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Abstract

The aim of this study was to investigate the immune activity of Ailantias altissima as an active ingredient on the immune
enhancement by mixing ethanol extract with lactic acid bacteria (LAB). The activity of NF-kB/AP1 transcription factor
increased by NF-kB activity when mixed with LAB samples rather than with the extract alone. Nitric oxide (NO) production
was similar in ethanol extract alone group and LPS treatment group. Mixing Ailantias altissima extract and lactic acid
bacteria led to low NO production. The cytokine productivity of TNF-a significantly increased in Ailantias altissima extract
when treated with LPS, and increased even more when mixed with lactic acid bacteria. The IL-183 cytokine production was
high when the Ailantias altissima extract were treated alone, but no IL-13 cytokine was produced in the mixtures with
isolates. The combination of the ethanol extract of the Ailantias altissima and the lactic acid bacteria was found to be
effective in the immune function. Consequently, the ingredient to combine Ailantias altissima extract and lactic acid bacteria
can be effectively used for development of the health functional food on the prevention and treatment of hypoimmunities.
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ZAE Y st AW Aol BAE A= HWY 7l
o] Aste et AAstL, & TR} E= =0FR}; FollA
A5 AANZ = de EES S5 HUtHlee 5
2011). webd Fel B4 M ned AR 2
H R AEaAR 4l B4 S2dE F BER Enter-
ococcus faecalis 7FAA B2, =LA vF AAE, T2}
0] Bl A(Streptococcus, Lactobacillus, Bifidobacterium) 5 24
Zol <A UTHKFDA 2016). & A€ A== &
FUF A FEEY WY 4 A4S 53} Fo] Hilgol
A(Kim 5 2018), ZZH}0] 2 E] A(probiotics)2] F-$- tr= ¢
NEB] ASE ZASE AL S AokE TAES A
Hobul, 4% 4 GUuI YR 2 FANTCZH A7
FX 29E Yefie 24 rdE S5 Detthlee 5 2008,
Yoon & Shin 2018). Lactobacillus 42 ZJ
ol BAHoR EAS: Fow WAy, T, Puola

a7 52 JehllE Ao 2 B 15 9 thGibson & Roberfroid
1995; Park 5 1998). o]2|gt o] 2 HAE A9k A A%
gk Al AU nAER EASHE FAkEe] HYAAES
ot QAL Ze K5 Eiﬁ}oﬂ °1 HEFH =&
= E e °4:rL7} L]y
ol "y o] =2 HAE 7 %J%, /51%5\—7‘119]' it
w19 E3E 5 =
o] AEF3she AFtol= TAo] EokAa Qith

V&G dilantias altissima)+= A€ 51K Simaroubaceae)
o ugy BBORA AFURT He)7]E Shoile VS
20073), ZHEUR] B9l MM u]= et FEbelE A, &
g, A% Ei7h G A0 LelA rkleong 5 2003). T
Wokd Ao s ge 21 4L Ass 48 Y
&S glolo), AT 2Y, F2Y, AU 5o ARo|E A48
skar, Aatet 82 HEA sto] AAF H A A= AREET
(Lee 5 2007). 7}5UHRe] o Qe A2 Hsd &
A2l 3,4,5-trimethoxyphenol, p-coumaric acid, vanillin, vanillic

6] ‘lgl’}l\__L_ X

acid 53} 5,7-dihydroxychromone-7-neohesperidoside, naringin
59 flavonoid 3F3HE(Lee 5 2002), merosin, tannin phlobaphen,
ailanthone, amarolide, acetylamarolide S-¢| £2]- 54 5 %lth
(Kim 5 2005). o] kl—‘.ﬂ—‘; o A (Hwang S 2001), 24
HEA WER o] tigt I &I (Lee YS 2007b) 52} A2t
3 Be Y= A7rt AgEs

oo & AFolM= A A7 (Hwang KA 2013)o4 HH
715 WA il"—]i Uetio] 7154 242 U3 HEuR
etE FEE9 WGBS elsty, o] FEET A
o] Ejto] whE in vitro/dollAl HEEY $X ans &<l
stz 3= e

ARUR oJEg 722

of ot WS} &yt 941

VIR
1. JELIR A2 EH)
B Aol wABYe

_ BAAs] Slal e R AHELE
(dilantias altissima)+= SUALS. 2 AR 20}l A T
st AMESHATE FEE Axo ¥4 52 WZX7|(Ishin
Lab Co., Ltd, Korea)E 0|83} 52 A=ZX 1A (5~7 days, 20
torr, rack temp. —45T, trap temp. -70C)& AX & B35}

SR EEREL Y

7“2 *]E RE 252 WEs P2 B vt =
ZEUR ARE 9 Zako] 10uf ol SFa}
= G 70% o2 FH7kske] A2ollA 24A1%F 5 170
rpm O 2 WHIEZ7](Jeiotech, Shaker, SK-71)& ©o|&3}o 3
FohTh 43 Bon QiR e Aol AHgT Wl

70% ollEE thAl F7tete] A GAE vHESHE S
AA 23] 5% 2S5 Bo} x| (Advantec No. 6)2 o }gt
t}2, AW FEZ=7]|(EYELA, CCA-110, Tokyo, Japan)E 9|
&sto] SME AASHY sFsta, F2AZRSHHTHS WA 7
&, 20 torr, rack temp. —45°C, trap temp. —70C). o]|F A Aof
A SR ofete 228 AZREE AP Al
A7A -707C deep freezero]| HI3}AT) o]F AL ¢35t
o] 25 E-2 DMEM HjX|Z 10, 50, 100, 500 pug/mL §%=
2 ol AR 228 2As] Agsidrk

3. AR HYQE

NFUE oS 2223 GART Bt WY B
2 U517 Y8 ANEE Weissella cibaria TW15(KACC 91811P)
@} Lactobacillus plantarum 4-25(KACC 91936P) EIdF+=

St -ojafrhstof A ool Ao ARgsHem,
A AGL(Noh GM 2015)0| 4] Z2H}o]| Q€ 7]53} HAEA
= 7 fAREe 2 A E e, o AP BludFE
ARSEE Y. Lactobacillus rhamnosus GG= A Y| HF2A]
HY 7|548E B a2 F A o] ofH A
Hz2a 52 ARSIt A7) S 4T ¥ B
WPAA GAE 418 8 A 2] lactobacilli MRS broth(Difco,
USA)ol|l A 25zmfc} At v sl on, Ago] AL 7]
BE 50% glycerolE g2 vjA|o] #AIE @ESte] ~70 T
9] deep freezero]] R &3} th

o] @5 MRS AAHYA|Z 37 Cof|A] 2447t vl kgt
T 7 FFE2 AT AL R RS ARE EH5
ot wjeFol-& 12,000 rpmo| A 5 St YAIEE](Gyrogen,
Labogene, 1580 R)3t & Ar=o8-8 A|#|3}a1, PBSZE 3|43}
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EFE(0.D.660 nm)S 25} 05 FEZ o] AF A

B2 ARG o, Ao 9= AR S A 100T
ol A 1587+ EA 75t *o%%‘ A7 & PBSE 3|4sle] &
FE 05 52 W30 Aol A

AHg 31,
4. NI H{QE
AN ZE A BHS @3shs HAAZEA A Y
= 220 REE o] HdA T2z Q% FF WS- Alo] NO
4 G54 AtolE7HlS AAkste] Ex7]o] A ®ojd
8% I8 ste NEZ A Lo, 7t dilantias
altissima) 2259 WAL H71817] 95, RAW-Blue™
A5 vigste] A5t tHHiguchi 5 1990).
RAW-Blue™ A|Z = 10% FBS(fetal bovine serum, Gibco-
Invitrogen) & 1% penicillin-streptomycin(Gibco)2 Z 3t Dul-
becco's Modified Eagle Medium(DMEM, Gibco-Invitrogen) Hjj A]
£ o]§3}o] 377C, 5% CO, 2AA st A+ 2
of IR AP35t on, RAW-Blue™ M ZE 24 3tA]7]7]
93] 3= 13]= Zeocin™(InvivoGen, USA)o] d7}El DMEM Hj
AE AHg el viekstec

18

5. M=E ME

RAW Blue™ ANz 9] JZ£&-2 3-(4,5-dimethylthiazole-2-yl)-
2,5-diphenyl-tetrazolium bromide(MTT, Sigma-Aldrich Co.,St.
Louis, MO, USA) 3¢ W& o]&3le] 2As9tHIe 5
2009). MTTo|| &J3t Al JHE9] Z3-2 Aol A2
T EZEgotd Qe s Gz 9ty =AY

284 7|22l MTT tetrazolium®| FAAM-E o= H|42A4
9] MTT formazan [3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl-
tetrazoliumbromide] 2.2 Y E = AEE SA5= FAAH S
2 o] PR AT THEL Aolgl T A} AE A

2 =x
o

X9 HLE Hlg3l= Ao Z U A thMosmann T 1983).
RAW-Blue™ AN ZE 1x10° cel/mLe] S =2 96 well plateo]]
=519, 24A)7F B¢k wjoFat & 10, 50, 100, 500 pg/mL

%‘—E—J A& FEES Ao, dxzdde WAE 5
oz syt Z plate= 37C, 5% CO, 24 oﬂfﬂ 244
7t wjoFsle] MTT assayS ~33tAch o €= & PBS
(Gibco, USA)E o] &3] 5 mgmL SE2 A2 MIT £
2 7} welle]) 200 LA H7kste] PRl TAZ WS A
3 AFOIA] 4A17E B2 ThAl Wekste] MTT7} SHelE|=s
3ot vl & wj xS A ASF DMSO(Dimethyl sulfoxide,
Sigma Chemical Co., USA) 150 nLE Z+ wello]l A7}ske] A4A
= 2849 formazan 23S 23471 5 microplate reader
(SpectraMax M2, USA)Z 540 nmo| A SF =5 434
AE ZHEE 27 2o FHES G2zol T

Zof o

6. NF-xB HAIRIX} &M=

A1) EZ o] A} NF-kB+= cytokines?} lipopolysaccharide(LPS)
9} Z+2 toll like receptor ligandsE 3Z$H5E ThoFst AF=2IA=
o] =2 % IkB(inhibitor of NF-kB)2] Q1Ats}o] oJste] W=
Al B43tEo] & ¢toz o]FgozH HAREGo| st
L §ARE9 transcriptional activator2 AF-g3l= o2 ¢
A Qlth(Baeuerle & Baltimore 1988). E3t, AP-1-2 NF-kB2}
A HAAEY B3t Bolsts F8 MAREJIRR
NF-kB/AP-19]] 23} $-AX} 2 2AL AN Z SA43=
Brtslet HHA oz &gHr) oyl Ao AHE-E RAW-
Blue™ A 3Z-= NF-kB/AP-1 reporter cell line(RAW-Blue™ cells,
InvivoGen, USA)© 2 mouse RAW 264.7 macrophages©ol| 4] &
= AN|ZZ NF-kB/AP-1-inducible SEAP reporter -3 HA}S
AR5 Qo] etukgol ofs) AW S4B o] 2|x)ok
(Quanti blucyel ©J8 Awislsl Uolit LA} ol g e
2= QthXie 5 2011).

RAW-Blue™ HN|Z X 1x10° cel/mLe] H%E2 96 well plate
o EFsho] 24Xt Fob v, 1 thE 100 pgml 5
5o AZUR 2EES BEOR JeSHALL 660 nmo] A
ODZf 0.59] 3fdol= SANET} A& 2252 1:1, 1:0.5, 1:0.25
o ulgo] W Bgtoz Aelstol 24417k T wjekakgl
E]- AyZ9l 20 pLo} Quanti blue(InvwoGen USA) AJ2F 200 uL

£ T3ty GAoA 108 HWHEAIZ] & microplate reader
(SpectraMax M2)E ©]-§5t% 650 nmoJlA FFE=E SHSHA
t}. A 22 LPS(lipopolysaccharide, Escherichia coli O11:
B4, Sigma) 100 ng/mLe] HE=2 A3t Aoz ALgatge
o, LPSE A4 &2 AS o4 2= ARt

7. Nitric oxide(NO)

NOE olyatalo] that vhe W A% 2L welyrols| e
ohaFst AL uj 73l cytokines?l interleukin 1(IL-1)o]ut
tumor necrosis factor(TNF) S-of §-=% inducible nitric oxide
synthase(i-NOS)e|| &Jste] Y=, A3, o A A7
A2 7159 24 5 A 98 AT, DHEY NO A4
4L peroxynitrite, nitrogen dioxide?} 22 S E2-2 YA
of o] A st AT shar, Al et 4gkE
Ao 27, DNA A& 7)1, mitochondriad] ZHA] =] o]
cytochrome C, apoptosis inducing factorE ®&3}A] sl AE
AAAE 25t Ao dEA thlde & Lau 2001; Bosca

MMz
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= 2005).

RAW-Blue™ N ZE 1x10° cel/mL2] SE2 96 well plate
| E55ko] 24A17F BiFAIZ] $ 100 pg/ml F=9] A& =
=S @522 AHSAY 660 nmof| 4 ODg) 0.5 35t
= AT AR FEES 1L 105, 1:0.259] H]&of B
S3ste] A ejste] 247t F3F ThA] v Fste] A5 dE A
et A7) A& 50 pLe} Griess reagent(Promega) I (Sulfa-
nilamide solution) & II(NED solution)& o2 4o A=
2k A19F 100 uLE 35| 4204 108 ¥H3-A]X1 £ micro-
plate reader(SpectraMax M2)& ©|-83}0] 540 nmoj|A] T4 %=
£ =439 ) Nitric oxided] B XL olAANIEF S B2T

< o83t AL

2,

>

8. MIZEMEZ (Cytokine) 5H

AN 27 ASFEHHA et GF5eAAE0] SV,
1 F TNF-a2} [L-6= A1 354 Alo|EIRIC R Y
T AAIE SolA AEe] QEukgo] TolRithKim
= 2017).

RAW-Blue™ AN ZE 1x10° cel/mL2] H%E2 96 well plate
off BF3ko] 24417 Bt aL, 1 v 100 ng/mL 5E=2
U FEES 9522 AE3HAY 660 nmof| A ODZE
0.59] st AT AR FE2E5E 111, 1:0.5, 1:0.259]
H|gof gty H3to 2 Hejsto] 2447k ohA] v tstle). 1
Y3 FFATS Fste] a2 AH HF2H AHEnzymelinked
Immumosorbent Assay: ELISA)E ©]-83F ELISA kit(ebioscience,
San Diego, California, USA)Z Alo|EFIQ] T&FS &A%
t}. AFO]| EZFRI(TNF-a9} IL-18)9] &HA|(Mouse TNF-a ELISA
Ready-Set Go @ Mouse IL-1B ELISA Ready-Set Go, ebio-
science)7} ZEE o] Sl ZFZE9] well plated] A A&
100 iLE Yol AHLoA] 2417 WS AT 7, AHEolg Al
3}, PBS®} Tween 20(Sigma)S 4] ©] WH= washing buffer2
53] o)A} A| 23}tk Detection antibody -2-2 go] g9t
HES-A17]1 &, Avidind} A Horseradish Peroxidase(HRP) &
25 ol A2 15& ¥ESAIZT o] &, HRP &40 of
3 7112 TMB £903 Wol WhS A7 Ape] wate sholst
St Aol Al E7}elo] A4l EAIsHE Aare] s}
7} Yehbe 2, o] Wske B8] AlolE7Fl(TNF-ag} IL-10) 4}
Aekg 24319tk Stop solution(H,S04)S @o] HRP & 49}
TMB 713 9] Hk3-8 £ A1 &, microplate reader(SpectraMax

M2)E olg3te] 450 nmol | FHEES SHsteick

9. EHAE]
2 Ao ARATEL 7 (2l T A=o] tfste] 33 v
2 245)o] o|2ojHon, BT Bagh R e

ARUR oJEg 722

of ot WS} &yt 943

Atk 2 AT 749 FAH(P<0.05) AES 93 BAH £
A2 SAS(Statistical Analysis System program, SAS Institute.,
Cary, NC, USA) T2 1L o]&3}o] t)Z3} LPS A+
vl A& Aa] &IH= student r-test A3t whal Fo)AdS
A A8

2o Y DA

1. MZ Z4{0l Ojxl= &

2 Aol gA 7HEUF dgE FE& AIE7F RAW-
Blue™ A2 FA]o] n]X| JFE dobry] Yate 7
7 AARE 0% AEZ= FE3 A2 FE2EY v
2 7.08%0]R 1, |5 DMEM HiX|E AME-3}4] 10, 50, 100,
2231 500 ngmL FE=2 A2k Azl A 2stAhFig 1).
I A, 7FEUE A 282 10, 50, 100 pg/mLoflA=
Alzzol tigt F42 HolA] ¢kgtem, 100 ng/mL F=of A
At Re W AN 27 EAstE o] AlE FAEC] STt
st 235 YEhle T, 500 ngml F=2 A& F-9-f
AlE2SA1E 0] 43%2 HWol AlZ 545 Yl Seo 5
(2018)9] 7t (dilanthus altissima)®) 0] = Z29E ZA
ZAIZ] AWy 2E5 100 ng/mL o]t A RAW 264.7 A=
o digt 542 YehiA d=tta 2 A5t 22 d9E
UERR S & oA = 7FEUFE 70% JgE 359
ST AZSAo] YA o= 7 =2 A4 23
£ vehd 100 ngml s=5 AEste] HAgy AyS XY
e,

120
*® *

2
2 80f
(=] *
2 —T
=}
o
S 60
£
g
=
2z 4w}
3
)

20+t

0

LPS(-)  LPS(+) 10 50 100 500

Ailantias altissima extract concentration(ug/mL)

Fig. 1. Effect of Ailantias altissima ethanol extract on cell
viability in RAW-BLUE cells. RAW-BLUE cells(1x10°) in
96-well plates were incubated with and without indicated
various concentrations (10, 50, 100, 500 pg/mL) of Ailantias
altissima ethanol extract for 24 hr. Cell viability was esti-
mated by the MTT assay.
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2. RURMD)I JIELT £52 S0 o5t B
MHm

—_

) NF-kB MARIX} &Ms
At ZEulolegAigA FUY nBEY +F FA
9 &30 HAAAE 24 55 3l Rt S St A
e nBEZ 22 Itk E3| Lactobacillus rhamnosus
GG9| 7%, Zhang 5(2005)°] W= A3 =F |4 NF-kB
o] AZHGAAE B4 A HY7]5S FXst= Aoz
Z 4 A Q. o] Lee HC(2015)2] A Aol|lA He &
AL Bagt 2yt AR oA FH:HE Weissella cibariaS}
Lactobacillus plantarum 5 2F3} 3 7tFSUSE 25 A8
of WE W Bl wX= FFS AvEIA ST

B Ao A= 7t&EU TR ilantias altissima) 325 9%
Al 7FEUE 255 FAkt(live probiotics)Zt 37|
3t BE7E RAW-Blue™ A|Zof Az]ste] HFEE
NF-kB/AP1 ZAFIALS] /& £45te] 1 A3E Fig. 19
UeR el

LPSE A3t 9ol v 7HEUF 58 AR
o =2 &4E Ui Ejlsglon, 7isuRE 2
= APEot f1hai(live probiotics) EgHsiA A 2|5kHE o
NF-kB &4 %50] =4 eyt &3, Weissella cibaria JW15
BFFE AP, AFUT 2FEDY TRUEO] H25T
(1:0.25) 5% QJEH o= NF-kB &/d°] F75t5=tH, Kang
5(2004)0] Ra13t upe}p Zro] 71Ul 2%t Bacillus subtilis
of tfgt Fwt2H-g-o] FUS Gram FAdHF] FARFl dsliA
= A& s ol 7EUR FEEY A = RS
42 o] A Uit Aew AmE:

y do

o

2) Nitric oxide(NO) AiAdzF

7V dilantias altissima) F+EE&3 7MEUE FEES

05

Live Probiotics : AA extract

04

03}

#

02

*
01
#
00 I e N L P N P
S T A ,\0‘-"

= N
(,o“\gv"'-\\\

Relative NF-kB activity (O.D.650nm)

JW15 LGG 425

EAY - A - Aoy

=4 EFIYEIA

Akt (live probiotics) i E35te] HARAE B7Hst7] 9
2], nitric oxide(NO) A= Elste] Fig. 1o Yebi 3ictk

7HEuT #E5S FAba(live probiotics) Tt &3] A
g A7 LPS A, LPS £AE, 7EUE 258 d5
AYPL R 2T e NO TS Uehfgich 7=y
5 FEET Ashd diziol vls] NO g%l oA
B4E YetlA e, FE2ET f4kte] E3AE Al NOY
BRFE 3A Fo] FAEol NO BEFE I3t Bod
Aoz AtrErh o[ HYME B 7HEUR FEE
o] =7t WE4E v YEH oz PR BTl EoHA

o}, FFER Ao|7h A YErtA gt

3) MIEZEMEZ(Cytokine) &

7V dilantias altissima) FE2=3 71SU4F FE2ES
AR (ive probiotics) T} E35o] MAAL Bk 9,
24| o]l LPSe} Al A 2jstd AYH= MEZBE=d 5
TNF-ag} IL169) A4S 243kl Fig. 20 Leygich

Weissella cibaria IW15 442 7[SUF 2253 &3¢
7%, LPS A2 HET & TNF-a 84 Hfon, 53] A
FI} 2529 B38| HI4E BE EYOR ko
S e AT} Lactobacillus plantarum 4-25 459} 7H54
B 2258 333 4$ol= TNF-a 3AF 71 3= U
Bl A] ko™, Lactobacillus rhamnosus GG o452} 71551k
B 2222 E5e 49, 105 £l o TNFa A4
o] FoF oz Egtoy avtE FA| Yt IL-1B Alo|E
Rle AT 23ES UEoR Yol i AT
o] E}AGL, FFke] ol A= IL-1B A EFSL
o] A =EA] gkl Rangavajhyala $(1997)2] &of wh=w
Lactobacillus acidophilus®] M|Z¥ AdEo] TNF-a2] A& =
RBTH Bstol §AHF) Fao] £L4E TNF-ao) /)
Aol Z7he # AR SAT 4TS Bk

3.5

Live Probiotics : AA extract

NO production (uM/ml)

& P oF D \Q" \_Q'f’ RO S o P

JW15 LGG 425

Fig. 2. Effects of Ailantias altissima extract & mixing the ethanol extract and lactic acid bacteria (live probiotics) on the
production of NF-kB and NO in RAW-Blue™ cell. The data represent the mean+S.D. of triplicate experiments. = p<0.05

vs. control, # p<0.05 vs. LPS.
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3. RAkRARR)L JIELIR FEE &
4 Hlw

1) NF-kB HAIRIX} EMS
A A §A% 7]5-& she ZEHPo| Qg A= Aol A
g otye, €2 AMEE fANRE(ARDE BT Ttk
H57% B4l 715= st Aoz 42 A rkYoshitaka
5 2006). o]of| & Y= At FE| S| FAkt(killed pro-
biotics)I} 3| 7SR (dilantias altissima) 3222 3 A
2|5to] W BAE v wEtF Tk Fig. 3] RAW-Blue™ A| 2o
N ZE A5t} Y E= NF-kB/API FARIZS] 34 24
AE eI

FEEY AREY EFOE LPS HYZHTE= Wou, A
#9 T3 =2 TS JEN 9o, Weissella cibaria
JW15%} Lactobacillus plantarum 4-25 452 FZ5E9] £3H|
20] WS4E 5% gEHOT BHSo| 4 eyt
Weissella cibaria JW159] 73-9-= Lee HC(2015)8] 915 &
3 Abel Txd o dEAZ(PBMO)o| A+t FE= A2 st
%= W= NF-«B, ERK, p38 X INK 5 o2 Aedd H=

n g e

< 249 ARt Baste] iY7)ss Bad As <
g 4= %tk £3] Yoshitaka 5(2006)0] H1gF GAEFT} F

N

A3t #F2 Lactobacillus plantarum 4-25 AN<+2] 739, 71
22873} 1,025 H]&E 33 A 7P o B2

2) Nitric oxide(NO) A2k

7YE&EUFE (dilantias altissima) 223 7MSUE FE282
GAk(Killed probiotics) 7 Eqste] WelBA S B
3f], Nitric oxide(NO) /32 13t Fig. 3¢ Uetfi it

M 2EE ASUE 2255} B3 AT AE 0

5000
Live Probiotics : AA extract
*
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E
o
2
= 3000
2
Fi # # #
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e
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@
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(=
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#
ol N |
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Fig. 3. Effects of Ailantias altissima extract & mixing the ethanol extract and lactic acid bacteria (live probiotics) on the
production of cytokines (TNF-a, IL-13) in RAW-Blue™ cell. The data represent the mean=S.D. of triplicate experiments.

* p<0.05 vs. control, # p<0.05 vs. LPS.
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Fig. 4. Effects of Ailantias altissima extract & mixing the ethanol extract and lactic acid bacteria (killed probiotics) on
the production of NF-xB and NO in RAW-Blue™ cell. The data represent the mean+S.D. of triplicate experiments. = p<0.05

vs. control, # p<0.05 vs. LPS.
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Fig. 5. Effects of Ailantias altissima extract & mixing the ethanol extract and lactic acid bacteria (killed probiotics) on
the production of cytokines (TNF-a, IL-18) in RAW-Blue™ cell. The data represent the mean=S.D. of triplicate experiments.

* p<0.05 vs. control, # p<0.05 vs. LPS.
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