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Chemokine Effects of Lactobacillus ruminus, and
Bifidobacterium longum in Rotavirus Infected Vero Cells

Yae Jin Choi and Hea Soon Shin’

College of Pharmacy, Duksung Women’s University, Seoul 01369, Korea

Abstract

Probiotics, such as Lactobacillus spp. and Bifidobacterium spp. are reported to have
the multiple potential health benefits including blocking gastroenteric pathogens,
reduce gut permeability, enhancing immune response and anti-viral effects. In this
study, we explored whether LR211 and BL205, 206 exert on MCP-1 and IL-8 chemo-
kines responses in rotavirus infected vero cells. And we investigated anti-rotaviral
activity of Lactobacillus spp. and Bifidobacterium spp. isolated against rotavirus by
plaque assay. As a results, all of them were not toxic to vero cells. Three probiotics,
BL205, 206 and LR211, increased release of MCP-1 and IL-8 in Wa rotavirus infected
vero cells compared to control. This anti-viral effects of LR211 and BL205, 206 can
be explained that they modulate immune response by inducing MCP-1 and IL-8
chemokines.
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ME

el A= AAAFCRE o, RololAl Agh AAt 5 A AR RESt (Sanderson er al,
2011; Gladstone et al, 2011). 2EHlo]HA AHZL F&2 54 o]51e] , QololA THsl= AA}
d QAT EA, BT AANATE 7HR AAE E, Hod Aol 9 ARFge] o]2+= Agk AAL
5 s AT Ao (PAR] D5 5t AT Hol7| whizell 27 A&7t 85t
(Matthijnssens et al, 2011). WAl 2= HRVO| ojz] 40| o] W= AW 53] Y
SHA ®ofsk=d] ojzlko] o, WAl Ta o] W2 Hl-go] AQE]Y] wFof A4S 7oA WAl
27 Z5Yo] ojFe-S A1 Y= AAo|th (Chen et al, 2012; Patel er al, 2011).

QA 22t probioticsEA A AARE Yststal, AW S A & s HAAIEA
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AR83I tHVlasova et al, 2013). Lactobacillus, Bifido-
bacterium, Streptococcus®] probiotic FANFES AT EO]
FAEZ Aol 7] HRkeE S715k= 2 0& HuEy Qo
(Preidis et al, 2011). Bifidobacterirum® LactobacillusE
Jo R EEMHP|HAL] Baks 9 EA| oA E= Y ool
i3t ALEo] o]FojA Lt} Mufioz: BifidobacterirumP] &
Eplo]g A9] Bals-g Wefiste] 2eplolHA ZH-E AAGH L
BsIAY. Bifidobacterium longum CECT 72100] HT-299]
A ZEHEPOIHAY] BEAIE AFHoE AAcls FEEHPoIHA
a7} tkare B sttt Mufioz et a/, 2011). Hortensia=
Lactobacillus rhamnosus GG Y Lactobacillus paracasei®
Zeplo|HA 1 52 H5IHcHHortensia et al, 2015;
Ventola et al, 2012).

£ AFoM= Arlog FH 7A73et ghole] BHoERE B
gsiel7lol FEeElR A aIpt 7|diEe ZEHPR|"A
Lactobacillus ruminis LR2113} Bifodobacterium longum
BL205, BL206Z A3t 3% fAitdt &5 dHol=a
A5 2= A71HE Yoty sl ZefEleld A 7 Al Ueht
+ chemokine®] H3}E dotR 112} 519t thEA Q] chemokine
o224 Interleukin-8 (IL-8)¥ monocyte chemoattractant
protein-1 (MCP-1)ol thoto] fANtF 552 A2et 150 &
Effol2|ATRE THAAIY] 2t Blwsto] -8 E MCP-19
HHF ol s ERIstarAt stk

RIS

MES 3B =

QA o2 HHeE 4737t S Fde] BHo2RE Rt fANS
Aty 22 E] Eopdtol general anaerobic medium(Nissui)
XS AR83Slo] anaerobic chamber(Baker Ruskinn)oilA]
37T, 7127 (90% Ny, 5% Ha, 5% CO)L= 48A17HE?t v
3t & alEEet] oS Eeokal PBSE AlFsigict AlAgt
SARES 1x10° cfu/mLe] &2 AFEAT] & sonicators
ol-g3sto] amplitue 100%, pulse on-60s, pulse off-60s, 6
cycles?] 27402 AZE uhffslal, 0.22 pm ZFHE oflsto]
ofzjole A3of| ARESIALt. Rotavriuss human Rotavirus
Wa strain (HRV Wa strain, KUMC-47)°& Korea Bank for
Pathogenic VriusOlAl £ Mt} Vero A|XFE= Korean
Cell Line BankolA +dsto] AMESIIL, 10% fetal bovine
serum(FBS)°] $kE RPMI-1640 HiA|9] 1% penicillin
(10,000 U/mL) steptomycin (10,000 U/mL)& &3ts}io] 37€,
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5% CO, 3= vjoF7]o|A HjoFstSIct

MTT assay

At 25 9 ASH ot AlEs/dE gRlstaAt gaol 4l
ZHE VeroolA B7letsict. 2] AEES 1x10* cell/well
9] =& 96 well plated]| seedingdte] 37C, 5% CO, T2 Hj
¥71(Sanyo)ollA 24417t &2t vt & fANE FEES 5
2 Aefoal 2447t 371 efdsigitt. 71 vl = A5 AlASH
I MTT (3~(4,5-dimethylthiazol-2-y])-2,5-diphnyltetrazolium
bromide, Sigma Aldrich) €& 100 L& 91 37C, 5% CO, &
2 HigF7100A] ¥RSAIF. MIT &3t §kgsto] B/dE formazan
< 100 xL9 DMSOE 7toto] &3aljA17]aL, ELISA microplate
reader(Allsheng)E& ARE319] 540 nmolA E4=E 27951k
SAES AR LS A|ZE control2 ST 100% Al
AlZ=4<S SRlstoi

T o=

p

Rotavirus !

Rotavirus S4lol= &F& Vero AIEZE ARSI 10 mlLol
5%10° cells/mLe] B2 HZs}o] viokslsit}. BiRE AAsk
PBSE AH3F & Hlo|HAE HFot] 10~15% 1M 0= 71HZ
0% BEoFHA 2AZHES HolglaTt 47 o] AEHES
Sk, 2412 5 Hloleladhg AASH, A2 infection media
(rypsin 5 2L/mL, DMEMYE o] 37C, 5% CO» B2 #je7]o]
A 24412} B HlolElAg SN & 7181 7t 245}
71 A7A -80T deep freezerold B35t

d

I;lo

Plague assay

Rotavirus €7} 9 BlojgA 7Y 2743 A7sH7] sl plaque
assays AUt $5AZQ] Vero MEE 6 well plate®] Z
welloll 1x10° cells/mLe] =& 7t welld 2 mLA seedingd}
of A|327} well Bl 90% ©13 confluencestAl €& W7HA|
viorstaict. E43kE Rotaviruss welld 400 pLA AL IEHO]
A=A B 37C, 5% CO, F& Hig7101A 120271 Biefstod
Hlo|gAE FIAZITE 1208% Hlo[gANS W5 AAstal
PBSEZ T W ANZdE T agarose overlay media 3% (w/v)
agarose : 2.5% FBS-RPMI = 1 : 2)& Z} welld 2 mL® Y1,
AL0A ZZT}. Agarose overlay media’} &2 & 37C, 5%
CO, @2 viY71004 plaque7t A2 wi7kA] wisigitt. Plaque
7} 8cto g WAE™ 10% formaldehydeE ZF welld 1 mLA
ol 1AREERt AR & RS A A, Hpee] 17gE Al

E7} GojA YA Y= RAAHA agarose overlay media
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£ AIASIYE. Crystal violet solution®Z FAMSI] clear
zones Z7goto] Hlolg|A A7IE AL

Interleukin-82| £

EEHPo|HA 7Y Al ATedE o AEE 4

g &FAEY] [L-8 2H] Wals 745kl s ELISABD
OptEIA)E 0|3t immunoassayS AA|SISITE SFA|EA A
&3 W0 2 Rotavirusg ZHEAIZ H infection NS 21l
vjokstaA 4 AlRE 7HE] wet Hi AedE SHstod
human IL-8 ELISA (BD OptEIA)Z AaFst3ic). vlolgiA 7
T AT S A IS & IL-89 12} FA 100 pL
Aestar, 2417 A2oflA ¥ESAIZ] F wash buffer® 5 A1
Stoltt. AlE T 224 FAIE 242 100 pL¥ A2stal, 1A17F kg
% substrate solutiong AgsbH, 3087 Aol WA & stop
solutionZ g0} ¥k32 FZAAIZ] F 450 nmollA FE=E =75
314} MediaZ YAUNFFC2 313, RotavirusTh AZ|3t A&
£ SAHRFoE sigith AN 253 Hlol9A BEF A2st
A &L & controlZ o] H| WAL 1L-8 Z1Zto] #& 89
= T4 slAsto] AFAS AAdsto] IL-8 gk FFoIith

& FE=00 9

Monocyte chemoattractant protein—12| &
el A 7] Al AFedS Bl AEE fAN FEE0] 9
3t =5eAEe] MCP-1 24| HokE £4517] 919 ELISAS °l&
3t immunoassaysS AAIBIIECE (Wu, 2013). £5FA|20 A&SH
"0 2 RotavirusgE ZYAIZ] H infection medias ¥l viF
shEA 4 ARE ZHAel wt v Ak 451 human
MCP-1 ELISA (BD biosciences)@ &st3itt. vlo|#A 74
T A HiS A IR MCP-12] 12} Al 100 wL
Aestar, 2417 A2oflA ¥ESAIZ] F wash buffer® 5 A1
stk Ald & 22 FAE 22 100 pLA A=skal 1A Bk
3 substrate solutiona A5k 3087 YAo] B4 & stop
solution= g0} ¥F8-Z FZAIX ¥ 450 nmolA SB=E 54
o199tk MediaZ® IR OE 3}, RotavirusThe A2t A]
EE SAHRTOE Si9it}. fAF FEET HlolgA BE A
SR & -2 controlZ o] H|WSIILE MCP-1 #F S92
A FAsto] HeFdE 2dste] MCP-1 gk 8okt

Za 9 nE
epilole]2o] H gutolelz
7] 9180 epilolai 71 Al 1

F59 7k B87|8S Jobr

o2 R+ 1

= chemokine9] H3l= &

stz siyick. vlol#A A7 @ HiolgA 2] A9 271
APgsl7] ol ZEIO|HAAE cytopathic effect (CPE) 21
% plaque assayE THSHUt. In vitro FBE Z719= IL-8
9 MCP-19] o] tizxa23} Blasto] A o] LA gigtoLt,
THE 24417 & ZEHP|HATES HAIX] tiRtET [1-8 ¢
MCP-19] BH[#F 718 foto] HAahksS M7= A4S &

AR

NE=Y Hot

4783t eR19] Adlt nYEZ o2 RE Bt fANE FEE
9] NZ=E gRlstaat o] AP AlZELL VeroolA MTT
assays HolTt. Vero AMZEOA 76.69 + 6.72 %2} 108.79
t 1.95 %= A<} 19| PE&S Hlom, HA|Fo= oF
80% ©1A9] cell viabilityS 2t} (Fig. 1). B=of W& {ANF
FEEO 54 g7k 23, w0 TE Ajol= glolon, AlxE
=A% YEREA] &3ttt (data not shown).

Rotavirus infection ¥ titer 2

Rotaviruse outer capsid % VP4E trypsinC 2 Z435] HFA|
A BASIE AAOKE replication®] Yot o] VP4E 2 ds}
Al HHAIAT = trypsin®] S=7F w9 850, Hio|HA S
7= AL celloll ZHAAI7 1= AlTto] F851. o]#3t Blo]
A 7Y 242 AFAe] AgE AFoA SHE . ol £
Ao AE 43} ATk tiFsiAl 28ste] 43t 23, trypsin
5 pL/mL, RPMI-164002 HAs1loH, 37ColA 5087t 24
SAA 7P 73R RS A (data not shown).
EEHlolBA AP R QI3 AlE2] HH-Z ERIsH| flsto] Hlo]

100
80 4
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0
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cantrol}

Cell viability (% of
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o=}

Fig. 1. Cell viability of LR211, BL205, BL206 in Vero cells. Vero
cells (5x10° cell/mL) were treated with 20 xL of probiotic bacteria
(1x10° cfu/mL) for 24 hr. Cell viability was determined by MTT
assay. The value represents the meanzS.D.
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Fig. 2. Representative cytopathic effect of rotavirus infected vero cells. (A: normal cells, B: infected cells).

A 74 & infection mediaZ B3 24417 BiFAIA Vero Al
9] CPEE #&sto] Eol&Ql S FHRto =2 gRlskyltt
(Fig. 2).

ZEHlo]HA F4] & HlolHA titerE Yol AT AF5HS
10-fold ©A1814519] Vero Aol ZHAAIZ H plaque assayS
B9l clear zone& £ =H Aot (Fig. 3). HiolzlA
a7 9 A9 AAxAE AASHL, 2 dAoie 2R
1.5x10° pfu/mlL &=2] ZEfHlo]g|27} ARGE|9ict

AR FEE0| 25t chemokine ¥st 2M

EePolHA A Al 3% fANFel sl Ui 34129
IL-8% MCP-1 ®H8}E &45}7] $1s]l ELISAS ©}-8=F immuno-
assayE THSISIT. Vero Ao ZEfHPOIHAST AR T A
73] wet A5He SAsIe] ELISAE ol 11-8%F
MCP-19] ¥3l2 2743t Aul2A 7499 & 27|ol= 2u]eke]
oL} A9] giglo, Alzto] Zxpe] wet IL-8% MCP-19] &
HIFE 71k SR 4= gitt (Fig. 4, 5). &, EEH]ZA7t

Fig. 3. Plaque formation in vero cells. Plaque was formed as a
result of rotavirus infection by plaque assay.

50 | https://doi.org/10.35732/ctlabp.2019.5.2.47

A2 oAl BAEEE chemokine #HIHE $715k= AoE
55 LR2112 1L-89] Wdwo] tRtol| vsf < 2.481=
Z71st9om, MCP-19] Hd®e %A 1.3812 J7kelych
BL205, 206%= 1L-89] &d=o| 217t 1.5412}t 1.981& S7F515h
Om, MCP-19] HAFE JA| 217t 1.4uet 2812 371 91
Eiyi=g

A 22 EEC] FHolYA G52 2= FE V1A Yolry]
el ZepatolA 7 Al YeRR= chemokine?] #sHE ot
B2} 519tk HT-299] 2EfHo|#AS TAAIHS o 1L-83F
MCP-19] #rego] 7ttt B =itk Holloway, 2013). £
AddollA 35t AFATE A ZeplolHA 74E & 2EfHE
olgjArt BAIH 1 FAlE= 9] 5F0f wlet [L-87 MCP-1
o] Z71S ERIgt & Ak B AFolA 3% fANES ZEML
olHA 7Y 27]ol= 1L-8 @ MCP-19] ¥rdo] oz} vlws}

IL-8 (pg/ml)

mcontrolm LR211@ BL205m BL20é

Fig. 4. IL-8 expression of LR211, BL205, BL206 on rotavirus
infected vero cells. control; Rotavirus infected cells. The value re-
presents the meanS.D.



ZEMHI0[HA 2

Th 3h &h 9h

mcontrol@LR211g@ BL20S g BL206

Fig. 5. MCP-1 expression of LR211, BL205, BL206 on rotavirus
infected vero cells. The value represents the mean+S.D. Significant
difference, 'p<0.05, “p<0.01.

of A Zpo] YA Qigkot, AH 24417 & ZEpo|ATES
ZANZ] hrFEC [1-8 Y MCP-19] EH|Zo] Z7}slgl).

IL-83} MCP-12 tJ#29l chemokinelZ &, T F=olA
[L-82 3Z1E, MCP-12 T Y7o}l T LS 7hgjo] Algt =+
A Bolg ousls 7152 st} waha] LR2113 BL205, 2069
Folfo] Zeplolg|a A Z7|ols dixol Hlsf ol
chemokine®] ¥H|%F ¥/} njujsiyl o, 3Ho] ZgY=|1 7t
A7 Woiol whe} TL-89F MCP-192] ¥Hag Grslo] 24
oiE AINZE 74gd 92 frsle] ZgRele] vrse

M7= A0R ARHL,

ZAel 2

E A gk 20189 W ATHH] Ao Qlsf 4~
HAS
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