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g =] H3he AtgshE =7l @A A% St
Skl gl FAlolth ofefgh @A A9 Y87 (hygiene
hypothesis) & &3] AW Eojx]=t], /JHE f|PeE e
ANt vlole] s, 718 o] FhaE o] wAEel st
A A o] A=) AFEA T helper 2(Th2) HHkg-o]
doju} A= 7] Agho] stk Zoltk! nj gt |
A 9F2] W2 WA (innate immunity) o &3l A2
¥, & Toll-like receptors(TLR) || 2Jsl] wi7)= 1L
AR YAEY S S Ao RN 552 o
7176 F sk Bl ol 2-g 4 (adaptive immunity)
o] Bd3lel Ao F s S st AL, WA
3, =473 (atherosclerosis), 427, AP A4S
5 o8] Ag} Aol Qe Ao deA uk?

F el =r] 2] Qo) WA 53] TLRO| o2
of thel] =2 A7k o]Fox|aL Qlom, ofefdt At
55 WO R X9} et A8-5 AlEstal glrk o]
| o] E=ollXe =)ol thst TLRE] <fgde] chsh
AA7HA] Barg ofsh7], QA A4 dA7ddEs 7]
<35kl TLRY} #Eo] Ales X7 9 o] dvss
7)z=etaat gk
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L A & S

A7st Abgte] wdEel ASEE o nAES A
ZE el wel7)7de) oJs) IAE AL AL olegh o7
Mol waa ol FFolgzo] F24 2 (clonal
expansion) o] 9J&8HA] &) wEol] 71 $EU)7HS JQ

2 3 gtk AR FEAlE B VR WA
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ol FEH AL A FAskaL Sl AL patho-
gen—associated molecular patterns (PAMPs) S <1x|g+
oz maE HadAe] SolAox vhgsh=t, o]flo] 3
Ae] 7193 AAgle] T2 Bol el wet Afshs 4
2199 =84 (A, T cell receptor) £+2] xfo] o],
o]#]8t 48A52L pattern—recognition receptore}ilE
stk "] wdrle] 532 Auidel oJsl FdsE=
23] FgA|ol= G| AU 8Al= A

—1 0
2833} 84| (germline—encoded receptor) o] &%

Al BAEE SR ol FoR FEA AE -2 A X
9] B AEelM vpepder?
UAEeA o] 8A= 715802 BuE (secreted), AIE

o]8]3 (endocytic), 4133 (signaling) 2.2 Y= 4 3
o} EH RS At Ao 24 opsonin®® AH-g-5)
o] B (complement) &} t&A3ze] &3l JAA|H =S &}
+1)], mannan—binding lectin, C—reactive protein®] tj
FAot}. AlZo]d @ XA el EAjeh= 2
© 24 macrophage mannose receptor, macrophage
scavenger receptor 5°] dGE ", A2 A= Al
3 9] lysozyme O & O] EAIA EAHES atal o] T A
B ozl o MHC (major histocompatibility complex) @il
olal| AEZEA AAJHECE AT ML o] s A
AE DA B A Ldls FEgho =z ohef
3 95 AlIEIRIS #H]eHES sh=d], TLRo] {7]°|
et TLRE Houke-o] frieel 55 &S a7 &
o] 2o GAsHE ALY

TLR

Toll ©hzle 2]2-of 21} (fruitfly) Drosophila me-
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Table 1. Toll-like receptor family members and their endogenous and exogenous ligands

TollHike
receptors Endogenous ligands Exogenous ligands
family member
TLR-1 a Mycobacterial lipoprotein, triacylated lipopeptides
LPS, zymosan, peptidoglycan, lipoproteins,

TLR-2 Hsp60 (bacteria and mypoplasmas), lipotechoic aC|d,_
Glycosylphosphatidylinositol (GPI)-anchor proteins,
Pam3Cys-Ser-Lys4

TLR-3 a Poly (I : C) (viral ds RNA)

Hsp60, Hsp70, saturated fatty acids, Hyaluronic-acid . o .
TLR-4 fragment, surfactant protein-A, lipid A, RP105 LPS, respiratory syncytial virus protein F
TLR-5 a Flagellin
Mycoplasmatic lipoproteins, lipotechoic acid,

TLR-6 a !
peptidoglycan

TLR-7 a ss RNA (virus), resiquimoid, imiquinoid

TLR-8 ssRNA (human) Resiquimoid, imiquinoid

TLR-9 a CpG DNA, dsDNA (virus), ISS

TLR-10 a A

TLR-11 a Uropathogenic bacterial antigens, profilin (T. gondii)

a ! ligand so far unknown, Hsp : heat shock protein, ISS :
Guanine-rich motifs

lanogasterol|A] wljo}d 7] Ftell vl AlAsEs 2
Hak= FeARA B ow Y o5 olg|d g
o 9gt AR (Toll pathway)”} o1& FEloA= Al
HSEh= 5t AEjo| o] FAL Grdomm 7k o

gk ofel, HFFEels WAHeNES Fieshzt 7]
ofghz Zloz AeXAl =t EfgEeld Toll}

/\].5]_ 7]L ° 7;3 1:]-1314;(10] Hlﬁﬂ(}j\_‘:_]:ﬂ o]% Toll?} _/,:
44| (Toll—like receptors)® F2A 1l TLR1¢] A
o7 F2YHAH(Table 1). ©]F 10712 TLRe] 2
A= A3 LPS(lipopolysaccharide) = TLR4Z 3 Al
7t Adgo] Hgow LeIxA Hrr”

TLRE 3% %Z—FE%Oﬂ M AEA] 3 EARFE
o] AR AEE 1A|ste], |eIukgell Qlo] 2F7](self)

G AT TRE 5 QuT A7 G713 Yole]
O

[‘

FH 7158 YeRdh olgfst 715 wiEel TLRS 52
AL, A E (dendritic cell), 47, A T Al
AWM (dermal endothelial cells) Sol 23 x o]

AUtk e FH2E] Aol gk Auje] ol 24Eo]
TLRE &8l TAVIHEE S & Sl Zo= B
aEom, AEAL] vz =4el gk vEgel 3o
/\1_)_ %05} oﬂa]—g »5]__ 74& olg;]zq oh;]. H.E_ TLR%
AIEE dlellA AR e ded 25 vepdle), TLR 2kt
E7F A% TLRE Al Wi TIR(Tol/IL—1R) domain®]
MyD88= &%l 7z} Agtsto] A=, A= A
ARRIZF NF« B(nuclear transcription factor kappa—B) &

A3

immunostimulatory sequences, LPS :

lipopolysaccharide, CpG : Cytosine-

zII

Fig. 1. Role of TLRs in the control of adaptive immunity. TLRs sense
the presence of infection through recognition of PAMPs (patho-
gen-associated molecular patterns). Recognition of PAMPs by
Toll-like receptors (TLRs) expressed on antigen-presenting cells
(APC), such as dendritic cells, upregulates cell-surface expres-
sion of co-stimulatory (CD80 and CD86) molecules and major
histocompatibility complex class II (MHC II) molecules. TLRs also
induce expression of cytokines, such as interleukin-12 (IL)-12, and
chemokines and their receptors, and trigger many other events
associated with dendritic cell maturation. Induction of CD80/86
on APCs by TLRs leads to the activation of T cells specific for
pathogens that trigger TLR signalling. IL-12 induced by TLRs also
contributes to the differentiation of activated T cells into T helper
(TH) 1 effector cells. It is not yet known whether TLRs have any
role in the induction of TH2 responses. IFN- 7 : interferon- 7, PRR :
pattern-recognition receptor (Adapted from Nat Rev Immunol
2001 ; 1 : 135-45).
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&l IxEk Ad<saliAEa] MHC wAkeh 28 Honkg-2] f
Lol WiEA] Q3 CD80/86Y #e TS5 A=A} (co—
stimulatory molecule) & A|EXHo]| UHo 2 EH}A
=31 ofg] Afe|E7IRIE EulsHAl Etk(Fig. 1. olEA 4
<3t AN A= UxAw 7k v A8 (naive) T AlE
2 AT 9ok A= ojd walA F9lo] Th2 A
A2E Joyl= aygel deEe] H7] Yaide
Aol s A=AlAk she, o)A o] nl g odt 2FH
2o FARE 715 S YERl= oJd 8459 (enzymatic
activity) o] 2]t Z191%], PAMPs2] 23] 2]t AQIA]+=
ol §g3| vha] x| x| agiet?

FAPIA L FEATEAL 238 2 gt C-F 9
52 TLR 59 &l ool xjolof upg} ofg] ofg o
4= QIth FAPIAIEL ofgel uhet WAl s
YERNIL Thl, Th2 =2 248 T Az ¥
AT BxE Mg og At oE 5,
myeloid CD11c+/CD1b+ FAAAI¥EE TLRI,
4,5, 6, 75 2388k, CD123+ plasmacytoid 54
JASE= TLR6, 7, 8, 95 waldhth 12|22 myeloid
FAAAEE TLRI, 2, 4, 5, 6 &l oje] AlAdE,
TLR3®Z ©]% RNA, TLR7Z v Hlo]#A RNAZ <l
Agt}, WA plasmacytoid FAAIEE TLRIS %3
Alit DNAS] CpG 43 (motifs), TLR7, 82 %3 9l
RNAE QI8 IFN— ¢ 9] Aiks Fall ohekst nlo)
2o gigk Aol 58] Fe8kh!” TLR A5 w7
T AL 54 T AE ol o FaHEs she Alol&
7R1S BHslEE FAAANTES A7 LPS, CpG
18, welel2 o]F RNA 53 22 E2 TLR 2i=s
Thl #% Al]E7RIQ IL-129} [L-18< Rujsie=
3ol T AIEE Thl AlEZ 285 stk 7145t
54 At Th2 Al 315 sk, of| TLRE| A
=l oJsliA FAFAHETF Th2 AL E8ls fesheAls
ol 23] e x| A grgket )
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Hygiene Hypothesis
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Table 2. Microbial exposures associated with less allergy and as-
thma : Clinical studies

Infections
Respiratory tract : measles, tuberculosis
Gastrointestinal tract : hepatitis A, Helicobacter pylori,
Toxoplasma gondii, schistosomiasis, hookworm
Common colds
Early gastrointestinal tract colonization
Less antibiotic use
Anthroposophical lifestyle (Rudolf Steiner schools)
Less antibiotic use
Eating fermented, lactobacillus-containing vegetables
Farming lifestyle
Animal contact
Stables exposure
Drinking unpasteurized farm milk
Endotoxin
Metropolitan lifestyle
Endotoxin
Common colds
Early day care
Larger family size
Animal exposure
Rural homes
Farms
Pet keeping

gke] who] Fhasith= Haso] o]sh 7MdES S
&3 QUtH(Table 2).'?

e ofd 79, olE 50 respiratory syncytial virus
(RSV)4} Bordetella pertussis 5 IgE A4S S71417]
3, &5 A8 Th2 Aews-s S7M7)e Zlew &
24 Qe st olelol e gy e B AT
So] A=) ¥y WA e4rES
ki A 52 7ol Qs <=7 Hge]
AEths Aol wita] AA|eAE g AR et
A Aol RS dulEr) A3k S By
AR el sk Blo] ot A4 & 7] wA=E

g o3, S A, Aol vYes Uisa Foll gk =
Z9] 7ast FuUAH o] HE} Sof 3k sloz o3
atar Qltk. o] d JFe AR Aot AlEsEe] &
EEolAA U vAES] FAkEe| wEo] o] E45
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geks vA Fallet e tigk Th2 W& =
» Qe Er] BL F771A Pk

HAA A} A em ddslr] Qlaixe AAZ ] v
=0l &gt =0l Qlojof ahH, o)L Fat(germ—free)
so ] FEAS R 2 vebdt) Fshg ol &)

ol

& s EES Aol fHaste]l WAl gk vt
Q1 HANRS-S ERYA] & Wk ofgt ARl |
78 (immune tolerance) & 7HA38te] A Foj¥ g
o] tfai Th2 Uﬂoﬂ*ﬂoe HolA #th w3t o]t =
SolA vEAd A= Folaha A Q1 Mo ahe-
= A 3EsH) QE}” olgst Ay ufiMlato] A8
oF A17]ell Th1/Th2 ®HPdelE Adshk= ol 588 o

< shal Q&= Kool itk

A7PdE Hesr o w Arshs vl 7 7 7]140]
A ek Agoll iRl 713 WAL wgshEA o
g2 o] Hodukso] Th2Z4E] Thl W&o % o]FH
A Fa|A e 2717 S7scR= Zlo]tHmissing immune
deviation, Th1/Th2 imbalance).'® A2 0= 1}ole] u}
2} WolAl= Th2ellA] Thl Wk o= o)FstA =t
(immune deviation) WA=l &St A=2] TAaRE S
A2 8 NK Al32S] TLRe gt Ak=o] 75 Thl Al
XR0] WeE = Bk oyl Th2 Mx9] 3= 9

Reduced Th1

Fewer PAMPs e
Less IL-12 polarization

and pathogens
PAMP or
o pathogen

Dendritic \
cell .L)

Greater Th2
response

!

More allergic
disorders

Fig. 2. The hypothesis of missing immune deviation as an expla-
nation for the increased prevalence of allergy as a consequence
of improved hygiene. The reduced microbial burden during ch-
ildhood caused by Westernized lifestyles results in decreased
stimulation of innate immune cells and reduced production of
IL-12, which is the most important Thl-polarizing cytokine. Under
these conditions, the adaptive immune response to ‘innocuous’
environmental antigens (allergens) is shifted towards a preva-
lent Th2 response (missing immune deviation) (Adapted from Im-
munology 2004 ; 112 : 352-63).
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A= [L-12, IFN-7 52 AllE7Iele] 723 5Jo]
G it The Wekgo] Z7kspl €k % Thl W

27} Th2 WH- A=z ZA322-S stix #3838 943t
3L 90t Thl/Th2 WkS-9] Btdo] d|=27]9) Helo]
2t et vk (Fig. 2).

o|#]sk 7];@% Asls o8kd rEA] thib A3
ol FrpE ok A e ATPH AR 2E Sl
P el 27) FEE0) e Aow AedA Yl of
Ey8al= Thl 2] 203 A1l T—heto] Bk

Aol Adlo] Q= Aow WuEy ek st CpG—oli-
godeoxynucleotide (ODN) §} Z+-& m) A& Bakio|u} [L—
129} IFN—y #8|E f58k= Z/‘j f‘g A1 734 (adjuvants)
T FEEONEE-S Th2elx Thlo® HshA7H, vl (R
=] =S F5e] Thl W %?-_ ‘/}E}L”E}Zl) s}
Ak olEgt 7oz Aol HA| o=
=, 7 Th2 A9eke-& sk 718%F ?:“’301 2
oA 938 2o uago] ;6722) Thl @k
ol <Jgt Al &7 ©F4 Y (IDDM), th 73t
% (multiple sclerosis) o] it AZ=o)x Ldd=27]9}
3 S7hElo] gk ARoltk® % Thl A} IFN- ¢
= g=r] RAERY 52 3ol b= °L€ﬂ
27] 958 d3AIE o FER AN 5o
Thl MEZE FoIFE W dH=r] dsve= @i’\]ﬂ
= Aol ofHel 23] F7ARIth= e}

T AR 78S wPE e AR Q1s)] WA 7]
S Sh= ZA(regulatory) T Al¥E(Treg cells) ] 7]59]

O

¢

FIASI

ﬁ Reduced stimulation

Fewer PAMPs and pathogens
wer PAMPs and pathogens of Treg cells

PAMP or
pathogen

+ @D

More allergic
and autoimmune
disorder

Fig. 3. The hypothesis of reduced immune regulation as an expl-
anation for the increased prevalence of allergy as a consequ-
ence of improved hygiene. The reduced microbial burden du-
ring childhood results in reduced stimulation of Treg cells, with
consequent implementation of both Thl and Th2 responses which
are responsible for the increased prevalence of both autoim-
mune and allergic disorders, respectively (Adapted from Immuno-
logy 2004 ; 112 : 352-63).
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LHAHEH A ot 2| =7]

Fhaeal o|& QIsf Falidt 7] drelell tisl HuE- o
Al Th2 Wehkso] yeldtl= Zolt}(reduced immune
suppression) (Fig. 3).?2 24 T AZ: [L-10< H1)s=
type 1 4 T A¥*(Trl), TGF— 8 (transforming growth
factor— )= EH]8H= type 3 helper T A3 (Th3), AIE
35l g3l AV e HERE CD4+CD25+T Al
Tow TAEG® el o x4 T AEe] A4
2 FAPFA AN EHEE IL-103 TGF-42] =4 3}
of TLRel 9&l =%, TLRS %3 x}=o] IL—-103}
TGF-B2] 571 &8l 28 T Mx S Feshe A
o7 oEA ek 74F 7o) WA Al eI
S T7M712 v 2] #xfel Y o] 99 3helEo]
A= IL-10S stk A7 A9E2 24 T Ao
oa) el E7] Hhgo] 2AEE AL AL E5 o]
gt 7ol mEw ARl A IR0 w=E2=U
S =7 5o] Th2 Mzt s Flo] opet 24 T
AE7F S, The A= 24 T A2 el ool
A A S5 IL-109] 2017 s A IL-49} IL-
130] 7k 79l =0 Y2717 FEsE ZoE
st olek® skAwk IL-100] Thl 9k A4
Tk oj el Th2 W85 S7FA1719, CD4+CD25+
T MEE Thl BES-S SAISHANE Th2 ¥Hg-2 A&}

o

Ir

A 27] FAS SellA AT oH A 7|]HeE
t} Aie = glon Az E dUE5o] Th2 Hk3o)
Thl AFo]|E7FIFN, IL—12) %%k olz}l W ool Ale)
EFRIIL-10, TGF—4)°ll 9J3lX % o]z o= oA wh=
Ao A ¢ ik o] 3t Al ETIRIES wIAA <]
T Ao)3 R Aol o8l 7] wiel] mlAEe

d2719] 7] f=7ld 9FS vA dHEIE AlS
el dial] B A7t o]FofXa Qlom, 1 F T F
55 W= Zlo] TLRolth o7 MyD88 23 whe-2 <A
To # vpEh k=t TLR Al dge] o= e IgE A
A& St Th2 Welkee] 718 vhebdlek™
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TLR4
8] AgrellA] del=7] RS virRRrel| Blsl A

o] WA sk Al o3l 24 F 2] s

29 wZo] de2r] RS ot £ 9le-S oju|giry

TS LPS B 48400 CD149] f1-74#F

phism)¢] ¢H27]¢] FFTE

7 |
2 ogzr] SERUS o]43t AoA, YEia H
7

71l ek Bkl & Qs Ao deld glox,
71l LPSE Fofshal 4ol g oAsh, Lol
717k AR Folie el=r] ABUSE oBAIVIE @
Q2
A

th 3 U529 £ wE3AY], $AREA FHA

Qo] whet A=) ot wi= oksia A = gk it
HOoRE AQoIA7IS] U wE L WA WAL oA
AT o)F A7) B WAL Ayl o B
2EQE? olgjg o= LPS ®rh HAdo] okt LPS

Aol disl AgskA =lom, tiaEAQl Zlo] Salmo-
nella Minnesota R595 LPS9] #-%=4]Q1 Monophophoryl
lipid A=A H2go] ZoHLPSS] 1/100—-10000) L#=7]
Age] A zxdARA A7 Yok o= TLR49}
A 7 e PAEE 0] AEEeH, 7P & o
A Zo] AGPs(aminoacyl glucosaminide phosphate) =
Al acyl chain®] Ad#ol] w} 2-gA7} w7 % sfal A
A7} F71% 1% LPS9} respiratory syncytial virus 7
< TLR4S] A7 glt=s 7|Ee] 348 HAAS o
A7l Ao® dejA] Q7] wiel, d29] ofslE ofwel
1L Asshk= vl TLR4 AgAVE a34d zow 47
Ha 9ok SHAINE TLR4 Al WHelolA] Alo]E71RIQl
IL-10& F7M1717] wiell TLR4 28419 AHEE &
7} Q1L glom gow ol thst At A Qaph

TLR2

of Fe] LPSE TLR2E F3l Alsxdo] =, o]g]
o} = lipopeptide, peptidoglycan, yeast A|E= AJ5-
mosan 5°] TLR29} A3}

TLR29] o] del|=7] ¥ Eo] 22 49 Loks
AN F7rEo] Q' FEe] Aols F TLR2Y #4
2] Wol7} g 2r) uhg o) e Qxlehe A dah=t? o
gl27]1¢} TLR29] A¥ds AAFSHARE opz7b4] el =
7] FEHEgelA e At tigixe S WS A9 2
Q3lt) HA mdloq TLR2 2HE-#| (peptidoglycan, &+
Al lipopeptide Pam3Cys—Ser—Lysd) & <d=27] 9=

H2-S ZHAAATEY v TLR2 ZHA1E deryvl
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7 FARAAR Folsto] IS we ¥
AZ 3} Th2 Alo]E7)910] F71E], TLR2:
7)o Th2 AER9] Ealor ojm &S 3
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TLR9
A5 DNAE #5355 DNAoIME YeERA] 9= un-
methylated Cytosine—Guanine repeat(CpG) dideoxynu-
cleotides® ¥3Fstal 23, CpG dideoxynucleotidesZ
oligodeoxynucleotidest= TLR9S} Aglslo 24
oAz gxul ul goly 2 71228 Yehdc) Y CpG
32 FAAEE Ao #H NKAE7F Th2 W
| AFae-= L}EML IL-10, IL—12, IFN— y & 4]
== skl ESE ©]83F immunostimulatory DNA se-
quences (ISS) + indoleamine 2,3—dioxygenase (IDO) &
S7MA 248 T AEE f5s8ta, 28 T AE] 93
Th2 W& oAlsHAl #ck'” 7Hahe vkg2o] CpG
DNAE Fofabdd 4], del27] 494, de27] vlgd =
oA NIES-S JAet AHRo|EHTE g4l
o7 oA Yk AR A7 o RA CpG S
e =7lle] s}etA o w AFAA FofshH oligodeoxynu-
cleotide® @5F0] P& Wmt A5av7t o $2 7o
2 BaEIek™ 297449 ¢15-2 CpG DNAZF TLR9
£ &8l gHl=r] Agks oelal A sk o a4
AAIstaL Qlom @Al v Q4] A57F Mg Qi

3>

3

Yot
3t

gk
5o

o~

Z.

P o

2

my

TLR72} TLR8

TLR7¥} TLR8E F+xA o2 w¢- Ak, x4 2
e T2 vpoly el gk @ RNAOIA|RE A5
WAE 27t=%E imidazoquinoline F%A]¢1 imiquimod
(R—837) ¢} resiquimod (R—848) ©]t}.*” Imidazoquino-
line IFN— 7y & S7HA7A dnfolel~ 755
ol og] upolg|A Aghe] A o7 ARE L Itk u}
o)A AL HAS o13A7]7] wlEel imiquimod<} re-
siquimod & TLR7, 8 2415 x48k21e] vlole] A 2}
A Aol AR = glelE) VdiEY FEREE Al
resiquimod®l] 2J8] Z7}¢l Thl Af]EFIRIO] Th2 HME
S5 oAl Zoz BuEgeY

Bacterial vaccines

Mycobacteria
Mycobacteriai= TLRel ¢]&2 0% [L-129} [FN— 7y

L=y

9] S7k5 B8l Ze Thl W2 =

#7 9tk™ Mycobacteriast &el27] HAS
A5}z

= o7 o
vehl=
std A2 A BCG (Bacillus Calmette—Guerin) 3%
At 95 kg2 A ET] HAS oAlsks SR
oY T2 AFexE BCG HET g2 t'“@
Fo| ATAAS VERYA] gk ek Asie] s
d#27]) Az FHEY G4BIATE sl RSl
I 20M7HA1e] A dpAEE dH27] S TAAA
oh? A BEREe BCG Folt IgEe] 7hadt ¥

Qel=r] PFWSE AR, e AT B

L CTRE |

o ok 2102 4% Mycobacterium vaccae™ 3
=] s vERloH, oldd avk= oA Alo]
EJRIZ IL-10% TGF-8 & k= 24 T A2 &5
kel gt o BIHE 2o} ok £1 FolE
)2 Heat—killed M. vaccaeS FoI3t 942 o+
oAl AN GIE YERIAIRE L2 ARt
o5t F32 JehA] EFE o]2fsh jo|7} i 99l

& o} WA A AABA AHE F9 e

Zo|=7h mEe] aaks Welldle 7hsdol AlZlH L 9
1 A ] QAT ATEL BCGH M. vaccae”}
dHETE

A 8sh= diE= A aEolA] AR E4
5 z7] A EE el s 52t 9e Ao V)

thstar lek.

Bacterial extracts

AESHE Al FEES YIRS s 3
Bk AfER F450) 9or] Thl Hepke-S Z71
713l SR FREI At FEES AR Folet

el

g ca? 2 2E71100] i sl o3 ol
Aom ¥ B AL ATS Bl ol 7

| 257 1 4 1 e Wl T/NATY At 5
=)o) gk W gyhs el FHEHIIC
o] o Ayh= Al FE=o] el o7k 49| ofskE
7E]l-_/]\_/\]7a1 %_E_t‘ll- O]'L]a' ]E7] tﬂ-/\gﬁ. ]H]—ﬁ]— 2= 01%%

ANt QFo ofel T B 17t Besht?

N

z\:lo]

Probiotics
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