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Anti-Inflammatory Effects with Extracts of Sweet Basil (Ocimum basilicum L.)
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ABSTRACT

Tea drinks are famous nowadays with the runner up beverage in the world. Each tea types
have unique tastes and odors depending on each species and preparation processes such as
green tea, black tea, Oolong tea. Green tea (Camellia sinensis (L.) Okuntze.) is wildly reported
with the highest anti-oxidant level compared among other tea types. Additionally, it contains
various pharmacological activities e.g. anti-viral infection, anti-GUT microbial and anti-
inflammation. Moreover, many herbs have been used to mix with tea for improving its taste, odor,
nutritional properties, including pharmacological properties. Therefore, we aim to study the
synergistic effect of sweet basil (Ocimum basilicum L.) extract on green tea extract for anti-
Inflammatory effects using macrophages cell line. Sweet basil is commonly cooked with
distinguished odor in which its chemical compositions have been reported to inhibit inflammation.
This study, sweet basil and green tea leaves will be extracted with boiling or soak in hot water
mimic to making drinking tea with different times. Aqueous crude extracts were determined anti-
oxidant capacity by FRAP, DPPH and NO scavenging assays. These aqueous extracts were freeze-
dried and prepared in complete culture media. RAW264.7 murine macrophage cell line was used
to tested cell viability and inhibition of NO production by MTT assay and Griess reagent
respectively. Boiled and soak (both 10 and 60 min) green tea extracts were found the higher anti-
oxidant capacity compared with same extraction methods of sweet basil by DPPH and NO

scavenging assays. Boiled both extracts was found the higher anti-oxidant capacity compared with



other extraction methods by DPPH assay but NO scavenging assays, soak 60 min both extracts
was found the higher anti-oxidant capacity. All extraction methods of green tea were found the
higher inhibition of NO production in LPS-stimulated RAW264.7 cells compared with same
extraction methods of sweet basil by NO inhibitory assay. (ICs,: boiled 398.89 + 0.003 and 2132.81
+ 0.18 mg/ml; soak 10 min 557.54 + 0.049 and 1576.27 + 0.16 mg/ml; soak 60 min 380.21 + 0.029
and 2037.86 + 1.67 mg/ml). We aim that this study will be useful as fundamental data for both

knowledge and development of drinking product in commercial field.
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injection, PBS buffer, 70% alcohol, trypan blue, round bottom 96-well
plate, culture dish (60 mm, 100 mm), micro centrifuge tubes, culture 24-,
48-well plates, pipette tips, falcon tubes (25, 50 ml),
: mmsmﬁé’m%’wmaaquﬁﬂamamwmﬁysmmaé Tawn MTT solution,
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Y19 (white Tea) urviianis ndnanguIazEensouveIduY NITATHARYI 1
Sunnmadeniivsensourilutiggluling anduiheeasiiuldui
nszuauMswiluszeznaTng MeotBsssumilagends au uawuan vy
YoudaazunaninannInASuanyUssnvdu 9 ndulazsarinnuanduuaziuuia
Fundes (yellow Tea) lutunouusnvesnisifiuiien Aenmsilusunis sanduthay
Sourthgluriieannsyuiunisesndindu uavazshulusidungy  ldluga wazddes
Toiua witelildrannng tnenssuiunssdamai wwldsveznaedieien 3 T

Y v A

Qj <@ 1 o [ o
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= i a aan YY) a o Ao aa o = a a
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i ' a aa Y ¢ v =t v v a ¢ A
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aswargnihlunuluan mwedeniifianudugs wpdesiunisiniudunaiuiu 9

a A aaa = I+ 6 a X a
e Badlsan@nfunTuy vigigesauungnnanTuanguuiluUsemaly
¥18l53, YIuAaNdU (aromatic tea, flavored tea) ¥MWERTUANIINGUMDY 191 A1
U3 auwe@uuINew) LWaendy dnauiulurnigeg Wie dinauraliung
ayulng (herbal tea) wayulnsiwinanualyl aenlyl wazayulnsainuia lulad

drunauidulyy @ ©



2.2 Yanuansiueyyadase (antioxidant) lurudasvila

Cai-Ning Zhao wazamug (2019) v¥n15AN¥INTITUIBITEAF9E 30 AI981901@N1YY Phenolic
profiles wag antioxidant activities Tawn green tea, black tea, dark tea, oolong tea, white tea uag
yellow tea WuA1 Ferric Reducing Antioxidant Power (FRAP) Values, Trolox Equivalent Antioxidant
Capacity (TEAC) values, Total Phenolic Contents (TPC) values duwusiiugns antioxidant lneuaud
Feuansdauiinuainevesyidodadiunigailofisuiuvneindug” fuandunsiei 1 LLazgﬂﬁ

2-0 ANUANU



A1519 1 wans antioxidant capacities wae Total Phenolic Contents (TPC) w8931 30 faagna?

No. Name Category Place of Production FRAP (umol Fe?*/g DW)  TEAC (umol Trolox/g DW) TPC (mg GAE/g DW)
1 Dianhong Congou Black Tea Black Tea Kunming, Yunnan 2670.13 + 34.02 994.56 + 12.64 101.29 +1.58
2 Keemun Black Tea Black Tea Qimen, Anhui 894.13 + 20.13 739.88 + 49.11 62.16 + 0.99
3  Lapsang Souchong Black Tea Black Tea Wuyishan, Fujian 530.13 + 23.44 471.17 +£2.02 3723 +£0.28
4 Yichang Congou Black Tea Black Tea Yichang, Hubei 1039.47 £ 19.73 1034.29 + 17.99 101.94 +4.14
5 Fuzhuan Brick Tea Dark Tea Anhua, Hubei 2516.80 + 76.32 1173.49 + 12.85 147.11 + 2.59
6 Liupao Tea Dark Tea Wuzhou, Guangxi 1382.13 +£ 62.01 932.64 +13.27 90.55 + 2.46
7 Pu-erh Tea Dark Tea Pu’er, Yunnan 1787.47 + 42.39 727.02 + 33.68 76.08 + 2.06
8 Qingzhuan Brick tea Dark Tea Chibi, Hubei 1170.13 + 25.72 580.49 + 5.88 68.65 + 0.98
9 Tibetan Tea Dark Tea Ya'an, Sichuan 504.80 + 17.44 166.29 + 24.48 24.77 +2.02
10 Dianging Tea Green Tea Kunming, Yunnan 4647.47 + 57.87 2532.41 + 50.18 252.65 +4.74
11 Dongting Biluochun Tea Green Tea Suzhou, Jiangsu 3788.80 + 80.30 1889.22 + 12.33 218.38 + 4.00
12 Duyun Maojian Tea Green Tea Duyun, Guizhou 377147 + 25.40 1880.54 + 45.15 218.55 £ 3.90
13 Enshi Yulu Tea Green Tea Enshi, Hubei 3074.13 + 26.03 1641.77 + 10.47 174.10 + 1.88
14 Lu’an Guapian Tea Green Tea Lu’an, Anhui 2824.80 + 107.63 1498.51 + 17.93 148.16 + 2.72
15 Lushan Yunwu Tea Green Tea Jivjiang, Jiangxi 4099.47 + 105.10 2353.21 + 50.68 235.27 +7.28
16 Taiping Houkui Tea Green Tea Huangshan, Anhui 3250.13 + 96.03 1662.39 + 29.54 176.53 + 4.97
17 Xihu Longjing Tea Green Tea Hangzhou, Zhejiang 3872.80 + 38.16 1935.89 + 26.32 218.46 + 8.82
18 Yongxi Huoging Tea Green Tea Jingxian, Anhui 3640.80 + 89.08 1850.15 £ 17.93 20432 £ 394
19 Fenghuang Shuixian Tea Oolong Tea Chao'an, Guangdong 1531.47 + 38.85 148758 + 21.42 150.10 + 0.56
20 Luohan Chenxiang Tea Oolong Tea  Mengdingshan, Sichuan 1055.47 + 30.02 1207.19 + 23.34 102.83 +2.76
21 Tieguanyin Tea Oolong Tea Anxi, Fujian 1567.47 + 50.01 1084.52 + 17.64 86.83 + 0.61
22 Wuyi Rock Tea Oolong Tea Wauyishan, Fujian 2002.13 + 47.72 1065.83 + 15.80 95.88 + 2.31
23 Gongmei White Tea White Tea Nanping, Fujian 1271.47 + 29.48 620.10 + 24.56 7592 + 1.46
24 Shoumei White Tea White Tea Nanping, Fujian 91147 + 44.06 381.3 +£18.701 51.92 + 0.56
25 White Peony Tea White Tea Nanping, Fujian 1299.47 + 40.07 904.85 + 24.58 77.29 + 2.33
26 Huoshan Large Yellow Tea Yellow Tea Lu‘an, Anhui 2975.47 + 85.54 1304.76 + 29.66 150.99 +1.79
27 Junshan Yinzhen Tea Yellow Tea Yueyang, Hunan 3292.80 + 24.33 1589.95 + 51.41 192.69 + 0.74
28 Mengding Huangya Tea Yellow Tea Mengdingshan, Sichuan 3590.13 + 54.60 1621.63 £ 7.07 183.31 + 2.66
29 Weishan Maojian Tea Yellow Tea Ningxiang, Hunan 3967.47 + 87.76 1761.96 + 30.56 213.05 £ 1.61
30 Yu'an Luyuan Tea Yellow Tea Yichang, Hubei 4088.80 + 118.39 1835.52 + 19.60 22008 £1.75

FRAP, ferric-reducing antioxidant power; TEAC, Trolox equivalent antioxidant capacity; TPC, total phenolic content.
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2.3 gumgiinazanlunsuduildanareuaniinisdueyyadaszvesyn 3 vin

Fatemeh Hajiaghaalipour wazaaiz (2016) ms@nwigumgiiuaznalunisudviidiwase
AuaNUAN1TAWeULATATEYRIYT 3 ¥lla AB ¥1v13 ¥ LTEI WAy tagldisinainuIuia Total
Phenolic Content (TPC) , Total Flavonoid Content (TFC) wa e Ferric Reducing Antioxidant Power
(FRAP) wuiimsudelutihdeu 5 w1l ua 2 dalus dwarenamnifimsdnuoyyadassresm 3 via i

a

wansisfiuegafideddey warnisugyiluiidu 5 wiil way 2 Halus dwaroruELURNSFUYLADATY

[ a

Y9491 3 ¥ila wansnsiuegrelivedidny Inenisuguluundu 2 F9lus sxivunaasiueyyadass
wnnInswggludndu 5 uiit Tuniswdviwn nuidsunaasinueyyadassasiintuie szeziia

nsuwduazgamiiiiuay Tunsudie wudrSinaansiueuyadassanniigaiiloudluinfou wazly

9 Y 9

| = Y a v a PN =~ I ] 1Y) a | % v
ALYV VE ﬁ]glmﬂimqmﬁqimquawﬂﬂa@ﬁigﬂqﬂmqmLN@LLGUSLUU']LEJU 2 GU']I?.N PRNGN I LLGUMUW‘J@‘IJ 5

Y [
o

wifl, wiluineu 2 4alus wazudlutugu 5wl suaduegsiiteddn® dwandlugui 57
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3000.0

2500.0
£ 20000
.20
£ 15000
2
+ 1000.0
25
2 5000
w
i 0.0
v Silver
E’ Needle Shou Mei Chinese Japanese | BOH black Lipton
= . white tea greentea | greentea tea black tea
white tea
W Hot 5 min 23181 23454 2355.7 2254.1 2292.2 2306.0
O Cold 5 min 1298.0 1873.8 2086.4 1804.9 1843.0 1864.4
HMHot2h 2316.8 2360.2 2320.8 2220.6 2243.4 2302.5
OCold 2 h 23136 2340.5 23915 23195 22215 2206.7

;J‘U‘ﬁ 5 uwa@nd Total Phenolic Content (TPC) 8991 3 9Ha®

2500.0
*
2000.0
=
£ 15000
o .
2 10000 :
[§)
£
'f” 500.0
-~
E 00 sil Chi J
= Siher | shounei | Chinese | Jepanese | go oy
) white tea & & black tea black tea
white tea tea tea
@ Hot water 5min 1697.6 1419.0 1319.0 1369.0 1819.0 1931.0
O Cold water 5min 731.0 9333 1050.0 955.8 1004.8 1040.5
W Hot water 2h 2076.2 1538.1 12143 1300.0 1671.4 1707.1
OCold water 2h 1664.3 1369.0 1497.6 1435.7 1445.2 1459.5

5Ufl 6 uama Total Flavonoid Content (TFC) %831 3 wila®

4500.0
4000.0 * .
3500.0 T
= 3000.0 T T
& 2500.0
o £ 20000 - Ty T
E 3
g & 1500.0 *
a & 1000.0
=& 5000
e =
g 0.0 -
Silver . . .
E Needle Shou Mei Chinese Japanese BOH black Lipton
) white tea green tea green tea tea black tea
white tea
EHot 5 min 2175.6 2661.1 3201.1 1847.8 1703.3 1752.2
OCold 5 min 998.9 1850.0 2093.3 1543.6 983.3 1080.0
EMHot2h 2233.3 3093.3 2537.8 1830.0 1318.9 1586.7
OCold2h 2157.8 2695.6 3532.2 3235.6 1252.2 1486.7

gﬂﬁ 7 ua@ns Ferric Reducing Antioxidant Power (FRAP) 98311 3 91in®
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2.4 N32UUNITINIFANLEU (inflammation)
n1ssLay (Inflammation) unsvurunisiisuniensuauesedsivhliide devessame 165y
vindu Wunalnddnlunstlestudaudanuae msdniauenagnuteeniiu 2 Ussinnde
1) wuuisundu (acute inflammation) axintusinigs melussezanduiuiiniodu
undi ndaannldsudsnseduuazaeguszana 2 s 3 Yu ussinlaiiAu 1 dawi dnwae
Afyveinssnaudsundu Ao nsuinveuieiie (edema) dansund ailusiiv

(exudate) ngluliloido uaznulwadsnia@uvila neutrophils

[ [

2) kUULI 859 (chronic inflammation) AELAAUIUNI T BIVLNARATUNAINTITO NLAULUU

2
[y

Beundu vselinainsieneneuauenedslanuasuunsdanla Tuduiladevanes

¥ [ v A = 124

AU ANWULAIAVBINITONLEULIDSI AB UN1SaS 1 laLdaWINATU (fibrosis) An158519

o

NaoAROATUTIUIUINN uazNULTadentd@uvtn macrophages wag lymphocyte'

FagnAuNsEnLaUreIsuMediauduius fugnsdauanseuyadasy lnslunnzunives

= 2 a

J1eneaziinuaunadiuvaInalniueyyadasy (endogenous antioxidant defense mechanisms)

Y
Laza15oUYadATE (free radical) Favniinnisideaunavedassdavzinlugniieg oxidative stress lng
& ] Y a < &V 1 & a ¢ A v s
amgilansaneliiinnisuiniuvesas ldnazludiuves DNA, TUshuneluwad, leviuwad wag

1y iadnele (cell necrosis) F4N15UIALEUVBWLAR WA FURUSTUNISLAANEISan 1 NvealsA

wnune 1w lsaumvany, lsamlasazraenden, lsause uas tiansdnauls daanslugun 8

i
N ,flo'l'l.(ja
~Jan

Oxidative stress

Oxidative damage

.0
Lipids, protein, and nucleic acids

Various chronic diseases/disorders
g‘ljﬁ 8 @MY oxidative stress LLﬁ%ﬂ']'ﬁ'gﬂLﬁU mﬂmml:iamQamaamaﬁmawa@ais

wazasouyadasy?
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Flavonoids uag Phenolic compound tWuansfinulslusssuen® ds1eauegisunsvataiieaiu
gnSAuaITeuyadasy JudlewSeuinguiuaisitueuyadaszdus 1wy Cu, Zn, Mg, Tocopherol,

o
(Y IS

Carotenoid wuinansiueyadassAnuldlusssuntu uenandsefignaiuddsiinainadsaie
sumedesnindndae Snva Flavonoids way Phenolic compound §ailanidunissniau Seiseau
n1nu1elu preclinical studies Wm'wmimdﬁﬁyﬁQmauﬁmumié’qu 2 signal pathways #anve4
N3TUIUNTSALAY A NF-kB WAz Mitogen-Activated Protein Kinases (MAPKs)? fauansluguil 9 uay

10

TLR,TNF,IL-1
Cytoplasm
kB kinase
IKK
B (IKK)

e

RelA p50

RelA ps0

ALY AN VANV VS
+

Inflammatory cytokines Nucleus

g‘dﬁ 9 uansnalnn1sonLEaurIuL NF-kB pathway!'?
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Stress, cytokines

MAPKK MKK1/2 MKK4/7 MKK3/6
MAPK Erk1/2 INK p38
I I |
v v v
Erk1/2 INK p38

VATV TR AN VALV N W WV N VU S B Vg

\ Inflammatory cytokines et W‘v

;;'Uﬁ 10 uansnalnn1sentauriu MAPKs pathway”’

Phagocyte (e.g., macrophage)

Ingesting phagocyte

Phagocytosis
NG High concentration
ONOO ™

I I
-
mmeS Apoptotic cell

Non-apoptotic cell NO Low concentration

T

[ L-Cit + NO .uus} Endsthelial cell

@ 2%

JUT 11 uansnalnnisnsziunismas NOM
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2.5 QUEAIUNITINLEUVBNEITANARY TUNY

INNINUMUITIUNTINYOS Lijuan Zhang wazanz (2019) WunisAinwansdrAgluiieifignd

AIUNIFONLEU WUITa1sdAgratevin il nsa1un1TenLEy

A13199 2 wansansanAgluiiviiigns

%4

s

ANUNITONLEU

1012 Gawandlumisnan 2

Category Chemical(s) Food/Plant | Anti-inflammatory
resources Effects
Phenolic Flavonoids | Flavonols Kaempferol apples, Reduces the release of
compound grapes, TNF-Ql and |L—1B; Down-
tomatoes, regulation the gene and
green tea, protein expressions of
potatoes, pro-atherogenic
onions, molecules, such as
broccoli E-sel, ICAM-1, VCAM-1
and MCP-1
Myricetin grape, Prevent NF-KB activation
apple, in @ monocyte; Inhibits
berries, nuts, | the secretion of IL-6, IL-8
tea, red
wine
Quercetin red onions, Reduce IL-6 and TNF-QL
kale, apples, | levels via modulation of
parsley, NF-KB
sage, tea
Flavanones Apigenin parsley, Inhibit TNFQ-induced
onions, tea, | NF-KB transcriptional
wheat activation; inhibits
sprouts TNFOL-induced JNK

activation

15




Flavan-3-ols | Catechin tea, wine, Inhibit TNF-QL -induced
cocoa NF-KB activity and
consequently strongly
diminished the secretion
of IL-8
Epicatechin tea, wine, Inhibit diet-induced
beans, NF-KB activity
cocoa
Epigallocatechin | tea, apple Decrease lipid
gallate skin, plums, | peroxidation, oxidative
onions, stress and the gallate
hazelnuts, and production of NO
pecans, radicals by inhibiting the
carob expression of iNOS;
powder Reduces the activity of
NF-KB and AP-1

UFuUsetayaan Lijuan Zhang uavay (2019) 12

Sy o a
2.6 QNSATUNITOINLEUVDIVILTL

Tunis@nwlulsauzisadsingSan mduiusiunissnauisess lnadlawadiinn1suiadunse
Ane Vilillaaiiansdniauuaziinisdouusudiediiolviwadnduganizund Ingavinsgouusy
ag1ududdu hazninnszuluniIsaanalfadusgrebiidudidudy Insanizluseniienisiin
nIrUIUMTBNLEUT 0% Fuiiwadliaiunsanduganizunils wieunsaseaninuindausay

S & . . a o 1 a QI e’udid' (13)1

Wwaduelse (tumor microenvironment) M yngausian1siasyivlavetwaduzisilunan ™ Loy
Masami Suganuma kagAMy (1999) WuN15L@3UeNE VY Epigallocatechin Gallate U Epicatechin,
Sulindac, Tamoxifen Tun1sdudsnisiasaiulaveasaauziSslen PC-9 INNITANYINISHATUYNT VD
n15lY9AU (co-treatment) 5211319 EC LazasAUsznaU Polyphenol 8uq Tugiiadudinisnaues

TNF-0L wurnLileld EC 971U EGCG %39 ECG 22@111508U59n151a9989 TNF-0L Teannnldiawisusiu
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(%
v v =

A9 EC ieedmen® danandlunisian 3 ssdudadululainnisidasadalusideiimunazing

[
LYY

ViInTagwes TNF-oL laanannsldesauszneu Polyphenol When dsdsnalinduganisenaulantules

'
=

IINNITNUMUITIUNTTY WU T NT antioxidant annigailiaisuivyviindus wazds

o,

a

WUI1 NS antioxidant AAudURUSAUGNT anti-inflammation vl 33 ‘”&J denldvndelun1sidy
Tnsansadayd nulugndes Iaun Epigallocatechin gallate (EGCG) 1 maaiuﬂa 1 Polyphenol

compounds uanaNHany Epicatechin gallate (ECG), Epigallocatechin (EGC) wag Epicatechin (EC)

A13197 3 NITLEINANDVY co-treatment FeiNg EC wazosAausznau Polyphenol duslua weduds

TNF-QL release

inhibition of TNF-QL release 1Csq (M)
without EC with EC (100 [M)
control >500
EGCG (100 UM) 60 15
ECG (50 M) 30 7
EGC (200 UM) ND ND

ND, not determine, U5uUsstayaain Masami Suganuma uagaaiy (1999)*¢

2.7 MsLERUgVEAUVDIETTEN A ATgVSEUSINITENLEUNIINSTIUVIAUAZAINATFUATIEN
wannsldasunay (combination) livelaugns (synergistic) lag Wuldgnldiusgisunsvany

Putu Yudhistira Budhi Setiawan wagpg (2021) ¥in1sAnwINsiasugmsiuuas Curcumin fuansaue

=).

fiaqndunissniau nufinsasugrssuldlasosngrslunalniiunndneiy Seduiustunsdiudy

%a&aﬂiﬁmauaﬂaﬁaiz, bioavailability, regulation of multiple pathways Wag inflammatory markers

(%
Y

Tnouanananin5199 4 Wunsihansd Ay ilgnddudinssnauneaInsssueIfnazannnsdunszi

a3ugNSAU Curcumin®®
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A13°97 4 WARINANITLETUOND

v

AIUNITONLAUYDY Curcumin LAZAITAIN9)

Component

Pharmacology

Induction /

treatment

Result

Reference

Berberine

Male Sprague

Dawley rats

High calorie

Decreases expression of
Sterol regulatory
element-binding
transcription factor 1,
protein extracellular
sicnal-regulated kinase,
TNF-Q, and protein

c-Jun N-terminal kinase

(Feng

et al., 2018)

Ursolic acid

Female ICR

mice

Tissue plasminogen

activator (TPA)

Inhibits the expression
of IL-1PB, IL-6, IL-19,
IL-22, cemokine ligand 2
(CXCL2), COX-2, and
VEGFA

(Tremmel et al,,

2019)

Luteolin

Male C57BL/6

mice

TNF-QU

Reduces TNF-QL vascular

inflasnmation

(Lijuan et al., 2019)

UFuusstayaain Putu Yudhistira Budhi Setiawan wazany (2021)"

2.8 Tisen

91INNITNUNIUITIUNTIULIDINITLETUGNTAIUNITINLAU VDN BTAFI9Y TneTNI1TUIIINAIIY

WNAUYBITATI AL NAUNUIALINNULA FadenTunsEnIuYiNN15Ive Falgansannainlulnsenilunis

2V

[y (%) [y

a

LEIUNDAUNTONEUNUASANAY LY

2.8.1 dayadnwaenaluvasinsznn

A a [

FRINYIAENT: Ocimum basilicum Linn.

%ammé’mqw: Sweet Basil, Thai Basil

'
=

Fodu: Nowfe, uangiesd, Wsenilne, Wnsewine, veniuyiy
296 : LABIATAE%S® LAMIACEAE
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LAaIRNy: Tnenenvednsemiaunialuedewazkansnn

2.8.2 ANWASNIINGNYANERAS

dnwaigiiy fwduan o1gnaned ga 0.3-0.9 s dduAshudumden Fhaideunads
Tug Bosmset gUlinTenss veulundnituides nenduns eenfiuanssend diu nausi 1 4 wa
don wAnEnWIILEnN Fthemady nsswdufisiudioseduie wiunivaneriilueifouas

pzIunnte

UM 12 g9

v (Y

2.8.3 NBANUNITENLEUVBIETENAINTUINRTENN

v 1Y [

Haruka Takeuchi wagmny (2020) Fnwgrisunssniauresansaialulvaen luwad
3T3-L1 adipocytes wag RAW264.7 macrophages Laggn1skaniaanveaddu IL-6 (16), IL-168
(ILLb), TNF-O (Tnf), kag CCL2 (Ccl2) Han1snaasInuIn @1sannannlulunsenianseau mRNA
209 NF-kB (NfKb1) Faifiu transcription factor AMUANNITKENIDBNUBY Cytokine gene JGEIEN

wazaisannainlulnseniseduniswanaaanvasdu IL-6 (16), IL-16 (L1b), TNF-OL (Tnf), way

CCL2 (Ccl2) Bnsne® dauandlugud 13-16
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unil 3

A5N15AHUNISIAY

3.1 fi79819NBLUAZNITAN

Turideauis Sndernundsdniiofiolfuasyinnisdesinenafiovhmsssyameiusandmgu
Anen drululnsyin Feannmaiauazyiinisanuis antu thiedslurdouiuaslulnseniwisly
afndensduludiion 10 wnil vienisutluthduion Wuan 10 uag 60 wni audy 91
asafniilaluiiinos freeze dryer ¥msiAvansadianeny (crude extract) fildfgaumail 4 s

WATUA MABANITNAADY

3.2 mswaaqu‘éf?\'wa%a'ﬁaiz

MsnedeugVsiueYyadassvasasaiaviTvnarInsew TnedauUasanisvesndan dndun

wazanz?

3.2.1  2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity assay LA &/ L@ 1&17
afnsnTeanaslnsenfinnududy 0, 1, 2, 10, 20 uay 100 % USuas 20 LU wagLfiy
a1sazany 0.15 mM DPPH U3u1as 180 [l atlu 96-well plate wasiliidniuy wazsadia
Wludisle Aoamgiiies  Wunan 30 il thanianisgandunasiinimuennadu 520
nm Feedes Microplate reader (Crocodile 5-in-oneELISA miniWorkstation; Berthold
Technologies; Bad Wildbad, Germany)lagle Trolox W UAITALANYUINTIIU LA
BIVEFLeYYABATEANAIAIIAL % inhibition YesmsafnisufufAIUAN f
AunIg

% inhibition = [(Acontrol = Asample)/Acontrod X 100

3.2.2 Ferric Reducing Antioxidant Power (FRAP assay) lagLf3uu FRAP reagent 310 300
mM acetate buffer pH 3.6, 10 mM 2,4,6-Tri (2-pyridyl)-s-triazine (TPTZ) Tu 40 mM
HCL waz 20 mM ferric chloride ¥n1saseilaeTnansadasudeuasinsend
AULTNTY O, 1, 2, 10, 20 @z 100 % Uu19s 10 L wauiuaisazaiy FRAP reagent
U395 190 Pl Tu 96-well plate weslifidniu ferisliluiifin figaumgiivies WWuan 20
uil Yhaninnsgandunasiiniimeniadu 620 nm seeies microplate reader Tagld
trolox LJua1sUIATFIU LLazQMS‘Iumsﬁmawﬂaﬁaizawmmﬁwmmﬂum Trolox

Equivalent Antioxidant Capacity (TEAC) %ﬂLﬁaumﬂmiazmammgm trolox
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3.2.3  Nitric oxide radical scavenging lneainulaiannisvss Linlin Jing wazamg & Taai@s
10 mM sodium nitroprusside Tu PBS 41u1u 50 L adlu 96-well plate fiflansaine
Fowarivsewfiaranduda 0, 3, 10, 30 war 100 % wazunlidunan 2 Falus mnt
L # U griess reagent (2% sulfanilamide in 4% phosphoric acid W a ¥ 0.2%
napthylethylenediamide) 31431 100 UL LLazﬁﬂUi’mmms@@ﬂﬁuuaqﬁmmmmﬁu
540 nm AIUIUNT % inhibition MINALNTT
% inhibition = [(Acontrot = Asample)/Acontrod X 100
3.3 WaduATMSMNzIABLYad
wwadu1lATWIa Murine monocyte-derived macrophage RAW264.7 cell line lasuniy
DULATIEV AN Prof. Seiji Okada Tngvinnainnzid sawadlue misidos RPMIF1640 AUsznaudas
3.7 mg/ml NaHCO3, 2 mM glutamine, 100 U/ml penicillin G, 100 Hg/ml streptomycin g 10%
fetal bovine serum Lwadgnidesludisneadiionmgd 37 sseisaidoa 7 anng 5% CO, vhnaifu

\waanay 0.05% trypsin-EDTA solution

3.4 nsnagauaNuluiusaiwag

nsnaaeuauluiivrongad RAW264.1 Tnadnuwlata1niSves Pattaravadee Srikoon wae
Anur? finsdusg LPS #1835 MTT assay vildlaeunwaddnoasatnvndoinarlulnszmniimdosly
RPMI et udusineg iuian 24 Falus andufnarsazas MTT amnandutuans 0.5 me/ml
waavy 2 Slunitelfiinnzney arnduiiu 0.04 N HCL T isopropanol wisazanenzneu wayianis

@mﬂﬁuumé’wm‘%m ELISA plate reader #i 570 waz 630 nm

3.5 nsNAEBUNSHTUSINNSENLEY

msnagounssudsnisadilunineonladvesead RAW264.1 finsedude LPS Tasdnutasain
F3vesunian §nsun wasane? vldlneunwadsansataydetwazlulnsenniwienly RPMI
A utusiieg fu unan 24 $alus 910 uAu supematant it o lUSiAs1zd R e SHANAY
100 M griess reagent (0.5% sulfanilamide, 0.05% N-(1-napthyl) ethylene diamine dihydrochloride
in 2.5% HsPO,) Tu 96-well tissue culture plate Vsl 37 ssAwaidea ﬁqmmﬁﬁaq Wuan 20 wnil

LA InAINTIRANGULAINIAINEIARY 570 nm a1Y 1AT84 ELISA plate reader wagauinimen 1Cs
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3.6 @0f
WsuigumuwANAI9YeIRRagmednn ANOVA Taglaluswnsunieadd SPSS version 21

IneimunliAadsuansieiuegsttyd Ay NeadAiaA1 p<0.05
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uni 4

NaN158LaLaNUse

4.1 NMSENANIDYIINY

s

Tunmsanalurdenaglulnsznmenisaukaskd ludion? 10 wag 60 w9 waluneaau

grsdueyyadasylunasavnast diuvesansanniignyinliiuienie freeze drying wudnldansariaui

a

AnduSeuay 17-27 IneUszaunal Aauwandlumisen 5

A15199 5 Wane % yield Yasasanaulazlnsen

IR ¥y 10 | wwd 60 | luszwian | isewud | Insewiug
U9 U9 10 w1 60 W7
Dry weight (¢) 45.00 45.00 45.00 45.00 45.00 45.00
Crude extract 3.25 2.90 2.85 2.14 2.73 2.04
weight (g)
% vyield 27.11 24.20 23.75 17.87 22.74 17.02

4.2 NMINAFIUANSATUIYLADETE

a

grisueuYadase lvimsveaeulurasnnnaeeniedd DPPH 35 FRAP uazds NO scavenging

Y

Taglasadnnlaainnissu urludfionyl 10 way 60 U NAAOUNANUTUTUAINE

4.2.1 DPPH assay

DPPH assay L’f]u%‘%ﬁ?m31Mmmmmsﬂum'ﬁhua%a5653 gl 2,2-Diphenyl-1-
picrylhydrazyl Tusiayiazaie methanol 1u stable radical %aniazaﬂaazﬁﬁajNLLaz@Jmﬂﬁu
wadld@fiaanueiadu 520 nm Ing DPPH AU A3e1iu antioxidant %38 radical species
Flvenududuresansavaisanas dhefazeeuasiemuiu J9a1nnsAnwagsienunanis
naasaduan % inhibition @ e mmmmifﬂ,uﬂ1ié"Ugaaﬂiau%aﬁaizﬁummiaﬁm

INMTIATIZRaTaTaYsI83E DPPH assay fienudadu 0, 0.03, 0.1, 0.3, 1, 2 uas
10 % Wm"lmmmm3a1umaE'TUégam'sa%aé‘awuamﬁaﬁ’mﬁmm’mLﬁﬁmsﬂ’u 10 % fafnsae
ABN13AY Lazuy 60 WY, I5adnnen1TUY 10 wag 60 W1 wanasAuegNlidedIAty (p<0.05)

NMTIATIERENsETRlnTEN ALY 0, 1, 2, 10 way 20 % WuIANEINNTely

1 aa v 1

N138udeeuyadaTeusEainlnsenAduYy 20 % AainnigI5nTAL waguy 10 Wi,

v Y 1 [y

ABN19AY tazuy 60 WY, I5ainfen1TUY 10 wag 60 W1 wanasAueglidedAey (p<0.05)
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U wandlmAiuIIsMsainansnuaneg

v
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v

ANYIRINAIANULIUTUYDIATNLNUE

=

TR8aNNKNANIS

Y

ANUDULADATYVDIENT

Tunis

AuNanDANNAINIT

[y

TY

100

60

(o) onqquy

40

'
=

SUN 17 wa@nans1wia % inhibition Y99a15d

Tuan

¥9% DPPH assay A17iLandL

ANYIAILIT AT

[

91 (**p<0.05)

1%

1

mean + SD 31nN15NAaDN 3

I
0

100
80

Extracts Basil (%)

'
=

sUN 18 wanInsIWea % inhibition VoIE1SANALAT

Y519M

7 DPPH assay A1

6

@
Y

ada

LNIABITIATY

91 (**p<0.05)

1%
o

(U1 mean + SD 3MnN1SVARY 3
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NHANINAGDUNINTAUBLYadastlunaennaaes AI835 DPPH assay uay Nitric
oxide radical scavenging TagWUI1A1 ICso NILATIZHAIY DPPH assay Tuansaiauiiliuali

Y83A1 5o UBHNINENTAAAINIEN UaLIINNI 2 @1sana Nannaiedsnsauleaen ICs, Yosiian

dl' o [

dladleusumsadndn 2 38 Tnedlevasatmudioudiousumidsefiaeiinsine wuin
A1 1Cs, Rulusinou 60 uni FauduisnnsatefilndlAsety e 1Cs, qmd’]ﬁﬁﬁwmu 7 Wi
(616.75 + 0.028 He/ml ) lag91uIT8v09 Fatemeh Hajiaghaalipour wazae (2016) ® wudn
ansafafianadethdoudunm 2 Falus fduviiiu 79.4 + 2.1 plg/ml
Tuduresansaialnsenn A1 ICs, A3nseiarsnisatauelutindou 60 uad &y
A5nnsanafilndiduaiu 961 1Cs, QJﬂﬁlﬂﬁlﬁiﬁﬂﬁ’m 4 111 (1111.73 + 0.076 Hg/ml) Wie
Wasulsuiueaseuss Neuyen wazaas @ wuiransatalulnsymitatnaaetihZeu 60 e

wardea WWunan 1 dalus fdwiiu 258.55 + 6.08 lg/ml

4.2.2 FRAP assay

Junsiaanuaiunsalunssudidnaseuves Fe®-TPTZ daduansusyneudetounild

a & ¥

wiied lasuBidanaseuanansinueendindu mﬂﬂgu%LU?{sulﬂaQiugﬂmaqmiﬂizﬂam%ﬁau
Fe2-TPTZ #itAtnsidu Tnslunsnuildansuinsgiu tolox iudauieuiio Faqnily
miﬁmaggaSaismmmﬁ’wmmﬂuﬂ'w Trolox Equivalent Antioxidant Capacity (TEAC) i
M UINAI5AZAN1MT5 U trolox TasA 1 TEAC wanede Arnandudunes trolox 7

ANUANNIAINUBUATATEINUATINAGOU 1 g

A15199 6 UansA1 TEAC lnei5alAs1est FRAP assay Wag ICs, U89 DPPH assay v09asannn

waglnsznn (2>*%8 significant at P-value <0.05 (ANOVA))

iany | A8nTana TEAC 983 FRAP assay ICso V0 DPPH assay
(mg Trolox / ¢ dry plant) (Ug/ml)

% Al 225.49 + 10.40 12 578.41 + 1.13
Wy 10 W1 167.83 + 1.3 1* 625.57 + 8.98
W 60 U9l 135.76 + 5.47%° 616.75 + 2.76

s | A 80.29 + 15.06 *° 1061.13 + 3.41
W 10 Uil 61.09 + 2.39 56 1187.48 + 8.71
Wy 60 WM 56.30 + 0.96 *¢ 1111.73 + 7.58
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an 2 3%

NaN15ANYY TEAC A183831A5189 FRAP assay @15a@nalnseni wuinnsannnieisaudl
A1 TEAC snniige waziilovnluilTouiiisuiuauiseues R P. P. Fenandes uagamy @ 3
annluluszninie @a15aza7unay (acetone: ultrapure water: glacial acetic acid, 70:28:2) 2
U7l $184uA7 TEAC iy 213.28 imol Trolox/ g dry weight wlaiUSeutiisufiunanisinu
fnuinaglad TEAC unnnindiee  Ssnsaudisadntios Ao 320.77 Lmol Trolox/ ¢ (356),
244.09 tmol Trolox/ ¢ (35 10 w1#), 224.92 tmol Trolox/ ¢ (35wt 60 u#)

Tudiuvesansanne Gelaifinissienunanisnen TEAC meialaseyt FRAP assay

4.2.3 Nitric oxide radical scavenging

—
* % %% .
ek "
100 LN 1AL
* % o . -
- — W 10 VI
* % B 909 60 11
* % —
80
* %k
—
o
o 1,

% inhibition

40

0 3 10 30 100
Extracts Tea (%)

JUN 19 uanans1mia % inhibition YasansainwRIT5IATIEN Nitric oxide radical

scavenging AMLanuduAT mean + SD 91nA1SNA@BY 3 91 (**p<0.05)
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100

% inhibition

10

Extracts Basil (%)

B Yyi5 ey
T Tyisgwws 10 v

AT ys s 60 win

5UM 20 uanens1vla % inhibition YasasanAlNTENINIEITAATIEN Nitric oxide radical

scavengingfuanaduA mean + SD 21nN1sMAaBY 3 91 (**p<0.05)

A15197 7 WanaA ICs, LaeiaatmIIE9A Nitric oxide radical scavenging ¥8sa15a@nnY LAY

Insenn
YUAVDINY 8N5anin ICso mg/ml
g Al 9.80 + 6.44
ue 10 w9l 8.13 + 2.76
W 60 U 5.83 + 0.32
InsEnn Al 10.14 + 1.59
ua 10 w9l 9.49 + 2.15
W 60 U 7.84 + 0.53

Nitric oxide radical scavenging {un153nusutas NO Tunaeanaaes (in vitro) Faduy

asadnmiieatesiunseniau Inearsneauduan % inhibition Fsusuenieniuaansaly

AN59UEIN15A519 NO 299815819
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PMNNTIATIERE5ETRIALID Nitric oxide radical scavenging iAnuLNTu 0, 3, 10,
30 uag 100 % WUIAINAINIOLUNTAUOYLABATE YR TANRYIAMUTNTY 30 % YNIBNIS

afe war MAIdudu 100 % Nafaei835n5Eu wazud 60 Ui, 35ue 10 Uil waz 60 Wi
wandlsiuinisatnnsatnfiuanssiuiinadeanuanansalunsiueyyadaszvesns unnsing
AuasltsdAgy (0<0.05)

1NN EN AT ATRTEWY AU uTY 0, 3, 10, 30 wag 100 % WU AL

a Y o

WUTU 3 % Nafnfe35n159U wazkwd 60 U wandlmiiuiniSadanisanaiwanasiuilnase

[y

ANNANTALUNTAUEYYadATE VRN WanAeiuegelitedsy (p<0.05)

4
¥

Tnganuansinwifananuanslififiueududuvesasiiiugsuruamsalunsiueyya
SasvvesE s uinTuig

Tnedlodms1z9i Nitric oxide radical scavenging $351841uA1 ICs, VoM iaAGIE3SNNS
uy 60 U1 deAdosfian wazid etwan1sfnurluiuTsuiisuiuauideves Kittipot
Sirichaiwetchakoon wagauz @ Faadasdieduiuaisazais Phosphate buffer saline 18u
1387 5 W1 5I89UAN 1Cs AU 178.42 + 15.52 Le/ml WU 1Csg ﬁlﬁmﬂmiﬁﬂmﬁmqa
neeilsneu 55 Wi (B3RU 1Cs, = 9800.50 + 6443.39 Lg/mU), 45 w1 (35w 10 w1 ICs,
- 8126.99 + 2760.92 Hg/ml), 33 1 (33U 60 U1l ICs, =5833.08 + 316.85 Lg/ml) viaid
Bsataiiunnssiuionvdmalinanisfinwuansnetule

FIUN1I189UAT 1Csp VDIRTANALATENT TDNTANANILNITWY 60 W ﬁﬁhﬁaaﬁqm
sleAnweAsives Biljana Kaurinovic uazane 2 suiddeildisainlnenisnause
gaunndl 55 srnalud 3 Flua AU 95 mmHg T1eauRasanunduem ICy, = 6.92
Lg/ml Fadlewssuitoutunanisanend wuiilaan 1Cs, z;]m’j']‘ﬁ'maﬁiwmumaﬂmmﬂ 919

WARINITNTANATRNAUAINALA Nan1SANEILANE1IiUle

[ a 1 I3
4.3 NSNAFIUANUUUNYABDLYAA
4.3.1 MTT assay
MTT assay 1Jun15¥m reduction environment 281 mitochondria laginsuiuwaadni
aa P a . . . A a aaa ¢ o § v a a A I3
FInagTeazil mitochondria function ilaiiaufAseauysalazyinlilinsiuaeuandivde sty

#129ve9 formazan s1e91uNatdu % cell viability
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Viability 80%
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JuA1 mean + SD 91nN15MAADY 4 91
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INNNTILATIERANTANAYIAIETS MTT assay 1AMNAINTU 0.05, 0.2, 0.5, 2, 2.5 WAy

=b.

5 mg/ml Tngflwadunlaswafignnsedusg LPS u control wuinansafmuniiatnsedsd
AMUTUTY 0.05 mg/ml, A5UY 10 U AULTUTU 0.5 mg/ml, F5us 60 W9 AHLTUTU
5 mg/ml wazannsinsziansatalusynfinaududu 0.05, 0.2, 0.5, 2 way 5 me/ml wuin
ansafalnszniiatndeisduwasuy 60 wift Ainududu 5 me/ml Faduanududuiifufiv
powwea lnelsesarn1iTentinvodwaatiouni 80%

IngaNNaNIsAN®IRINE1Y nudtnsAnwituaisanauidslidannsoasuual diuans
afmluszwfiaandududaus 0.005-2 me/ml fi¥asaynssendinvaawaduinnin 80% Fadu

14 N (% V1 v [ a 1 [
i’e)EJaBVlEJ’eJllﬁUlﬂ’ﬂﬁ’ﬁﬁﬂ@EJ\‘i‘lZLILUIJ'W‘UG]@L‘U@&

4.4 NMSNAFBUNIAIUNNTONLEU
4.4.1 Nitric oxide inhibitory assay

100

= ndy

50 Oy 10
209 60
60

* ok

% inhibition

40

W

0.002 0.005 0.02 0.05 0.2

o

Extracts Tea (mg/ml)

JUN 23 uanansmig % inhibition vasasainvIeia AT 189 Nitric oxide inhibitory assay

AfiuansluAl mean + SD 3NN1SNAEBY 3 91 (**p<0.05)
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100
- Ed
" Tvszmdu

* %

[ Os5.. ; =
80 [SIEFA LRI}
ook HIZWIy 10 W
| —
* % B {esomnd 60 uii
—_— Irsgwiuss 60 un
T

% inhibition

20

OT‘ [ TFH% Tﬁ% il 1

0.002 0.005

0.5 2

Extracts Basil (mg/ml)

5UN 24 uansns1vlg % inhibition YasaEsann¥IAIeITIATIEN Nitric oxide inhibitory assay

Afnanadum mean + SD 91nN1MAEBY 3 1 (**p<0.05)

A15719% 8 LanIA ICs, LaeiaLAII9A Nitric oxide inhibitory assay ¥8sansafinvazlnszn

YUANY /N5Ene ICso (Hg/ml)
% Al 398.89 + 2.94 1
W 10 U1l 557.54 + 48.56 %°
W 60 WM 380.21 + 28.31 1*
RRYFHATe fiyl 2132.81 + 181.31
W 10 Uil 1576.27 + 161.98
W 60 WM 2037.86 + 1665.39

122 significant at P-value <0.05 (ANOVA)

Nitric oxide inhibitory assay +Jun15¥ausua NO daduarsdrdyiiisadesiunis
snavasranaaulasnig Tnesesududi % inhibition S9UsuonisauaIsalunis
Fuanisadra NO vesansarin

INNTIATIERATAR YR 2835 Nitric oxide inhibitory assay 7iAnuLdudu 0.002,

0.005, 0.02, 0.05, 0.2, 0.5 4@z 2 me/ml WU @safawfinadudu 0.2 me/ml msadnse
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59U Lazly 10 U9, AIUUNTU 0.5 meg/ml NTANAAI8ISAN Lazly 10 w19, WY 10 uay
60 w1 UnnANAURENItEdAY (p<0.05)
NMTIATIERAN TR TNTENA TANuTuTY 0.002, 0.005, 0.02, 0.05, 0.2, 0.5 WAL
2 mg/ml WU 7 Ar1ududy 0.005 me/ml n1sanade35dy way uwy 10 u¥, Auuas
Wt 60 Uil wazitmnududu 2 me/ml nsafmsa 3 3 wanENueETtYEALY (p<0.05)
laga1nuani1sAnyInull nan1sfnwiansadayiludiuvesisnisadadsliaiusoasy

Hale @UNaNIIANYIVIATANAINTZNINATLTY 2 me/ml ATNTANATNILANAINAY danaln

(%
Y

ALANLNTALUNTEUTINTESIE NO f19A U F991nn1SANEENTENANY 2 38 WUI1AILTLTY
v A a X a Y v o Y Y X
vpsasanaiinIY agiliuildududainisasne NO Taunay
Han1sadaumgvsauni1senauluwaaulaswia #2835 Nitric oxide inhibitory assay
nuIluasanaeduulliuuesan ICs, Uounin@1sanalnsen waganye 2 ansanm Juwllsudn
WNTaineIeNIswY 60 U dAn ICs, Ueeign 1nea1nawideves Po-Jung Tsai wazany Y 9
a = 1 1 d' U ¥ 1 ’5’ = a A | Y
ABTN1SANYY NUIAT ICs VBIWNENAAIBAISUYUN 95 BeANaldud 5 U7 danniiu 113
= = a 1Y) = & | aa o Al Y a 2 | e{' A A
He/ml iaiUSeuiisuiunanis@nwil wuidndsnisadanlndifesda n1suaeil 10 wiil Fedlen
ICso NAIMLABRIIBIU 5 1917 (557.54 + 0.049 Lg/ml)
ludiuvesasanalusen Tuns@nwien 1Cs, veamnismsanalananisfinyiaenaded
fUaUITevee Faridah Abas wazame @ Feanalulnsenin28LunIuea 51891U4A0 1Cyy LA

11AN31 200 Ug/ml
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unil 5

30luaasuNanITMAaDY

INNINAROUNTATUBYLABATEAI8IS DPPH assay, FRAP assay Uag NO radical scavenging
assay WiKanilaudennaediy Ae arsadaviiagnsaueyyadaszuinnitasadalusem lnggmasiu
BUIADATLALLANTULUU dose dependent manner

ax o o 1% v aa £ v a .:4'

FFn1sadanvilila avsadnflgnsdiueyyadassuiniign :NN1sMaaey DPPH assay wae
FRAP assay A o6 win1suadeu NO radical scavenging assay fie 5ua 60 w1

INNTNAFBUVEIUEINITENLEUAIBTS NO inhibitory assay 357lagmsn1sdugInIsonLaUNIN
naaluansannuife 35wy 60 U9 usl ansadalusenife 5wy 10 Ui

= 1 =1 Y = ' oA ° = =

IANanIsANYIIUnT a1sadariwazinsznn Jalinuuiaulasgeddunisuiun Anwiive
FUTUNAAIIUWANA19YDIGNTANTANATILAZA1TANALNTE N IUTEAULIAR A 28N1TUINIITNAADUT 3]
AUTUNIZTY LU N1TANINISLERIBNYBIEY, inflammatory cytokines WWusu waziludnwinig
iU nSIuenadaTElarAuNISNauvesansainyLarasaialusenn WeihlUdesenlunisimun

HanfaesasRnanayulnsiut iy

YDLAUDLUY

1. Wesnsseznaitunisfinundidoutnedndn 3eibiliaunsainnisAneinisiatug nsvesans
afiang 2 viiale JsprsthansanaluAnwinisialugradueuyadaTeLaziuN1ToNLEULNLLAY

2. Fnwinannuuwana1avedgnsansaiavwasarsaialnssnnlussaumasaamen1svinn1smaaeundl

AU UNIEUINVU
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