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Abstract

A common belief is that human milk is sterile. However, the development of culture-
independent molecular methods, especially Next Generation Sequencing, has revealed that
human milk harbors diverse and rich bacterial communities. Although studies aimed at
characterizing the microbiota of human milk have produced different findings,
Staphylococcus and Streptococcus are presumed to be normal members of the microbiota.
Factors that influence variation in the microbiota are unclear; however, the postpartum
time, route of delivery, maternal obesity, and health status may be influential. The origin
of the microbiota is a hotly debated topic. Human milk bacteria are thought to be
introduced through bacterial exposure of the mammary duct during breast feeding and/or
the entero-mammary pathway from the maternal gastrointestinal tract. Although the exact
mechanism related to the entero-mammary pathway is unknown, it is presumed that bacteria
penetrate the intestinal epithelium and then migrate to the mammary gland, dendritic cells, and
macrophages. In this review, various relevant studies are introduced.
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AetH o8 B FdEIE aeEo] gt diFo] HeAE2 EfollA HEE niEo] Als
AH = AFolA LA UAY Y 52 Aol QIgE A2 Y7Lt o]& Qlsf AFAA
A 25 W B A FAEsks dl 24 251, ol {df #iAE o83t vi | @“}o
ARSI A T e EA 29| tiFEo] Ft AR ol A9 o/4de =

7V Staphylococcus aureuss F=2 o, &2 ¥ streptococcis 7FHITHL E_]_’G“E]-
(Thomsen et al, 1983, 1984; Osterman & Rahm, 2000). L&t} o] Ad ofAJe
FEOA Alato] AR g 97 US| thizel A7 f4E0] AA4UA Bkt Elo
A, a9 Wyt PRiste] Alte] et Ak FOI1A|, 21 WSt o oA FBAE
Argflok = ZQ1A0f| thsf 2Bt S-S A|7|e] LeHFetherston, 2001; Kvist er al, 2008;
Kvist, 2010). Hrt ZZol= £4H 7S A3He24 574 DNA %154 HiolE 7INEO2 Al
< £ 5 A =Holoh o7 dREE BAE 7S B ERE w4 AR /Y
et Adaglo] Bfoll SRk ettt Al Ao EARkE: Bt 53], At A71AE =4
H(Next Generation Sequencing, NGS)2] % %—g E5j|A] 280 2Aek= Al AAIFQA 4,
71 SO = wid7 o] oAl B o == SiRlsl] ofgle F714 Altell thet Ad gl AaE
< A YHMcGuire & McGuire, 2015). E— ERoAE B Al 4, olg 0 ¥
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2733t o449 B{TE 7= Al R8s Hiol7] Aol B2 dRE0] A 71 ol8s
ATFE APSIHTHTable 1). °FHHE Martin 5(2003)2] 77 AHAL Ao[t}, o]l&2 B 7
F2U 89 77t AH|Ql o3} o] 59| o7 |E Fol HAvt Ahkte] delolghs 7MdE AP
2, o5 Zikto] EolAel vkt £444 71l Random Amplification of Polymor-
phic DNARRAPD) #41E Xgoloitt. 1 43, 2§, 58, o7|9 ¢, o719 £9, ZFolA
Lactobacillus gasseri @+ Enterococcus faecium ©] WAL, BAoA Held ZAto] 5
= o719] ERlolA EejE Adks FEFoY, /1 mFolN EEE Ak 1 S 9l ol
TAR @SS Ef71 o |olA] ZikdE Algshe 583 3a¢o] 2 4= 9lom, ol2ig Al
o] Thed] FH mFoA eHE Zo| ofet WA 71¥Y Aolgks 422 WRHh ©F Collado
(20093 50789 773t AH|Ql odE IO R B nBESS 3517] Il quantitative
PCR(qPCR)S A3¥slqict. 1 Zxl, »E HEO\A Bifidobacterium, Lactobacillus, Staphy-
lococcus, Streptococcus7t BRERIL Streptococcus 7t 71 EEAL) g A2 A7ISH of
49 Bf nEZZ 1HSH ] sl qPCRE o838t A Atolw, 7Rt o439 Hfof F5-gt
Al DNAZF EA1ghe B gict

WA AFEEZ 7N R A7 A9 Bfof| Alafo] EARRE Sk B 7t =Sk
dlZ S0, Hunt 5{2011)} 45+ 52t 16%89] m|=Ql oJollAA 247t 3719] 2R #ES S35l
16S ribosomal RNAGrRNA) 432 7P 9 V1-V2& FAOZ S= primers ©|-83
454-pyrosequencings NHFFOEH LG nYEZS 5495} itk Egenus) Foll419] AEiA
A4 AgE= 4| FH6IL toket Al S YERIAITE BE EEo] 5YUsH ERgt Al
k2 97]9] x(genus)io|3ict. AR= o] “core’bacterial communityelal H3oH, o7
A Staphylococcus, Streptococcus, Serratia, Pseudomonas, Corynebacterium, Ralstonia,
Propionibacterium, Sphingomonas, Bradyrhizobium ©] E3FeIth E3E Al Al Aok A
A 22F B d9(operational taxonomic unit, OTU)2] 52%5 AA|ok= Ao YERTh FAE
3t A3do] Cabrera-Rubio 5(2012)°] 2Jsf £F=|Qich. o5 1879 UHE oollAA L
B89 mBE & Al ARG, 245 184, 6274 45130t ZKfamily), ${genus)
oA B AMEE f16h 16S rRNA 5344 27PH @9 VI-V3E #22 & Sk primers
AR5} 454-pyrosequencing®t qPCR WS X3t Zil= E5] 2-FolA] vl B2 49
At BRIS1Y, Staphylococcus, Streptococcus, Veillonella, Leptotrichia, Prevotella &
St =2 Hl&S Yehlth J8Y og A% Hunt 5(2011)0] 22t AXH 571 A7)0
w2t ZE5Q nE S HoleAle Ho|A] Zoieltt 1=u £2lE0] Hed s 24 &
7} Hunt 5(2011)°] #13l Az} 2 2|7} 932 Bt ]2zt 2314 Zjoli= A% Ayst 72
Ao Zpolet A WH o] Zpo] wfjFEo] AIFS 4= St olF FRIsk] Hoixl= F7HR1 A7t
8% Aojrh.

Jost 5{2013) #7197} 454-pyrosequencing W& £3st0] ZH nYESS EA
T 235 HHFT ol HH BRTR QU 7HY AT AL oolAN A &
g 59 BQE & A W AFAY. Frmicutes, Proteobacteria F(phylum)°] A3,
(genus) FFM+= Staphylococcus, Streptococcus, Pseudomonas, Ralstonia, Bifidobacte-

rium, Blautia, Bacteroides?} 7V 59t}
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Table 1. Bacterial diversity of human milk from healthy mothers analyzed by sequencing method

Reference

Study population Sequencing method

Major taxa identified

Conclusion

HM can be an important source

. - Spain Cultured for LAB, LAB.f.OUHd in al m|!k samples,' of LAB to the infant, and these
Martin et al., 2003 - n=8 . specifically Lactobacillus gasseri .
RAPD analysis ) bacteria have an endogenous
- 4 d postpartum and Enterococcus faecium origin
. All samples contained .
Collado et al, 2009~ SPan GRT-PCR Staphylococcus, Bifdobacteriym, " COMANS an abundance of
- n=50 ) bacterial DNA.
Lactobacillus, and Streptococcus
9 core genera OTUs present in
- United States all samples: Staphylococcus,
- n=16 Streptococcus, Strratia, . .
) HM contains a diverse and
Hunt et al, 2011 - ~22-26 postpartum Pyrosequencing Pseudomonas, . ,
) ) complex bacterial community.
- 3 samples from each Corynebacterium, Ralstonia,
subject Propionibacterium,
Sphingomonas, Bradyrhizobioum
Weisella, Leuconostoc,
. Staphylococcus, Streptococcus, —
- Finland . . HM microbiome changes over
and Lactococcus predominant in ) .
- n=18 lactation stages and differs by

Cabrera-Rubio et al., 2012

-0~2d, 1 mo, and 6

Pyrosequencing, qPCR

mo postpartum

colostrum; Leuconostoc,
Weisella, Lactococcus, and
Staphylococcus predominant in
mature milk

maternal weight and delivery
mode.

Jost et al., 2013

Cultrues, Sanger

Predominant: Staphylococcus,
Streptococcus, and
Propionibacterium

HM may significantly influence
infant gut colonization and
immune system.

Ward et al., 2013

Switzerland .
sequencing,
= 454-pyrosequencin
3~6 d, 9~14 d, and 16§yrRN?-\ eneg'
25~30 d postpartum .g
sequencing
Canada
n=1 (pooled milk from lllumina sequencin
10 women) g g

9~30 d postpartum

Predominant: Pseudomonas,
Staphylococcus, and
Streptococcus

Diversity of bacterial may be
beneficial.

Urbaniak et al., 2016

Canada

n=39

6 d and onwards post-
partum

lllumina sequencing

Predominant: Firmicutes and
Proteobacteria; at the genus
level Staphylococcus,
Enterobacteriaceae,
Psedomonas followed by
Streptococcus, Lactobacillus

HM contains a diverse
population of bacteria.

United States

: r;=2d1 0 6 mo post- Hiah-throughout Predominant: Firmicutes; at the Relatively stable microbial
Williams et al., 2017 P 9 g P genus level Streptococcus, communities within HM
partum sequencing .
Staphylococcus produced by individual women.
- 9 samples from each
subject
- ltaly — HM may influence infant gut
Biagi et al., 2017 - n=36 lllumina NGS Predominant. Streptococcus, colonization and immune

20 d postpartum

Staphylococcus, Bifidobacterium

system.

HM, human milk; LAB, lactic acid bacteria; OUT, operational taxonomic unit; PCR, polymerase chain reaction; gPCR, quantitative polymerase chain
reaction; gRTi, quantitative real time; RAPD, random amplified polymorphic DNA; rRNA, ribosomal RNA.
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Ilumina Next Generat1on Sequencmg(NGS) 71ES ARSILE ERol Q= AdES &
(phylum)¥} &{(genus) Aot ZR] mdE A R ARt oY B W
u s 23 29 —‘?—(phylum) 01]/\1 v|walgich B4 A3} Proteobacteria @t Firmicutes
F(phylum)o] AIgE 7ked] 3607 o14e] 4i(genus)ol BRIEUTt. Z(genus) FEA=
Pseudomonas @} Staphylococcus 7} AA| #7129 tiokeg XA
Folle 773t ofdo] ¥EE Bt 7= AR ] 2Ag0l Hgt E}Ok—} A Adso| R
%7 Qlt}. Urbaniak $(2016)2 3999] 7iutt ojA43S giAto g 295 561al, 16S rRNA &
AR] 271 949 V6= 207 k= primerS ©-851] Illumina NGS < Ag3ch 1
A3} Firmicutes, Proteobacteria S(phylum)?] S-AIFTE o= Jost 5(2013)0] A2 oflA X158
519 454-pyrosequencing2& E-F3t A7} FUst &(genus) FE0NA= Staphylococcus,
Pseudomonas 7t 7V 80, 11 th2-0F Sterptococcus, Lactobacillus 22 B3I}
Williams 5(2017)<= f 51 21789 72783t w5l o/dE o= S4F 3 247 62A71A|
% o HRE AU EEES 16S rRNA A% 27HH 9 VI-V2E HZFHOoZ 3l
high-throughput sequencing= EOH EFEt BE 7|74e] RN Firmicutes F(phylum)
o] 7K} 2AIJAL, 4{genus) TEAAME Streptococcust SZap/zylococcusﬂ 7 QA3
Biagi 5(2017)2 3699 A7t O]E}F/]O} oS o E RRE AFI5to] 16S rRNA F314H2]
zZ7M 99 V3-V4E #2032 319] [llumina NGS ¥ APt 1 23, Streptococcus,
Staphylococcus, Bifidobacterium 4{(genus)?] ATt
Z3A 02 FHY Ei= e f403 TE A9 3oy F4d0] §ls 7%t oAdo] Wk H
of thefgt Al o] SRR Zlo] SAlsislth. Bl Ayl wet m"ﬁ‘ﬂ Al 25 24401
A1o)7} YA, EEO] A7} Staphylococcus, Streptococcus ${genus)S SHSICHL )
tHFitzstevens er al, 2017). 1=t Q5 7o Y= Ajo]7} ofd Jcio]_E Qla] Yt Z1%1
A Z71491 A5 E39 g uiol & Ao|tiMcGuire & McGuire, 2015).

=

o

2. 27 DJY=F2| 280 0| |
S 27H%t oS AFEAE 22

oM &2 0z Tt F7 Al

R

g i
r

T‘)i

e A EAMEE 7S ARESte] K-
= H%}E} T2 AREY] Adte] AR Alelrt verd
o}, ojZet ol & Ftew= 8Q10] FIRIA| HEs| AT = FIARE di= A 71 HES
Zlolo]| QJsff WAYGE Ao E 7T 4= Qltk. 11 vl Q1SHA, A, AYejely WHolso] Hf
HBES Y= € 5 ltks Balso] Atk FAFCE A2d ], F 717k =5 FH],
AHEO] HIh AR A7l B A, HIV, /89, 2skd A5, 3ok A18)8 1 d=2 &
2= At McGuire & McGuire, 2015). ESF 2§ n]PEEL .90 ZA5l= ofd] 4440 9
A= Bk 4= QltiHeikkild er al, 2003; Kelsey et al, 2006; Bode, 2012; Hunt et al,
2012; Van Niekerk er al, 2014). Tusar 5(2014)°] 2514, & A= o o] F 7+
Afolof A= Zpo|7} Sl 4= Qi

10 7

msk

1) 1 712tat 29t ey

ot 7 Wol B A2 f 7|7} £t ;oE}H A Gkl Het A Aol A
E°] Cabrera-Rubio $(2012)2 HHE= oX49] 2Rol Weisella, Leuconostoc, Staphy-
lococcus, Streptococcus, 181l Lactococcus E(genus)©] $AISH ¥, A4S0l Veillo-
nella, Leptotrichia, Prevotella7} B Zoldthal Rt E3t AlGd2 Balst oj4do] »g
7} ARG oA 9] WRHTE £2 H&9| AcinetobacterE 7HA= 5 E4 FHjo wh G

www.ksdst.org
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PES] 27t 22 By} EFF Khodayar-Pardo 5(2014)2 32992 2591 o4 o
4o 24 & A 35 Bt Rl wet A At 7t VAL, §3] Bifidobacterium,
Enterococcus spp.9] 7t S712S Bt E3L ol SAIAET Y% Akt o Er} o
7 Ao E4RRE o439 B[N Bifidobacterium spp.2] SE7t @A EUXAL, AARTRE of
A} AFANZ Bt ool 2071 H w2 Al 558 YUellty. &3, Bifidobacterium
spp.= AFENE B9 o d BT} AAETIE of/49] BRollA] o RIMskA HEEA. ofd A+
L Cabrera-Rubio 5(2012)9] 917:9R= th2A] NGS o] ofd ¥4 PCR £4] WS AR5
2o AAAQ] vBE 39 Bishs I 4= gl

T4 Urbaniak 542016} & ujREE0] £5t Fefjof] G w7 g=rty HHct. oj52
Cabrera-Rubio 5{2012)°] H[THQI o3z} 187] o2 9] B-R/E AFsto] 13t A7-Uo=
ZF o] vleg gholA] oorar, Ao] vgkal Bt et uials ke A2 BES 71
EA519.0H, BA1A 24 glo] w1 4] 2R jolE 7HA| 1L £4t Fejof| T u|AiEE9]
Zo|2 HOPZ| W] 1 e U 4 okl FFet 3t AZboHA| RARRE A9 HRE
EAL g ol E4RRE AbLo] Tgel 1 Jgo] IA| thEx] Agfrhal gk Williams 5(2017)2
9 Fefol] w2 g ngESY) Aol ERIFOM, =f 717t A= T Y BG vy
E3o] Hwd oA fAETh Bagict. Algto] Ao whet 44=0 Al Fdo] $716 =
o}, 7H T 1071 S(genus)d] 739 1 2442 WS} nlujgict. of=gh 23tz zjolo] gt
SF YRl & = glov, AFH W, B4 WY 2ol Yle® g 4= itk

2) AtO| H|TE

Cabrera-Rubio 5(2012)2 F3t Body Mass Index(BMI)7} 30 ©|/d<1 v]gt AR o] 2.5-21 BMI
25 o1l B A At R{-E H|wFS f nPYES] o] A= HE1, H|RE 4HE O] BTt
At thi/de] Aok Bugict 32 o] A 7|50] gl7] wiZof| oA #3, s YT SH
T AAIZQ] FF/Hl T Bk SRIT 4= gigloy, 22 Aol RARE MR A,
A=) wizol AR T Ae] Alol7h (3 HiRiolu A3 HPH ozt Zo] ofye}, BMIQ|
Zpolof] 2Jgt Aojekar ZZA9Itt. T3, Collado 5(2012)2 AHLO] v[gh AF% 7]7F J8j3 Bf
9] HBETF Alo]Q] A AJHRHAIE gRlolr] gt IS XPFLE. 56752 THE o222
IAF, 3482 AAF)S Ao Z 245 1~2Y, 18, 181 62A9] B-5E FFsto] qPCR
< AP} 4 A, A At Blu e o JAHF ARS] B[l Sraphylococcus
E(genus) Aldko] o Wk, Bifidobacterium €{genus) M) © itk Williams 5(2017)%
At o] mjgto] w4 mBEF0] Hphylum) FEolle d3e A LA S(genus) 04
Granulicatella®] 5712 ¥o] Itk H gt

3) M=ol A

o] o JAE2 Bf W nEI BRske] Aol A% Aefo] 23E 9. g =
Gonzalez 5{(2013)Z ofo]= FHe-E Hol= ofxel7} o9 Hf7t =2 Al T T =2
Lactobacillus spp. R1ES 9 oH, ofo]= QFAHle-& Ho|= ojAo] Qo= Saphylococcus
hominis$} S, aureus7} W2 WL =2 EAES YR AR oE v3E AL} T2E oy
831E9] oflo]= o] thek Wi doll F3kE FU= &= Uth 12U ofo|2 AH L= QIS midE
T3o] ¥Rt AU £ Qltk. EZH Olivares 5(2014)2 40| = 1279 AH]Ql /g3t
12749] 2783t AHQl o3 tdeE AdE AP ole2 AAHo] = o ET A7et
oA 9] B39l Bifidobacterium spp.2} Bacteroides fragilis @ 7t o @ktkal 23}, o]
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St ¥8l= TGF-b1, ¥4 immunoglobulin A9F 22 &5 Y| YRS E49] 5% 745 54t
k. E3F Gronlund 5(2007)2 L2717} gl o/dell Hlsh L2717} e 03/49] HfollA
Bifidobacterium©] © AA FAFJ gHglch. 2ol Jiménez $(2015)°] AZSH 1059
Aol FHiedo] Ql= 1099 AME Vo2 Hf U metagenome= B|XFTE 7A733E 4O
Efoks veA 34 890l 29 ALe| 3% Staphylococcus aureus7h 3| w2 &S
YR, ok 899l 8- Staphylococcus epidermidis BE F7AA7E S7HH ol=%t
AE0] Halgh Ajol5o] Q&A] Aro] ofgt ARIA], o tE Q%lof| 97t Z1X] EH4l3] 517
it 5= B FHRE it Vg AdS 2T Bart kS Aot McGuire & McGuire,
2015).

4) 29 W 714 24
A AR TS, A, APl WHolo Holo] Bf W 4 AdR E3 Al 2l ¥F=
FAY, Aletell o8l kS s 4= Uk olEgt o 7FE Fidols B w2 human milk
oligosaccharides(HMO)¥Q Zo|thBode, 2012). HMO+= 433t o}7]9] AsiollA felite] 4
S A 4 Q7] W&ol HA9] “prebiotics’Z FEA QU Hunt 520122 HMOZ} 25+
of EAlsks vBE T BRS¢ ASE AT Aol SR 58] Staphylococcus
spp. 2 A Bo] UMtk ERL, conjugated linoleic acid®t Zo] B-fo A= Thgdt Al
Wato] 2R f Alte] S 28T & ks A SRIEYHKelsey er al, 2006). #5F opzt
Heikkila®t Saris(2003)7F 813l ZAAH 25 Wi nlBE 7o) 452k E5F dojd 4= k.

3. B9 Dd=Ese 71

I8 U nE9 71€o] ojtiQlt sl Ak TAE =4 A 5 sholt). oleh Wgt At At
=2 ol59] 7|¢¥o] Efsittal Wolal itk AlE 501, Bf 75 SHA] @ 4HRO] fAIFA0
Aolol= Hlgto] EAgtttar ¥ e vf Qlcklatuga et al, 2014; Xuan et al, 2014; Chan et
al, 2016). o3t T2 54 A7 ol Al Algshs shte] 350l € & IS 4
3] AR HRodriguez, 2014, McGuire & McGuire, 2017). E-H0] 245K vAIEE0] ofgA
FYE ARJA] FAGHR] QARE FA] F 7] BREE FEokL itk fA4TE B RERE 59
=AY, entero-mammary pathwayE &3l 8104 7|9IstAY, F H= 255 B 42
= 2 Ao|tHFernandeza et al, 2013; Jost et al, 2015; Fig. 1).

AREe] Zh AAIRRO] EAcks BESS AR YT BAE Holn et AdoAgsitt
(Costello er al, 2009). TbA 259 nlBES ESH 4H 12|11 op7|et WA T vAE 3
o =EHoEHN A&H R JFS FHEE 4= Stk Ramsay 5(2004)2 E/-E Ffok= &<t
H{7F HA] fAEe R dRd & okl Btk oj#et A2 o] Qlt {4 Atol9] At
WS 75HA sk ol ARl A2 E 4= Sl Al B W nl eSS} BEiste] o7
UA] Foh= F2o] o WA AR XJoprt YA ¢k oFr|9] I oA Streprococcus spp.7t
QA5 AoR YERYTtHAas et al, 2005; Cephas et al, 2011; Yang et al, 2012). ESt
Streptococcus spp.= 72t Ad& BFoA FESHA EAck= ASE F ShHeltHjiménez
et al., 2008a, 2008b; Hunt et al, 2011). o= ®-8-9] njEZo] 29| n|RBEF AHo| £33t
AgZ T 4= Stk 7S SR T8y o= oI W7 A AHHOAN Y= MRt
o] FEZ 7HA| 1L th= 2AE Ao EgHMartin et al, 2004).

Staphylococcus, Corynebacterium, Propionibacterium; 720] 7391 mFof dukxo g &)
Sk A Al A EE0] BRolxe sk A=K Gao er al, 2007; Grice er al., 2009;

0
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Enterocytes

Fig. 1. Potential sources of the bacteria present in human colostrum and milk. DC: dendritic cell
(modified from Ferndndeza et al., 2013).

Gao er al, 2010). oli= AtEO] H R nYEFI Ao AEo 2N HR0] vYES 0] YT
£ & Qvke 7S A V\Wl":} T 2g W Al 2F R §4 fRY Al 21 RS
7S o LE A= % 935}7 9Jovk FQ oA Eot 2AFcHHunt er al, 2011). ¥
3 749] o2t AolE B HAEFo| Tes| HRERE QH Zlo] opdE Uehdch E3h
=P34 F At lactobacﬂh FL bifidobacteria?} AHH.9] B9 FHoA= —,v_—ﬂE]C” o} ot
o2 YZAEe EEA] &S 4 U232 EFHGueimonde er al, 2007; Martin et al, 2009).
Ko} Hof| 2 EH Martin 5(2003)2] d7olAe 204 £23t lactobacilli®} enterococciZt
-2 7§A)9] m¥of| A Belgt lactobacilli, enterococci®t @202 th2A Yelyth Bifido-
bacteria®] 7%, oI5 At @714 nl=C] &517] o] AR ni= o]&9 7]¢o]
H 4 UtGueimonde er a/, 2007). °]¢} 2L A AIEL FHojx 1L nPERo] dH =
Wl HA=E S5l AL AoilA 71016"% Aolg= AjkS Hukzlgict.

jud

HIE olwA Aldo] AANE Ffste] GHOE 05T & A, 1 AR 714 ofzle ghes|
s 2, B0 ol 1&*% S 278 AR B S50 50
o o 4 ST AR SHIOTA FUST Y > 9SS BT

Vazquez-Torres 5(1999)7} Rescigno —(2001) O V7 FET|MIES} ANV AT E B
T 4= Q3 SRIFT:. E3F, Macpherson 5(2004)°] ﬂJJEﬂ*ﬂi# AA| =7} AokQl= Al
TAES BT BRT 5 SS HEh ot AAEE IAE ERolA EHEE Aolsle Al
2] 7|90l AHHY] AU &= 9lom, o] Alxto] AHRY] /ET AL} tiAA| T} oloh= Sl
N ARE B3 g7 TS Aolak= 7S 4L 4 99tHFernandez er al, 2013). 0|3

o5 SHHSI= of] d450] EE 0K Langa, 2006; Perez et al, 2007), OF3& ¢ W2
A7 sk gAolt.

[

A=
A7 ool mRk vipst B4 0)gE 24 T2E 73 9hgo] Ssl. it ohet
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FEATO] 4, B QFH, vE 24 o] AR e Eeh, AR HE d7EdE
o] ZBH 2= Streprococcust Staphylococcus %(genus)y= X3 TPIEZC] U0 Z Ao}
I Qltk. o]F ZAR R W, oWt Streptococcus?t Staphylococcus= EA7F YEFE o= 7h
A= Al Z(genus)?l A& BRItk 4= 7|7t B9k el Ahwo] H]qh, Aol 747}, 35k A&

559 8]10 & Qlgf| 5 nES] P B = Atk AT AFEo] oY, ofE il
£ A7 23 E3F 2P| fie] 2§ nESel 9T F= 220 Hgs| o)) Hede
o] B2 A7t 289 Zlojh 2§ W vEY] §Y AE= IA 4TS B8 9 ARt
entero-mammary pathway2h= Wl AEE 7= itk Bf w82 719 dsix=
obl ©f w2 A7t BRgH AR ANL AF7IAY] ATt AAE SAR 2 W Zf W nEE0]
TRt Aol A 71R132-2 EHsitt. Ef= o I7F 97 717kt RdeHA Wi A= 079
ngEe] EXRITHE BHEA] 1 o] SlE Aloltk. A2 Ef W PlA8EC] “probiotics’®
21gsto] o}7]9] 27] U HBES B0 =R & ACE F551 itk wEtA B nES
o] EAo tiet WS dol BR7t 7HR= Ale] 43 olgo] o719 z7el mlAl= Fagol Hhigt
A7t ] Y= ojof & ZlolH, o2t A5 KEfolA Eefgt #E ol851o] probiotics
9] /ME 7ssHA sk, oF A&sto] Bt Hfo] 77k RARRE We o A & A=

7
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