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Effects of Lactobacillus Plantarum Cultured
in Platycodi Radix Decoction on the Eexpression of NO and TNF-a
in Mouse Macrophage RAW264.7 Cell Line
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This study examined the effects of Lactobacillus plantarum(LP) cultured in Platycodi Radix decoction(LPPR) on
the expressions of NO and TNF-a in mouse macrophage BAW264.7 cell line. Cells were stimulated with LP or LPPR
{0.1, 1, and 10 bacteriafcell) in all assays. More NO was induced in LPPR than LPM at 0.1 and 1 of a LP: cell ratio.
The INOS mRNA expression was also enhanced in LPPR stimulated cells. TNF-a was increased in LPPR stimulated
cells at the protein and mRNA level compared with LPM. In conclusion, LP fermented in Platycodi Radix decoction
induced stronger activity in NO and TNF in mouse macrophages than LPM. These results suggest that fermentation
by Platycodi Radix can be useful in enhancing the immunostimulatory activity of LP.
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249 -7 3 orey
oFzfo]7] wiEoITt

2 d7e i & wiAlolA i Fids, 2EFE
oA B TS 852 vlash] 18] PrRAtiAME

Z RAW264.7 cell lined} VA BiQEIOEH RAW264.7 M E7}
H1]3h= nitric oxide(NO)@} tumor necrosis factor alpha(TNF-
0)9] TEA 2 mRNAE ZF3I 7o 237t 71l 21

Sh= HioIT

ol

g

AdolA] AI2E #F= Lactobacillus plantarum CM201
(KCTC 11158BP) (013} LP)O. 24} BHIHE=(F)ol4] S28 7S

AVSEITE e dFE &F Yg Bl 2a), 888l
10% Skim milk+Glycerol (1:1) SZZE Stockol] dof, -72T &

A2 dSol BE5I ARSI

2. MEF
AMEE M ZF= RAW264.7 macrophage cell lineo|n] 3=
AzF2olA BT

3. BRA] B Alek

Fetal bovine serum(FBS), antibiotic-antimycotici= GIBCOo]
Al 181931 Dulbecco’s Modified Eagle’'s Medium(DMEM) &
WelGeneoll 4] F@]3193r}. ELISAC] AKE3H L& EIA kit= R&D
(USA)ollAl  F3IMCE  Superseript
Transcriptasei= Invitrogen (USA)OIA] 8153 2 Power SYBR
Green PCR Master Mix= Applied Biosystems (USA)o|A] @18}
IC}. RNeasy Mini kits Qiagen (Germany)olA] F5I%3Th

Systems Reverse

0

2417 B0 99 LY Eol EHBl &
ARSI LPHY) mike &2 1
#+FE MRS broth 10 mloj] 1% FEE8KH
incubatordl|A] 16A[7F St FZ] vlYSIYCE o] HEE 33 H}
Bl e 843 A7 F, olE SMULE A8l w7
(KoBioTech, Korea)olA] E71Z¢1 AENE 37°CollA] 16A1710)A]
18417} v BIIEE. 24 Bae o4 24 100%E A Z AL
i om WA AAE 121T, 1.2 kegf/crol A 2027 IFSH &,
ZH)FEE LPHE 05% (2F 1.0 x 10" CFU/ml) HEE FEslo]
37T, 100rpm, pH 502%F ZE(pH control solution®Z 5%

ammonia solution AFZ), 16A]7F LS CH

F

=
2

4 M

=
=
[

5. Viability assay

A1Foll theh RAW264.7 cell®] 24 CellTiter 96 TM
non-radioactive cell proliferation assay (Promega, U.S.A.)&
protocolo]l Z8)E] 2x10* cells/100 S SEZ FES 5 A
7} confluentd] AW serum free DMEMo)| 473 ZZA OS2 i

KEO
==

OrSt SATFES RAW264.7 cellE 7|2 S E 1:10, 1:1, 10:19) HlE
2 X259, 20A)7F mke & cell titer 96R aqueous one
solution reagentZ & 7}51%rt. Formazon producti™ microplate
reader (Biorad Model 680)E 0183} optical density 490-650
nmofl A FFEIAT,
Ar3El A (Nitrite oxide) &8

RAW264.7 cell2 5x10° cells/E RBES & Az7}
confluentgl AH serum free DMEMO)| S4H13} ZACE nliet
Sl SAHTS RAW2647 cellS 7|22 E 1:10, 11, 1018 HIEE
REIBIN I SGHHETOEA LPS 1 pg/mS FTIBIITH 244]
¥50) HGNE S)45lod 100 w9 ME uRA T} 100 1)
Griess reagent (Sigma)Z 96-well plated] &A 4ol 10271 vl
QFel & microplate readerZ ©| &30 optical density 540 nmoi]
Al EH3IE 4ksla A9 CHERNIEES ZEIFHE
o] &8k Al4rBITY.

6.

L
sk

7. ELISA &%

RAW264.7 cellZ 5x10° cells/mE TES -"?/( A =7}
confluent3] A% serum free DMEMol| S473} A CE ul¢F
3 SAFS RAW26AT cellS 7]EOZ 1110, 111, 1019) B8
AEIBIHI 24 AIFE YA S BBt TNF-09] G4kf
€ sandwich ELISA H}H O F EX 319 OH 4 A|5 & duplicate
Z AT E8 tigol wiet 7t 12} @A s
890 g =57t FEE 34351 96-well micro platedi]
well & 100 w4 253t & 4°Col|A] overnight BFSBIATE 1%
BSA7} M3 PBSE well & 200 p0& @I 147} O 420
Fol blockingglitt 24 wellg MEHE LEEHCE 33| 1A
3 £ AR U AREHEE AP 54510] 100 p¥ BF0I
T} 2 AIZE B0 21204 HHSAIT] & A E 5892 33
A& Z biotino] ZAge 2%} SIS 1% BSA7} EH3% PBSo) 3
A1510] well & 100 p¥ Mzlslod 1 A7 St =204 ¥kSat
%rt. A& Fo] Streptavidin-HRP SHOZ  20827F 2} 204] Ht
SA17] & AHBIUCE TMB 8RS well & 100 Wi AElgt &
302 E0F ah20lA] BSF 2N HSO.E8HE well & 50 w4
7O EN  AFSINCH 450-570 nm  TFArO A
microplate reader’| & AHESK] EH5I

coating &+

=
T
ol

o 0L

T =

=R =
H ol

8. Real-time RT-PCR

RAW2647 cellS 6-well plateo] 2x10° celsQ.E BES &
M Z7} confluentdh X]H serum free DMEMo] f4kF3} ZH 0 F
RS 244 FS RAW264.7 cells 7|20 F 1:10, 111, 10:19] H]
£F AL 24 ARl HMEZE 353900k RNAE
RNeasy mini kit9] protocolol] F5lod E2I5KAT) E2ISH RNA
= E5&F40] =01 T2 spectrophotometer (DU500, Beckman
Instruments Inc. USA)E 0|83l HEBIHCE cDNA e & 9
20 g2 RNAZE HA 1 w9 oligo(dT) primer?} 1 9]
dNTP mixE tubeo] ZFS 42 F 65Tl 5874 il vhedh
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F 4To] diE JdZBIch ojoid el 4 @9 5X
First-Strand buffer, 2 (02} 0.1 M DTT, 0.25 ;4 SuperScrip II RTE
S840l ol AT RHHIF 20 KT WET ST 2TolA] 8IS
B & 70ColA 1587} 71¥8le] EAES inactivationgigiTh 2+
210l SR} RS 283517 Y6 <DNAZ 0125} real-time
RT PCRE GAISIICE 2t ZololHel MEe vhgah 2ok

forward TNI“—a: ATGATCCGCGACGTGGAA

reward TNF-a: ACCGCCTGGAGTTCTGGAA

forward iINOS: CCTCCACCCTACCAAGT

reward iINOS: CAGCTCCAAGGAAGAGTGA

forward GAPDH; GGCATGGACTGTGGTCATGA

reward GAPDH: TTCACCACCATGGAGAAGGC

Heded 81A% cDNAO] 10 409l SYBR Green PCR Master
Mix@} 24249) 10 pM forward, reward primer & 12 4 S5
$£E "ol 20 wrt IA 8 & ABI 7300 sequence detector
{Applied Biosystems, USA)ol4] PCRS @519k PCR A7
£ 95Tl Al 1087} denaturationd} & 95T 165%, 60 60RE
40 cycle ¥H=E381QCt 2 SRS treshold of cycle (Chgtoll i
¢} standard curvet 3FFS FEIGIK] ©2 cDNAE 7+z2) 1,
1/10, 1/100, 1/1000, 1/100008 2)48kd B CglOE 75K

HEFBBIrt. 28 R g

1ol Fg B9 MBS Ot
ST GAPDHE 2aizts o183 normalizationdiSTt.
9. EAEA

EE 23 SPSS 120 HAE o183l 245l en] Bt
non-paired student’s t-test2 2435199t P 3to] 0.05
Ug BARCE RSl

=

i ool it

P

|

=)

1. LPFi} A2 E1LPT0) RAW264.7 Al E50l 1R A REA

jEji=) w_w; Foll thal SAHES AN E i) 1/10 1,
1009 = REIS &, NZECE IS Hel 20417
MTS qolutlon,w Helskd RAW264.79] MESS é@é}&ilﬁr. i
B5EE AQstils LPAE MuPS wrct Z2AUILPHS
171088, ToE AZIFE Wl 52 YEES BOFH oM EAZL
T 7ol ckFg. 1). 3] ZALE MYst LPF A2
ANES B4 MARE W J1E 22 4EES HAFU
(Fig. 1).

oz 9

R

2. WEYFLPTFO] RAW264.7 A8 NO §H4d¢) D]x
RAW2647 M Zo LPHF 2 AADSLPHES
RAW264.7 A2 NO 8 S ¢rolR gttt NO= E9Pgsied |}
T 5EE & YoRE A0 tARIES! nitrite 28 B
Siict. &8 HEL2R LPSE M2ISh tha Ay} 7k Be
NO 2rz Edslarth PRt MElsh 42 tiAlEg) 1/103 1

[0 X1

R

B HEIAl DI o) NOZ S431%L 100 H2IA] 28 o
SF NOZ HHogCh ZAWALPE AZTS thalHEol

AL NO 2 TNF-aol Tix]s @8k

1/103} 12 HERE o Py HeldED SdsT ]
219%, 449% £7151920 EAFCE FHo] UMt THLt
10 WE AelPe s dHPuUFLPol @81y skt wh
B e B2 2

HEYES o 2E2E Uachd NOE
2Hlghs 530l K Zolde

f=r}
==

Y% of control

2
=3

i

media  LP LP(FR} LP LP{PR) P LP{PR)
2x1rY 2xWry k1 Zxid 2105 2x10°8

Fig. 1. Viability of RAW 264. 7 macrophage cell lines treated with
heat-killed Lactobacillus plantarum (LP) and fermented Platycodi
Radix(LP (PRY)). Cell viabiity was measured using the MTS solution. ™ P {0.05,
=P <001
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30
26
g —
=
@ 18 > o
N |
=10 \
5 IR
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%104 %105 %10

Fig. 2. NO accumulation in RAW264.7 cells treated with heat killed
LP and fermented PR (LP(PR)). NG in the medium was dstected by the
Griess reaction, * P (006, ™ P (0.0t

3. ZAYFSLPTIO] RAW264.7 A EQ] INOS ghofl mix]= g

NOZ 4517 AiAd E 2% inducible nitric synthase
(NOS) ozl wisiol ZAYEr} niAly FeE 7] s
iNOS ThH 2] mRNA H3LE real time RT-PCRO.E ZE 319U}
A8 A LPi AMeld 28 ¢4Elry Al sRAEH2
2 INOS mRNA ¢fo] &7l THFig. 3). LP+F RMelotah 28w

T.,

g LP# XE1FE nlue u olAAE o) fibkete 1060
2x10") BHNES W ZZAUTE AP AZolA FolHeiA

dzo] E7RINES UK

4. DAUGFLPTHO] RAW264.7 A EQ] TNF-a EHlol] n]X)=

TNFoi= B354 AlSg &2 & A&50 daeld A
Z BEhlgisn B A oﬂﬁ‘* RAW264.7 M Zoll LPF X 272
FLPHE 24 AlZ) Aeldt & TNF-o BulErE ELISA W& o]
gilo] EF39cE 484 QAT R 0188 LPSe= T
0] TNF-a BH|E %Eé%?dr/}(ﬁg 4) of dhall £ Mg o

=
E% LPz Nl AsolilEs dE85A U2 1 olde

w
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Fig. 3. Transcription of INOS mRNA in RAW264.7 cells treated with

LP and fermented PR. Expression of INOS was measured using real-time RT
PCR ™ P <005
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Fig. 4. Production of TNF-a in RAW264.7 cells treated with LP and
fermented PR(LP(PR)). Cytokine concentrations were measured using ELISA.
* P <005, ™ P <0001

0

media  LPS

5. ZZAYFGLPHO] RAW264.7 AZ 9] TNF-a mRNA w5l o]
e gak
2 A5lo) A= real-time RT PCR ¥ & 0183l LPH3

Z2AUZLPTS] TNF-o mRNA @HZE vusidct. 1 239
P Nl dFUE NEle 25 sFdE8oR Friels
AAFLPT Aelo] LPE AZlZRr 2 sEolAl |43
Al T Bo] e A (Fig. 5).

s -

45 En

TNF-a/GAPDH

ﬂ

LP(PR)  LPi0"6  LP(PR)
210'6 2106

Fig. 5. Transcription of TNF-a in RAW264.7 cells treated with LP

and fermented PR (LP(PRY)). Gene exprassion was measured using real-time
RT PCR. * P <001
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L B
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ol A Lactobacillus plantarum Lactobacillus&2] Q. 5
= 23 SOME & & 92

A7, Aol el ewlF, 3, 4A,
o, AfdA ol ] BFE 53)11”/}- X9 4ol HATHL, 4]
oiAo] vl LA Holtk. Lactobacillus plantarum< ZHol A
Tee 4 Qout FHujol ‘A

LTEE T

=

LP+ Azlztol vld]
8 P Ao o
EE2 HAFAUCL
FARTO] QA

OlEFRIS EHlTiTh=

0[‘7#]9} ArE5H, AldH o] @oAshkE A

Eo| HZ HAEIL Uk, A&
71] (cytokine) 2 Eﬂoﬂﬁloﬂ TodEle M ZolA HB]H‘:— T A
2, Uil &43} Xl o3 |elE1, EHs +-8HM 9 Z2ek6t
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A olA] RAW2647 A Z0] LPF L WAVELPHS A
RAW2647 A|3%9] TNF-q Bu|23S 288 A7, ki
> i 0} 88F LPSe TS TNF-o 2018 SE51%ct. ol
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gol At A Bt Zel A ANO)E HlgioE &
OIAL BYS AAckE d8E Sith AETEEE W 231 HE
NeEdE 2hgsh, 24 Zaa %? LHOR
off ola wsh= J%“Q}

NOS{nitric oxide synthase)oil 26} L-arginine®] 415}2 HE]
s, £ oAl Es LPSE XFEE wf iINOS(inducible
NOSy7} Wy ol NOE Q451H ot o227 44E NO= ¢
T ZolAle EUAREIRL ABAZAE AEAFHE
B4, Held ZolAE g By Zu8E 43E vehich 3t
A9k RS NOs HUAZE FolAL) Y58 &A= &
g .

RAW2647 Mol LPF 2 ZAWELPHES #2)5k

RAW2647 AZO] NO $8e Yok #i), o hxFoz

LPSE Aelgh chAlM 7} 71 B NO %S §Hd519ict LPT
R T AN £ 1/102 180 H2)A] B

B O 100} HRAl B2 QPO T NOS SHaiict Zaet
BLPF AHElot2 ehAMEY 1/103% mﬁ—i ﬂgﬁﬁ% ul LPFF
REEHT BU ST tid] 219%, 449% Z71519 001 10 B S A
ZBS U 25E ZAskinh mEk SATFE He 4T 8
FS W AHOE WEE NOS Bulshs 580] 1 2z
& 4 ULk INOS §roll D)X= WEtS 8013t A, LPF
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HY| 5= NO$F TNF-a9] thilZ] 2 mRNAE SE8I9rt

RAW264.7 MEF| nlXls MZEME QI Z3), Pyt
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812 real time RT-PCRO.E ZH3H A7, LPH M2 e 550
EHOF INOS mRNA gio| Z715i19rt 24w alpi Al
WA ERIEHMOE ZUi61gET] LPT AT B4 B1EAl
M Be US WSS B0IEIC RAW264.7 Al 2] TNF-
o Palol nlxli= QS 018 Ao, B Udd 0188 LPTE A

2153 ZARFLPH AT BE SR o] nlEsly
TNF-a¢ko] £7151910W E8] ZAYFLPH Aolwto] LPHet
Xzlek MERECH TNF-o 3117} B 271988 ¢ 4 3
TNF-a mRNA @&lo]l Blxli= G8E dote A3, LPet HEld
3 ABLELPH AT BF sZAEHSE TNF-a mRNA
w0l 7181100 50 LPE ARl R BHUALPF A2
0] TNF-a mRNA W&z

1

2 gHe Asluidhil “olEn AE X EE Yo slobita ]
A Z AF7IEY AL A Q8 ~EEHAE

ZI RS
1 Az, HE5Y, WOWI, A, H4d, EF. g AlZ0]

3. AT QAR RS AWyl AL, pp 749-780, 1997.
&

Sl ZER. 2RE BYAL M, p
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CF. Camptothecin

The aqueous extract sachalinensis root



