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Abstract

Majority of the respiratory infectious diseases that are generally prevalent in Korea from
autumn to winter are caused by viruses such as respiratory syncytial virus and influenza
A virus. Therefore, there is rapidly rising interest in determining the antiviral effects of
probiotics against respiratory viruses and elucidating the probable mechanism behind it.
Various human clinical trials as well as animal experiments have shown that some
probiotics potentially have antiviral activity based on their immunomodulatory effect.
Hence, this review describes in detail the various possibilities of using probiotics as
antiviral agents against respiratory viruses and their potential effects. Also, it provides basic
data regarding the availability of different probiotics relevant for their production by dairy
and food industries.
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AF7HA] ZzHo| Y AE FET Q] A7l el AvE Hojgton, 53] LzHlo| e
2 AGEE Zdste] 70l AES F= Al tidshe 2oz HuEIrt1,2]. 19954 o7t
Al ZzHo| e Ae] avk= AU UAEES SRA7IAL Y] He itk A2 Ue
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2% A8 WA USolEks Zlo] HEiFtt. I8A Zaulo] REAS o] g3sto] iRt ofst &
715 ZARL HlolS A AR HAPFO] gt AVE BIskE tdt AFE AlFBIGTH3).
Az A Fo] 7]k T 2Hlo| QEIA0] AAAQ] FHulo|HA ] So] wEkA o R =g T 9t}
3. © Yol7bA o]t A5 SEAIRET ofet Al tVdos 3 YAAE7A] EdiE=
33e Holil St} wEhA 87| BlolE Aol figt JHfoj2A aIE THs LEHPO|QEA9L
1 2 HAUSe tigt Biol S7kekal e Aol

ojn] &1L Q= AAY, 2] AAS AR R w2 A HEN AMTESY 8 H9o)]
I SieH4]. AAjo] e Hge WAl Mo kelof|e Eotal 4R vt AAIAIY] 3% HAd
Aoz Hol QUtH4]. 53], W At &) F7k= %‘i"‘stﬂ«l YT} Aol ARl g2
Sk ’“2101% %“5 T B30 AshA AFToR ojold = QUTHA4]
= E| e A F 7 8 Url*Oﬂ sy etk A, A Am=
T U B Z} d SRS FRAE, 22y EPSHAE ANAZ R A diRt WA
&S Edo] TAYSIAL 9lo, o|2fdt olf SO A At A= AR 5,01, EA,
A Hhol# A 1 et FHfol2A17E RStk @AoIHH5,6).

o3t H71E SEI| i R 7] Aol A EY| = AT e FetAlRA HEE L
THA| 9] ARgolH, EZZH Fat Hetol= & 2 FAlol, AAle WA B AR WAl M2k
ARERE A o SoltH571.

A AA doke AEs Aol 2 8 940l WY AAE Aokt ASste] Wt
o] FYo=RE YRS Hosh= 37}11 ‘%P‘%E_E% At 9, Aol et T2 H3AY 58, =
ZHP] QElA AFolcH4]. 11 FoA ZZHo| QA= WY AAE ASotaL 2Hsk= 53] 0]
SHEU. ZzHlo| Q80| Aol H 9| dFE> FHlel A FEo Higt siEH o]
g £ 9= ;31}140 gHlo|HA AL Hol7|x sitH1-3,7].

webd 2 FHolA: Tzl Qe Az} 557 vloleisol djg FuloleiaAzAe] 7Rswt
o w3t 5ol b A Htﬂ% oIt} ofefgt ol f2 & $40| S 5 mano|
QEIAE ol ot §71% U AR HofolA] ZRvlo] 9ElA Bl Bt 7Bl ARE A
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¥ 5 U Row Azt zaﬁ B 34 =Rl A8E LE AmEe ol Wi cht
Hepol BY 52 21l Agestart.
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1. OZHO|QEIAQ 55 |

IZHPo]| QE A= QITH} FEES Eoloto] W2 Al Tad 4 it} ZTEHpo] QE AL
dhe 2] QA 22 T thAES dukdo g Qs o2 QIAE T QJtH1-4,6). TLEH[O]QEAL]
Tt S B2 AolA gRlE e, of2jdt #4452 oY HAYSS o T8 4 Atk
AR = Lt viARld|, ZEHlo| 2 F Zf—t 3] A|zof gt Hago| =t} kA ZEHo|e
YA FEAE EoA7] T 1 T Hddol digh Ay a3kE UIdIt R QUE A
Yol Z2Hlo|QE = W I -EJ}% A3 4= low ARH o= o] AEjA A HHd
| 378 & ot A= 3t SHE BARRIE, f4Hlactic acid), TR, HHEE QA1 fA
oA &4, v] glE4 "e s 34 G4(nonribosomal peptide-synthetase), BHE]2] 41 So] of
E@ |oHSL.

F 28 Qo] ZEHO| QYA ARR-S oS 59 thed Z A9, AdlHe] 45 HHYE

Z4stal =4 @ AL " ¥RE2 A=F01] 3t ZEHle| Q€A Ego] FTIskal QITHI).
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T2HIO|QEIO| SHI0[HA &}

71 SHEEHO, 101 3871 Aol Tee) mRro| el At Wz WAUSS Bl 4 3
23 537] vlol2lAE AT 4 9ITHO, 101, o] Fulolis AUES 557] loleiac) A9
AR 15} 4E 4 Utk 557] HolH AL 55719 HUAES RPN wRe] Zeo]o

g 350 P GBS BUA HES Bo vlolelack 4 2T 4 g Bek. memjoloy
& FRE A9 BHS o) volela GANE AAATAL 28T 4 gl ol ol R

olAE " AEoltal FETHI0I.

2, HO|HAM S57| ZHEo| st |t T2HO|RE #32| F4t

Lactobacillus= 7V o] A% o g7|sto]gA TZ2ulo| QEA Lo|u(Table 1), 1 tha
O 2= Bifidobacterium 4°]cKTable 2). WaAIEC2RE B actobacillus plantarum
L-1372 F9] HolA AEFAA vlo]zA AB(IVA-HIND) I7FE #A4A7le 202 BHuEgltt
[11]. €& g AZozre By & 459 L. plantarum YU= Thl B9 ¥k-3-8 S35}
AZO=ZH 3 HINI 4 HofFltH12].

%3t L. plantarum $2 AEFAA} A S A5 S02L Ao F HdojlA Alga =
&2 S7HIIHAL HIEEH13]. 5t QI B0 g 5 E 22’ L. plantarum NCIMB 88263}

QI7t o 2 X e RSt Lacrobacillus reuteri F2752 33t & 714 Z2HPo| QAL X
ARl HHPo|HA] TAAE Fof| Fofgt Ao b 2D 4= QS0 WEEUH14L L
plantarum ZEH|QEA 527} Q17 A HEojlA F7HE A2 HAER] Aok=t], o] ot
ule o] Fof ofsf wH|== BiEAsHA] gk 4t B tAMNE g2 AR AlsETHAL

Lactobacillus rhamnosus 5= U7+ B8-Z 93t 71 583 T2Hjo]ogAo|t}, tjRiEe
L. rhamnosus = 552 WY AAE A0kl Adloks 58 whizo] HIER FEL
Uk = Ao|A ZRH|QEIA =2l L. rhamnosus GG= B R 7B+ 5o Al & JIEFA
Al vlolf A S HYHH15].

Table 1. Effect of Lactobacillus probiotic strains on viral respiratory infections

Type of Lactobacillus probiotic strains Effect of anti-respiratory viruses References
Lactobacillus plantarum L-137 Reduced influenza virus type A (IVA-H1N1) titer in the lungs of mice [11]
L. plantarum YU Anti-HIN1 activity by activating the Th1 immune response [12]
Mixture O.f Lp lantgrum NCIMB 8826 and Mice infected with lethal pneumovirus observed to be able to survive [14]
Lactobacillus reuteri F275
Lactobacillus rhamnosus GG Anti-influenza virus activity when administered intranasally and orally [15]
Mixture of L. rhamnosus CRL1505 and - . o
CRL1506 Inhibitory effect of respiratory syncytial virus [16]
Lactobacillus casei Shirota Increases secretion of antiviral cytokines such as IFN-@ [21]
L. casei DN-114,001 Significantly reduces symptoms and duration of respiratory infections [24,25]
Mixture of Lactobacilus paracasei ssp. Significant reduction of tumor necrosis factor-@ in bronchoalveolar lavage fluid [26]

Paracasei 06Tca19 and 06Tca22

Significant reduction in viral load with high stimulation of IgA and interleukin-12

Mixture of L. fermentum-1 and CJL-112 . o o [28]
secretion, which increases survival in mice

L fermentum CECT5716 Slgplflcantly reduced the incidence of upper and lower respiratory tract infections 9]
in infants

L. acidophilus L-92 Anti-influenza virus A (H1N1) activity by increasing active natural killer cells in the [31]

lungs

Lactobacillus brevis KB-290

Increased secretion of tumor necrosis factor-@ and IgA in the lungs of mice [34]

Lactobacillus gasseri TMC0356

Interacts with Peyer's patches to decrease viral titer and increase production of [15]
interleukin-12, interleukin-6, interferon-c and IgA

Lactobacillus pentosus S-PT84

Antiviral activity by activation of lung natural killer cells after intranasal inoculation [35]
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Table 2. Effect of Bifidobacterium probi

otic strains on viral respiratory infections

Type of Bifidobacterium probiotic strains Effect of anti-respiratory viruses References
Bifidobacterium longum BB536 Anti-influenza A virus/PR/8/34 (H1N1) activity [38]
Bifidobacterium animalis ssp. Lactis BB12 Reduce the number of cases of viral respiratory infections [40]
Mixture of B. animalis ssp. Lactis BB12 and Reducing symptoms of viral respiratory infections, lowering fevers, and 1]
Lactobacillus reuteri ATCC DSM 1793 reducing antibiotic use
Mixture of Lactobacillus rhamnosus GG and B. Reduce antibiotic consumption and reduce the incidence of acute otitis media 2]
animalis ssp. Lactis BB12 during the first 7 months of life
Z;;gﬂ;: of Lactobacilus acidophilus and B. Reduction of symptoms of viral respiratory infections [37]
Mixture of B. breve 99, L. rhamnosus GG, L.
rhamnosus Lc705, and Propionibacterium Effective against nasopharyngeal bocavirus infection [44]

freudenreichii JS
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557] ME g8 Hlo|#Arespiratory syncytial virus)oll Z4EH Fol| L. rhamnosus CRL1505
9 /. rhamnosus CRL15065 §0f5l3k o 2 oA aas E3om, X3k 9 A 715t
AeH16]. o] F o= F19 HollA Hio]HA BolE A7)z QIEHE-a A2 E Qlsf 557
A g5t vlo]#A oA avtAQl HYAER QAIF T QIrH16]. tiFEe] ofgo] iAo
A& . rhamnosus GGE ARSIl HEUTY. 1. rhamnosus GG o]Fol& Hlo|HAX o
F7) AASE AN, A AREE TAAE § ITHLTIL offolo) FAIFCIA L
rhamnosus GG2| FE 2= YN0 g Zgnpo| QAT JFH $7-E "= HHOo=E X3

ATH171.

%3t L. rhamnosus GG @HlolA AL 43R0 kRloA = H7h=|qint. Hiolg|A A2
A58} o] Qlof o] #=9] it BXE S| sl o2 W FAIFOl = UCHIS]. WY
S 2482 TR 22415 69AI7HA] 14179 vk e s A7 A=t =2
Hlo|QEIA T8 [ rhamnosus GG7F 4.1x10" CFU7F A% 78 8394 L
rhamnosus GG AFRIC 2= 587 AHs AR Y= Ao YepytH18]. SR L.
rhamnosus GG} Bifidobacterium animalis ssp. Lactis Bb122}o] &R ARG 57|7199]
A&t 749 A8S 30l AaA7le 2aE BETH19L

Lactobacillus casei= 17+2] Y3t AAL Lo AAF o7 WAL foldtoltt. [, casei=
Hiraw milk), & FARE, A4 A4 2 FRE fa 5ol4 FAE 5 UH201.

L casei Shirotat= °] & FollA vi¢- 83 ZEHO|QE olt}. o] 5= Y AHdEo=
2H 2=, HINIO| ZA= FHoAl L. caser ShirotaZ H|7F W Fofgt 3$- v¥]73 A&l A
Hlo]A g7te] A4S BATH21]. E3t L. caser Shirotas IFN-a2} 22 o[ A Al BRI
o] BH|Z Z7FAFHTH22]. ©29| L. casei Shirotas AR WY BR8-S AZAIFOH, L. casei
Shirotas= 57| Blo|2]Ao] tigt HYRE S3EZ Hoirh 18y AT F E5] =9l I50lA
L. casei Shirotat= Y°F 10| H]3) ulu]st A1E HHTH23).

E 02 Z2uolQE F39 L case/ DN-114,0012 AAIFOA £2 FuolgA SIS
HofQlek. L. casei DN-114,0012 F7F4Q1 AFollA] ofzlo], o]& & =2l tiifo g H7lslg]
t}, ofglo] YAAIFME L. casei DN-114,0012 S3717 9] SA4 A&47170S AfsHAl 4
AAF O, 5t of23} 9l IFANMNE L casei DN-114,0019] Fol= 587|7¢at LukaQl
A A A&717HS A FTH24,25].

Lactobacillus paracasei, 53| L. paracasei ssp. Paracaseiv & LEofA o719 Tt &
/Jo] Wr=|Qlth. FolA A+ T &, IR H JE Rl B2E L paracasei ssp. Paracasei
06Tcal9%} L. paracasei ssp. Paracasei 06Tca22 w5 7]8A] H I A2 of|A] ZFFARIR|-
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a9 AT AAE HAATH20]. ol2fet avtE o] FE&2 SIS, 718A] HE AlZHojA
AM 2L} 25 St AASITH20).

L. fermentumE A7} 5& AdtEolA BAE 4= = Tl o] T2 YnkHo= Izt
OZHO|QEAZA ARBHT S87|AHANA L fermentum®] HiO|H A JA| HAUSE A7+of
7] $I5ll of=lole} ojES thFo = Bk IRt A E & EES B4 BIIEACH2TI. L
fermentum-13} L. fermentum CJL-112% HIN1| Zg99 FoA H71=Eich 1 23, 79
EES =0l 1gA%} JIEFX1-12 EH|9] &2 A=3 § violg|A Fole] gt A4AE HSl
tH28].

L. fermentum CECT57162 QIZF /A @olATE B7k=] =T, 2152 67HE= 733t -Rot
EofA ZejutolegAz ZAYELHIYT $4 vid 2x10° CFUE Y&, o] g9l A=
FobolA dREE7 1A ISR S D0l AaA7le Ao=E YETH29L. L
fermentum VRI0038} L. fermentum PCCE ZA7Fstal AAA 02 54l ARloAN 357134
F4Y A&7 s FAAFE ZEHPO| QEA F=o|tH30).

Lactobacillus acidophiluse 9 HIAZ AREE= de] o] &5E LZHIO|QEA F30]
t}. L acidophiluse ¥RPH O = 9P ZA ol AR&SH | wizell R 7HA] AtollA] L. acidophilus®]
FHlo]2|A Zo] F7IEUTH31. AZA AMgEE HE FHeIZA YJAIFS HE ZEHpolQ
YA #70k0] 85 FAS ARgsto] aE|Qlnt Bl o BEAES AR dERICERE 2
QL. acidophilus 1-925 AH&3t0] 3¥=]9lom, of= HollA] &/ ARSI EE S7HA -
QIEFAA} vlo]2A AHINI) 829 YeHto™, B3t L. acidophilus 1-92+ Qe HE-a 4]
9] 37+ EtH31l

Lactobacillus salivarius= Q3 Aol ARt F2 of FH70] HUYFOZRE HIok=
AZ Tk 54 6670 0“**]@011 oot I8 5 3389 AeE L a/Wanus
IZZHo] QE|A F5 2x 10" CFUE 165 B9 Wi AFsI3ct. YA ApEL tixroz $joF
< 580190tk 11 A, f1oF A3 1'*lJr Fofu|gt Zpol= HolR] Ite32]. SkA|TE o] Ao
ul= SF7|H0A Z2HPo] QEIAL] JRFHL AR IEHP|QEA FFo| wet gk
4 k= Aol

A733t 4419 ARIM B2E Lactobacillus gasseri TMC0356, EA] A% 129l sugukio
A B9 acrobacillus brevis KB-290, Q& W& mZol|X B2l Lactobacillus pentosus
S-PT84, a Aol A BEl9 [, pentosus b240& F T Aglojx B7lE ZEujo]QElA F5
E0ltH33]. ol& #F52 55| HINI &5 thsf 733t FRAEFAA Hio2|A EA4S et
L. brevis KB-2909] @-HIN1Z4Z o] #59] 737+ Fo & | HojlA SFHARK ¢, IgA
EHIE VM7= 202 BVEITH34]. v W HIN1O| 299 FHollAl L. gasseri TMC03569]
AT BEoj= QIE2R} SA FAAA AIE BALE L. gasseri TMC0356: & WY AJAH]
53] jojojstat o Akgsto] HlolHA J7E AAAA JAEF1-12, JIEFI-6, QJIEHE-c 2
[gA9] AARS 27X 4= AQITH15). FoMAl L. pentosus b2409] 7 Fof A] ZJAlES] HIN1S
ERY Ho7} Z7Rto] HaEQrh ofgt a3te] 8 HAUSEE Egrl(&s 95748 ARRIY
283 284 9 Rsad2(UEHIE A= 34D} 22 ol A fIAte] ko] ozt Ao]
TH35L. HIN1 w0 A9E 1 A% ZdojA A2 gHlolgiA E4E Hisiylth 152
BALB/c FollAl L. pentosus S-PT84E BI7} Hloll HEet & ] AAMA ] /g0l o5l Jat
ojgjA &/go] hEofzittal Harsieltt. B3t o] = Thl/Th2 #3< XEsto] QIHEE-e2t
[gAS] A4k Eolal A =7 WE-2 AAaAE 4= SITH33]
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3. HO2AY 57| ZH0| Cfgt H|m8IE2|0f T2H[0|QE #32| Fut

Bifidobacteriume 553} QI7F #-ZollA wl- a3t Aletoltt. o] Bifidobacterium?{genus)
2 S5oA {et 5t Qlom Qe TEHo|QEARA A AREQIH. Bl LEbH o=
227 & = olal, HIAAAE SR AL HE U YA AAT 5 A6l

Hpo| A S87 |7 dolA] vl =atE|Ejol F FHolA B4 BrIsta 84 HAUSS
ZASE] 9f8f o2 QI FAIRONA ool ARGE|QIE=T], ol T FAkt ZEH[O|QEA
w5 AREsto] £REITHIT7]. 22 AdoA BlojEtE|gjole] oA HAUEE & &
g E5] 3 AN A=K Table 2).

QB o] A7t Sotg B RSt Bifidobacterium longum BB5362 g A 25 Z9t B¢
Fol T P-QIERQAA A Hpo]HA/PR/8/34(HIND) 4 HSit ol2gh gufolgA 42
BALB/c FollA QIEEIE-y, JAEFZ1-69t 22 HATA ARIEZRIS AAAA WYLt EST
o] #F= T Mt AT AAE FAH HaAlle 58S BoFIHH38]. B BALB/c
7 Aol Bifico® w5 EFHE, £3] B Jongum® FoJ+= interleukin-1 receptor-associated
kinase 4, myeloid differentiation primary-response gene 88, nuclear factor kappa-light-
chain-enhancer of activated B cells, tumor necrosis factor receptor associated factor 6,
toll-like receptor 73} 22 ol A BRGIt =H ol [ARtY] HEE AARF 2 dok= AAE
Zefstittal HarstieH39].

olFWAMOZ ok ti AolA 17HYE H A7 A1A¥ot 109%o] Frodottt. 557olAl=
B animalis ssp. Lactis BB12Z 3}59] 1x10° CFUREE $9J51911, 5489 th& 188 9ok
2oI0l4t}. B, animalis ssp. Lactis BB12 = Hlo|3AAY 387171 WA =5 TAA7|A,
SHARE 54 Fold Aol FFE VXA Y= AR B EQITH40].

2|3 7 735t oA 849 58S ZA01| HolA B animalis ssp. Lactis BB129}
02 ng2dpo] QA {35 2gste] A7t AP= it

H 2919 BQ2HE St B animalis ssp. Lactis BB129} . reuteri ATCC DSM 17939
SRR 471 €0l A 1078871 9] 24738 fof 2018S tiAdo2 oA T2 tie Aoz
H71E Si3it). o] EdoAE Hlolg A TRV B Theh, HEE W, YA AR
9] 74 5o| WA H41]. L. rhamnosus GG+ B. animalis ssp. Lactis BB12 #5-9] S
YA 2BE TAAITAL P E3E o] SRk AT A 7Y Bt 34 Folde THES
A TH42I.

T OE olsHdy T2 dixat Aol L. acidophilus®t B. bifidum 28| QA 5
9] B3R 844 1347149 24743t ofdlo] 80™golAl Fofstith. Hlo|dAA T8717 9 S432
HARE Qo] FAY E4 HlEo] EoM= P} o] £ F83% ATE WA UTH3TI.

B animalis ssp. Lactis B1-04= AIAIH 0= S 18404 60A17EA1Y] /<1 4608
o= A A AT Hlo|H A ARSI WS AR THA3). E5] Aol A7) 42
ZERYo]| QoA B preve 99, L. rhamnosus GG, L. rhamnosus 1c705, Propionibacterium
freudenreichii JS T2 BIQIF ErHo|HA o] 837t Q= ACE UEPHTHA4]. of=gt
A T2 oA f1of tixst Adog o Zej7] 412 IHERE 5-0A7HA] offlols
oA ZE2rO|REYAS 67 EEt FolotHA] KgPsIeint. o] Tk Hrpol2{Aof tsiA Eol4
o2 ol A S HoRQIANE mFEvHtolg A tisiAe FutolHA BAS UehfA|
¥ttt E3E o] B3R offolofAls BAHOJR[YE kRloAl= BFFAolA] FSkrH44].

oA AFeE ZE2HP|QEIA 5 ZHZRE SR T T o4 5ol FHbolHA HAUES
7HL = 20 & AtaEth EJL Hio|HA B0l AMSE o S TAY thE SojlA o
nEHlo| QA #50] B3} AHA 0 R o] Q= AR AtREH B8] HYxd vAHAUS
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of ofgt meHo| Q0] gutoleln TN WY AA Aol wt Lebd 4 U3l oIS &
¥, 9] A7) el ojglololA] 450) merol oA 50 BHS b T A8SHAAT, 2]
oAl EakEol) gtehe Folekdd],

Lactobacillus®} Bifidobacterium -2 387] Hlo|g|2, 3] QA&FA} vlo]gA AFo|| tisf
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