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ABSTRACT

The immune system of mammals includes a complex array of cells and molecules, which interact to
provide protection from pathogenic microorganisms. The beneficial role played by lactic acid bacteria and
milk-derived peptide in the humans, including the effects on the immune system, has been extensively
reported. They are present in dairy products and are frequently used as nutraceuticals to some improve some
biological functions in the host. The activation of the systemic and secretory immune response by lactic acid
bacteria and milk-derived peptide requires many complex interactions among th different constituents of the
intestinal ecosystem. The aim of this review was to make the point about the immunological potential of

lactic acid bacteria and milk-derived peptide.
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e g s, FAEE FAske A Ed 54 EHY d5E fidste Edo] HEsh Ay
o] Aol GEbA & F919 HAANLHF HANEE AFAA d53 22 TAE Aok
A olE gk Ao @A A MAAAE FAM F= 2% 2<llH, ol FAs7] e Fot
o] Mgk A+FF(intestinal microflora)®] FA|7} FFAolt}y, il fFibdS Fiksbrs, f714 2|
HE A 53 22 =4 AN Tl el A AAsS F, F3 oA Ee) frefAldel F
AEE Ag AAe 53l HolFAY 39 A EHE 77 A 55 o FR 9] fod S
FA8 F= 4TS SthRuiz et al.,, 2005). Zhang 5(2005) FAkt Bl 98 FE% < prostaglandin,
leukotriene % cytokine 59 €5 F& AAE JAGtA o243 oA AF B kEHE LstdS B
338 F= ASRE FG32H, Perdigon 5(2002)2 Aol M E FEA AT AR &
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X RS Aty st
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Z74 8l = Arunachalam et al., 2000). f-2toll €]t macrophage®] phagocytic capacityol]
£ AW B L acidophilus7} murine E=] 938 5-2] macrophage] B4l5 3 Q1A & o A
g o] &4 5E S ZItE Bt 9O H(Schiffrin et al., 1997), L. rhamnosus GG+ A AU]
neutrophilsso®] B4 28 48 A|(phagocycytosis receptors) CR1, CR3, FcgRIIl, FcaRe| od-E& F7HA]A
a2 59 FS AAlF =t Zhang et al., 2005). 3, 2k NK cell& S EE =9 NK cell-‘?] s
Ass Z7H71=, 1= NK cell®] $23F cytokineSl IL-159] A2bs FHZAAF | whe} o] Foj Ao,
L. casei Shirota= NK cell2 €43} A|7]&= cytokineS! IL-12E A AFst NK cell& 43} A7 Ao =2
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{Table 1> Probiotic influence on different immune functions(Delcenserie et al., 2007)

Immune system effect

Organism

References

L. acidophilus

(johnsonii)Lal Arunachalam et al., 2000;
Increased phagocytosis L. casei Donnet-Hughes et al., 1998;
capacity B. lactis Bbl2 Perdlgqn (.3t al., 1988;

B. lactis HNO19 Schiffrin. 1994;

L. rhamnosus GG Schiffrin et al.,, 1997

L. rhamnosus HNOO1

L. casei subsp.

casei+dextran Gill et al., 2001a;

Increased NK cell
activity

B. lactis Bb12
B. lactis HN109
L. rhamnosus HNOO1

Ogawa et al., 2006;
Sheih et al., 2001

Stimulation of IgA
production

B. bifidum

L. acidophilus
(johnsonii)Lal

L. casei rhamnosus GG
B. lactis Bbl2

Fukushima et al., 1998;
Ibnou-Zekri et al., 2003;
Isolauri et al., 1995;
Kaila et al., 1995;
Link-Amster et al., 1994;
Majamaa et al., 1995;
Park et al., 2002

Suppression of
lymphocyte proliferation,
Induction of apoptosis

. thamnosus GG
casei GG
lactis

. acidophilus
thermophilus
para casei

Nt

Caro et al., 20006;
Sturm et al., 2005;
Vonder Weild et al., 2001
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m4od; Adaptive Immunity) =

2 Z7tsA = & A2 BV E S tH(Zhang et al., 2005).

<= o] FAYstA HH I el 9ty fFrEo] Ao HAA

telt Uebr] wj el Sol3 W (specific immunity)©]2ta e ST}
lympocyte)2t T HEZ7(T lympocyte)ol] &8t YEh b= AYug0 =2 B

e o % JEMNEE Eotd F FAS AAst I AN F A4 54



+ Inhibit the proliferation of Th2 cells
+ Suppress the switching of B cells
S
™
«IL-4, IL-5, IL-10,IL-13 production
+ Promote the production of IgE
S
- Th2t — IgE t — sensitive of the outside stuff
*Th1it — Th2l — decrease atopy and allergy
<Fig. 1> Effects of immuemodulation by Th1/Th2 balance.
W o) oaf 7R En, T Y75 NK cell2 A7 lymphoklne wH skl oAl Eut nhol2] 2~
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cytokine®] AAHS Z7IAA FE Ao el Z A= o] 2 THMoore et al., 2001). Lactobacilli<}
bifidobacterias ©]-&3t] A TH LEF HF ] SHTE Akl s 4 W IgA FE7F STk A
o= FlEReH, 3t A= B cellel 93 BI5o]4 [gA%t 5ol £HY IgA EFE S7HA
rotavirus, Samonella 52} 72> WYA 52 F4S A5}

2]
= A E B EY QItKSchiffrin et al., 1997).
ofg] 7kA X THE I(Helper T-cel)E9] #3832 $HA AolA T8¢ 9GS sty EX THXE &
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3 A3 68 aH o g Yehe 202 B EY A tiYoshitaka et al., 2006). Th¥3 Lactobacilli
7hste] Aojxl AMFAE ol gste] FEARAS A AbgAll oF Thl cell ¥hg-o] A E o]
*ﬂ*é% X% whet IgE A At AF deARnt ol FEAE] A dAlsE
=] 31 THSashihara et al., 2006). o2&t AbFA S A7) 52 AbFAl A2 W9 peptidoglycan 3
Aol de ALE FRIFIY glom, o]F 9 stressoll o33t 27| ol A A elA 9
do] #A AZWe] A= APt Agxd 245 T 7Feol ds AL

>,\I

il
O
=
N

2

Mg M
o

2

)
W e 1o gl

©
e rlo o

kT

e

o 18 o W =
=
P 2

i
o

- 44 -



8

TR BESHH S
0| probiotics 3

754 |—|

46% h

24, Efof, 259 HY
o gid =3
23% H

v

- Sopo| 0}ER g H

" — HHEH O & P A
Placebo  [Lactobacillus GG 2 HE 50%TL

oy
ok

Proportion of 24ye=arold
children with atopic sccema (%)
=
1

<Fig. 2> Treatment effect of Lactobacillus GG on atopic disease(LANCET, 2001, 357: 1076-1079)
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g AEA 7ss 2 doh AAA SAaEE e 7154 JHEelEE ACE A,
g 2 AEZF 7 59 715l dal vhdsiAl dEe] gtk o]
HAE TS F e @ Eo] iE] e, olHd FHMARe
casein, @-lactoglobulin, A -lactoglobulin} bovine serum albumin 5°] 2™, B-lactoglobulin®] 3o
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regeneration®] 7H4~ % macrophage, granulocyte, neutrophil, leukocytes®] =4 %8 Fo] F
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Major Milk-borne Bioactivites

Bloactlvlg Categoux:
loactive Agent in
Milk Gut Action
' R
A. Gl Daevelopment, Activity, and Function:
Caseln Casomorphins & Gut mntl_iily, Passage rale of digesia.
& Gastric amptying rate.
4 Uptake of Amino Acids, Electrolytes by
intestinal epithelial cells.
Casein Casckinins (ACE-l) 4-Blood fiow to intestinal epithelium.
Growth Factors IGF-1, TGF-Q 4 Growth In Intestinal Tract
EGF
Lactoferin Lactoferin Proliferatlon of Intestinal Epithelial Calls
L of % p
'3 T T T~ w
B. Infant Development:
Milk Peptide Milk Pepilde 4rLactotrope development in Pituitary of Suckiing.
Prolactin Prolactin 4 Lymphocyte Trafficking, Immune Development.
IGF-1, TGF-a
Growth Factors EGF, TGF-8 4-Livar, Organ Davelopment & Function.
PTHrP PTHP 4 Ca* Metabolism, Uplake?
Prosaposaln Prosaposin ? 4+ Neurological Development?
- o
{ )
C. iImmunological Development and Function:
Iimmunoglobuline gG, lIgA 4 Passive Immunity.
Cytokinas -1, IL-2, IL-8, IL-10, @-Lymphocyle Trafficking, Immuns Development.
TNF-¢ , IFNT . TGF 4,
TGF-8, PGE,, PGF4,
leukotriens B,
Prolactin Prolactin 4 Thymacoyte trafficking, Immunological development.
Lactoferrin Lactoferrin 4-Humoral Immune Response to Sheep RBCG.
4+ T-Helper Call {CD4*) development.
4 Naturai Killer Cell activity.
4 Lymphokine-activated Killer Call .activity.
L TNF-a , B 16,
Lactoferrin Lf N-terminal 4 Humeral Immune response.
Peptidos + ¥ .
Eactofeericin & Inflammatory response to Bacterial Endoloxin.
Caseins Casomorphins 4 Immune response, Phagocytic activity.
- Casokinins J
# N )
D. Microblotic Activity:

. _Antiblotic Activity - Antibacterial, ivity, Non-imm i ¥
immunoglobuling 1aG, IgA 4rPassive Immunily to Bacierial & Viral disease.
Lactoferrin Lactoferrin 4-Baclerioslatic inhibition of iron-dependent bacteria.

- Viral attachment to and infaction of cells.
4 Lymphokine-activated Killer Cell activity.
Lactoferrin L+ 4 Bactericidal kllling ofGram+/- enteropathogens.
Lactoferricin
Glycoliplds, Glycolipids, & Bacterial & Viral attachment to intestinal
Oligosaccharides Oligosaccharides epithaiial cefls (decay raceptors),
& Bacterial colonization & Viral Infaction.
b. Probiotic Activity - Bifidol nd La illi
Lactoferrin Lactoferrin 4 Growih of Bifidabacteria in Gl tract.
X- Caseln K- Casein 4+-Growth of Bifidobacieria In Gl tract.
glycomacropeptide
Oligosaccharides  Oligesaccharides 4 Growih of Bifidobacieria in G} tract.
L ~y

{Fig. 3> Major categories of bioactivities in milk, and their general effects and major effect(Schanbacher et al., 1998).
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A= o1& Aol tisl 25, 3%
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FACNNE sk 59 FAFN BFEAAAA AFHE 47T S5 @9 fehol 7154 Ber)
St oed MY #d Aol #EF £l @ 4 Utk ol B AARAoN B FHA o=
9e) 9 717 B A AAe] YEH o] gom, WER BAS /AT Feks A Fo|t o okEo]
obd S8 Aol BhS BHA AwHel Y A Fol/] WEolh BRI A AP H2ZW 2
& AR Q7oA Fol Al 4 WA W AANEES BAS A7EAA A 2Fo] 5 L3 9
L R0R ARE HelFy, AFE $ES A7/ AGAL Urk TF, G99 fe) o S 94
wel 24 7)ol FAA Ak vegAT o4 o5 Bt tehE WAYZ #9 o ¥
o ARsh BRS, DI FEH WIS R B Ago] BT AFE ASHOE o] FolAok
oh Wk olueh §akEs AlAl B SR E A2 peptide® W ESe] o] S FORA WX EI) 2
YEE ok A A%Hel A7t B oE @ ATES B LR FAES AHdstel AA
o} gl /1R WA JiF + Qoelet AdHn
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