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(6) Gut Microbiota in Childhood: Health and Disease

Satoru NAGATA
Department of Pediatric, Tokyo Women's Medical University School of Medicine

Recently, the potential use of probiotics in clinical practice has been extended to regulating bowel move-

ments as well as altering the course of infectious diseases, cancer, and allergies. Immunostimulatory probiotics,

such as Lactobacillus casei Shirota, which are facultative anaerobes characterized by the ability to induce predomi-

nant IL-12 production, promote the activation of NK cells and the development of Thl cells, thereby augmenting

the immune defense against viral infections and cancer and helping to decrease the rate of allergies. On the other

hand, obligate anaerobic probiotics, such as Bifidobacterium, prevent harmful luminal bacteria from approaching

enterocytes by producing short-chain fatty acids and competing for adhesion sites and/or sources of nutrition.

Furthermore, only the L. casei strain Shirota has been reported to cause increased endogenous intestinal Bifido-

bacterium production and suppress the proliferation of destructive bacteria, thus improving the enteric environ-

ment. There is also evidence supporting the significant clinical benefits of Lactobacillus in treating acute gastroen-

teritis, such as that due to rotaviral infection, as well as synbiotics in preventing infectious diseases in childhood,

as demonstrated in randomized controlled trials.

Therefore, ingesting probiotics contributes to improving and/or maintaining the health of children.

Key Words: probiotics, Lactobacillus, Bifidobacterium, short-chain fatty acids, childhood
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Table 1 Differences between Lactobacillus and Bifidobacterium

Lactobacillus

Bifidobacterium

Classification

Phylogenesis
Habitat
Numbers/g feces
Resistance

Metabolic products
Immunogenicity
By-products

Gram-positive bacillus
Facultative anaerobe
Firmicutes
Small intestine
105»6

Resistant to gastric acid
and bile acid

Lactic acid
Thl
Bacteriocins

Gram-positive bacillus
Obligate anaerobe
Actinobacteria
Large intestine
10910

Not resistant to gastric
acid and bile acid

Acetic acid
Weak
Vitamin B

Hydrogen peroxide

ERRBILRLT L RoTL B EVbRTWAS. A,
COBNMEOENE, AREENAPLER BT L
WKLo TRIELE D EV)IZERTTHHILL 20
AW A ERPERAC L b 0% [Tunt + 74
IR EXATVS.

AT, NREBICBIF AT AT 147 A
DEGINF, BEFEMHE, 7 LVVF—NEz
2T, I ¥ AMEHEHER (randomized con-
trolled trial : RCT) DO#R%E EHITBENT 5. &5
2, Friwsung x5 4 2 Z0ERE LT, #ik
RoFEREINP, BiEoEERERFRRE,
AR5 X B REDOTFHMFIET, TOLHIH
RS oTWABZ EWERT S, AL RELERR
WZHo e ELERDENIZEINLITEN RV,

1. BAMEEOBROERNZEL

t b OKRBAIZIE 1,000 FEELL L, 100 IR DA
MEAFEEL, TORMEFHITE PO 100 512D
ETDHEW) D BESBBERIBNTE, AER
I ) RO IENMIE % IR & 3 5 MR O 255 5%
HEZ B & INDY. ABERIE, Lactobacillus gasseri % £
ETHBUHBREEDOBEIET 5A, HLMIZ
FNOOEIEIEA L, 1~2BRBEOR DESELEE
(& Bifidobacterium breve 7% & @ Bifidobacterium & &
%0, %15 ADOFEBTEEDHED 60~90% DR
Fr LR Y. FARRICHENMEZED
ERHEHDZAL Y 2 BT TIE 2 WDS, BHEOE
WHIE DO EERECTH 5 L. gasseri 72 £, A BEEZD
AR O/NG D Peyer 7% EOREFEHBEOF
EIZHELSL, B0, LEHEHOBAMEED
FHE & % 5 Bifidobacterium DIEFERN)RA H 5 T & A3
HEEOLORFTHONT VAT LD, AEHMNEE
REHBbNEY. LROHGHT, BIES WA EY
B2 D WARET, FrA R B o B A R #E D MLBLAS

B0 HEA> 2 ERbs. PlEig, B
FLA RIS DB WM R A% Bifidobacterium BRI TH 5 2
EDBRR SN T WY, ChiBAFoT T 7 bt
1) THED® Bifidobacterium DIEFERFTdH 5 728 & W
b, BOEEIATHICLZALPRMENS L5
ToTwh, ABK1EIT THAMEZEOMBKIE
BADRBUZEINT WL DS, ZDERITBERICS
FABRAINC D EEEZT TN H S & S
NA" M EYRIC L Y EF N REBES R T
A F N7 8 X b Bifidobacterium 72 EDVHbW A EE
BOEENEN, OLOT VIVF—RKBORESRY
BN s€ 5 EENHRE SN TV ST,

2. BERTCERAEhTVA7ONSFF 1T R

TunNAF T4 7 AL, BECEARERERT
AR EECEMD LEEMEEREINL TV A,
WhWbREN LG TaNA AT 4 7 ATIE B
B, E74 XA BHTo5ND. LBE IIRH
THY, [ 77 2BMOBRREERKRET, #57—
Yhatt, NERTFEZERETHELZVa—A0D
50% LLEZFLRRICER L ) AW =459, Bl 16S
ribosomal RNA HEEF S & 5 RHMAHIT LD 26
BIZOEEINED, Tanf{F74 7 AL LTHH
ENTWBE D DDKSE UL Lactbacillus J&, Entero-
cocus J&, Lactococus BB L CTWA, XL TE7 41
AAW" | Bifidobacterium J&IZIE T % B O TH
Y. B.breve, B. bifidum, B. infantis, B. longum,
B. lactis W H TN 5. FLRE & O DAY=
Ex Table 1 \CHF 5. 2D, BERE(Saccharo-
myces) R, EW (Aspergillus), FRamEAT (Bacillus,
Clostridium) 7% EMO TE  DWAEN A 7O N4 F
TA4TAELTHREINTWAS.
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Fig. 1 Possible mechanisms underlying the amelioration of bacterial infection by obligate

anaerobic probiotics

Probiotics float at a distance of 100-300 pm from host enterocytes in the outer mucus
layer and prevent harmful luminal bacteria from approaching enterocytes by produc-

ing short-chain fatty acids and competing for adhesion sites and sources of nutrition. If
pathogens manage to break through these barriers, the probiotic stimulates the host
enterocytes to release antimicrobial peptides and/or increases the host’s immunity by

promoting the secretion of IgA. Some obligate anaerobic probiotics may promote the dif-

ferentiation of Tregs via short-chain fatty acids.
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Fig. 2 Possible mechanisms underlying the amelioration of viral infection, cancer and/or

allergies by facultative anaerobic probio
c/i Cells: cancer cells or infectious cells.

ticstd

Immunostimulatory probiotics, such as Lactobacillus casei Shirota, are characterized by
the ability to induce predominant IL-12 production and subsequently promote the acti-
vation of NK cells and Thl cells, thereby augmenting the immune defense against viral
infection and cancer and decreasing the rate of allergies.

BRI K& & % D, Lactobacillus BB W TIE,
HREH T TO7 7 U EZEE N LABRILKEZHR
A S, MlEEE ORI RE S, REER%E
17§ 5. %, Lactobacillus BSEAT 2R EWE &
LN 7 ) F v A EEERTWAD, UL
BoMBEETHY, BENDY 237 5 RERIC X
DRI NDEZENLIDBARERE T TAHE S
NTW5. BEOREEEIC L) MERGIEL F
T HRFEIZ OV TITKRIEICES.

(2) 74V ARG

3 A LDBEEOHE LS EVHTRE % A <
CoTEEMBICEELIZ WD, MEREDR
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boTW5D, ZND8, Peyer % FRE U755 RE
1) > 23 HL#E (gut-associated lymphoid tissue : GALT)
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DY 27 v 7IIEOHEHEMILTH B M (microfold
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LhTwa, filid, MMRICEVIDATH, <
77y — VRRRMIL % EOPURIR R XD

B Mg, THAICIIR SN S, BN TRHE % F5iE
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T4 AL, ZOYATAIE o TREBMICY VT
JryrEn, a7y —JIIL12 2 EASES
T EIIZE ) NKMilaAshE s, ¥4 IV ARRGHE IS
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(2) I T #if2 (Treg) DFFE

ZHUTH LT, RBICAEE T % Bifidobacterium &
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Fig. 3 Duration of fever (days) after the onset of norovirus gastroenteritisl?
During a one-month period, there were no significant differences in the incidence of noro-
virus gastroenteritis between the group administered Lactobacillus casei Shirota (LcS)fer-
mented milk (n=39) and the untreated control group (n=38). However, the mean duration
of fevers of >37 T after the onset of gastroenteritis was 1.5+ 1.7 days in the former group
versus 2.9+ 2.3 days in the latter group, indicating a significant shortening of this interval

in the latter group (p<<0.05).
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