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The objective of this study isto compare the effectiveness of probiotic mouthwash
formulation with cannabis extracts (CBD) and propolis on the reduction of tumor necrosis factor-
alpha (TNF-Q) levels. The four different probiotic mouthwash formulations were prepared by adding
the cannabis extract (CBD), propolis and both. The in vitro study was performed using THP-1
monocytic cells, producing TNF-QL activated by lipopolysaccharide (LPS). The reduction of TNF-QL
was then measured by Sandwich ELISA technique. The results showed that the formulation of
probiotics with 1% propolis, probiotics with 5% propolis, probiotics with 1% CBD and 1% propoalis,
and the formulation of probiotics with 1% CBD and 5% propolis show the percentage of TNF-QL
inhibition more than 90% when compared with the control group. Moreover, all the formulations show
more effective TNF-Q inhibition at a statistically significant level (p<0.05) when compared with
probiotic mouthwash alone. While the optimal formulation was probiotics with 5% propolis with the

TNF-QL percentage inhibition of 92.96%
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AITUIUNNTUNLIBILEA AB tumor necrosis factor-alpha (TNF-(Y)

Process Growth Factors/Cytokines Involved
Neutrophil infiltration TGF-B, MCP-1, MIP2/GRO-«, IL-8, IL-6, IL-10(—)
Macrophage infiltration TGF-8, MCP-1, MIP-1e, IL-10(—)
Angiogenesis VEGF-A, PLGF, FGF2, Angiopoietins, HGF, Cyr61, MCP-1, IL-8, GRO-w, GM-CSF, IP-10(—)
Fibroplasia PDGF, TGF-B, CTGF, GM-CSF, IGFs
Matrix deposition FGF2, IGF-1, NGF, TGF-B, Activin, MCP-1, CTGF, Cyr61
Scarring IGF-1, TGF-B, Activin, CTGF, IL-6, IL-10(—)
Reepithelialization FGFZ, FGF7, FGF10, EGF, TGF-a, HB-EGF, NDF, IGFs, NGF, Activin, MCP-1, IL-6, GM-CSF, Leptin, TGF-B(-),

BMP-6(—), IP-10(—)

Note that a functional proof for these activities has only been obtained in very few cases. Furthermore, it is unclear whether the observed
effects are direct or indirect. (—), Negative regulation. See text for definitions.

N wisznal 1 Growth factor , Cytokine ﬁi’]\‘i"" LALHARANTELIUNITUIEIUDILNA

N : Wemer S, Grose R. Regulation of wound healing by growth factors and

cytokines. Physiol Rev. 2003;83(3):835-70. eng. 2003/07/05.
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Tissue Debris

Microl
o ENDOGENOUS

\ LIGANDS
Toll-like Receptors RECEPTORS=
ADAPTORS (MyD88/TRIF) \

SIGNALING (NFkB, ERK, JNK, P38)

{

CYTOKINES (eg. INFoJ —

Microbe destruction
Tissue Repair

ZO—=>»ZIZI>rmzZz— O—Z0=AIT0O

TISSUE INJURY

ANUIENaL 2 UNUMTRY TNF-Q ARnNTRALLALTAT

% 1 : Parameswaran N, Patial S. Tumor necrosis factor-Ol signaling in

macrophages. Crit Rev Eukaryot Gene Expr. 2010;20(2):87-103. eng.
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n19gs Lauanteanlnsluledn Lactobacillus paracasei MSMC39-1 Ha1snsasiueianns
a$19 INF-@ 1 uashauddnazlinunauuansd1amneadia uswudgiloalungunaaesd

% Idg/ v 1 1 = 1 P2 a o ! a
an13don uan wazdninliau deandnlunguasuaun asnannlddnTnslulesndsdenan
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vninglulesn Lactobacillus paracasei MSMC39-1 inwaunlusinentaudn ivedaiasn
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Twslulesin uazansaianoyan wuda zgmﬁﬁzdaummmmiwﬂuiﬂﬁﬂm’mLﬂi’u%’u 10% WA

a3dnANTYIN 1% Iﬁm@ﬁﬁqmiumiﬁu&mw& TNF-& ‘Emawud’]ﬁﬂ?mmﬁﬁﬂfiﬁﬂ@ju
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AILANALDNNGT 70% Asan190aglladn arsafinfitysi HanandRiaTugniAiunig

fniau lun12susanianas TNF-a aasinsgluladnlam®’

5T (Cannabis)

a Ll

Aty lun1dengeizandy Marijuana w3e cannabis HT9N193NAYERATIN

Cannabis sativa L. A4naglu Family Cannabaceae™ * Genus Cannabis®® figyaifluiang

¥
=K o

o £ v =2 2 2 ! o
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29,33

TFREERIGIC VG GEE
annunaan aneraislinduludsynaunuuiioie 8 5-7 luluusazinuw anmoizaan axl

£ = v 33 = A o . dl
ABNINAELACABNLNALNE NN TpgpaNINALN AR NANELZA89 Trichome structure T4

duuvasresanseengmadiAnyaeancya

@ o

30,33, 35, 57 A = aa

Wranaianianernizadanyauaziiu

A o

aeRusnaTa Ae Aryta (Hemp) darunsaueneananniulasaaansmelunasiauinung

2

¥

Ageundn ANHUIRIiIN N1TLANTY UAZABN TINTNARAIUAN TN MR

29, 33

nwilsznay 3 anmnuzlularaanaaeFunyEI

w1 : Sommano SR, Chittasupho C, Ruksiriwanich W, Jantrawut P. The

cannabis terpenes. Molecules. 2020;25(24). eng. 2020/12/12.
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angwaniluityaiuanie 500 1iia @199 lAsuNNsANENDININTAgARE Cannabinoids T47id
NIND 104 1A uar 2 THANIAFUNTTANE ARANLTANINdTINeNINTga Tun Tetra-
hydrocannabinol (THC) #az Cannabidiol (CBD)* ann1sANH WL g Maesityaeng

sieanLlszamilnaaiieatesiudsunnians THC lurnsdl CBD Huualiuazdanansariu
419°* % CBD uansdsznau Terpenophenol afianii trznenlildrsandien 21 aznam
suanlalaaEnu asumauniuan wazinuia lafiau™ * > lnanuantifniwaiaes CBD
agtuius ke lanseniaseuaeuauiiiudn® fannd 4 Tng A Aessumaulalaa

1ENTL, B AR29unuiluan

CH
o 3

ndszney 4 Tassafreneluianazes CBD

TEURE Atalay S, Jarocka-Karpowicz |, Skrzydlewska E. Antioxidative and anti-
inflammatory properties of cannabidiol. Antioxidants (Basel). 2019;9(1). eng.

2019/12/29.

§14N18289LT118 90 N 415 Endogenous cannabinoids™ *® Tuseuu

a o o o

Endocannabinoid system (ECS) ﬁLﬁm‘ﬂ’mmemmmﬂmﬂumimuamu ARAUD

30, 32, 56

$eneluszurau At sTLy an3fanaaninininanans tiun Anadamide was

30, 56

2-arachidonylglycerol ***® uazluszuuiiilsznasaae Cannabinoid receptor N&NATYAN 2

17im lewn CB1 way CB2 receptors 4Lil1 G-protein coupled receptor T4azwulTunu
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aauAazaialunAazuFnif19iu nanaAa CB1 receptors ¥NAasnUNINLTIIMLTZLL

Uszandaunansnaasszainnewlauuld (Presynaptic neuron) 11w Tuanes waz

ladunds dau CB2 receptors wusunuunuaasguesz L IANAY uaziliaitiasinge *°

\\ Presynaptic
\ neuron Activation of
‘ CB1&CB2
‘ 3 receptors
/ ) -~
| ., g

\ Glutamate Cﬁl&\ Echinacea
\ ® (g;) 4

2) Releaseof |
'“99“"5‘ anandamide |

‘ and 2-AG “

Postsynaptic ‘
neuron \

THC
Normal
neurotransmitter

release
(GABA, glutamate)

nwtlsznay 5 nalnuaziiananinaadeslussuy Endocannabinoid system (ECS)

Nd1: VanDolah HJ, Bauer BA, Mauck KF. Clinicians' guide to cannabidiol and
hemp oils. Mayo Clin Proc. 2019;94(9):1840-51. eng. 2019/08/27.
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Anandamide
[ |

2-arachidonoylglycerol

CNS
. Increased Appetite Cardiovascular System
e Increased Cerebral Dilation Decreased Heart Rate

ndogenous Cannabinoids E 3 Decrease Core body Temperature Decreased Blood Pressure

Decreased Myocardial Contractility
Increased Coronary Dilation

Skin

Increased Antioadant Enzymes
Decreased Lipid Peroxidation
Decreased Keratinocyte Proliferation

Liver/Adipose Tissue/Skeletal Muscle
Increased Lipogenesis

Increased insulin and leptin resistance
Decreased Apdiponectin

Decreased HDL Cholesterol

CBZR Decreased Glucose Tolerance

Activation

H 1

i tinal
Decreased LES Relaxation
Decreased Gastric Acld Secretion
Decreased Gastric Motllity
Decreased Visceral Pain

i = Leukocytes and Immune Cells
. Peripheral Immune Tissues Decreased Activity of Mast Cells

Inereased Hematopoiesis
Increased Hematopoietic Stem Cell Mobilization Decreased Th1 cytokines (IL-2, IFN, TNFa)
Increased Immune modulation Increased Th2 cytokines (IL-5, IL-10)

nntlsenay 6 Ha189817 Endocannabinoid fasLILF19189319N1e H1Y

Endocannabinoid system (ECS)

A Page RL, 2nd, Allen LA, Kloner RA, Carriker CR, Martel C, Morris AA, et al.
Medical marijuana, recreational cannabis, and cardiovascular health: A scientific

statement from the american heart association. Circulation. 2020;142(10):e131-e52. eng.

2020/08/06.

@3 Cannabinoids 71 @A NNt 1178 Phytocannabinoids 18130 RUNL N lusz Ly
ECS Iaduinaaiu® wanainidanansnlaainnisdansnzyf Fandn Synthetic

. . 30, 56
cannabinoids

mimmﬁ%ﬁimm%’wLL@z@mmuﬁﬁmﬁmeWﬂﬁwﬁu Endogenous
cannabinoids® &y wudnians Phytocannabinoids 11nndn 80 4iA Feaaniie THC
LAz CBD Fafindnaudadnadu®® a3 THC avduldar CB1 was CB2 receptor ABITLLIL
ECS™ * asdanamaszuudsrainnildiein1siuimn 491 CBD azldlaqu receptors
Taeinaa®® uiazdanalduainuanenig ity naduganistingull 14l (Reuptake) %178
nsaans” uaziinsz@ninmaesans Endocannabinoids T84519n1e ™ NITHAULATAUATH

N1979UTEY Receptor 6197 PaNdeaaNasianisvnaIuLes CB1 receptors™

Increased/Decreased Activity of Macrophages, Neutrophils
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Cannabinoids

Endocannabinoids Phytocannabinoids
(brain derived) (plant derived)

Synthetic cannabinoids
(laboratory derived)

« Anandamide (AEA) « Cannabidiol (CBD)
« 2-Arachidonyliglycerol (2-AG) » Tetrahydrocannabinol (THC)

« Dronabinol
» Nabilone

« Cannabichromene (CBC)
« Cannabigerol (CBG)
* Many others

A ilsznau 7 419 cannabinoids WU lus9ne Nlsanig wazileainnisdamszif

#i11: VanDolah HJ, Bauer BA, Mauck KF. Clinicians' guide to cannabidiol and

hemp oils. Mayo Clin Proc. 2019;94(9):1840-51. eng. 2019/08/27.
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28,29, 32-34

Weasaninnsteunaeuazdasliasy doulvajilugnsann CBD nanwudiile

350 uaunnen azeengrianssduszuutezanm uivinlfluaunadunansianinazenn
a( 1 208 o o Yo a dgl A A dgj Yy 33

grdeunaeld” wazdyandeainnsaldinwanisiinmeanuuai Fuuazmas lifan

dquntyraestaunmninentazdunai danvia pauld wazniazldesinatms laduiuw™

419 Synthetic cannabinoids ¥a1afagalasun1s5usasann US Food and Drug

1

Administration (FDA) lunsldsaniunisinulsanaia-lsnansdan® uanainil €93

NIANEINLAT @19 CBD anftyanaialdluniaineniasiatnanifinainnisldanslell

8, 33

e, taaw uaranInszsuanlszamaula™ * suislddanlunssnunlsanieszuunaen

wanuwaziiala Ieani19szuuilszan dise wazlsAN I UL U UBAN WAZSINLINANT
Phytocannabinoid TuﬁmﬁﬁqﬁwmLz@umimmmLLm@mnm@ﬁnwﬂum TAEINLINANT

o

INANRTAUATNN1INNIULEY Endothelial growth factor (VEGF) 1A
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QuaMuMsAnIALLAZ AU YYADaTE

qm‘%rﬁmmgﬂ@Emmmﬁ”mmwudﬁLﬁmm Cannabidiol (CBD) w11 CBD
duasalise1Inendaessianie dhunisuasuulasssfuuaznisinaureiaans
BANTUAUY waraNTAueyyaaass Tng CBD %mm@mﬁ@umiﬁm@%@@mfzﬁluﬂum?
FUNIUNTLUIUNITNIILNA ALY ABATT (Free radical chain reactions) nagiauiy
auNABAsY (Free radical) vidawlanueyyadasuimantiulfeglugluuuilieangns vie
@@ﬂqw'ﬁfﬁ@ﬂm WazEIdINaaANIIINA Reactive oxygen species (ROS) A2t HANITAW
BUYABATLIBY CBD ﬁ%@'w@mummquauﬁ@zﬁu Transcription 989113y GeAaadas
U Antioxidant gene wudnualunafueyyaBassiilaniuiigates CBD A n1zannis
Aanmnulasuulaseadisfiu uazlafulag ROS dwaliliifaniswaeuulasuianig

ATy LAZNNIAALUUNLOATNIBTAR

I Direct antioxidant effects of CBD l

— —

= S
e = \\\‘\
— = .\\\\\
Pro-oxidant Transition Free padical Antioxidant ~ Micronutrients Non-enzymatic Oxidative
enzymes metal ions chain enzymes supporting antioxidants modifications of
activity chelation reactions activity antioxidant level lipid. protein. DNA
(NOX. X0) interruption  (Cu Zn Mn-SOD)  activity level (GSH)
\ J @)
*  ftranscriptional
| level
ROS generation i e e
o and post-
translational
level
\ J

!

Antioxidative defence
ndszney 8 Han1sAueuLadasEuad CBD

Nun: Atalay S, Jarocka-Karpowicz |, Skrzydlewska E. Antioxidative and anti-
inflammatory properties of cannabidiol. Antioxidants (Basel). 2019;9(1). eng.

2019/12/29.



27

lun198au Endocannabinoid system mmmmuamLNLLVIU@E%NMQL%@@T@H
ﬂquammumq@mﬂﬁm?m@m‘%'q CBD IuﬁmmmmmﬂiqamLzﬁum:mum@ﬁlﬁ e
WU41 CBD avtneifini 51104199 Anandamide (AEA) LL@%’&'QN@lﬁi‘ﬂﬂﬁ?m‘xﬁuﬂ?@ﬂ/ﬂﬂz\mﬂi
#9dtyry UL Cannabinoid receptors (CB1,CB2)™ > ila CB1 receptor §NNILAUATIN
1 An15fun136519 ROS LAZNNINAY pro-inflammatory 14 tumor necrosis factor &
(TNF-@) Tasiwudn CBD ﬁmmuquﬁu&q CB1 receptor I luauziheaiu n3nszsu CB2
receptor aznnldanszAuLad ROS was TNF-& %4 CBD taafiflugnsfauisodnsuuay

nszFu Receptor Aanans liaenagaupiuiu’

Indirect effects of CBD

Direct antioxidant
effects of CBD

Anandamide level

2 TR

CBI1 receptor CB2 receptor

/

ROS and TNF-ua generation

ndsenay 9 nanIFueLAaBATENINEaNTRY CBD N1 Endocannabinoid system

Nun: Atalay S, Jarocka-Karpowicz |, Skrzydlewska E. Antioxidative and anti-
inflammatory properties of cannabidiol. Antioxidants (Basel). 2019;9(1). eng.

2019/12/29.

ANNTTLIUNITAINGNR A94111T0NA19 191 CBD e Nuasunisenau s
Aae ANsANENEUEUNAT1 CBD @1N130aATEAL Proinflammatory cytokine™ * fudanns
WLNFRU9EAST, NIzFUNITaNaNINT ATeLTAGT, AANITLARBLAILAZINZ A1 109 TAE
seUUNNANTY F1ANANNN9D LN eSS CB2 receptor azAMNAINATalUNNTRY
30104 AEA 998T9N19N 92 AUNN Y MAPK pathway ﬁﬁummﬂum@muammiﬁ?ﬁm N9

WA LAZNIANLREAs . WaNaINaz@Inasa Cannabinoid receptor ka2 CBD £Nd9ua
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sia receptor auanuaratia lunsdenasiunsaniauinadananusz LU IANILY8Y
| 30 = =2 =2 ! 1Y A v
f19n1e” ANNIANHUAIUNTTANEINLIN CBD @1u1T0aAN196519 TNF-O NgNNIeruann

LPS tinu adenosine A,, receptors Taeanzlustag lulasinae™

Y o

. . A dl v o a ]
Endocannabinoid system gnWLANNAWNEIIINUTEULNNANNULDITINNE

|
A ¥

TREN19AILANKIUNTARE LT LDTARFULLILAN N9ruUANTnTIuazN SRR NN 104

[ %

AN WITUUNNANAUUWAN1HA (Innate immune cell) WAZEIAYLANTTULNNANAURLL

Q

& 1 % o

W2 (Adaptive immunity) Aag® TR AN ues CBD ﬂmmﬁqiwuqﬁau SN
Fenalunanenszuaung U lunIeuaunIs1essu U R ANAUUANILEA Wudn CBD
wiiaainisiineznenindaaedululed uazdidanasiauunlnsmia Taganzasiinisan
1/Tu10u Nitric oxide HAUN19aALUTN1DU Inducible nitric oxide synthase (INOS) Lazn19
§1¢l Nuclear factor-KB (NF-KB) @aganasanisngs TNF- uag IL-6 393l/dasfanidn
CBD duwailAguuasnsvinnuaesiiansilasandas Tnaaglfeanansananalddn cBD i
HATUNNTAIUNIIENIEL LA NANITNINIULBTLU LN ANAY AECTRP (SPERIRPS PR
lalnlad, Alalay, dudanisiasuresaadsruugidnfulnenseiiunisaauas

Y o

Transcription factors kazgsnasansinaesnenindarednaaszuLiANIuLIeTin™

APOFTOSIS

N/

Terrecton \ CBD

_— N > H Treg
INNATE CELLS NFAN
MICROGLIAL CELLS MDSC

Y o

nwdszneau 10 na1ed CBD lunnsnanisvinauaesnianiulneas

3 1: Nichols JM, Kaplan BLF. Immune responses regulated by cannabidiol.

Cannabis Cannabinoid Res. 2020;5(1):12-31. eng. 2020/04/24.
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healing: Biological properties and therapeutic activities. Biomed Pharmacother.
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Propolis activity in wound healing
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ANTIMICROBIOMAL ANTIINFLAMMATORY REPERATIVE

REGENERATIVE

Inhibits the activity of
enzymes leading to
decrease in amount of

increases coll reactive forms of
membrane oxygen (ROS)
Decreases synthesis
permeability chl.l.:s zzm ':om of promolmdln E_Z
Disturs 1he procm“v :l m: :n;lcal 7 o A%
membrane potential : leukotriene B4 and
crastion nitric oxide Il (NO)
Reduces ATP
production Sca;n;gn Ro; thus W'.'"“"" L6,
B "":’“ D TNF-a and CRP
Decreases bacterial Gusoade of resctions
mobility leading to the
peroxidation of lipids
Acts synergistic with
other antioxidants

Shortening the healing time
Reducing the risk of infection
Analgesic effect
Reduction of excessive scarring
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Nun: Stojko M, Wolny D, W’fodarczyk J. Nonwoven releasing propolis as a
potential new wound healing method-a review. Molecules. 2021;26(18). eng.
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ii. TGFpB-dependent production of fibronectin in
C2C12 myoblast
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Januazainsal
1. Propolis extracts
Cannabidol (CBD)
Sodium saccharine (commercial grade)
MRS broth (Oxoid, Basingstoke, Hampshire, UK)
Lipopolysaccharide from E.coli (Sigma, USA)
Cell lines: THP-1 monocytic cells (ATCC, TIB 202)
Fetal bovine serum (Gibco-Invitrogen, USA)

Bovine serum album (BSA: Sigma, USA)

© © N o o A~ w0 DN

RPMI 1640 (Gibco-Invitrogen, USA)

=
(S)

. Hemocytometer (Hausser Scientific, USA)

—_
—_

. ELISA plate: 96-well plate : High binding (Corning, USA)

N
N

. ELISA kit (R&D Systems, USA)
13. Recombinant human TNF-&X (R&D Systems, USA)

14. BioTek®Synergy ™ HT (Multi-Detection Microplate Reader, USA)
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2.1 wagNungntaulinainiaasiwsluladn Lactobacillus paracasei
MSMC39-1 WAAIUNANAINAITANANTAWRRA UTN10w 10 NadAnT (1A% 1)
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. 1Er Tl o
dqulsenau NN URIFT
4ms 1 (WsaNeda 1%) gns 2 (WSanedd 5%)
Wsawads (ml) 0.1 0.5 GREGLIRVE
dnazalnsluladn 10% 1 1 A13R8NGND
(ml)
Tdhen WiAA13Y 0.9% ANTUFNTA
0.33 0.33
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4n7 1 (Wianaaa 1%) 4n7 2 (WIaNaAd 5%)
WIANAAA (ml) 0.1 0.5 A1708N0ND
CBD (ml) 0.1 0.1 an7eeNgNd
dnasalwsluladn 10% A1308NLYI3
1 1
(mi)
TdpeN LEAAI3Y 0.9% ANTUFNTA
0.33 0.33
(ml)
dnaa dsudsunalile Favinazans

10 10
(ml)
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v
o

wasanwissNnenTulnazldgasiienthulnianun 4 gas Teun
qnen 1 unentautdinnidounantesinaasinglulasin 10%,
NIANBAA 1%
qnen 2 unentautlinnidounantesinaasinglulasn 10%,
NIANDAE 5%
gna7 3 Wrentiulniidounanaesinasainglulesin 10%, a9arin
YT 1% WATWIANDAR 1%
4% da ¥ - o
gna7 4 urentiaulniidounanaesinaeainglulenin 10%, a19arin
YT 1% WASWIBNDAR 5%
:j/ [ 3 1 dl = 12 ZJ/ { dl o
AniudnuLsansETendiinneendy 3 ngu ienaaasiu Human
monocytic cell line (ATCC, TIB202) Hia THP-1 lun nqunaaes, NgNAILANAL wazngx
AYLIANLIAN A3
NANYIARDY
dl 901 v 301 d’j a . .
qAN 1 Ungntdaudinanndidesinsluledn Lactobacillus paracasej
MSMC39-1 UAAIUHANAINANTATANIONDAE 13 2 gA13 TAun
qa# 2 Wrgtaudanainunaasingluledn Lactobacillus paracasei
MSMC39-1 UAZAIUNANANATATANTANDARFTINALRNTATATIEYT 914 2 §R9
ANIANANTANEAA ANINTY 1% UAY 5%
Yrentaudnannidesinglulefn Lactobacillus paracasei MSMC39-1
WAZRIUNANANNANTANANEYTY 1%
NANAILANAL
2NMNIALNLIARTHALAY (RPMI 1640)
NANAIUANLIIN
ANTANANTYEN ANNITNTY 1%
T = s X a , .
Wunae 0.9% Nuansaesinslulefdn Lactobacillus paracasei MSMC39-

1 NANENTY 10% Vv
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4
(%

muﬁlﬂuﬁ 3 LW’]:L%%EN Human monocytic cell line %Un THP-1
LW’]:Lgﬂd Human monocytic cell line (ATCC, TIB202) 4in THP-1
Laym Human monocytic cell line (ATCC, TIB202) alin THP-1 fael RPMI
1640 (Gibco-Invitrogen, USA) 143 #28 10% Heat-inactive fetal bovine serum (FBS;
Gibco-Invitrogen, USA) uaztiafigamail 37°C, 5% CO,antiu daanslild 5 x 10° iwad)
faRns udamnzaslunnReadin 96 QN ALY (Corning, USA) Taeivianisiiy
maanosdlnlalnilinas (Hemocytometer) naldndandqanssAuionau (Inverted

microscope (Nikon TMS No0.300679: Nikon, Japan))

AUADUN 4 NAFaLANNLTIUNHEAaLEasuaId 8111211 1AN1 WAIAN2
A2l MTT assay

FANUETulNUAaTgRT SINTNNGNAILIANLIAN ULASNGNAILANAL
3n10u 100 (i a9y aplRsaaTHa 96 1ga fuULY (Corning, USA) NLEas Human
monocytic cell line (ATCC, TIB202) %iia THP-1 1quaz 50,000 igad linasimas 100

Yoo od - J o
U gmnsaz 3 ugn anuin liinngamni 37°C, 5%CO, iunan 3 dalus 30 i iansy
a1t lumaesd 4,000 rom wnan 10 WAl gaaisesn uazin MTT AvNdndy 0.5
mg/ml “guaz 100 Ui uazUNNguugd 37°C, 5%CO, Wlunanan 2-4 49l i
BNATIN 4,000 rpm WA 10 WIT gRATERNLATIREN DMSO gnas 100 Ui uaaanlildn
. 2 = = o 1 any . Saa
AIN1IAANAULAINAYINENIARY 595 nm AT lFeusazgRIn Ll sna A NTTInTeY

IAR ATNGMT

wafifudauidinesaas = (100 x OD) + OD,

A A P o
LNA ODt AR ﬁ']@Jﬂﬂ@uLLmQT@\T@r}?f‘lgﬁf‘ﬂﬂG]'J'ﬂ?_lr]\i

Laz OD, AD ANAANALLAITBIFAILLITALIANAL
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b

TUABUN 5 NAFALUIEILIVUINTATNT UWASTAN2 WSANALNITNTLAUNS

Q Q

wad TNF-O uaziipsnziilasifudnissiuganisnas TNF-&

nagauiiaiauliniiaulinaininassinsluladin Lactobacilus
paracasei MSMC39-1 UWat@IUNANANESANANTANAAE (TAT 1) waztieniauin
anninasslnsluladin Lactobacilus paracasei MSMC39-1 WRZAIUNANINNFITANA
NFANDRATIN NUATANANYT (°qm7'; 2)

D

LA LPS (Lipopolysaccharide) u3gns M 18Aann Escherichia coli 1l n
0127:B8 (Sigma, USA) 151104 5UI (ANdindugaving 100 ng/ml) dazinentiaulanus

argn? 1INDINGNAILANLIN LazngNAIuANaL ldadly Human monocytic cell line

I
=

(ATCC, TIB202) 4%n THP-1 gnsay 3 ngu anniuuildtunguugi 37°C, 5%C0, lu

1081 3 2119 30 W9 annsiuAuLasellpasssunes TNF-a Tasvinliifusideedt 3,000

rom dunan 5 w1 wazsin lddniFunns TNF-a s ELISA falyl

Fapusnansalunistiusanisuas TNF-&

Tun1simszAuaed TNF-a ﬁ@g"luﬁ%gmﬁm?ﬂﬂfﬁwﬁu Aagl ELISA az9in
ANNANBIBILTEY (R&D Systems, USA) Gmmnm@ﬁﬁquuﬁmqu 96 NN (96-well
microtiter plates (Corning, USA)) U1N9LARDL (Coated) A28 Mouse anti-human TNF-
Q& antibodies snNasuguaz 100 Ui Instananslu Phosphate-buffered saline (PBS) 7
pH7.4 41uAY A nTiud9 Antibodies d9uiivaanda PBS a1 0.05% Tween 20
(PBST) WA 246N 1% (w/v) Bovine serum album (BSA: Sigma, USA) ﬁLa@@’]ﬂu PBS
(Reagent diluent) U1 nuuquaz 300 UI falfidunan 2 s udadednseanday PBST
an 3 sau

14 Recombinant human TNF-@ il u@13aza18u1m3571U (Standard
diluted) Iagin1s1aaanamael PBS (Reagent diluent) Tl man s w4 Fail 1.953, 3.906,
7.812, 15.625, 31.5, 62.5, 125, 250 L&Y 500 pg/ml n&anunn1slda1razane
NIM3gIU vzaasinaeneadlllungu tennnmauas 100 Wi ﬁqiﬂuﬁjﬂmﬁuﬁu ANt
A8ANNNANNAIE PBST 8N 3 991 WAILAN Streptavidin-horseradish peroxidase #guaz 100
i F41% 20 unTl §r9nandan PBST 3 704 (i TMB (Tetramethyl benzidine) 110414
az 100 1 e WiAmRRRenauwanud eld 20 wnit annifuvgeu§iiendan H,S0, uqu

az 50 (I wdarin il dnAIN19aANAULEIARELATEY BioTek®Synergy ™ HT (Multi-Detection
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Microplate Reader, USA) fimANNENIARY 450 nm ﬁqﬁﬁﬁiﬁlﬂmé"wmﬁwmmmgm (S
tandard curve) aEAIKIUILINIUATF R 195 8 1] TaenszLaunsTanainne 16
LN

AN IMAsesEae 3 A%e Tagran TsRE NN TLaEnAdeL M

ANUTUABUN 1-3 LAY 5

a o ¢ @ o o o @
ﬂ’li’JLﬂ‘i’]z‘wLﬂ'ﬂ‘iL‘ﬁuﬁm’liﬂUﬂQﬂ’]‘iMad TNF-&X

ANUITUANGAST

v 1
wefidusnisduganisnaa TNF-& = 100 x (1-(@15aza18fa8e 9 + FIALANAL))

Heg13azangfiantng Aa 15810 TNF- anntnaesd ldinentiaudan
WAAzgM3 (pg/ml)
LATAIAILANAL AR UTHI TNF-O anNuaeai laannguaILANAaL

(pg/ml)

ADHN LT buNITALATIZUTRYA
UINANIIANEN AN LATIZin194 8 A tae 1T sunsn GraphPad Prism
nasiu 10.0.2 Tng
1. MANRAE Lmzmmﬁmmummgm
2. dNan13anlTHI TNF-Q 289usasngnmauls 11aumsnsinieans
al o % .
WraLeuiueae Kruskal-Wallis test

n1naaaLdayananunazAAsTALlg1ATY (significant level) f

ANNHLTRTUSRtIAY 95 (P<0.05)



uni 4
HANNSILATISULRYA

¥
A o

1 v
n9ANE NPz asAal T uIRe Ul s Ansnnaastnantiaulnnglulasn

q

a !

dl.al | o o 901 ¥ dld o a

Pidunanveiyt fuendaulninsluleAnnidaunanaesinmn uaznsaneds Ty
nsanansdesnauasiunlasdaunanesdanin lnaAnulunaannaass nageuiy
A& Human monocytic cell line (ATCC, TIB202) 15in THP-1 uazinnasagas ELISA tng

[ %

nagaUANNuNERetasueasias Mnaaesnaun AaeRs MTT assay ANAAT

Namswmmmm’mL"f]uﬁwiaLcnaﬁmmgm*tfﬁmﬁ'quﬂﬁnﬁﬁﬂ'qummm‘iwﬂu‘iaaﬂ
Lactobacillus paracasei MSMC39-1 8198 NANTANAAA WATAITANAAINN YT 1A
MTT assay

mﬂmimmmumafﬁ%ﬁmmLeﬁm’uﬁwmmuﬁwﬁnmﬁ’quﬂm@;mmm iaan
3 d2l34 30 w7 BaifluszeLina T LA AGELNANN IS I A ANTAa SN LALITTA
TNF-a Tudunewsioly deidaans MTT LazUINAAINIAANAULASNI AT B SIE 16N
f3nsanveas wudn et 4 gas Téun gasi 1 @iaseinsluledin 10%,
weawada 1%), gRaf 2 (uaealnsluledin 10%, waanada 5%), 4Rt 3 (iaeaTnslule
AN 10%, A1FANANTUTY 1% WATWIANDAR 1%) LL@zzgm‘ﬁ' 4 (i’?Lgﬂ\iIW?VLUT@aﬂ 10%, @19
AnANTUTN 1% waznsanada 5%) Nidafidusin1sidinsanaeaaas Windy 94.74%,
103.36%, 168.05%, 212.63% ANNAAL zﬁ'quﬁﬂmﬁ’qumﬂ@;mmﬂmiﬁﬂmﬂ'@uﬁﬁﬂ (111
deatnalutadin 10%, ATANANETN 1%) IAKa 196.17% lutnuzifenii a1sanansaneds
1% WAL 5% WHAWINTY 127.58%, 124.02% ATNANAL LL@mqiﬁluqﬁﬁqmsmmzﬁ@‘uirﬁuﬂ'
ansafaftym 1% taealnslulefin 10% uazininae 0.9% wuddlilesifusnisildan
TRAUBILIARN WML 240.23%, 101.97% LAz 91.07% AINAAL dedeusuideutaad

TwnReamas (nwdseney 18)
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24023
"g 250.00 -
= 21263
= 19617
€ 20000 -
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o0 1)
W A

v
amsunegnUauln uazAdulsarunn

Awilsznau 18 wWafiduAn1siTinIanUa9Eas LHaNINIITNARALANNITUNHFADLTARUD

wnentiutngassine wazdaulanaunn unan 3 4989 30 Wl

NANISNARAUNITHULINISURIFITANLAUTRA TNF- 129U U nANFIUNEN
aaslwslulamn Lactobacillus paracasei MSMC39-1 #198NANTANDRE LALRITEANA
NN

¥

annismageviaensisiientaun WAZFIULIIFNa"T asluasTignnssdudan
LPS ifli9an 3 92119 30 107 UAZSANAALAT ELISA Hia9annLdnan TNF-Q Rsxduiisn
10 assamgupaeanninsgukazAansiudelandn 1y Asiiaweidunanl
@mﬂaul,t,mﬁfw,é’mnma‘wmml,mu AINNINARBITATIVLA 3 NN INARD HAAIAANAY
LASLRALIRIANTARANIANDRE 1% WAY 5% Wil 0.0835 uAx 0.0783 AU Tuansd
m@]mﬂﬁmmqLaﬁmmﬁqmﬁqumﬂ zgmﬁ' 1 (5ﬁL§ﬂqua?1uT@ﬁﬂ 10%, WIAWRRA 1%), §A7
7 2 (nasetnsluledin 10%, wsewada 5%), zgmﬁ' 3 (hidgatnsluledin 10%, arsarin
YT 1% UWATNIANDAR 1%) Lmzzgmﬁ 4 (ﬁ%gm‘iwﬂuiﬂﬁﬂ 10%, #N9ANANTYTY 1% WAL

| ¥

2ANBAR 5%) WAL 0.0856, 0.0758, 0.0841 kAT 0.0823 AINA1AL WU leANasNgN

o

N
ansvneniaulinainnisAneneuntn aasinsluladin 10%, arsananyan 1%) N

@
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ANLAAYINNIRANAULAAYINAL 0.3602 uaz tasndnfaulsaruanLan Ae arsanafiyei 1%,
v

% d’l a o A dgj . A ai 1 A
u’]L@EI\?IWﬁ‘VLUIﬂﬁm 10% LL@xﬂQLLﬂ?ﬂQUQM@U AR DIUNTIAEN LTAATUALURN mimm@jmn@u

WANLYINAL 0.5337, 0.9338 WAz 1.0765 ANNAAL (A1314 3)

F11399 3 AN19RANAWLAS waztlafidusnisdudain1suas TNF-a Wieuiuenwsaasaas

THAWAY 1891N8NTULNgRTRT) wazsauLlsALAN

waidusnisguganisvag

qn3 ATUNAN AINIRANAULEAN TNF-Q Weufuenmsiaes
TARTUALNAD

1 vin@estnsluledn 10%, WIDNDAR 1% 0.0856 92.05%

2 vi@eatnslutedn 10%, WIANDAR 5% 0.0758 92.96%

waasTngluledin 10%, arsaianoya
3 - 0.0841 92.18%
1% LAZNIaNang 1%

waesInsluladin 10%, ansafanyan
4 - 0.0823 92.35%
1% LAZNIaNaAE 5%

ANTANANTANARE 1% 0.0835 92.24%
ANTANANIANARE 5% 0.0783 92.73%
Aealnsluledn 10%, A138nANEYT 1% 0.3602 66.54%
#N3ANANEYTN 1% 0.5337 50.42%
vniaestnsluTedin 10% 0.9338 13.25%
AWNSLRENTARTTA LAY 1.0765

a

pry aad A o 9 | ! = =
ANARAUNNANFANAINNITANUTAHAS 95 WLIN N@ﬁ’]@]@ﬂ@u%@\? M?ﬂﬂ?‘wﬁmﬁﬂi

dl o

aadniau TNF-@ dalaannnimeaauaisainnsanada wazgnisuientiauliniivinnng
zj/ = v 1 o A d” o Aa o
NAABIY 4 g9 Hlfuntesndnsoulsrauanay Ae amnsaeNEasTiaLad LazsauLls
paLANLAN Aa WA Inglulesn 10% ataluudAtynieaa (nwiszney 19 uay 20)
Tuanieiniamaaauasaiansanada 5% uazinentoulingnsh 2 (Wnassinslulesin
10%, WIANARA 5%) WUINAUTUNUATARENIAL TNF-Q ANN9Na196nantyan 1% ae1el

WagATYNanAITURY (nwilsznau 21)
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0.8 *

0.6 =

450 nm 20492AL TNF-alpha

0.4

&5

0.2
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ATMIAANAULANNIAIIHNENIAA Y
o
=]
-I'
W h
e

ansunsntauln uazAauilsprunn

NNITNay 21 LAL)NLARIAIAANAWKAITIANINENIARY 450 nm 2atinetioulngns

finee Weuniuatsanaiaym 1% disudsatuauuan

nansAwnaffusnsiugimanas TNF- aasieniauthnfindounssuaas
Twslulafn Lactobacillus paracasei MSMC39-1 @198 NANTANDAE LALAISANAAIN
NYan

mvxwmﬁﬂmLfa?ﬁlﬂﬁﬁ@mﬂﬁuLLmﬁmmuiﬁﬂMﬂﬁqLLﬂ?LLﬁi@zﬂnﬁm%’wﬁfumﬁmqm
wWesiduinsdudanimmas TNF-Q Wausueimsideasadaiamas wudn zgmﬁwmﬁ’qu
Unnfifiefidwsnasdudanisvds TNF-a 7afign fe gasit 2 (idasinaluledn 10%,
NIANBAE 5%) WAL 92.96% Iummzﬁiﬁnmﬁqumﬂ@;mﬁuj 1eun zgm*ﬁ 1 (&ﬂLgﬂqTW@
luTadin 10%, nseanadd 1%), @;mﬁ' 3 (imgmiwﬂuiﬂﬁﬂ 10%, A19ANANTYTN 1% LAy

v 4
[

WIaNaRA 1%) uazrgnsn 4 (Wassinglulasin 10%, a1sanaiye 1% warnsanaasd 5%)
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2 1
-3 L o [ %3

W91 Flafidusni28usinisnaa TNF-Q winfiu 92.05%, 92.18% WAL 92.35% AINATFL
AU FIEUFNTILTINIINAS TNF- UR9A1F40ANTANDAR 1% WAY 5% WAL 92.24%

LAY 92.73% ANNAGL AAutsianuatinusnlanug nnlunisdusansuas TNF-a 1o

a 1

Andn grsrnentaulinannisdneneuntn assinglulasin 10%, ansainityan 1%)

14 4 1
uwazfaulsaauANLan Aa asanniy 1% waztnaesinsluledin 10% Adwefidusinig

T189N191A9 TNF-Q WAL 66.54%, 50.42% was 13.25% AINAAL (11374 3)

| | 1
A I v Y

memummaaﬁmmm@um@ﬂm 95 WU ANTANANTANARA 1% WAL 5%
=2 %’ 3 Zj/ IS < " o 2’/ al/ 1 % di/
TN UeNtauLNS 4 Zq\ijﬁlﬁ‘ Qlafidusinnsdudanisas TNF-a @j\‘lﬂﬁ’] mmmiwﬂui@

Fin 10% adeliad1Aun1eada (nwdsznay 22) Tuanizimaniu wuan ansanansanadd

1 v
= o

1% waz 5% Wrenifouilan gash 2 WrassTnslulesin 10%, wsaweda 5%), gnsh 3 (U0

o

westwsluTamn 10%, ansanantydn 1% wazwsawaas 1%) uazgnsin 4 (Uaasinslule

o

a

BN 10%, @19ananyT1 1% Uazwsanaaa 5%) Jilafidusnnsdudganisuas TNF-a gendn
o o 1 a o o o aa dl = o %/ v
ANTANANTYTI 1% Bt NNTaE1ATYNNEDR (NWlsznay 23) uaziiaauiuuigLauin
Tnslulefnuanansainfityan gaeainnisdnuanaumin wudn ansafiansenada 5% uay
wentiauiln qnen 2 (Waaetnslulesn 10%, nsaneda 5%) ilasidusnisdudinig

o o

A9 TNF-Q NgandnatinaiiiidAnymeadn (nnilsznawu 24)
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unn 5

addsiana a5Unan15398 uazTALAUALUE

andsauanisIas
laqiiunisAnsufaiudszlosdnasinglulafinindslasuaniuanlastiennn
s luniuangsn Tnanwudnatunsn s Tamiaaainslulafnliinanansanissni 1w

13,14

paea1u’” ' nneAndssAnsninaasinsluladnisg Ladda wazanue wuanTnslulamni

o < a = ¥ o ¥ a dlﬁ A
Anuanatnisnusniinlulne Haonuanunsalunissunisdniauls nsluledinndnun Ae
Lactobacillus paracasei MSMC39-1 b §Un198 B u 3111 1a 89 (supernatant) 2@ 4
wslulesnaliall HAriuaiuisnluntsdudannsudsaisdednian TNF-& aan THP-1
monocytic cells tnagnefilsz@nsnin™ wslulednaiatinudnddsz@nsninlunistiaeiu
a ! o dl = 75 = a a o
nanalsaf1eludulednE unynaaes” uazitss@naninlunisaneinisdniauaes
anlunnsnunlugiloa siann Banjonjit wazany lainInslulafinafiamaaiuun 4y
wnednaunalugilaandsiafaiuns g 3 wudn Usnnuansdedniay TNF-a Tu
UNNRDUVNBNTBINGNNAADIAINIINGHAILAN UazHilofifusdnisdudanimas TNF-a
A9IN9NguALIANDLNINTIIA ALY NATA " AnNan1sAnEIY Nisapa wazAe taANE6a
Tnenimuniiugrsrhantautninglulesin e liazaansianisldeu was lfiwuansans
o dl Ql a A o a 1 dl ¥ o Z’/
Ay nainilszdnsnanwlunisaanisdniauaesinglulasin wudngmsnlinadueda TNF-a
bddl 1 a ] o A dld ] a o o
lanngauasliiiluissoiad Aegasnddrunananslnsluladin 10% wazansaranyan
,]%27
= o = = 2 a H > a A
nsAnEINMsAn i FaLRauLsrAninintesientaulinaininglulasin 7
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