiunis
Wiydvle nsadradedenn szuvduiig sruuQiiAuiu n13idnansiy vuIunisly
mawanyasluleinsn erdestunsiavesiongnusnnlugune Wudu

#5189 unsIdeseuiisuamsisluana Caulerpa 581919 C. racemosa
(@wsguuun) wag C lentillifera (@MSIENIBIUNTENITUANIYS) WUTT @S9 YUUNY

ANAIMLATUINISANTIE@INI1N9edU Inednsaludiulidudagedau (polyunsaturated

(%
Y [ a

fatty acids ¥i0) ngulewin 3 wag 6 sauvesindngaila B-carotene gandamsneniseiu
ogdlsfinuluamireniseunuussgisndunanssidalulsmagannniamsisvuun
iy dnzduazuunilidoy lnelusunudingd 27.55 1ain3u/100 n3u wasUSunauuniliey
16,650.00 §adn5u/100 N3y PRIMTNAVSIEUTS AUF NSNS A BINUTI AT ENI
adulvinandnfAnINamMIIB VLN
amsrenseduuenatnariiandunazindousidrdydosranieudidad
a1sd1faynaal polyphenols Afgndlunististiostunnziuimudnde (Matanjun et al.,
2010; Nguyen et al,, 2011) lagansainLeNIUDaveIaMINENIBUAIINTITIBLRNNTNAS
gosluudugdu (insulin secretion) uagtaeifunisgedunglaaitnvaldfitu (glucose

uptake)



anwaznily

Wada (thallus) Uszneudisalnasu (stolon) fiduaaulunmiiuwasinn
wrudld wrnsRenseas 1-6 wuians Ussnaudesydaidudianay dukiaudnans 1.5-2
finddng ffudu 1 Sesturdietoninlne wisssudaisesaeaseniniuuazdmiiiy
Sanaudidenla Tuvufeudiu vielunseiiviiu q Induwazands (Lewmanomont and
Ogawa, 1995) uenaniiannsanuldluiumseuulaau wezannsausvanmlfasaivle

TaRtuUaLae walilaunsanunIumAelns
o a 1 ' '
NSERNENUTNIZLEESEINIIIN DY

n13iansaudadednindeuilininzausonIyiulnvesaIniieniaedy
sostinsvanideslymuaivinfisannunasgurusazlssnuanainnssuiioanndunisndes
Wethluuslneg wazanusamuauaufuiliegluseiunmuizan anvauziunilaevily
a & a = N a = - b v & Svyw
vosRumnlufumileviefumiervunseiielvauisainiiuiilanasnssegiiainis

REN
Jadeuandauiimanzausan1siasyiuln

1. S2AUAMNLAN 521179 27-33 druluiudiu

v v '
=< o = w v A

2. SEAUANUANYBIUBUTEUI 100 WURUAT SLAUAMUANUNTUNUSEA
WAIADIDAININE NTAILALILUUNIAISUSUTEAUAINUANUBILNIMIIRININRUNUS U 30

Y vy

wuRwng Madtuiuggmaminduggiouiifiuaaandn asiiuseAuauEnvo IR Y

3. gumnniilvunzauegluyie 25-30 samigalded

Y

4. Aenudunsaduang (pH) Tudas 8-9
5. ArAnudusng (Alkalinity) Tugae 120-140 fadnsu/ans raandusng
AArEINa lTEIMS 891519 IS

6. Armuula (Transparency) Mvsnzauagluyie 30-60 WwURLAT A

'
oA

YUMANINNALNBULNARDEININY TnenznauaznlUiNIEAfaInseLazinananis

9

[ L4

duas1eras wananddauaTaasndasastuluinvinlionsinisdunsisieasuasannsie

BI2GN



7. wonlude (NH4+) laiasiindn 0.05 dadnsudodns
8. Woawln (Orthophosphate) Amsialitosndi 0.01 fadnsu/ans wazlu
Wl pH eglugisiimungay 6.3-8.9 asludariifiansveawinegluguiamsieannse

dllldusglevdlaunian
NISLALIEINIIBNINBIU (NTUUTEUS, 2560)

szuumaldeslutonu
$1fufosiinsdsutadssamieniseduiienisuivaniniiute 1wy
arandunsadusing armazeinvesiue melutededliannseldidesamaomsoduld
Tnefnandnnauunugeandemiiefiuiive il

1. wnduveiin aasiinisminue layuanadieusuanmiute nmsanuel

¥ v
= 1 (Y IS 1 Y2 ofLSJ

fuvaiilonalasuwaswnnunazaandiauw azdlelrounseinalinnstesaansmlamaduinl

9
¥

gn3INTAIYAUIIVBIEMI BN D UATY

[ '
v o A 1 =1 I

2. Wuilevesualiunnduainnisasniuvotas AR Tungniee vinlasinui
g9Em18louInTu wazdaatunisugsasemsvasaIvsielae T
3. unsindeuresduazdnssuulieiniausnaivgnidesamig oy

ARAI5zUUINRIN AN UUDUDILAILUIUATNT Taguavus 1 b5 Unldlewuunaiu 5 wan

Lﬁ@ﬁjﬂLLNx‘iﬁ’Mﬁ’]ﬂLLﬂ’Jaz 20 LY

A 3 sEuunsineldssamsenseduluUesiu



vumaulunisugnuaznisdnanisamsigluvadiu

1. nMsUgnamsie Yanlavauuunituiaziuudne lagludiasudulgnase

wsnRAUAL 27-30 AT Uszanas 40 wuRilues WevgnudiUszuna 1 dUavidedes

=

iiusgauthegluszAunuasdestaduiuanulusuasvesdt lngunndnwseauiilviianiy

AnUszud 60-100 WURLLAT wWUUTNTINTDANITLUUNITULLBINNEINI1898TDNTIAINY
] a" Y a £y 1 v o ¥ ] a" = d‘ a

nuwuuflndlAgsiukazaIvauAunuLuule lvamsenladuvuanenivaziiauin

anaue wenndanunsaUgnainitguuukeaIuvseneliiiamselinnuazennuas

2. na9nNA1sUgNUITEIIN 1-2 Lflou Iza1nIsLiuigIa el was
aualuMsiuie 2 duavirends

3. madnnissruuihasinisguindedssssanu 2 afutedunsivie
Faudasiomonisinaavierdneonuuuiaulalanusssuinsssumd uenainiaualy

v
% a

N13gui i Seluiue1gnigIuarANUNLILLLYRIE N 1L BLNLEA TN T TTUYF

(% (%
o o LY o

NSVYUREULY LazmsSnwsEuTlulelaes

4. efnsuaiesithseutvdeszuveniniiefiunismuieuiuas dosty
nsudetuveai LLa3@@&?&%3%1sJﬂfﬁwuaaﬂ’LquNu

5. iledostunstinasuazuialesansnms AITENATIINILVLILLLYBY
awelagdananamuiuivInzasdszina 1 Alanfu/msnauns neesiiuiieinn 2
famiuazasUSunaliuszana 25% vosUsmnasdumnamsisuiuill Idluwiiy
U3

6. Msfmdnuarteiudngvesamvsiey wilfvansievindunie epiphyte
Anatuluvadedauiull dufumsnusssudiielfuasdesidussiuiimnzansadu

3@

2D
e
2

& , o
syuunstaesluvanaunia

lnganunsanuifeanandnlaluszesy Ussunanfiouay 1-2 ASY J9aztueg
Aunssgule Metaseiideannariieianuruikiuannifull e1afansUues
AU danaroansdanszilasdnnilsutaansormslutldiisswesenisiasgiavlnaeg

a1y I iNaNEnwAZAMN VDI M N B JUAAILA
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A 4 NsineidesEvsIgneduluUanaunie
FBNINIIRBIEM TN D JULUULNILYIY

UsznaulAsaukeansny au1n 0.5x0.5 a1519uns tnelavieiiduaslenidie
warafnuunnn 1 lwufiuns TedvifunsoudieldduitugamsnetdmdnEudu 500 nfulv
nsEaeTITaLRan oAt eUIneT 1 IwURWAS Usnudiuuuudinisdansdailetn
aeneliRnfunsey thluuwrulutedsdnainiam 30 wuiuns viessauiiuasdesis e
Ugnudlszanm 1 dUamitsdesiiiussduihlioglussduiiuasdesistutiuarmlusuames

1152AUANNANVDIUIUTZUI 60-100 LURLUAT

2NN 5 ﬂTﬁLW’wLaﬂﬂﬁﬁwﬁ?ﬁlW’Jﬂaﬂi‘ULL‘UULLN\?LL‘U’JU
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N13NIITFBUNIILIIYLAULA

Tngvhlumnamieaiunsaliuilaasiiusenseuniglunal 3-7 Tu lag
sgmindifinsduundaivinuazinaauen nduani deasu 1 feu 8 2 Wew Buifiu

WUIHNANAR

A15IANITTENRINNITLAY

nsidesamenisedualsiinisudsudietieddes 1 afeieduny
Uszana 30% deliAndmyuidsuuazamieldsunisinaisernistiensedunis
Wiiuln vdefadaviodidieenuuuiiiuladamusgdutisssusiany flunisguing
JufuergnITABIazAIUILLILTasA WY oifiuaisemssssuvIAn sy uiou
wazdnwspiuiluveidss viomnnsdsniuerainislatewniigns (16-20-0) : Jogide gns
(a6-0-0) 8ms1d7u 500 : 250 n3usials dUniar 2 ads videldond 20 - 40 Ansstels dUawi
av 2 A%e Tuq@Numiﬁm&gmaiwwﬁwﬁwuaaﬂ wetenAseudnasAnaAIasfitn

SRUTMIDTLUVLNUIN DAL TBINUNITHUITUVDIUT
< a a [ [ I3 a
ANSUNEINANAAKATNITIANISUAINITHNULNEYA

miL‘gmamﬁwawaqaq'mz‘uumiLgaﬂuﬂaaummmLﬁmﬁ'mmaméﬁﬂ,ﬁ 5
Alandusaunsanimdnnanansionun 10 Alandudeuns nelusyezinan 1 iy @1uisn
Fuieamsgld 2 dUawidends ndsainiufuisnandndiufivdevesaniionsin
uwslAUSInas 25% it dsseuasiiuiensely

nsTanIsudInIsiuiisalasnisunamstefidiunsiauenluianinay

o o

azontuiianuuesiussquLANaze1n 300 ns 9ns1 5 Alansusioduiiafidndsanysni

(%
[ (Y

Jueunnivamsswazdgluinnnuaseinnsigaiienouussyludainnnfassuy

wyuguiln uazdisvuudansililelan (UV) uaglolouiesniouuailisy
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AMAMILATUINTS

nsuUsEIa (2560) lahawsienieduuitluiiaszigumnieims wandunisg

i1

M13199 1 ANAIMNNBIMTVREMIIE C. lentillifera

a9AUsZNOUNNNLALIDENIRYNU

N33/ 100 N5U UIAUNLIAS

TUshu
gt
dele
LN
Aslulanse
AT
WHNIUTIN (Kcal / 100 nSu)

Y19rdnueis (nSY / 100 nSuan)

8.55
1.92
3.87
56.84
32.69
25 Sl
182
4.68

fiaan3/ 100 NSU UNUNLIA

LNADLLS
Woanosa 106
TUunalou 855.6
WARLGEL 748.4
wunTFeN 1,505
faned 5.66
wusnila 56.879
Wan 5.627
Taviznin fiadnda/ 100 ndu twdnudte
p15iiln <0.01
uARLTEL <0.001
Ay <0.01
Anndiu fiadndu/ 100 nfu Ywiinan
E 0.13
1.00

C
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Thaimin (B1) 0.03
Riboflavin (B2) 0.02
B-carotene (A) 0.035

fan: (NsuUTEUY, 2560)

UNADHTY

a 2 = Aaa & & LA aa |
@HH&@&?% A8 @3(5]’9)&]'1&3@1&]Laf]aVliJ@LaﬂGﬁ’eJu‘lﬂJLUu@LN@N@Lﬁﬂ@i@u IMLUU

v
= [ <

=3 [ £ a a £ a vyaa & 1
@Jﬁ]wﬂﬁimaqauuimaaasmwmmmumaﬂmaumﬂim Laqaﬁuwmaﬂmmaﬂmaum‘uq

= % a o

44' a P " = v ) a &
LW@@?WNLaﬂﬂiLNaINLaan ‘E‘JJGU'NLV’]ENQfWNE]Laﬂ@ﬁaua@ﬂlﬂm@ﬁiﬂﬁ]uL'P]'T?]La NRNIBUIIN

azpouvsoluanaditfesdiidude Wildusgiinatiedluilunuulfisegnldlagluifin
dugaiiieliidoznauvieluanalimnuates wazdmindianaseunlille 2 ddugiuned

%LUﬁEJULﬁuﬁIMLaqaﬁLﬁﬁ&J’iLﬂf‘u hydrogen radical,hydroxyl radical e g superoxide

a o

anion radical ayyadaseinlaninislukazateuensianig aeuyadaseiuinyiliiin
annivideusiuwaddeielavalg sUkuL WU N1siEeNan nveiiole naenauena
o 2/ = A a ¥ = A
hanglassasamiuaiives DNA vise lasluley sudadaseaseauidemesadiluianaiin
Tnstanizniseandlad lududalu druvsznevndnvendeiuiwad viliibeiuigadidy
annla

duliinvzdiszuudasiunsihaewaduaziloeaneyyadaszeg Ui

nile Paansiueyyadasen1usssuvIAlussnteiivateyia tawn teulwsl superoxide

a dl'

dismutase (SOD) toulesl catalase (CAT) luiwad wazansdueayyadasydus Lag1sauy

(% ' [
a =

auyadasrmadiivsunudnie Wesaniglayyadaszuindu Ann15vINAINaNAa

(%

seiNansuBYyadaszuazeyyadaszluianig AatudmITuvae I sYTedndeLiy

a

wsulisaneiiansiueyyadasegey wu Indu loua Inn8ud In1iud uasiusualsiiu

a =

indows taun nesunsuazdinsd Fuludiulsznovveweulesd SOD wasddilisudu

druusznouvaaeuleyl glutathioneperoxidase (GSH) awaé’mawa%asz%uq Toun 1n

wulydipuledauny asadnainuanedu arsadnainidenau wazaisusznouiluedn

(phenolic compound) Faduansusznauiivaléannisumivelalufiwialuuszneudie
p

ansusgnaudiAglann Wswoulnlwenfifud (proanthocyanidins) syiusvaansawnadn

(callic acids) kavayiusvaansaaneyslansendlaliind(hexahydroxydiphenic acid) Ine
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A o v N

a1suszneufusdnyd1Ayfe WalrlauseAUsznounae catechin, proanthocyanins,

o

anthocyanidins, flavone, flavonols wag glycosides (lann ’3’6{133@&5 wazAny, 2549)

A13AUeYYABETE

a

a1591UuenYadase (antioxidant) Avansfiainnsatesiunieveaonis

Y

a

AnUffenoendintureseyyadaseld (Halliwell, 2009) arswariiinalnlunisdueyya
SasevasluUTLANdU (scavenge) pyuadasslasnsadudinisarvoyuadassuioindy
(chelate) Aulamziiiedosfiunsaiiseyyadase (Sies et al, 1992)
aseusuyadasziliuaisuszneviinurenisiinfizonsendinduluad
(Chattopadhyay and Chattopadhyay, 2008) Imaﬁﬂﬂmsﬁma%aSaszmmiawul@ﬂu
53TUYIRINAITNAWTILALTUA1TUTENBUNUBEAN (phenolic compounds) @15Usznou
Tulnsiau (nitrogen compounds) wagialsfiusen (catotinoid) (Velioglu et al., 1998)
unumdnAguesansinueyyadaszAetestuniiinujise e endindulusianie Fady
aunnveInnialiafeg vesywidostunsninuiiteteendinduredlusiuiiluaig
ndnvesnisidenqunnlueistagiussdnsfitisideslugnavnssueimsuazenls
neniaLE Loy daTE iinns IRt ua ez auUATiSailo e v uge
(Chattopadhyay and Chattopadhyay, 2008) egnslsfimiulunzun@istesnevesausnagsl
mslesfunsazananseyyadaszoguindautseenifiuassdinfediuusniinainiraneaing
Laulezjﬁﬁ’ma%a5aizﬁ‘§ummmuﬂ‘%mma%aﬁaiﬂﬁa@ﬂmnzﬁau@aLLazﬁauﬁamﬁaﬂﬁjm

]
a =

Y9IF1IA U YYadATZANI9INIn T uLeFEnIatudwalsiiu (B-carotenoid) 599

Y

asuszneuIndfueadadungnuaiifaansanuldluisinuassalifodhluteiaduai
szuumseuUAteeenddulusameliiussansnmlunsvinanseyyadasy iAB s
(Shapoval and Gromovaia, 2003)

asfueyyadasziinulusreanislunguioulsst 16ud eulesdnzaziaa
(catalase) nganlslownwesan@iag (glutathione peroxidase) wazgUiUaseonlanfaima
(superoxide dismutase) drunguitlaildioulss ldun arsuszneuAusiuusediaty day

f1u (albumin) Ua50u (bilirubin) weslanatadiu (ceruloplasmin) namlsleu (glutathione)

13

n3uaeIU (transferrin) gUATuea (ubiquinol) wazelse (urate) Wuau a1siva1ilividy

[
a a =

AauIUANEYYadasEaq g lustAunamnzuid o lanieyyadasuiintuluduiu

(%
v Y

1ALAUNINNTEUUTRIT UL UL ANUALVINAENINEAEENIN “N1ILASUADBNTLATY”
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Juneldaneainanleyyadasyazyndunsuneeislsuaziilaliosi9909319n18836

avauungelldanuiauniviaieagng
A13AURYLABATZAINGTTUYA

a1snquillasuanuaulatagiinisruaitedranludagtuiliosinaiiy

Wesiuhilanudaeadelunisuslaruinnitansiueyyadassdunseiaisiueyyadase

' [V
= a v A

wiandnulsvislugatindniwaziededivsmdudandu wu Ianfiug 3andud weuals-fiu uay
ansfililinauAmslaguinig (non-nutrient) Fudilassasialuansusenauiiuedalaeanis

ngulndnuea (polyphenols) 1¥u wyulsy (xanthone) wagnailiused (flavonoids) R

4

Usznaumenylensendailinizuuiasuu@u (aromatic hydroxyl) Asust 2 yaulunyileidu
(functional group) waniifiunumddglunisaniveuyadaselalilunseduuianaliin
Ufiseeendindulalaensivieuya H uneyyadassmaiiuuenaintansuseneulniiiuea
nillasea319vee ortho-dihydroxyl phenol aglulaanadsanunsaduganisiineyya OH Tu
Ufnsenleyyalanznsuddude Feuay Cu® udundenilalaenisdduivlany
fanainduasuseneuiBediou (complex) (Sanchez-Moreno et al., 2000) @15Usznou
i aa = = a a v a v &
ngulndiusaganuluiynssusssuviduiviginaiuisasiveyyadasslaanaly

WoslJURNg (in vitro) wagludladn
d1susznauiludn

ansusznauilluan (phenolic compound) #easusenauiluea WWuaisi

WUAUFTINYR WRovaneudn Wy @awsie fn walil edeane ayulns Suudauia wae

1
v =

U ] d! 4' 1 a a = a = U al'd
Syiudsgnasietuiieyszlosulunisasyivle arsusznauiludn dlnvundynd

Y

assnanAreguam lnedinuaudilunmsiueuyadasels (ann Tusaud uazame, 2550)

9 9
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Taseaielaanavasansusznauillugn

= a o % A & A & YA a
asusenauiluan uqmimamwwmLﬂmﬂmumu MUUDYNUSVOIUUTY
~ | a | % =3 o ' a a & A A
fivyflansenda(-OH-group) ag1etiaenilany deooy a1silludiniiugiu fe Wuea (phenol)

USENauMmIeIumiuuLdy 1 29 uagvylensenda 1 vy Aawandlunin 6

\ I
OH o /
/ %/O
OH
OH
Phenols Phenolic acids Flavonoids

Structures of common phenolic compounds.

A 6 lassasnsluanavesansusenauiludn

au1: Jon JwsaAus uavaug, 2550)

AuaNUAYRIA1TUsENaUNTUEN

asUsznevilludniimulusssuniinnnnevanesiln fdnwazgaslasaing
aadfiunnseiu éigqLwimjmﬁﬁimaa%ﬁaasmd’m Wi nsaAludn (phenolic acids) luauds
nauiilassaradulndmes 1wy anflu (lignin) naulvgifigaiinude ansuszneuminilaily
waws (flavonoid) (lon ¥sAUA wazAny, 2550)

arsusznauilludninulufivsnarsamegluluanavestiinialuguves
a1sUsznoulnalales (glycoside) thaaviiafinuunniiasluluanavesansusznauilludn
Ao 13'1maﬂau1ﬂa (slucose) Lag WUI1BNANNITTILFINUTEWINETUTENBUN UDAMIYAULDY
vidoansUsznevilueafuansuszneudue 1Wu nsnduw3d (organic acid) aueglulinanaves
lUsAudanasen (alkaloid) uazinesfiuess (terpenoid) WWusu

1. Uselowdsoguam ansusznavilludnuanesifigniduoondindusuds
UfATeneendindu uavansiunisnateus (antimutagms) SassnaniiAdeaunm awise
nsteatulsannag Tnsanizlsarilavinden uazunss nsansusenouiiludn asvimig

[

idneuyadase uazleosuvadlaneiatunsasenis nujisersendindu vedludu uag
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Tuanadus Inglddienluisuayyadaseyihduds Ujisengnle nleuyadassiluavaus
ansenueyyadassigniiatslue
2. Men1savenenis neldiluarsiuiu Jesiuliiseinisesndingu

Y9389 (lipid oxidation)
Indugnalsa (polysaccharide)

Tndudnanlsd Juaslulawmsniivszneudeluluudnanlsddous 10 Tuana
faunnn 3,000 Bnana Aslulewsamanilifisanin asaneildenvioliazarotuas
Limnudnuioilunde Wedosudeviliuandauistuaniiearldinaveluudnalse
annsauvannunseeslusienels 2 Useian $aasn iy, 2550) Ao

1. dudnanlsdfisrsneansnsagesls (digestible polysaccharide) Hulnd
winalsafiseneiievlusdgesliiduluanadnuazgaduls fdwaysosnne fe

1.1 wils Gtarch) Wumslulawmsaifimvaraulinudrusiaguesiia wu
wan 510 13 a1 1Wusiu lugdveadautla (starch granules) Useneusenglaaiseasariy
Hudusnuanduisiu wuddidu 2 i fe azlulaa @mylose) wazerlulawmndiu
(amylopectin)

1.2 lnalaau (slycogen) unslulawmsailivazaulusianisvesnunas
& Usgnousenglaaiisidnvauzlasiairamileusylulamniu uisinsuanfsinuaian
11 senefivaraulnalaufisuussana 173 lundaie 2/3 vesnislulawmsni
Sameldsuusivinaiavanliiu 400 n3u Wesramedesnsld ndanulnalauazgnis
Wt dundsnu

2. ndudnanlsdfisnanieldanuisagesls (indigestible polysaccharides)

a v L4

Julndudnanlsdiisramelifieuluides wazfostueanniagaans (oun yynigini,
2553) 3aluilindsuunsieine Senlnduinadlsafisanegeslyliin « leewns” (dietary
fiber) wualsilu 2 Uszuan fie

2.1 lwamnsfiliaratein (insoluble dietary fiber) Usznaude wwaglaa
efiwaglaa wardniu leensUssnnidnduduuszneulasiairmdnuosiiviidnumed
uaneefiu il

n. 1waglaa (cellulose) udnuvawmilswadvasiivusazluanalsznousie

I 1

nalagunndl 3,000 nule nnziuediieiiusednn 1-4 lnaladin Mirgeslusieniely
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aunsadesls deiuleranielasuwaglaa waglaaavduunliviliAnnisnesiagievili
nnetmsiidnuasiin Jsauisadumeldazainiu leomsussanninuanluiiy dnuas
Walyd

9. tediwaglad (hemicellulose) Wudiuveniugadvuesfiviguifsafiu
waglag wiusznaumeuintanatgvilalilauszneumenglaaetiafen n1sduives
luanasveeniteaglaa

a a . . I aa o 1 1 1% A A A

A. anfiu (lignin) Wluanswndndailianunsageslias Tuivisauasdusunm
a a ' o A A A A a a a & L vy a a = v
anfiuldlunntdn usleiwSuwnusunadniuasiiuundulagluileliiudaznudniuides
ay 40-50 anflugnitvasi@uunsneglutuveseaglaa uazieliwagloa

2.2 leemnsiazansun (soluble dietary fiber) Usynaumie wafiu Auuay
39 leemsussianiliinegseuswasiy wagluwadiy ddnwaeiwanaiaiu T Al

n. wnfiu (pactin substance) WWutmananetuiiogdiunaisveaniingad
o Y alce va o % a s v & o = v v |
nthngawadlvaniu lassasiweanniuliseeiududuae lagasisesiiudunidieg

wuuliiluszifeu Tunsgnainnssusmsldmniudulasslningiunldusznovamis

[
Y =2

NensdusnuAnmIeariiliosiianwausiul
Y & o fA Ao o = = DA Y
9. i (qum) Wudiuvewduganiynildnwuziniel vieg1avesnuiy iy
o & o o v v & ¢ Y
Jaduhanangtulassasausenaume nglaa nuaniva wuulua uaversidlua 1usiu

a

A. ABa3 (mucilage) nuludiuvesuaniiy wavawsienzia danuwilen
& va Yy ovyw a a A a & |
wila Jautfguiilounn Iadaaagldlunisgeaivnssueiieyisiiiniiegannsedielunis
JEUY
Indudnalsaduasiulamsaussianmilsivsensumelulundnanlsanie
Wimaluanaedninnd 10 lana Wweusdemeiusznglaledn (slucosidic bond) #4013
dll ! A s ° a v ! Y a 9 a
Wausdavadluanaluluwgnailsauazduiuisinuazdeiulyaiuvlinlassasnaednd
winAlse (Zhang, 2008) (U581 Saunduu, 2553) na1331 Inawdnalsannulusssusid
Tuanavuavguaziiininluanags Wuaisuszneuiifigusisliduiueu (amorphous) Ll
duazaiulvglifisavd Weazansuvzlaaisazatvnoaaseiuazannuenaanuvinliuigns
loen nausnanlsddiulngfininnluesdusznovedlulassadvessadiivuazdnd

Meg1udu waglad wilwaglaa uavinniiu iluesdusznovegluntueaduesiiy laRudu

1%
¢ o 1 1%

asAUsznovludonvesdniun wu Ay wazy drunsadasidin (muramic acid) LUy

3 o L3 N a
psrUsgnauluntasaduuniiise
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Indudnmlsdanunsaduunlivatanuy wnduunesnaudnvuzlasiEsn
vosluanabilu 3 nau ([8e1 Saunuuu, 2553) laun

1. lelilwdudnenlssd (homopolysaccharide) 1Hulwaudnenlsdiluliana
Usznoudeluluudnalsdifiesdadioniniy wu uil lnalanu waglaa uazduydu

2. ewmelslndudnanlsd (heteropolysaccharide) \Julndudnailssiilu
Tuanavsznoudeluluudnarlsddoud 2 vieunnit 2 9fiaduly Wy mnfiu fu Srdiaa
\elilwaglad wazlsTu (resin)

3. @135U5ENaUABUYLNA (conjugated compounds) LUuTnaugnA1lsdulg

giafinesanedivansdu wu sauduannlulnaledin viesuiulusiudulnalalusiiu

WDudu
n158nkdU (Inflammation)

n138n1au (nflammation) 1WuuUjase1vee3nenie Avian1snaule

= [ 1 1

MUAUBY M%@BJ@U@@’]EJF’YJW@J?ULLSQGUENESJUG]T]EJ NANGINTLYIHNBINNY AITONLEY L‘ld]‘u

6 (%

nszuIun1sUndes Avussedueas Audlinuyed N159nauianynann1siniye

i

&

(infection) wazanwafilildnsfiade wu asedl vie Uise1vesgliduiuressianie (Ju

9

= L% =

Ay TurazNinsonauazin1siUasunLUasuaaasnaen liiaaniaanveiesikazinig
Wasuwlaweswadiaynasadon Juiiuanuaunsatunsduniunasnden iunalians
H - a o  a PP ) ] v a
UILALLARLIALEAYII BBNANVABAEDANITIUSLIUNTNITONEU LWUNALMLAANISUIY
WAY $DUVBIUTNUNTNITINLEU WinLaDAYINeBNNILDNTADALEEA WU TlNTHa wazwLA
lasnnaszgnnseaulngduanuasunsnsuiliinn1siasunuamisdiail nasans
dona1slunisdniau (Pro-inflammatory mediators) YA 199 19U wUIAALATU
(bradykinin), 8amndiu (histamine), lun3neenles way wsoanunauiu UL sI0919 pro-
inflammatory cytokines L% u tumor necrosis factor-0L (TNF-QV), interleukin-1 (L-1[)
way interleukin-6 (IL-6) aananNwasLIALAaAUILaAzIgaaLNALATNIA (Kumar et al., 2007)
#9215 pro-inflammatory mediators ka¢ pro-inflammatory cytokines wa18#gn1asNIN
a = Q:l 1 d' o Y a =3 d‘l’ d' a 1
Wuld wienassetllaslusyeznaiuiug agiliiinn1suinidureaiiods d51891U11013
[ I d' ) Y a d' d' v [ (v 1
snwauduawnviliinlsaineatesiun1sdniausieg

lunsneanlys iuoyyadasenduasiziain Larginine 133UfAse1lny

woulasl nitric oxide synthase (NOS) flaanaveseandiawluasdediusin iia five-
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electron oxidation Tufieznonvashulasinuileglundufififu (quanidine) ve4 L-arginine
Idulunsneanledsauiiald Lcitruline WWunandnsau Tnsluufaserdavends flavin
adenine dinucleotide (FAD), flavin mononucleotide (FMN), heme, calmodulin (CaM)
L@ tetrahydrobiopterin (8H4) Wulaunnmodsan towlesl NOS fivavun 3 lelevesy Ae
neuronal nitric oxide synthase (NNOS) wag endothelial nitric oxide synthase (eNOS) R
finsuanseannaeniian (constitutive isoforms) nanluminaenledluu3uiasi wag iNOS
%a%ﬁmmamaaﬂmm§mﬁagﬂﬂszﬁu1@8§qL%fwhﬂs”] (MacMicking et al., 1997) (Alderton
et al,, 2001) lusdneanlediimiieidostunszuiunissngg Tusienie Wy nsdedyaia
U528 (neurotransmission) AtuANAINGUladinlagvinlivasmdianve1ufl (vascular

relaxation) Yosfiun1siniziiveainaniden (platelet aggregation) Lagn1siudaiuvein

Y a

\Homv173 (leukocyte adhesion) sauvsdufettesiusruugiauiuLuUiinuaAiLln (innate

LY ST

immunity) wiAlAsH1YInAidnaTniunsn Inendnlunsnesnledluusunnuinain

q

ulesl INOS Fagnimileailviinisuansesnvesduilefinsduiaiu cytokine, endotoxin
YosuuATisy wielalnduwnaslsn lipopolysaccharide (LPS) a1ntunafitse (Coleman,

2001) NMIN3HUNITHANIDBNVDIEY INOS demalitinisuanlussnaenlanluysuiauin lag

[y

a ¢ o Y a = [ A o Ql' a £ 3
IUGliﬂEJEJﬂVL“ZJﬂVH‘VmWVILUUﬁWﬁﬁ@ﬂaN“U@\‘iﬂ’ﬁ@ﬂLﬁ‘U‘Vlﬁ’] iylVlQﬂNaGISUUIﬂEJL‘?JﬁaLL@JﬂIﬂi‘V\IV\]

'
a

fawdinlussneenlenvsinihneitosiunisindngadnignsusenieuywd wiltunsnean

9 9

lannannanduludsurunuiniiuluain iNOS nulnddrusiulunisineinisvedlsan

Y

LAIBINUNITONLEUFNS

nszUIUNITENtavatInsawUsledy 2 wlin Ao n1senauleundy (acute
inflammation) kagN150NLAULIBSY (chronic inflammation) N1SONLAULUULREUNAUIY
a X < 2 a A Al ~ o Yo o o |
TSy nelusserianduinivsedund nasinlasudnseiuuazasegussuiu

1Y

2 89 3 Ju wadnldiAu 1 dUant dnvalgdrAguesnsonia@uldsunauy As n1suinvedilelte

(edema) Hla13U1T90IUTAU (exudate) nrelulllows wazwuwaadnlausila neutrophils

AUNTTONLAULUULIDSILUILLAAUIUNIT BDINARIUNAINITONAULUURUNAUNIDLNADIN
suMeRpUAUDIREA wlanUasuuiswilails Fuduladevans 9 Au dnvauzdiAgueinis
Y] N Y A A ooa X . Ly o Y a £ o

DNLAULTBSY AR AN158519UaLEaNINATY (fibrosis) ANI1TAT19NADALADATUIIUIULIN LAY

NULAASNLEUTEA macrophages Way lymphocytes (Murphy et al., 2005)



21

U = o o o L =

NITUIUMTINLEURBUNAUTANBZAIAY 3 UT2n135 AD

1.nmswasullasvesasniien inlanian1sinalisuroudeonundausiaug
Tasuuaduannidu

2.13wasunlamislasadnewes vasadonvuindn inliasun TUsau
wag WwadiindenvasIeenuneusniaenLion

= A §f @ I~ % a A Yo <@ Vo
3 AsiAdeuiivensaalaldony1) wdusnunlasuuinidu wazlasunis
¥ d‘ ¥ o w q' 1 ¥

nseAu Weliaunsamdndudantasusing o e

INWATARTUILINY permeability Y8evaanieng@u a15uuazlUsiuls
$7 99N lUY9I9IENINwaE (intercellular space) WazTo9319619 ¢ Tug1enie len vo9
Tu 8oviuiala (pericardial cavity) ¥09Uan (pleural cavity) wav¥e1vae (peritoneal
cavity) liide ansuniilusiuUsunEsianas Sendlexudate Hexudate Niwadidaiion
VRINAANTEUIUNMISNEURUNAUBEauYsalilaibau o awsanus Ia 3 viia Ao

Lifloendunnduuni wdannlafdaaelsansedwdandasutusenly
W& (complete resolution) dnwulunsainfinisuimdvveiloleusuulss wioiinnis
vinulue szaziandu 9 lnenasainidnamgesnty permeability voanasnidenas

[y I a 3 3 a . - A ao

naunlu Un@ 1wad neutrophils 9LAnN1IANBLUY apoptosis @15uuazlusaunsieanu
Jrgngn Fundunvaeniunieusadmacrophagesyimiinfiiviu dwlanUasuuazivad
MY

2.N199NkNU Al eotdoWaNa (healing by connective tissue

4 . a aaa I3 )~ ° v &

replacement or fibrosis) LAntu N3EiNTIN1TUIMAILTULSY En1vinanelaseadieanugIues
& A o Y a = a . . 1o ' 1 o v [ '
\Weige vinlviiAiaviuesedl uu (fibrin) agduiusnn s1eneaglidaunsaddnansiaingn
ponlUle oo ineiudautnluunun

3 IAANTZUIUNITONLEULTOSS (chronic inflammation) WnTulunsaliisnanieg

Talanunsaman dalanvasuiulveanluaingranielevun
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ACUTE INFLAMMATION RESOLUTION
* Vascular changes * Clearance of injurious stimuli
* Neutrophil recruitment » Clearance of mediators and acute
* Mediators inflammatory cells

* Replacement of injured cells
* Normal function

. o

« Infarction
 Bacterial infections
* Toxins

* Trauma

Healing

e

Healing
* Viral infections
* Chronic infections . ~
* Persistent injury % FIBROSIS
= Autoimmune diseases * Loss of function
CHRONIC INFLAMMATION
* Angiogenesis

* Mononuclear cell infiltrate
* Fibrosis (scar)

AN 7 LEASNATLAATUNEVAINISIAANTZUIUNITD NLEULILUNS Y

‘ﬁ&l’l: Kumar et al. (2014)

Taa luTunNIzuIUNITOINEULRLUNAY ILNUNYITANINNEN AD NS
WasuLUawaann Laes wasnuwaaindenvwnsnaudntvluiadeatu agrelsfnny
T1gazlRgAdIudY 9 813HAN uanAafudIRuiuame dnuaziieie LazeIN1INI

AAUN
53UUNNANAY (Immune system)

ay o

sruuniiAuiuAeszuunssUntdassameaindaudantasusing q fenaudn

Y

1VPURTI8IeNY laun wuaiise 1isa Usdn 91 wend swdsdsuanuanudu o Wiy wed

v A ] 1 ¥ = a 1

daasgiulalyidunzds etersdufivgnanadunlusisnie nisldsuidentinny a1sne

Y

a o [ !

a v a 1 A va & . A 1Y a .
ULLW 1871 dIN9 9 L‘Viﬁ'?‘h!llﬂmﬁll‘Uﬁ]L‘U‘uaﬂLLiJﬁﬂiJﬁ@iJ‘Vli’]\‘iﬂ']EJhoJE N 138N antigen

q

2] =)

Y o o

fofivzdesiunishinideliagadiussansnmnisadsgliduiudndudesendonisasraead

—

fAuiudunaniuliEena niwadaiioiussuugiauiu 1HeInn13nouauedved

Y 9

)

'
[y a [y

zuuglAuiundnisuduaigluszey wnaadadulmunsusnveunieanseiugiAuiu

an
&)
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o
(% =<

waaniauiuy wlaswaliegluiee wavinswessiameiounmunsiuiaesviossiy

[y

wlasvhadaduadiinlednlianlululediiuvnumdidglugiauiulaeindauasUsudn

1 mMsvihanwveseadlnlefinveunlasinaaunsaasieunisvinauvesseuuniduiulaly

9

Seaunile (Geissmann et al, 2010)

definsoniauintulusianieagnu cytokines ¥iin TNF-OL uay IL-1 1

v
A v a0

NNSABUAUDIRBNNTONLAUNLIAY cytokines 114 2 wfiadlagldunvid Tndrdniivsuania

4

AN1ITNITONEUVDULAA Wardls1891UI1 reactive oxygen (RO) aztntleainludnisasng

a v %

TNF Ju 901 TNF-0L azdusdsdayaalunisnssdunisianuvesgiduiuls Tnefiay

Y

denndesdaunumMdAgden1TimT NSnwnlAuiulsasletuiy elgadilauaien

28nTadu (oxidative stress) LinfuasnuUTuueyyadaselnglanie reactive oxygen

[y

species (ROS) USunaunndudsiinalunseduiunaiuaunisdnauwasduaugiiduiuaig

(Johnson and Bradford, 2014)
AaauUAlglalal (Cytokines)

Cytokine TJu polypeptide Fuduansinge q fasruasndslnosadues
319N ﬁummwiunﬂﬁﬁuﬁ’uﬁgﬂ non-specific immunity &g specific immunity cytokine i
ey specific immunity d@3ulngwdsnain T lymphocyte wag cytokine fiaeTu non-
specific immunity d31lMaj1d9w199n mononuclear phagocyte Ainudsuuanuasy wef

lasun1snszAuaIN T lymphocyte meduiulaeas1euluseninaminisasne non-specific

'
LYY 1 [

immunity Wag specific immunity ﬁﬂwﬁﬁﬁmuqmmmﬁﬂﬂﬁﬁ:m UMNNANINAIBDNUIRIN

Y

wadNasuieatisseenilaaisenenluied cytokine Nas1sluasnateanuIaunundulng

wwdonuliluiwed cytokine vliands 91aassuldlaswaduateviin wazawsaoengns

[

powwaanalsvila (Pleotropism) cytokine ¥finntli1adiunumMiNRIDann 15319 cytokine

A A . a £ ca & v v o . . ] cal v a
4ilndu 9 cytokine onafigndrewadludadeliu (autocrine action) Aewwadiioglndifes

Y

fulwadgaine (paracrine action) neiingnszuaidonlioangniseiwadileguisling
(endocrine action) cytokine aamqwéﬂmmq receptor 31LW1ZUUNIVOY target organ Rp.
Aanad@uIngarunsaduiu cytokine Iunizlafunn1sUsINgAIY8Y receptor VLT
target organ A3UANLAY cytokine 31 30 cytokine vy 9 104 target organ d@2ulneyly

ANUAIETIINNTERE AL D cytokine (Holdsworth and Gan, 2015)
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Cytokine fifiunuvly Innate immunity @51937n macrophage fiu NK cell
Type | IFN Usgnaudag IFN 2 wan Ae IFN-OL wag IFN-B @il antigenic determinant

! U 1 =] U 1 I () b4 dy A o a dy U
A9NU WA receptor LWUDUNU type | IFN ﬁ’)ui%iy}i%iyﬁ’]\‘iﬂ'WEJai’NGUULlIE]@Jﬂ'ﬁGlﬂLsﬁalﬁiﬁ

[
a o ¥

uananilfiaiiailefinsmevaussdinig Tne T lymphocyte fignnseduazlunszduls
mononuclear phagocyte @574 type | IFN niifindnves type | IFN fodnvinanisiiia
Frunuvedhianelumadinne Tasnsnszduliansnisadns enzyme Tusmanevia G
% RNA 1130 DNA vatlifalifins sy n1sviauves type | IFN Sniduwuu paracrine
iuAuaNnInes NK cell lumsvhatewwaduianuasu Inon1seangndnseduli pre-NK
cell wissmagziUasuulandu NK cell iamlﬂﬁuﬁumiﬂimmm class | MHC vuwad
wandaes saumawadsesneiiandeladase Wunal cytotoxic T lymphocyte vinauls
A uANUdn type | IFN 9gann15U5109v84 class Il MHC 39%119n15n52Au helper T
lymphocyte Antulglala

Interleukin-1 (IL-1) I5UuuuidfgyAe IL-100 FanuaguuRIveLaRHAT1S

waz IL-1B Fanvegluaisuivessninie wadd1Agivininfadie IL-1 s mononuclear

1
N v A I3

phagocyte ﬁgﬂﬂizﬁuﬁawmﬁmﬁmsﬁmﬂLLUﬂﬁﬁa (Yan et al, 1992) uenaniifsdiaaddy |
a¥de meineadynadalustsmeiivintihfidiu APC azanansoadhe IL-1 16 quives IL-1
Ao

V. ﬂizél:u hypothalamus 19#&3519 Prostaglandin E2 uaanalinald

2. n5AU hepatocyte 1i@3198135n84 acute phase protein Farevinane

[ =)

asiuLazINIngatn wieanalinlsa secondary amyloidosis b (Copray et al., 2001)
3. Lﬁummmmﬁmaq NK cell Tumsammﬁaqaﬂ Towil synergistic action
U IL-2 way Interferon wazidu co-factor ¥84 IL-6 lunsdaasun1suussinves thymocyte
‘ﬁlﬂizél:uﬁ"lﬂ mitogen Fn1ilst T lymphocyte &3 IL-2, IL-4 uay IL-6s0u co-factor va4 IL-
4 3o IL-6 Tunsdaadunssimuinisain B lymphocyte T plasma cell
4. Fnulasne wazdauasun19vi19uves colony sytimulating factor (CSF)

wardosiulyllyl hematopoietic stem cell gnvianelagansity

s
a

5. lgnsowaduatsviauazerailuanugueslsals 1wy lgvsse synovial
cell, osteoclast, osteoblast ka¥ chondrocyte %ﬁa’lﬁ]ﬁ’ﬂﬂgjmilﬁﬂ arthritis LLag bone
resorption gy3#a islet of Langerhans 813nlugn1sifiaumiueiiad 1 dgnssieln 919

L9 lupus nephritis @ immune complex glomerulonephritis HgnsaatslUssuly
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nduiife vi1l%An negative nitrogen balance qv3e endothelial cell 8191l vasculitis
ey atherosclerosis

IL-1 receptor antagonist (IL-1 ra) filassai1endne IL-1 visiiaauaung
¥191U89 IL-1 #28n15UE9FURAY IL-1 receptor gnadrsuagnaalag mononuclear
phagocyte ﬁgﬂﬂizéjuiﬂ&l Ag-Ab complex Interleukin-6 (IL-6) L%ﬁﬁﬁuwmwu’mﬁqmiu
N158319 A® macrophage ﬁq‘wé Tnin1iN15a@3519 acute phase protein (Maier et al,,
1993) lag hepatocyte sazUsnglusranendou fuild acute inflammation 2ulUs
daasun1sasne Ab IfﬂElE)E]ﬂi]‘Vlcﬁgiu%‘ElzﬁﬂEJ‘U@Qﬂ’]SLU?iIEJuLLUan\]’]ﬂ B lymphocyte Ui
plasma cell Snwedatavdaasuni1sadne cytotoxic T lymphocyte tilanauauaine
alloantigen wagdadununlunisadrudndoanatesin wu w@sugnives IL-3 14
hematopoietic stem cell WUA7 1@31 M-CSF Tun19a519 macrophage wuin IL-6 Gnunl
myeloid leukernic cell wWasuuUasialuifiu granulocyte Und Feo19145n11 myeloid
leukemia 1¢1

Tumor necrosis factor (TNF) & 2 ¥l A TNF-OL @519la8 mononuclear
phagocyte war TNF-B a31alae T lymphocyte figw? duasunisiiunisesnainiduiden
vaufinidenv Tufe TNF duasy inflammatory response MliAnnszuaunis
phagocytosis 984 polymorphonuclear cell wagdd@3un15a319 hydrogen peroxide Tu
macrophage ﬁﬂﬁ’qé’wwﬂizﬁuwaéﬁw q THdq IL-1, IL-6, IL-8 uwagTNF Laaifiovinane
wadiosenlaesialfiine1nsld wasdinasadie acute phase protein 3uAsafY

inflammation T1ulUAWINIMAR cachexia (M3iguanideulnsy waveglun1igvineims

2819370
ANISLUININUY

W21 (Diabetes Mellitus: DM) Wungdisneniefiiinialudenganis
Unfi 1esann1svingeiluudugdu (nsulin) vienisheresesluubdugdu dawalv
nsvvaumsthihaaludoaliidundinureawadlueniedenuiinunfivievnanulaldi
Usgansam auintinneavanludenuSuinann uwazdoliiinniaz oxidative stress @4
dnasuliwadlusunendsansoyyadasemarsein Aluinadenisiaswaduasiodo

lnglanzusnavasaiien ilrian1sdniaukaziinnzwnsndausneg luddieiumu
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Tsaumany wuseandu 2 Uszian fe Tsmwiminuadad 1 (ype 1
diabetes) 1AnanANEAmsvharewadiaiseesluudugdude wiiad (beta cell) 109
duseu villianusandnsesluudugauls uaziuimueiied 2 (type 2 Diabetes) (inann
nsfidudeundneosluudugduldliifismanionisld wieiAnn1gnishedugau (Insulin
Resistance) 91nn1sAnwneaddnnudn wadidiaidonsnvesfUisiuinauazndnoyya
Sasvgeniauiifseduinaludenund
nsiAauwuLiad 2 Lﬂuﬂ’;mﬂmﬂﬂﬁmmmsmuamzﬁ’uﬁﬂmﬂwﬁamﬁ
wgasegssaiilomaznsdenan nvein1sviiaues beta cell Tusiugeu dwmaliiannis
Snaudunauuiteteduinty liwadiindensnlasenvwadifindonvivin
wuAlAsNIa (macrophage) way aululad (lymphocyte) i1l dn sndsansdniay
(inflammatory mediators) sanunagsaiiios lawn lun3neanles (nitric oxide) wsoan
Wnaufu (prostaglandins) lalalail (cytokines) 14w interlukin —1[3, interlukin -6,

interlukin -8, tumor necrosis factor alpha (TNF-0U) 1 U@y %QE:J'U'UEJLU 1MI1ULNIT
uansoonuasiad e tiganitauund

wumnsinelsaimaiuie nsmuauszduimaludeniioanns
4Na1UYBINITUNINTOUIINTIALUININY AIUNIATFIUNITAUANNTUNNGF MU
TsaummnuvesasnaulsAlIrUsansgeL3nY 2021 msuiurasuguuuunslddie

oA nsSudseniue s nsesninainie wazn1santdmvin wazerdiuiimaluiengs

v o

Junisirdaneandeldsruduldsunisuuzidrdinsugaianznswluiuinaiu

(Association, 2021) Jagtuenantinialudeadsenes q 1lnalnniseangnsang 4 gn

Y

a

iunlglunissawilsaumnu eavilunddgdmsuiumvnusidey 2 laun arsudsdumau

Y

a a

(sulfonylureas), asdugansuannglaaludu (biguanides, metformin), @13n3eAUBUYAY

Y

Qe

(thiazolidinedione, TZD), an3fugansaadunalaa wanani ansilaangn wu a1sduds
dipeptidyl peptidase (DPP) IV, @156U 4 glucagon-like peptide-1 (GLP-1), @158 u &4
lgtasunglaa co-transporter-2 (SGLT2) lasuniseyd@dmiunisfnuilsauininuly

U9q0u (Padhi et al., 2020)



27

UNN 3

A5AHUN1TIe
NSLASIUETANAFINIIENIIBIU

11a1m31eNn190duann NN I AvEIINIATINITNISUNZIARI9E19 waY

fa o

AudIdeuaziauUsras gl anysys auvaudnide 0. 01uuray 2.InY5UT 118719098

Y
14 [
6 1

szl many 9 As3 udazeln wunhameanluinszinuandnsuInsnasainii
v v 1A < 1 a ¢ a v v a wva
WieRIEn1sutEenuld (freeze dry) lngdeliasne a UsEm viealURn1snane (Useine
Tne) anvdiedlvd Rntuhamseaanuialidndiuanviuisiienisevausoumegungil
NAETUNBYIBLTENTINTAGNUIAAINTUDBNIINAMS AN AIeN1Tidaumngin 70
peAnTaLea TudelinIseuwien 1 93lus uarangumnilinde 60 seAwallied ausodu

wiranAuTuliiAudesay 10 FeaunsasnEauTRNI9NIEAIN W LaEANAINIILATUINIS

q

v v
v A4 o

1AlndiResiunananan nduainamsesiefvinazaisfiuansefudiae 1 enues
W7ardmn wavignigu TuensIdiuaInsgwie 50 nsu Wrnwslusivinazatsiaazaila
U319 500 Taddns vhmsatalasdislidunan 2 u wagyihnsiugmniu Weasuimue
Yudfiinazangluusnazneuainiieesnlagriunsenunsos antutiaisazateiilgly
sumeinTarateeansieLAIes rotary evaporator dduansatnuilurusiedeiades

freeze dry wavdimsieninguansdfaysioly
N1531ATLAATEAYINETANAEININENITD U

1. A5AI1zRdsutanguatsusenauiluedn auisnisdauwasann
(HAMMERSCHMIDT and PRATT, 1978) lagrau Folin-Ciocalteu Seay 10 Usu1ns 1,000
lulasans @15azane Na,COs Sasay 7.5 Usunns 800 lulasans wavansnageulsuing 200
lulasang nanlvidnfuuaseiiald 1 $2lug 9rnduilufnanuenaiud 765 uiluwns
AMuinUsSuanguansusenauiludnineiiouiualsuinsgiunsawnadn (sallic acid) s
thwiinansatauium 1 ndu nesenunaidy JadnuauyavesnsaLnadnnaniuvedans

ane
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2. Ansghvsunalndudnanlss lnednuuasainisves (Paradossi et al.,
1999) §9i thansafiageinanamennaznoudslenueadesas 95 ludnsidiuans
afindioloniuea 1: 2 lneU3uies warthlduglugrsaivauamngll 55 ssrwadeod \u
nan 1 Falus antuthluued 4 esrneadoa Wunan 24 $lus Wuszneulnaudnanlse
Tnomsiumieshaestumisininuns 4,000 seusewit 1Wunan 10 uift udnhnzneu
lgaulsiuiedi 55 ssruwaded Auwamniosazvosndudnenlsa il

3. M3aszinsnaziiluluasanaansrenisedu nudiiiednaisanin
U3wms1e9 o U3 WeeUURn1snats Wsswmealne) arvndesinid laeld Gas
chromatography — Mass spectroscopy (GC-MS) Feld38nnaeudnaBenin AOAC official
method 994.12,988.15 (2000)

]
v v ¢

I3 ¥ .
n1sMAdaugNsEugIYagaunIInalsaRInl
1ae75 agar disc diffusion method vi1n1swNglaBadpuLUATNIS8inalsA

USRI Staphylococcus aureus, Staphylococcus epidermidis, Propionibacterium

a <

acnes Tua1115 Nutrient broth USu1#s 5 198ans Nounnll 37 a9AwaLded w1y 24

q U

009 9N P. acnes yinnsingagstuanisanunlaelgn1suzndicUaadnyinnisus

CRE7 A

o 1

w72 $alus ieasudmuanaidiaziuiuivanuuliiisumiadu Mararland
standard No.0.5 (eadUsanm 10° wad/fadans) dildfufudaiunanidequasy
VaDANZLT A IINNABUURIMTe NS Nutrient agar thiegnsansaninanvine vienas
vunsEAEneeUsinms 30 lulasans snduilunsuuinenns Tneldrhasansivi
n1saiaidu negative control wazlde1UfTaus tetracycline Ardudy 5 Jadnsu/
faadns \Ju positive control kag@avinazaneagly dimethyl sulfoxide (DMSO) Tu
Sasrdau 1 1 wletaeliasatauazivazats azargldity Wiaiuemisuud 37 eeen
waldua w24 Falus (onidu P, acnes Unutu 72 $alus Tundesgyayinim) ensy
fvuanaisinduiinualasnsimuaduiuguinaswendlafifntuisuifisuiuen

UfTue tetracycline
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< o 5
AsnadaugnsAunIsonauluYaaINIZIAY

NSNsEYARR MUY Bd

#rn1smigiisneadinesiiluledainuyud (human immortalized
keratinocyte cell line) Tuemnsiasawad Dulbecco's Modified Eagle's medium (DMEM)
%"’qgﬂmamﬁw 10% fetal bovine serum ,1 mM nonessential amino acid tay 4 mM L-
glutamine Tu plastic flasks lAsawadly incubator figuundl 37 esauwsaifea, 5% CO, uay

95 % air atmosphere
n13inn1segsendinvavadinasifluleAainayud

msmarududuilil Aefivtewadinesiluled Tuneuredisnisiferiins
Migad S ax10° iwaddeau TunuwAssin 96 well 7glilug incubator 24 #3lu
lonsunamanasarinfisssuaududusine luemnsdoead Tdaslumad vasedunan
24§71 vido yimsmaaeugvUntleawaduesmsarin Inenzwadduiu 2x10° wadsovaa
Tunumnzdessin 6 well plate ﬁQI*’ﬂugT incubator 24 47l Weasunavinisnauasai
fsvdududuiiovnngan Tdadluluead Uuseduna 2 93T pudemsane¥edyid andu
Unsiorfunan 24 2l

SleasunaAsl resazurin solution U33As 10% feviay wadwinnsuuse 3

saa

F9lus Ined resazurin WilogniUdsulag mitochondrial reductase MoglulgadNidin 1

ee

Waswdudsunvesd rezorufin @384 fluorescent IMNUWTIINITTAUTUIMLAS fluorescent
ATUTN excitation 530 U lULAS wag emission 590 U luns lagldinTeq automated

microplate reader
nsANNEATUaYLABEsE Nitric oxide (NO) MiinduluwadinasfluleAainuyud

ﬁﬂmqwéé’ma%aamz NO we3asaiin ngld eriess reagent dsUssnaudig
1% sulfanilamide 11 5% phosphoric acid & @ ¥ 0.1% naphthyletylenediamine
dihydrochloride (NED) Tuth Junouvesismsifie vhnmameiwadduiu 2x10° LRGILIGH
Tuaumzidiessiia 6 well plate dlilug incubator 24 Flus Weasunavhnsnauasarin

o

dl o v v ! s 1 & 1Y) v o aa o &
NIEAUVUVULMNT TN 13@\111&14?56@ yunsuan 2 GU'JI@N G]']N@'JEJﬂ'ﬁQ']EJiQﬁ%JJ’JU MNUUYN
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Tiunan 24 Hilus lemsuaaniinisga supermatant Usunas 100 lulasdns ldadlu 96
well plate IngviTuuy triplicate wagn1UA18A15Ld griess reagent TRHUUININT 100
lulasdng 1ald 10 witluilinainiuinluiadn absorbance AdIN1sAANAULAS 545 W1ly

Wns IngAnlaazyinn1siisunu standard sodium nitrite (NaNO,)

nsusEliugnsn1swanglagidagnanaiiianseUeanuaviyu1IvedaTaNna Mg nIge§uy

Tnennwlada1nion1sved (Thabet et al., 2008) A9t ¥nNTstanznauilionsy
o Lo | I | = | o P & o %
U%a% (hemi-diaphragm) 881957015 2uazkuseenidu 2 diu davnaullenssUsaunag

a15a¢a1e balanced salt solution (BSS) anndunduiilonsydsaazgnuiseenidu 2 du

(%
al 1% 1 [ o

laluvinguauy (conical flask) NUsTIMILAILATAUIvBIAEMTIENIB]Y Tuarsazate BSS

9

a A

waznglaa eluangitlifluasiduyau eussdumsnnglaadngniudensesaslu
nN1eWn (basal glucose uptake) LLazmazﬁﬂizéjuﬁw@u@au (insulin-stimulated glucose
uptake) MuEIGU ﬂé’mLﬁaﬂizﬂ’aangﬂﬁmwwﬁw CO, Soway 5 way O, Spuay 95 Tu
shaking water baht \futaan 90 w1t ndudummAmwInglaadgnduidanseis

ax INgaAI

Glucose uptake = [Glucose concentration before incubation - Glucose concentration after incubation

Weight of diaphragm (g)

nsnagauANAdui BYasa1saina IR IenIeguy

ANSLASENERINAADY

’L%mgmawﬁuﬁ: Sprague Dawley (SD) itag Spontaneously Diabetic Torii
(SDT) wwete] iwitin 180-220 n3u 9nuTEnluyszasy Sumediuduuua $1in dmywiaan
Aodlilurendssdninnnes fmiednineaos ausuwemans wninerdededll by
na1 7 Ju Wisliuusduneiuannruindeneunisnnass Tukesiinauguamngd
paanlIadl 25 + 2 osAwaldoa WanazUaluyn 12 $2lus wWasunasestlaanzuas

9a9szuriutu Temsllauinsgiu waziudesns nslddaiveasaiionisdinuilu
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1A5IN15IT8 R LA U UITRAAINULAUSDUIINAUZNTTUNITITTIIUTIUNIT TN INAADIUD

9

WALl
nsusziuneRgunduvasansainuransienieeiulunye (Acute toxicity)

9199¢95n15989  Organization for Economic  Co-operation  and
Development MsnageumsiUAsuLamginssilasynlivemyun smsmaaeulnenis
Jouansannamstgwisedulunyviund vuim 2 wag 5 g/kg BW laeldnyund 6 67 (weilly
3, AR 3) FaUARUIUIAYDIANTANAAINIININBIULAZNAUAIUAN 6 67 (eALdly 3, LAk 3)
lsunsdeuthndunisuin (gavage feeding) TudSuasiiviniu dunmernisndsannilsans
affavsnemngadu 5, 15, 30 W1l uay 1, 2 way 24 Halus dINtudannoinisnnfudy
nan 7 Yu wiefudeyalunisdnuisiely

maUszfiuiwdeundu lnsuwvmynnauneds eondu 2 nau nquaz 5 67
53 10 ¢ fail nawit 1 1Dunquenuau T8suthndu nduil 2 Wundunaaey 1é¥udmardn
thwesamiemseduluruin 5 nduaniing 1 Alandu vihnisliamegeulastounis
Unneiu stomach tube Tutiina 05 fadn3u/100 ndu tuting dunneinisinunives
gl 24 #laa (aan 5, 15, 30 Uil uae 1, 2 way 24 $al9) wdamsliduadminves
ams1e EhgwainssuiinUng sutusuudn naesiisen dunneins uasdsimin
nndudunan 7 fu wazdmylinne svdunnemssenniu wu 14 Ju SloAuannisfinu
YNN1INTULUINAINITAA  pentobarbital sodium 1A 75 fednsuiutng 1

Alandy L9799 HURTINERUNE T AN YD TBIEA1eg AMelusienie
& ¢
nMszIagaaaunlasHig

wadimnzideulasnie (RAW 264.7) %ngaﬂummﬂgmqm
Dulbecco's modified Eagle's medium (DMEM) 7if 10% fetal bovine serum (FBS) wa
1% penicillin-streptomycin Imémmaé‘luﬁﬂmwwﬁﬁ CO, 5% RAW 264.7 gm??aﬂu
12- uaz 96-well plates AMUNUIMUY 2.0 x 105 wad/addns WJunan 3 Tu wWieldlunis

NagaUnaly
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mMifnemavessuieniedudisanuliuivresadinizidewnlamia

yhmsussiiunnduiivieeadvesarsatnainsiensedulugadinzies
1ATNIA (RAW 264.7) Tngleid MTT (Methyl tetrazolium 3-[4, 5-Dimethylthiazol-2-yl]-
2, 5-diphenyltetrazolium bromide) Tnewnzdouualasiiae RAW 264.7 S1uau 2.0 x 10°
waa/dadans Tu 96-well plates Laumiaﬁ’ﬂamﬁwamqaiuﬁmmL%’u%uemﬁ’u (0.1-1,000
lulasniu/daddns) Ineflandunisoniay celecoxib (CX) Wuasunsgiu unliiduna 24

a

Fla Mgaunall 37 ssrwalfoa ntudvansazaty MTT WhlUluwadasnaniuazuuse
Juan 4 $alus dremisisiarsazare MTT pon wagifiuaisazats DMSO adlu plates
wazuudoduan 30 undl wdinAINITRANAULAIVRIATITAZANEA8LATEY microplate

reader 1ANUYIAAY 570 WILULLIAST
AN53LA1ZA ELISA

wziasnraduilasring (RAW 264.7) $1uau 2.0 x 10° wad/ladans lu
12-well plate tFu LPS 1 lulasnsu/ua. CX 3.8 lulasniu/iedans uazansannannsionag
oquanududusiaiu (0.1-1,000 lulasniu/fiadans) Uuil 37 ssawaidoa 24 dlus
w§santutludumioed 2,000¢ LJut3an 10 w1l ﬁqm%g:ﬁ 4 99AYALYYd Lad1un
supernatant tUin IL-6, IL—IB, TNF-QL, NO, uay PGE2 I@aiﬁfjlﬁqmiaﬁ]ﬁ’u%ﬁ]gﬂ (commercial
kits)

nsAn¥INavaIEMIIENIRURBN1TE319 Nitric oxide (NO) Tuiwadiwizidasunlasmig

WNELAgNYaaunlAsHie (RAW 264.7) 37u7u 2.0 x 10° wad/ladans hu

12-well plate Wyansainamsentedunamdudusnemy (0.1-1,000 lulasnsu/liadans)

(% a

squffu CX 3.8 lulasndu/adans waz LPS 1 lulasndu/Taddns Wunan 24 92lue %ae1n

'
a A a

Al dunieeainuss 10,000 Wuian 20 Wi feunadl 4 ssAwalded lagiin

9 Y

supernatant TU3nUTuIE15 NO N159A5EAU NO 1RAI8AINITAANANKAINAIILETIATY

540 YN LULUAT
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A15ATITVAMUHYNIEVDY DNA

wziasuraduilasiing (RAW 264.7) $1uau 2.0 x 10° wwad/ladans lu
12-well plate Ul 37 esmwwaidoa 24 92lus Tugidl CO, 5% Wnmsatinamsowsedu
AU NTUANAY (0.1-1,000 Lulasnsu/fiadans) shunu CX 3.8 lulasnsu/dadans way
LPS 1 lulasnsu/fadans drludumiesd 10,000¢ tJutian 20 w1 ﬁqmm:ﬁ 4 94A

wadea uaain supernatant lUinAnududuves 8-OHAG lngldyn kits
n1sdiaud 33342

W1ziagsgaduilasnie (RAW 264.7) luansainainsigniseuiianig

a aa

Wndusinafiu (0.1-1,000 lulasnSu/dladadns) Sauriu CX 3.8 lulasniu/daddns way LPS 1
lalasn$u/fiadans unlugiid co, 5% 7 37 esmuuaidea 24 dalus Mnduthwadiignindn
A8 paraformaldehyde 4% LU u11a1 10 w1l wazgndeoudnde Hoechst 33342 5
lulasniu/dadans 10 uni dnwadludaisnay PBS dasldndaes Nikon Eclipse Ni-U

fluorescent microscope (Nikon)
N1591A3129 Real-time PCR

RAW 264.7 gnvi1lviuSan $1n 8 TRizol reagent (Thermo Fisher
Scientific,Waltham, MA, USA) cDNA 9n3tA51¢% LY SensiFAST cDNA synthesis kit
(Bioline, London, UK) gPCR gn3tAs1e#lag SYBR Real-Time PCR Master Mix (Bioline,
London, UK) A78 CFX Touch real-time PCR system (Bio-Rad, Hercules, CA, USA) Tne
primer TNF-QU, IL—1B , IL-6, COX-2, p53, p27, cyclin D2, cyclin E2, and GAPDH msffﬁ’l
gRT-PCR agﬂumiwﬁ 2
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A15199 2 deulnsiuesueedu

Genbank Acc. Amplicon

cDNA Forward primer Reverse primer
no. size (bp)

TNF-Q NM013693.3 5’-ACCTGGCCTCTCTACCTTGT-3’ 5’-CCCGTAGGGCGATTACAGTC-3’ 161
IL-1 B NMO008361.4 5’-GCCACCTTTTGACAGTGATGAG-3’ 5’-AGTGATACTGCCTGCCTGAAG-3’ 165
IL-6 NM031168.2 5’-CAACGATGATGCACTTGCAGA-3’ 5’-TCTCTCTGAAGGACTCTGGCT-3’ 201
COX-2 NMO011198.4 5-’CCACTTCAAGGGAGTCTGGA-3’ 5’-AGTCATCTGCTACGGGAGGA-3’ 197
CyclinD2  NM009829.3 5’-ACCTCCCGCAGTGTTCCTATT-3’ 5’-CACAGACCTCTAGCATCCAGG-3’ 93
CyclinE2  NMO001037134.2  5’-TCTGTGCATTCTAGCATCGACTC-3"  5’-AAGGCACCATCGTCTACACATTC-3’ 149
p27 NM009875.4 5’-GCGGTGCCTTTAATTGGGTCT-3’ 5’-GGCTTCTTGGGCGTCTGCT-3’ 230
p53 NM011640.3 5’-ACCGCCGACCTATCCTTACC-3’ 5’-TCTTCTGTACGGCGGTCTCTC-3’ 118
GAPDH NM001289726.1  5’- TGTGTCCGTCGTGGATCTGA-3’ 5’- TTGCTGTTGAAGTCGCAGGAG-3’ 150

W TNF-QL,  Tumor necrosis factor alpha; IL—lB, Interleukin 1 beta; IL-6, Interleukin-6; COX-2,
Cyclooxygenase-2; p27, Cyclin dependent kinase inhibitor; p53, Tumor protein P53; GAPDH, Glyceraldehyde 3-
phosphate dehydrogenase

ANSIATIZANI9EDH

JoyauanilusuvesAaie + ANJgauuNInTgIu (mean + SD) UagAlade

+ ANAIUANALARBUNIANTZIU (mean = SEM) TumsnaassUsunaansddgynauilludnly

o w a

@i Pair t-test A1 p < 0.05 KAAIAULANAINBENNTEAUTEA1AYNINEDR wasgnsTINN
Joyagnilseuliiguseninangunaaes 3-5 ngunaaes 1¥adii analysis of variance (ANOVA)
AINAIBNITIUSBUNBUNBUAINTD post hoc test AeA5adAUaY Duncan 's New Multiple

o w aa

Range Test (DMRT) 711 p < 0.05 LaniAuLANG N0 195zAUTUEALNNED s



35

uni 4

NANISNAABILAZATAINE

%8NN89 §U

[N
a A

amsrenseuiniumeasdduassidiflouruviuwiswuungidenuds na
a & | oA A a o A v o
AnszrinuAmIatasuIn1snud Jusinalushiu ludu Wele 1w aslulawnsn wasndanu
591 WNAU 8.93, 1.78, 19.78, 41.24, 32.32 Wag 181.02 n51/100 N5U MUAIAU (11571991 3)
ADAAABINU NTUUTTNY (2560) NYT1LAILUUBUANSDUNUIN HUSuaulUsAu lusTu
ASIUlBLATA LA NANIUSIN WU 8.55, 1.92, 32.69 kay 182 Nadnsu/nTu Aua1nU T4

Tanusunandalewies 3.87 Haansu/nsy

A151991 3 AUAININBIMNTVBIANIIUWIIBYY

29AUsZNaUNNLATIDE 19w n¥u/ 100 nda tainudis
TUshu 8.93
g 1.78
dole 19.78
i 41.24
Aslulansm 32.32
WANUTIU (Kcal / 100 nFw) 181.02
nAous fiadnsa/ 100 n¥u tinude
uAALY L 748.4
wan 5.627
Inndiu fiadn3u/ 100 ndu teninan
A 10.85
C 0
Thaimin (B1) 0
Riboflavin (B2) 0

B-carotene (A) 65.10
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A19ENNAINIIENIBIU

Mnnsatpamsienaseduietuagdviazaiedunic 3 e lhun 1o
NUDA 17aRLTAn wazlenwu nuInlauSuuasanause % vield Andu 24.72, 19.60,
15.24 way 11.68% mugsiu Tngansainin (aqueous extract) fddereundoadunausia
duansanmevueaiidifontunasmiondu Jelddndonanzarsatniiuazansainen
wealUinsenusinaasuszneuiiludniuiouiisutuiieldlunsiansannsin v du
functional extract Tue1m1s dauansafaefiaezdinn wasienwuldiilunaaeugnddiy
wuaiienelsalufimiaiemluuszgndlundnfausieiosdens

anseayinuluansanaansiewisadu
Ysunauansdnfgunguilugn

MnMsiasziUiinaiudnruvesasatinindhazats 2 e lhud 1
uaziovuea Inewisuifieuiuarsinasgiunin sallic wud Uinailudnsuluansadni,
NnamNenseduiidginitansataenuea (e 4) ensziunriiiafiunnsafiy
yasivarateIrdimananisazatensenisatnaisiifesruszneumaaiivssinvneing
sufsansuszneuilludnesninaindiegwanine faulunisaafetisamienisedu

1%

qetndanuiviasasliasiinmnguiluansiuludunugs Fawenanlzdaendeuads

ISk d

fsunulumsadasindtdvinasaneBunidau 9 Bnee

A1519% 4 Usinailuansiuluansadnaivsienieeiu

Type of Extraction mgGAE/g extract
Aqueous extract 5.18+0.06°
Ethanol extract 3.44+0.06"

foyauandlusUuvudteds + AIANUAAIALAAOUNINTFIY (n = 3)

1 a, b fimuusnssiueglitedAgneada (o < 0.05)
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[y |

NNHaNIAaeILansUIIIa TRy nauluinvesansaina s 1eneduy
ﬁ’mm%aﬂ LC-MS chromatogram ‘WUdWﬁmiﬂq'iJ gallic acid, catechin, tannic acid, rutin,
isoquercetin Lag quercetin U 5A. fU3ununuiiugaegdl 4.715 fadndu/nfu 1ile
Wiguleufuansiaegns uenaini Sawu catechin, rutin, isoquercetin, gallic acid ua

quercetin TuuSunu 2.629, 0.688, 0.431, 0.390, Way 0.361 Jadnsu/nTu MNEIAU

£
»5:E
kLA 3
:. X ~—
~2 3| @ c 2
[ A g - " E ﬁ
S g s
- | & c &
S| | 3 <X
T u :‘
3 : 1
] 4 c (e 9
® = “B
O] g 3
f = =
: 3 T =
|
: , ‘ z z = _
min
B. mau
=
0
0 =3
L © &=
T g2 £
e | BE ¢ 5 e
&) | Og £5 =
= ‘ & 22 2
- © ; xe o
; 8 g g
- s e S
, g [N =z <
- | : l". : | ‘ (': 'Y
[ f i 1B g
0 .-
0 1 1% ] -] ) x - & min

[y a

ani 8 Usinauanseddynguiludnluansadnamsneniseduiinsgimelased LC-MS

chromatogram (A) Tdansunsgiupeansuseneuilludn (B) ldansunsgiufe sallic acid,

catechin, tannic acid, rutin, isoquercetin, Wag quercetin
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Yunalnaudnanlsaanansannaieuivasansiendsadu

ansaftafet1ve aqueous extract TasAMIIBNITBIU NUTIBIRYTENOY
dndvndumsngulndudnanlsddosas 84.10 Feaonadesiunenunsideves (Maeda et
al, 2012a, 2012b) N3 ms‘waﬁLL%ﬂﬂﬂliﬂ‘MﬁWi’ﬁstaﬂaq:uﬁqw'éiumiﬂsséumia%ﬂq
pfifufuresiene waznviuwanzdaiualddnde filseanuds Indudnalsdfidu
auugues soluble fibers lua sy awnsailuunas prebiotics wazdivanludunay

Paaawosaaludontunywdls (Praznik et al.,, 2015)

Ysunaunsnaziiluluansainuivesamsnenisadu

HAAINNNTIATIEIUTHIUNIAEAlY 20 ¥iin WudT ansainutamsenisequll
nsmeriluysunaseaanuntuteesail Phenylalanine, Leucine, Lysine, Tyrosine, Glutamic

acid, Isoleucine uag Aspartic acid Lans18azL88AlUA1S1ST 5

A1519% 5 USunansneriluvedansainuiavsieniiedu

Amino acid mg/100 g Amino acid mg/100 g
Alanine 565 Leucine® 1912
Arginine < 5.00 Lysine’ 1746
Aspartic acid’ 1005’ Methionine 314
Cystine 420 Phenylalanine® 2274
Glutamic acid’ 1184° Proline 518
Glycine 425 Serine 295
Histidine 546 Threonine 376
Hydroxylysine < 5.00 Tryptophen 115
Hydroxyproline < 5.00 Tyrosine® 1205
Isoleucine® 1163° Valine 836

" wansSunanseeziiluangalusiniuadu
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nsneedlufinnudifyseuyvdlnolunidlaseadiwesiimiuasdiniuauiy

WUaaTunIaNISINaIY el sAuluTIeNIY N1sAnTITesveInToguInTulauanIETeY

g unasngaunagvesiuinuiandadenagedialdun Sadsandlaladn (UV) n1sgn
nszAusasall N1slasuanseImsiiiiiesme warnsiasueuyadaseiuniiuauna lnewany
UV fidawavinanelusiuiazneaalauniinieilviifesisesvseimviaiiergy 151eaunuin

Glutamine wag Proline Wunsnerdlufidrfglunisasreneaatau lngluifinnisdansien

e

&,

maaaLauly fibroblast cells anansatigulnisadaneaaauvesiianleignyiatemenas
UV 1§ (Hitoshi et al, 2012) uana1nfFailsnee1un153I98nu31 Arginine, Ornithine wae
Leucine unsneziluiitaonsedunismevesunadnde (Shi and BeMiller, 2002; Shi et al.,
2003; Stechmiller et al,, 2005) 9"1’&514&115215@é’wﬁ;ﬁammmﬁﬂﬂﬂwqﬂﬁﬁls’ﬂuwamﬁmsﬁ

iwsesdNUngeIansIsesla

HANTTEUINITRIYVIUANITENBLIARINTIAEETANAEINIIINIDIU
9INN1TNAFEUaNSIUTTauuATiTanelsARIndanun 3 via lawn
Staphylococcus aureus, S. epidermidis wag P. acnes #1835 agar disc diffusion method
Tngldansainaivsionisiinaziiinazatedunse 3 vila loun eniuea iiassding uay
a Y v A a v ,a aa q' i U ag v
WBNLYU 1AULTUTY 50 aAnsu/ladans nan1svaassansly a13199 6 wuln asananly
favinazatglenIuea Naxdey wasenigu duszansamlunisdudinisiayves
wuafisenelsaRIntane 3 ¥l liwanssiu dwasanametiligrsdesiign 393 nuanis

Y & 1 ] oA L o & SN a A a DR B4 ] ‘:4

naaasansliiuIamsienseiuiignslunisiudenuafisefinelsarviald winsiden
shazanglunsadaluaisdunsd anwanisnaassluadsiimsidenldfviazaisien
weALBINATIAYN A1XNTaMAnLaie wazliauvasadugenitllewIeuiieuiuieiiaes

FLAN WATLINLYU



M19197 6 HATBIANTANPAIMIIENBIUNaTAR B kA AYara1uBuUNTE

Type of Extraction

Clear zone (cm)

(50 mg/mL) S. aureus S. epidermidis P. acnes

Aqueous extract 0.67+0.058¢ 0.63+0.058¢ 0.63+0.057¢
Ethanolic extract 0.80+0.000" 0.70+0.000" 0.68+0.115"
Ethyl acetate extract 0.90+0.000° 0.73+0.058"° 0.66+0.115°
Hexane extract 0.87+0.115" 0.77+0.058" 0.63+0.057"
Tetracycline (5 mg/mL) 2.77+0.115° 2.77+0.265° 2.87+0.152°

foyauandlusUuuudieds + AIAIUAAIALATOUNINTFIY (n = 3)

. = oY . . . . aa
1 a, b, c AANNLANAAUBETdsdAYNI9Ena (o < 0.05)

HAYRIENTENAMIIENIR{UABaNITaE saRTINvaYAd R AlLlYAINNTAeTede T

[

' cav Yo o aa A 1 Na 13
INWANITNARBINUITAGTIATUNsAeSedy T dnvsedsentinveead
anasegelidediAgvnealiil wiriu 52.07 = 1.28% wadfilasuansainamsigniseduiies

aguialivanmaiiduiivrowad lunquigaanlasuasainaivsiewiseiuiannududu

° w aa

25 50 wag 100 lulasniu/daddns dnsegsentinvesaaniiuduegaiiedAyveads

o

Seiflsuiunguaduay Winfu 84.16 + 2.72, 88.24 = 3.42 Wag 90.54 + 3.29% MUY
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120
100 kg HAEF %gq
23 R R
S £ o
= £ 80 S
- i
2 3 60 i o
e SRR
= @ e
@ o 40 e
D a~ i
M -
S
20 SR
o
0= T T T i
Water extract of - - 25 50 100 100
sea grape seaweed
(ng/mL) UVB 40 mJ/cm?

AWl 9 wavesENsARnANT B {UsionsegsenTInYeead ARl lsAIINNTRNE3E
e

wadldsumsatinanvinemseduiiannandudusiieiu 2 $alus wdamansu UVB iradiation 7
AT 40 HaAa/M1T1UTURLAT N158ETEAYBATAYNIAAIY resazurin cell viability

assay WoslduNsegT0nTinveLYadianIANadY + AIAINARIAAREUNINTEIY

v a (o4

aVsAUaYYadasE NO vasmsainamsenltaduiawadinasiflulefannsanesdid

[

Y & 1 sy vo - N T
31INNANIINAaeIkansiiuItgadnlasun1saesideid dusuia NO
WinYueg1liudAgmihu 82.10+0.58 UM Tuvasinquigaanlasuansainaninenis

aquiinaududu 25, 50 waz 100 lulasniu/Aaddns Wunan 2 Falus audensaneisly

20 wudndivTua NO anasedeluedAgynI9aia tindu 65.95+1.04, 41.65+3.62 LLag

23.86+3.60 UM anuanau laiwu NO lunquitliansaninainsneniseuiiiesegiausen
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90 HH
757 KRR
o -
= 60
=i
= 1 Kk
-3 45-' -
= Sededk
'Z 30-
154
0 ] T L L] ] L]
Water extract of - - 25 50 100 100
sea grape seaweed
(pg/mL) UVB 40 mJ/cm’

AMWN 10 Havesansainamsensedulunngs NO wadmeAlulen

Y v a A J

wadgnuusgansannamsenisedudung 2 flusneuldsusided nauantoandade +

Y

= [y 1

AIALARIALARBUAINTFIN ANRRENANLANANUNERAWBIBURUNGNAIUANT ###

p <0.001 kag *p <0.05 way ***p <0.001 Lfial,ﬁimﬁumjm UVB-irradiated

HaYaIEsaNAUIvasEUsIeWINauian snInglaaidignauiiansedsauva iy’

nuan1snaaesn1smInglaangnauilensedsaudadunauiloansves
i av i a a ' T oIk Y
wyu11 wudtlundeiilifisesluudugiu Fves Basal glucose uptake lunguilviansario

5 | oA Y oy A v a1 ' | !
u’]GUENa’Wﬁ']UW?Q@QUW@Q’]MLGUNGU‘UGHQG] A 988y 0.25-2.0% MQWIMLLWﬂ@qQQWﬂﬂQNQQUQN

o w a

ag1alltfyd1Ayn19adia (o >0.05) druluaenisesluudugdu vuin 25 ylln/daddns
(IU/mL) wu31A1vee Insulin-stimulated glucose uptake Tunguinliansafinuivesaning

=

wieuAUutuSear 2 fAngeaniingumuauedeliteddnynneaiia fuaenaneiuns
294 Delta glucose uptake 71UsUBNATIEFNMINTEAUNTINNWYDIEDTIIUBUYEY Faasulei

ansafnameinafiunmsnnglnaitngnanuileanglunieilsssluusugyau
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1400

1200

*
1000
800
*

600
400
200
0]

Lzzulin control 0.25% 0.50% 1.00% 2.00%
(0.25 TU/mL) -+ A -+ A -+ A -+ A -+ A

Rate ofglncose nptake
(mg/g tissne/90 min)

m Basal glucose uptake ™ Insulin-stimulated glucose uptake m Delta glucose uptake

Ml 11 wansmeaesnsmnglaadignanuilensediandadundulioanevemyy

NMsTasanad1vesamemseiuignslunisiinglaadignauiloans

! (%
= LY o

Feagdwalunsansgrudinatuients lnglunngunfilessauiinanglaaluidonuiy

gaulunnegndoninis sumeasiinalniidAglunisaivauserussauiinianglaaly

Y

=

Wenlviagluseduuniinge normal physiological level lngnisuasgesluudugauaindu
dousongnIzuaioniuiy sosluuduyiullazdivanseauiinianglaaluiien lag
nsrAuMITNINglaaIiignautileaenseNisendn glucose uptake Fanuinsesar 70 vaq

wmanglaaludenlunnendslisownsazgnindignauiiieans Fewan15idellaenndos

Y
I Y A

AUNUITENRUNTNUANUIT @158 NIUDAYBIAINTIENIIDJUAIUITAYIULAUNITNES

a

gasluuduyiu (insulin secretion) wasdluwiinn1sgadunglaaiinealaavy (slucose

Y

= U 14 42‘ o L2 1 = a dl 1
uptake) Fethedasiunziumvnuld lnsgnsinainasdrAynquilludninuinnluamsie
wilnfl (Matanjun et al., 2010; Nguyen et al., 2011) waannn1sideluassdlauansdnenin
YosanTannINamenedunIzih luAnwdeseniieyislunisaiuauseAudnangles

Tudenlanal



aq

nsnagaUANUUUR BLUUEBUNAY (Acute toxicity) VadansafnaIRenIsafuLay

nsasuwlasngAnssulaeniluvewiyud

nsnagaun1sidguLUasngAnssulaeniluvemyen
Han1InaaenuITliinyvdilalinginssuniaundluainngualuau
R Niansainamsienequlunan 5, 15, 30 wil uae 1, 2 uaz 24 93lus Wedeuans

afinansieniseduluvuin 2 uaz 5 g/kg BW dnwazn1siues misilag1nsgiuwazii n1s

v v
L a =

Fueg el mndiidinduly 7 Ju Weduannimaassvemyuiluwdazngulifiniy

Y [

1 U 1 a ] aa ra a aa 1
LANAINAUDYNUULAIAYNIEDG (o > 0.05) LLaﬂmwwnLaﬂmmiuizmwmimaa‘u (7

o

[y

)

AN5199 7 LAAIGNWZUA N ANTTUYDIMYVINAUAIUAY

Response / Sex Male Female
Before | After (24 hrs) | Before | After (24 hrs)

Alertness (n158us) N N N N
Grooming (N13LAUW) A A A A
Touch response (N3ABUAUDIADNIT P P P P
AURE)

Pain response (N3A2UAUDIHDAIL A A A A
13uUan)

Tremors (n'lﬁissil'u) A A A A
Convulsion (nN153nLn34) A A A A
Righting reflex (Ujjiss1nswananéa) A A A A
Gripping strength (4330uiin) P P P P




a5

Pinna reflex (Nsnauduaslngns P P P P
nszdnluy)

Corneal reflex (Ufi381mauauaevas P P P P
wAn")

Writhing response (810150062 A A A A
\fiosannisuan)

Pupils (Ufji3e1nauduadvasgainumni) N N N N
Urination (m3anadaanig) N N N N
Salivation (21n15tnaneva) N N N N
Skin color (d#&1) N N N N
Lacrimation (21n15v1mnlua) A A A A
Hyper activity (ﬁnwmxa§1ﬁﬁﬂ) A A A A
Diarrhea (#ia41dw) A A A A
Lethargy (Fu) A A A A

*N-Normal, *P-Present, *A-Absent

M19197 8 UARIENWULLAENGANTINVDIMYV TR UANTATRamMIIENIBIUVUIN 2 g/kg

BW

Response / Sex Male Female
Before | After (24 hrs) | Before | After (24 hrs)
Alertness (M3AUsn) N N N N
Grooming (N13L&8UL) A A A A
Touch response (N13ABUAUDIADNNT P P P P




a6

1Y

St AG))

Pain response (N3A8UHAUDIHDAIY

BWuUan)

Tremors (N1564)

Convulsion (N15¥nLA39)

Righting reflex (Ufjisean1swananea)

Gripping strength (4330Uiin)

Pinna reflex (N15naUduaIlaanIs

nsednluy)

Corneal reflex (UjjiS8nauduasvas

v
LAIA1)

Writhing response (81n115UA#2

1Wa9ann15uan)

Pupils (Ufjise1nauduasuasgainuni)

Urination (n1sanaddaanig)

Salivation (aan15unanelvia)

Skin color (d&7)

Lacrimation (81015110 lvia)

Hyper activity (é’nwmsagjhiﬁa)

Diarrhea (aade)

Lethargy (¥)

*N-Normal, *P-Present, *A-Absent



M19197 9 UARIENWUZLASNGANTINVIMYVNITLASUANTATRamMIIENIBIUVIN 5 g/kg

BW

Response / Sex Male Female
Before | After (24 hrs) | Before | After (24 hrs)

Alertness (N15AUG) N N N N
Grooming (N13L&8UW) A A A A
Touch response (N13ABUAUDIADNIT P P P P
E)
Pain response (N13A2UAUDIHDAIL A A A A
13uUan)
Tremors (M38w) A A A A
Convulsion (M3%nLn34) A A A A
Righting reflex (Ujjisa1nsnananda) A A A A
Gripping strength (4530Uiin) P P P P
Pinna reflex (ﬂﬂiﬂi]‘l]ﬂuaﬂﬂﬂﬂ'ﬁ P P P P
nszdnlum)
Corneal reflex (Ufjiennaudauasvas P P P P
wAn")
Writhing response (81n11500#"2 A A A A
\fiasannistan)
Pupils (Ufjisenauduasvasgainunn) N N N N
Urination (nsanadaanaz) N N N N




a8

Salivation (a1nstangla) N N N N
Skin color (8#7) N N N N
Lacrimation (8nn1511enlvia) A A A A
Hyper activity (§nwazagliia) A A A A
Diarrhea (#iaaide) A A A A
Lethargy (Fu) A A A A

*N-Normal, *P-Present, *A-Absent

nInAgaUANUTURWILUUIREUNAY (Acute toxicity)

dunadnwazaneueniazngAngsuing qvesyrmailedloldsuasadin
amsreneduluvuin 5 ¢/kg BW lnen1stounisuin (oral gavage feeding) &wnnanis
sovniu Wiy 14 $u nuiilifienuusnsadeiSsuiiisuiunguauauegisiieddnmis
adid (p > 0.05) uaglsifyrideisluszriamnaaouislunguemunuuasnguildsuans
afinaminewisedu dnvaznishuemaidianessiuuaz Yoy tusaznguly
wANANAURYNNTYERYN19EDA (p > 0.05) ‘13mﬁfﬂéhmawmnmﬁuﬁlﬁ%’umﬁaﬁ’ﬂaméw

o w a

wipduliwandannguatuntegelitedAyn1eada (o > 0.05)

M15199 10 UannnindIuadns NS ALY MTNAIVeIMYY

nlssuansannamsisneiulaenistowdunal 14 fu

Uning naumIuAY (g) nauiildFuansataamiemsedu (g)
Juit 0 223.75 + 8.98 21500 £ 7.74
Suil 14 288.75 + 8.26 274.00 £ 12.39

Weight gain; % 29.25 + 2.23 2731 +1.81
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HAYAIENIANAANIIEN9aJUABNITNES Pro-Inflammatory Cytokine lutgaaunlaswia

(RAW 264.7)

HavesdsannaIns1endtedululgad RAW 264.7 den1sdniaulaeldis
ELISA wanaszau IL-6, IL-1B, waz TNF-OL iiiutuedeiidodrdyluwadiilasu LPS 1
lulasn3u/fiaddns Weiieuriunguaiuau Tunmil 12A Uinuasadaamsioniedu 1-
1000 Tlpsn3i/fadans awnsaansesu IL-6 egnsdifedfynadfdiofieutuwadiilasu
LPS Tunmil 128 USinauansadaaimsiewasedu 1000 lulasniu/diaddns anunsnanszeiu
IL-1B egeitedrdynisadffloouiuwadfildsu LPS lunnd 12C Ysumansada
avsenIedu 0.1-1000 lulasnsu/fiadans aunsaanseau TNF-OL agneliddAyvnsadia
dofisufuwadiildsu LPS wuifenfu celecoxib (CX) fhiusnannisdniau uenainiilu
MInaaeUANITInvesTadTIgNNAdeuiY LPS USinauansataaimsiewidequ 0.1-1000

2 [ 1

LulAsn3u/8adans uag celecoxib (CX) Au#l 12D wuinUsunuansainaInsienisequid

A aa (3

ANHTUES 100 wag 1000 lulasniu/dadans anauddinveueadegaliudAnynig
adfilloisuiungualuny uagansatnamitonseduiaadaudu 1000 lulasniu/
fiadans fanuduiviowad inszariudenanududuasataansionasequil 10
lulasnsu/daddns iwsizaunsaan inflammatory cytokines agnsiitpdrAgynisatnuazlyl
Duiiwsiowwad

dmsumsfnuludainaaes Isegauns@nyilunuduing nudinsiulng
winenlsd funannavsieniseduiiudua 100 lulasniualming 1 Alanfu Ju
seowiaan 27 Yu annsauiuseiunsnlutuaedu vde short-chain fatty acids (SCFAs) Tug
Nszveamylsiogadideddny (o < 0.05) wazdrSuaunalunyiinanilasen cytoxan Tnes
Lﬁ?\j USeaUVD Y interleukin (IL)-1 B tumor necrosis factor (TNF)-OL and superoxidase
dismutase (SOD) luiden deoulnifa fhy way (eideludldlng venanddeduasali
microbiota 19U Lactobacillus wag Clostridium XVII ﬁmiw%ﬁy@uima‘ﬁu (Sun et al,
2019) miﬁﬂwﬂuwwnﬁlﬁ%’ummi high-carbohydrate 16 §Ua1% vinlwdian1igou
(obesity) wasl#3u ewnaEiuTdunaunIvesamowedu 5% Wuszegian 8 dUaw
annsnantniin amududaladn Aaswameseauaznsnluiuludon uazannisifianis

anavluwadilakaziu (Du Preez et al,, 2020) uanaNNUgid@annananun1SANYIVD
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Sun, Y. et al,, (2018) finuitwalnaudnanlsdainamirenisedu (Caulerpa lentillifera) #

AMUNTLAN 9 lidwanen1sidinsenveuyas

120+ 1204

90+

#

60+

1L 6 levels
(% control)
IL-1B levels
(%o control)
[=a)
=

30+ 304

AN

— ]
— — [—] > b —
e £ S S .2 5 £ h = =2 20
& ' < 2
o] | J
CLE (pg/mL) CLE (ug/mL)

—

N

[=1
1

TNF-a levels
(% control)
%
brd

L
=
L

Cell viability (% control)

| a 0

T £ S 58 8 B T & 7 =2 &8 8 1§

: - : : =

s L J S| I
CLE (ug/mL) CLE (pg/mL)

Al 12 navesansataamsiowseiusionsndsanslelalailuwadunlasmia RAW 264.7

finszaliAnangdniauseans LPS (A) interleukin-6 (IL-6) (B) interleukin 1 beta (IL-1[)
(C) tumor necrosis factor alpha (TNF-QU) (D) Cell viability %’a;gjauam’tugﬂuuummﬁlai
AAIIANALATDUINATEI (n = 5), *p < 0.05 WiBuRUNGuAIUAN WAy #p < 0.05 LBy

LPS

NAYDIANTENAAINIIENINDIUADNITUANIDDNYBIEBY Pro-Inflammatory Cytokine Tu

wwadulaswia (RAW 264.7)

HAYRIANTANAAININIENIBIUABNITLANIRBN VB8 Y inflammatory
cytokine Tulwad RAW 264.7 Mignnsedusig LPS wudlwad RAW 264.7 ignsnwiaieniy

Wntuvesansaina nseniedu 10 lasndu/Tadans $3uAU LPS @11130ann15uantann
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4838U Pro-Inflammatory Cytokine agnsfitfuddanisadn wa (8A) IL-6, (88) IL-1B, uaz
(8C) TNF-at \ileifisufunguaiuny Ins3senudn waves SCFAs fennsuandeanuaddusmng
9 ﬁmuammié’qmswﬁiﬂiauuaz A15A1UN19NLEU (anti-inflammatory cytokines) U149
yilndaoiaduszuugiiduiunaznistesfunmsiinnisdniau SCFAs Swimiiiniuaunis
LARDBNVDIBY GLP-1 (Glucagon-like peptide-1) fivhutiifiunisdauasiedt insulin uazan
520U glucagon ¥218an5EAU glucagon Tulden #210819U09 SCFAs %8N WU propionate,

acetate wag butyrate (Raposo, 2016)

s

IL-0

20004
15004

1000

rs #

500 E

Control LPS LPS+CLE LPS+CX

Relative mRNA expression

=

-1
300+

2004

1004

Relative mRNA expression
H

Control LPS LPS+CLE

G I'NF-o

Relative mRNA expression

11 .t

Control LPS LPS+CLE

AN 13 NAYBIESANAAINTIENID{UABNITHAAIDBNVBIEY inflammatory cytokine Tu

waa RAW 264.7

'
o

NgnnseAume LPS lnpatldansainamsienieduinnududu 10 lulasnsu/dadans way

q

[y

U LPS uazlsinauifu LPS unan 24 49lua (A) interleukin-6 (IL-6) (B) interleukin 1 beta
(IL-13) (©) tumor necrosis factor alpha (TNF-Q) gninlae qPCR dayaunandlusiuuu
Aade + A1ANLAAIALAABUINATEIU (N = 5), *p < 0.05 IiBuRUNguAIUAL WAL #p <

0.05 Wgunu LPS
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HavasensannaInIIewsadudaluanafddedyyIunsdniay

NAYDIATANAAININENIBIUABNITHER nitric oxide (NO) NSUARIDBNYDY
g1 COX2 uarn1suan PGE2 luwwad RAW 264.7 fignnsedumie LPS wud1 A 14A LPS
YNSHER nitric oxide (NO) WinAueg ity Aynsatiadleisuiunduauay arsarin

% 1%

AMINNDIUAITNANTLFIUNINER nitric oxide (NO) ilaifisuiuiwadiignnszdudie
LPS Al 14B,C wui LPS virlinsuanseenuesdu COX2 wagn1suan PGE2 g4 Wileifiey
AUNAUAIUAYN A15aAAAINIIENIIBIUAINITNAANITHEARNIBBNTYBITU COX2 UATNITHER
PGE2 pesilifddymisaddlofisuiungueun S5e9uin3inames nitric oxide (NO)
fiiutulusadasiliiAaufAtegnlsveseyyadaselusnnie uaznssdunsdaanesilals
larisinag iduanmaliianmssniauveaiodouasioad (Tumage et al, 2002) nitric oxide
(NO) L‘flumsaaﬂqwéﬁﬁﬁ@maﬂumﬁmauauaqm'as'mmmﬁa%’ﬂmamwau@a (Sun et al,
2001) usilusnandlunsdniauuasuiseneendiau amnududugwes nitric oxide (NO) 92
iliAnU]Asengnlgueteuyadastlusnnie wazdaasunisduameilalalaisng 9 Tunis

SnLEauRNIE? MIRAAMISNIEUNIINIRSILaE N eumaLiloltionazieagd (Tumnage et al., 2002)

il

Control LPS LPS+CLE LPS

s

N

=

Nitrite levels (uM)

=

COX-2

*
300

#
100 ‘

Control LPS LPS+CLE

Relative mRNA expression
I
2
3

o]

120

*
#
90
% 60
£
30 /_l
0 )*.

Control LPS LPS+CLE LPS+CX

Prostaglandin E, levels

AN 14 UAAINAYDIENTANRAINSIENINBIUABNITNER nitric oxide (NO) NTLEAAIBBNYDS

g1 COX2 hazn1suan PGE2 Tuwwad RAW 264.7
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fignnsediusng LPS Tneldansatinainsiewiseunienn celecoxib (CX) wamfu LPS wagll
naufu LPS 1uinan 24 §2lus aandufanisadie NO (A) n1suansnonvas
cyclooxygenase-2 (COX-2) (B) wag prostaglandin E2 (PGE2) (C) %agauamiugmw
ARy + ANANNARIALAABULIATEIL (N = 5), *p < 0.05 BURUNANAIUAN LAY #p <

0.05 Wgunu LPS

HAYDIANTEANAINIIENID{UADAUETEIEVDI DNA

NavesEsAfnamMENseusonuAevnees DNA Tulwad RAW 264.7 4
gnNsEFUAIY LPS wudn awdl 158 LPS dntinsinl# DNA finnsidsuniasgusns iliida
msuanivesiiades nmsrruuuedlasNAy Lag apoptotic body formation wiaLiiey
fulwadnguaIuAy i 15C,0 lilfunisuandrvesiandesd nsmuuiuvedlasinfu was
apoptotic body formation Tulwadildfuaisatnaimitoniequitufortueadalasy
celecoxib (CX) AN 7 15E @15 LPS asluifiussau 8-Hydroxy-2-deoxyguanosine (8-
OHdG) Fauluarsvalifleiinn1znionoendindu waziianisvinats DNA vialiAa
hydroxylation Aifnunysit 8 ves Guanine base 81 LPS Snafiuiuves 8-0DdG agail
fudfynuadfdefisudunguaiuan daumadiildsuasatnamsioniseiuaunsoan
seiU 8-0DdG Idfituienfuieadiilisu celecoxib (CX) insrzazduasatnamsnong

ajuiianuaunsaanALdemevas DNA lg
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E. )
Z 500-
51
g
z 400-
§ )
< Al
= 300 2
= #
£ 200-
q
Z 1004
:
P N
o Control LPS LPS+CLE LPS+CX

Al 15 navesansatnamsiewsedusionudevneves DNA luwaduunlasving
fignnszdudne LPS Tneldansarnamsenseiunion celecoxib (CX) wanfu LPS uazlsl
weniy LPS 1unan 24 $alus wadfeudsne Hoechst 33342 Usuna 5 lailasn$u/fiadans
10 W17t deasnendosqanssetl Mdsweny x40 msidsuulasesiaindsauaniniugneas
(A-D) $1uruvD3 8-0DdG T DNA gninlag 8-OHAG-EIA kit (E) Feyauandusuuuudads
+ ANATIAANALAGBUNIASEIY (n = 5), *p < 0.05 LilsufunguAIuAY UAY #p < 0.05 Llsy
iy LPS
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[

HAYRIENTENAEINIIENINBIUABNITNDUAUDIVRIPNANAY

laen3luwadaziin13AIuANNISRT YR ULAKAENITWUIIYaLeARMENaY
wulail cyclin-depentdent kinases (CDKs) @4utinfivasioulel CDKs Hazmauausiny

UYSuauveslusiungy cyclins 1y cyclin-A, cyclin-B, cyclin-D wag cyclin-E s3uiulusiu
nau CDK inhibitors 1w p27, p21 way p57 Iﬂiauﬁqaaaﬂdmﬁu Dulusaudiiiradinduuay
fUnufismzasunUainusservesinginsiead luneiwadiinniziedenain
nszUIUN1TERNTINTU Wwadazdnuiauna lngliiunisuanioanveadungs antioxidant
enzymes wag protective proteins ¥3aiin1snseAuligadvganiswueialy Tndnsiwad
$1a5717 (cell-cycle arrest) winiAnazwonlnda wWslviinismeveuwad Wsdundnlunis

& a a =3 ° v % Y v I3
NUdAUDIAD Iﬂimu p53 LS p27 VELNUHUINVU ‘V]'ﬂ‘lﬁL‘?jaaﬁq@ﬂqﬁLL‘Uﬂmﬁiu’Jﬁ‘ﬂﬂiLsﬂaﬁ

= 1 a =

FIAT 1B TUALDULE (@usal, 2556) Ingnudnduazlusiu p53 Wudrunilaves

Y @ L

szuugiiduiulpeiniln TunumdAgylulseindenazanansamileniinsmeveasas p27

U o
v A 1

gaflunumaadunsinnuesssuugiiaudulusuudtasdsaladniay wenanilluana

U

ludndnsiwad (cyclin D2 wag E2) innufeidasivanivaunakasauauysalvesssuy

nfAuY

Y 9

HAYDIANTANAAINIIENIB{URBNITND VAR HANAUTUad RAW
264.7 NGNNTEAUAIY LPS WU an5afina nsignieeduanniIsuaniaanyed p53 wag p27

pg1aflfedAgnaadAdllaiguiunguaIuAl YannllarsainaInsieniseuiiunig
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a1519fl 11 Certificate of Analysis : Caulerpa lentillifera extract

Product detail

Product name | Caulerpa lentillifera extract | Part used algae
Botanical Caulerpa lentillifera Solvent used Water
name
Production S.T.D 230115 Manufacture 23/01/15
Lot. No. date
Quantity 500¢ per bag Expiry date 25/01/14
ltem Specification Result Testing Method
Assay 50-80% 84.10% Paradossi et al.
Caulerpa lentillifera Caulerpa (1999)
polysaccharide extract lentillifera
polysaccharide
extract
Assay 5-8% 5.18% Hammerschmidt
Caulerpa lentillifera Caulerpa and Pratt (1978)
phenolic extract lentillifera

phenolic extract

Physical and chemical Control

Appearance Green powder Complies Visual

Odor Characteristic Complies Organoleptic
Sieve Analysis | 90-100%pass 80 mesh Complies 80mesh screen
Ash < 2% 18 5¢/450°C/3hrs
Moisture < 8% 7% 5¢/100°C/3hrs
Heavy Metal

As < 2 ppm Absent AAS

Pb <1 ppm Absent AAS

Cd < 0.3 ppm Absent

Hg < 0.5 ppm Absent AAS

Pesticides <1 ppm Absent GC
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residues
Microbiological
Total aerobic | <10 cfu/g <10 cfu/g Plate count
microbial
Count
Total combined | <10° cfu/g <10 cfu/g Plate count
yeasts/molds
count
E. coli Negative Absent Plate count
Salmonella Negative Absent Plate count
spp.
Conclusion Complies with specification
Shelf Life 24 months
Package & Packed in aluminium foil vacuum bag, store in cool and dry
Storage
Manufacturer | S.T.D Metics Co., Ltd
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