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Table 1
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Questionnaire

Q1. Do your child eat (or drink) fermented milk foods such as yogurt and/or fermented milk drinking?

1. Yes
Q2. The amounts and frequency of eating.
About times/week, about g

Q3. When have your child begun eating?
1. Before 3-year old
3. After entering elementary school

2. No (If No, go to Q4)

(ml)/time

2. After 3-year old but before entering elementary school
4. uncertain

Q4. Do your child eat Natto (fermented soy beans)?

1. Frequently (more than 2 times/week)
3. Almost not

2. Occasionally (more than one time/month)

Table 2 Characteristics of the subjects

Total Number 472 Sex difference p value
Age (months)
Mean * standard deviation (SD) 111.1+199
Range 76147
Sex ratio (male : female) 1.00:1.01
Total IgE (IU/ml) (mean + SD) male 254 + 340 0.0532
female 241 =469
Rate of positive specific IgE ( > 0.341U/ml)
D. Pteronyssinus male 59.0% 0.026>
female 47.5%
Felis domesticus male 17.9% 0.026>
female 9.9%
Alternaria alternate male 9.7% 0.908>
female 9.4%
Egg white male 23.1% 0.876P
female 23.8%
Cryptomeria japonica male 53.8% 0.062>
female 44.2%
Dactylis glomerata male 29.2% 0.008>
female 17.7%
Prevalence of allergic disorders
Asthma male 14.1% 0.008>
female 6.6%
Atopic dermatitis male 11.5% 0.508P
female 9.7%
Allergic rhinitis male 42.1% 0.014°
female 31.2%
Food allergy male 3.0% 0.812b
female 34%

a Kruskal-Wallis test.
b Chi-square test.
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0125 (p=0016), —0206 (p<0.001) T - 7.

TULUVF—REBOFRHETIINB 2T R
141%, LW 66% L BRIBNMEINZ R L7 (p=
0008). 7 L V¥ —thR KT H421%, KR
312% &, RIEVBRIZZVESALNT (p=
0014). 7 P ¥ =M E #OERRIZH 10%, £H
TLUVF—IZOWTIEN 3% T, BLEITEDS
Nahoiz.
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BEENT 5 &2 RER, BR19%5 4, R
198 % CTH o7z, BIBEOAMEE B IgEMEZ WL
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WX, 368 4 TH o 7. BIHEDEIZX - TUE
ZW UBIE o 38 (A mEEGE, SR G
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Table 3 Association of consumption of fermented milk foods with serum IgE levels

41

Fermented milk foods

(ml/week) NO ~ 300 301 ~ 540 541 ~ P value 2
Number of subjects 79 124 131 113
Total IgE (IU/ml) mean + SD 209+303> 232 +460 246 * 440 291 +401 0.119
Specific IgE
D. pteronyssimus Positive® rate  46.9% 51.6% 47.6% 64.9%

OR reference 1.23 1.09 2.20 #

(CI) (061-248) (056-2.12) (1.11-4.40)
Felis domesticus Positive rate  14.1% 11.0% 11.4% 20.6%

OR reference 0.77 0.80 1.58

(CI) (027-225) (029-217) (0.62-4.05)
Alternaria alternata Positive rate  94% 6.6% 10.5% 10.3%

OR reference 1.06 1.36 1.17

(CI) (028-394) (042-4.35) (0.36—3.80)
Egg white Positive rate  9.4% 29.7% 30.5% 18.6%

OR reference 5.08 # 6.45 # 3.50 #

(CI) (1.68-15.37) (2.21-18.89) (1.15-10.63)
Cryptomeria japonica Positive rate  45.3% 46.2% 44.8% 61.9%

OR reference 1.27 1.08 2.14 %

(CI) 062-259) (055-213) (1.07-4.30)
Dactylis glomerata Positive rate  17.2% 23.1% 25.7% 27.8%

OR reference 2.24 2.16 207

(CI) (091-553) (091-511) (0.87-4.92)

OR: odds ratio, adjusted for age, sex, weaning age,

CI: 95% confidence interval of odds ratio.
a Kruskal-Wallis test.

b > (0.34IU/ml.

#P < 0.05.

TOREALRME (CBE p=0015) ®52DHFT
Hol:. TNLOWTIE, KHKNT L %5 HeM:
BhHhblzdoual A7 4y 7HIERITHAL,
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FRHEILD ) @ 38D OR & CI K72 (Table
3). INEFERE IgE Bitkse oA, e, K
BHEIZBIF A O0R & CI (FEIRN) 13508 (1.68-
15.37), 645 (2.21-18.89), 350 (1.15-10.63) T
D, &TORET, FEIEFICHLARICEALT
Wiz ¥ ZHRR TgE BRI KRBT TR W
A ATA H 72 (OR = 220 ; CI: 1.11-4.40). [k
A FH R IgE DS & K HIHE C v i
M A& -7 (OR:214: CI: 1.07-430). ¥ IgE
fEIZEIREDOZ WERT EE W ESEEZ R LTV

current and past house types.

KW HED p i 0119 TH Y A EAE T B Do
7z.
3) A—JIb - ILERERHOERE T LILY —

HREBEBRELOHEE

I— 27V b OBREOAEET 2 BT 72 E
DAMEDOT LVF—FE (7 MMM E, W
B, TLUVEF—HEE BYTLILVF-) OFR
RIIIHEED o7z

IgE i & DM L MR ICHENEOZ AL 5 4
TEWC, JREEE 2 SR & U 7o B [
T HAHEETBIER OR 23K B &, Wikl & A
FEIPFRBENFCHABIREHTZ R L2
(OR : 0.21 ; CI: 0.05-0.83) (Table 4). = DD
BT, FREIEE L B3 FEH CTHBRICHED
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Table 4 0dds ratio and its 95% confidence interval of the consumption group for allergic diseases

Fermented milk foods NO ~ 300 301 ~ 540 541 ~
(ml/week) OR (C]) OR (C]) OR (C])
Atopic dermatitis reference 0.83 (0.31 —2.26) 0.98 (0.38—2.49) 0.98 (0.37—257)
Asthma reference 0.79 (0.29-2.19) 0.21% (0.05-0.83) 1.83 (0.73—-4.58)
Allergic rhinitis reference 1.03 (0.54-1.96) 0.87 (0.46—-1.63) 1.55 (0.83-2.91)
Food allergy reference 0.36 (0.05—2.45) 0.72 (0.15—-3.46) 1.48 (0.32-6.73)

OR: odds ratio, adjusted for age, sex, age of weaning, current and past house types.

CI: 95% confidence interval of odds ratio.
#p < 0.05.

X7,

4) A—JIv b - IBRERFOEMEFRIEEFH O
£l

=

—7) b - FLERWACE OB D v
T, 381 4% S DA MED RSNz 3L
i, 30> H /NP, INFRRAF %D 5 OB
IR & A 2 728 E, TREN 31T 44, 46 44, 18
HTHoTz. INFRAFBROBEN DRIz, 3
LRI RE & 3 LIBETE D 2 B & IgE 7 v LR
BOFELE O E G L7z,

[cEfIco Wi, 230771253 5558
IgE fifil 3 7% LAHi B IATE TRt 3 122%, 3L
FERE 265% CTHEAENRO LNz (P "BE p=
00092). KAEHRTL %2 WEEOD 2T RN T
(R, A, BEORDEY, MEFLRIAEL, #
HAm@EE) THIIE L7z OR (CI) & 2.78 (1.23-6.29)
ThHotz WEH, TLLE—MREE 7FE—
RIE%, BT LIVE— OB KR E BB L o
BREOMBEIEED SN o7z
5) MEDEME IgE &

MEZOEIUZOWTIE, LIFLIFERS (GE2
FPLE), 72FI28&8x% (B1MPL), LAY
BEXRZVWEVS3HB T IgEMLEWLT L
V¥ — R BISE & oM 2 ET L7z

TIVTFNVF) THR IgEMHIZ N1FEA LA
W] HTHRBRCHEEFEI ", o7 (CHREp=
0.0025). z&H&H T O REVED B 5 15 5K - (51,
Hiks, BEFLBAGARIEN]) THIIE L7z OR (CD & 324
(1.28-8.20) TH - 7-. ¥ IgE 1H, Z D45 IgE
fEE OFEBEOMEIE LD 7.

T LV EF—REDOH R LWL OBICRR & D
BICH BB b i o 72.

Z =X

AWFZETIE, I—27 0 b - SLBE AR OB
Z AR CTRRE L7234, % IgE HASENE
DLW EED OB R LTz, 2Ok
X KW BiE CIEMEHFENARE I RS b o
P, log BB IgE) 21t EIE 4825
BRE T 2 EARIIGE AT TIEAE (p=0016) TH
D, EOML Y FHY EHMMTELHERTH-
7z, F72, PUEARE IgE fEICO VT, FEEIUH
WCHARWT OB TH BV BEERERL, ¥
ZHFR IgE fl, A ¥R IgE HId KBENHCF
TICBVREEREE R LTV TLLVEF—EED
AIRFEAD I — 7V MEIUR O BOME T,
Wi EANOHERIED OR 2WH B - 7228 K
BEEIHEO ORI LAFEWEEZ/RL, o7 L
WEF—REERENOF R BB IRDONE
Mol RIFFEOKE,LSIE, I—7 NV - 1L
HACE OB IR 2 H 1T, WA, IgE 6 % 5
ELZZT UVF—BERT LIV — B ORI
FHTEDEVIELREONEH - 7.

RGBT B I =270 b - FUERH R & 3
OB L COBMEE X, 2006 4FI2#HE S
THEALORLEZEZR LR > TWA,
BEASOWETIZ, =2V b - JLREHE OE
WoTAHY I ETIEEALHEL ] D 2HTORKRIgE
LT, AV ] BPEBIRETH -7z (p=
0.001). ABFZETIE, ThERBER TV — T35 T



#ik

D IGgEMHE DFEELBO SN D7z R
ZEDY Y T VEOTEIUE L 7961, EECE H 392
BT, HaEHEmBEIE, BAS ose (BIUE
L3376, EWAED I7H) LD bBHBNEEZLR,
G—7 Vb - ALBEKE OB O A I &R IgE
AL Z R L TWa EThHIEHERIN
WREMEDSIER TR VIZ T TH 525, BHEITIEZSH
ool TOEROHBELT, UToOX
ABRIEDNEZLNL, HLICHRERIREL -
Tzl b, bbb ARIFFROMNRIT/NFA T E
S 6 A RS OMIEIh 1 EETH 5.
212, HEBEOENTH L. AR TIETEE
HOHLETY v Y a VIHEATWARED S W
HEDERBIETH LD L, BALDZF g,
MALEOH B L VW) 2 & T, THRTOBRE X
DIFAOBEOERVHIE NS E LTS, #3
12iE, =27V b - ABREE DA OV H A L R
HROEBBEOENTEEL Wb Lk
V. 4102, F—=7v b - LBE IR O BARE 7
WENKEL B oTwitdH5. R
BERREHATD, il Twbb0EHEK
HOHDOTIEFEPRZ > TV EVIHE 0D
HY, FHOTvr— b REO (3= b -3
BHEKE ] &) HEBBIRTH Y, SHBoE
FETL. RBIS, FRICBRE L9, Faxn
AFF4 7 AZEBT LIVE—IHIBRIZET S
DA F ST FEDFT DN HIR TR > T
TR B 5.
KHFZEIZBIT AT L X —EBOLHEND
I— 7V MEEOBEOBE T, WE~OH
HRHO OR PAEIEL, KEEIH® OR 1
CLABWEEZRTRRE RS/, ZDXHIT,
IR E AR R ML Y FERE o7z
HROMBRE LTV 2O REEIEZ O
5.120%, 3= b - AEEHE OBIULNG S
DFAEN IR E)  HEY) 2 mAsH ), KEIHIL
L2 AIEE R b0 L vne v ik
WThHhsbs, Tundtr4 7 A0R5ITTLL
F—RIER T LV F—REEIRA L7z & ot
/AT ARV N g V0 2 AV 4 (e |5 B A 7))
HMEDLALNE Y, FUNAF T4 2 ZAOF O

[ Sl 43

o, BEEANSOEIURN % a3 2 6F
FETIX, WORBUAMMILEMICETNLIEAYL
MHETLIFSERRAOLEDLEZLN, &
HASNIZE I, BREE T VIVEF—KE - &
B O FEMRYBERE RLTRELEZOND.
L9 120, I—7 Vb - SLBEHKE O
B, /hE - SRR O W BFERE D28 Iz A
BB EHIT, W BFEIHRIBIRDY D %25, 4l
O B IS E FNMEOBREIITTIITE
INAFF 4 7 AT LVF—IFIEI DD 5 & v
MDD B2, KEWCI =27V b - BRI
BEEILTBY, KEHEHICEZBE ES
NTLESREWV)THRENETH 5.
WEOEIURIBIZ T VT v+ ) 7R IoF i
CHBEOMBER LA, T UVIVF—BORAE
LOFBOMHBIIFED N eh o7 MEIZEL
TiE, BARSOEL SHOE TN FEE
IgE & OMBEMED LN TWDE A, TUILVF—EK
BEIEANO BRI SN b o 72 BFREE T,
=7 b - IREOEPUILL T, TLF—
RROFRIEIINSIVWEEZLNS.
KIfFECid, =2V b - ALERR SR OERUIX
T UIVF—BEIEIC L CTRENTH 505, FEE
BN COMBFELZIH L Tws XHICHZ
FMRERL, TUNMF—BIEL T L IVF—BES
FENEBOTREELS RO SN TS, L, B
B IBIIE D TEHE I AWIIE I A 2 DT %
<, Kalliomaki 5 D7 Td, LGG HDHKG-T 2
%, 4MOBETT M E—MEEROBIERDE
TAALNEY, IgEEOEPBDOLN TV
W% F 72 Van de Water D28 T IgE DAL
VEMTH DI h b 5T, 7LUVEF—ERD
BIRDSBEENTWDE Y., ZhLDR/BENS, 7
UNAFT 47 ZADORFED A I = X K21 IgE
PURDEAMH O A TIE AR L, FFEMOIHEI A
BLCwauietrd s, T2, BiERL L
T, EIILBRESORMO®E I X > THIRM
MTOERF AL NI A VLAY — 2 DEN
R 1919 HLE ToG] - 1gG2 DL L NIV~ D E )
HHOLNTHEY Y, FunNg +54 7 AORED
AHZALDOBFIEE R LZMEVPLETH S



44

9.

=27 - FBEHEHKEHEILE 7 LV ¥ —

WERIZL A, RIFED & 5 e HEkiY 258
T, RREHEROMFIIHETHY, Tho%
HOERIT B0, 5%, I—7u b - AERW
B O 22 L, BINEO LY IEfE 2 EmE

FREE LI LTORAMENLETH S ).

AWFZED—ERI&, JEA S5 E)E OF K 18 4R FEIE R 57
BFET RIS (RIET L v¥—TFi - G
F3) UMRT LIV F - R RDEANDBAT 2 [k
T 5720 OEBEOMHIHET 0% LS

WAFEE) OB EZ T TITbhi.

D

2)

X ®

Fuller R. Probiotics in man and animals. |
Appl Bacteriol 1989; 66: 365-78.

Salminen S, Bouley C, Boutron-Ruault MC,
Cummings JH, Franck A, Gibson GR, et al.
Functional food science and gastrointestinal
physiology and function. Br | Nutr 1998; 80
(Suppl 1): S147-71.

Majamaa H, Isolauri E. Probiotics: A novel
approach in the management of food allergy.
J Allergy Clin Immunol 1997; 99: 179-85.
Kalliomaki M, Salminen S, Poussa T,
Arvilommi H, Isolauri E. Probiotics and pre-
vention of atopic disease: 4-year follow-up of
a randomised placebo-controlled trial. Lancet
2003; 361: 1869-71.

Kalliomaki M, Salminen S, Arvilommi H,
Kero P, Koskinen P, Isolauri E. Probiotics in
primary prevention of atopic disease: A ran-
domised placebo-controlled trial. Lancet 2001;
357:1076-9.

Parvez S, Malik KA, Ah Kang S, Kim HY.
Probiotics and their fermented food prod-
ucts are beneficial for health. | Appl Microbiol
2006; 100: 1171-85.

Cross ML, Stevenson LM, Gill HS. Anti-
allergy properties of fermented foods: An
important immunoregulatory mechanism of
lactic acid bacteria? Int Immunopharmacol
2001; 1: 891-901.

Alm JS, Swartz ], Bjorksten B, Engstrand L,
Engstrom J, Kuhn ], et al. An anthroposophic
lifestyle and intestinal microflora in infancy.
Pediatr Allerqy Immunol 2002; 13: 402-11.

9)

10)

11)

12)

13)

14)

15)

16)

17)

Alm JS, Swartz ], Lilja G, Scheynius A, Per-
shagen G. Atopy in children of families with
an anthroposophic lifestyle. Lancet 1999; 353:
1485-8.

Waser M, Michels KB, Bieli C, Floistrup H,
Pershagen G, von Mutius E, et al. Inverse as-
sociation of farm milk consumption with
asthma and allergy in rural and suburban
populations across Europe. Clin Exp Allergy
2007; 37: 661-70.

BARER, ERER, BEM—8 33—
b AEBHACEHERICL AT L VX — D%
FERIH EERELS. TLAF— 2006 ;
55 1 1394-9.

Isolauri E, Arvola T, Sutas Y, Moilanen E,
Salminen S. Probiotics in the management of
atopic eczema. Clin Exp Allergy 2000; 30:
1604-10.

Van de Water J, Keen CL, Gershwin ME.
The influence of chronic yogurt consump-
tion on immunity. | Nutr 1999; 129: 14925-5S.
Xiao JZ, Kondo S, Yanagisawa N, Takahashi
N, Odamaki T, Iwabuchi N, et al. Effect of
probiotic Bifidobacterium longum BB 536
[corrected] in relieving clinical symptoms
and modulating plasma cytokine levels of
Japanese cedar pollinosis during the pollen
season. A randomized double-blind, placebo-
controlled trial. | Investig Allergol Clin Immu-
nol 2006; 16: 86—93.

Morita H, He F, Kawase M, Kubota A,
Hiramatsu M, Kurisaki ], et al. Preliminary
human study for possible alteration of serum
immunoglobulin E production in perennial
allergic rhinitis with fermented milk pre-
pared with Lactobacillus gasseri TMC0356.
Microbiol Immunol 2006; 50: 701-6.

Ishida Y, Nakamura F, Kanzato H, Sawada
D, Yamamoto N, Kagata H, et al. Effect of
milk fermented with Lactobacillus acidophi-
lus strain L-92 on symptoms of Japanese ce-
dar pollen allergy: A randomized placebo-
controlled trial. Biosci Biotechnol Biochem
2005; 69: 1652-60.

Taylor AL, Dunstan JA, Prescott SL. Probi-
otic supplementation for the first 6 months
of life fails to reduce the risk of atopic derma-
titis and increases the risk of allergen sensiti-
zation in high-risk children: A randomized



WA M 45

controlled trial. J Allergy Clin Immunol 2007; man dendritic cell phenotype and function

119: 184-91. by probiotic bacteria. Gut 2004; 53: 1602-9.
18) Christensen HR, Frokiaer H, Pestka JJ. Lac- 20) Ibnou-Zekri N, Blum S, Schiffrin EJ, von der

tobacilli differentially modulate expression of Weid T. Divergent patterns of colonization

cytokines and maturation surface markers and immune response elicited from two in-

in murine dendritic cells. ] Immunol 2002; 168: testinal Lactobacillus strains that display

171-8. similar properties in vitro. Infect Immun 2003;
19) Hart AL, Lammers K, Brigidi P, Vitali B, Riz- 71: 428-36.

zello F, Gionchetti P, et al. Modulation of hu-

ASSOCIATION OF CONSUMPTION OF FERMENTED MILK PRODUCTS WITH
ALLERGEN SENSITIZATION AND PREVALENCE OF ALLERGIC DISEASES
IN CHILDREN IN AN URBAN AREA OF JAPAN

Yoichi Suzuki?, Yoichi Mashimo", Hiroki Inoue?, Makiko Funamizu, Naoki Shimojo?,
Yoichi Kohno?, Yoshitaka Okamoto® and Akira Hata!

Y Department of Public Health, Chiba University Graduate School of Medicine
2 Department of Pediatrics, Chiba University Graduate School of Medicine
3 Department of Otolaryngology, Chiba University Graduate School of Medicine

Background:Dietary interventions as a mean for prevention of atopic diseases attract great interest.
Some studies showed that fermented milk consumption was protective against atopy and atopic dis-
eases.

Methods:A cross sectional study including 472 elementary school children was carried out in an ur-
ban area of Japan. Questionnaires including consumption of yogurt, fermented milk or fermented
soybean foods (Natto) and those for prevalence of allergic diseases were completed. Total IgE, spe-
cific IgE to house dust mite, Japanese cedar pollen, cat dander, Orchard grass, egg white, and Alter-
naria alternata were measured in serum.

Results:When children were stratified into four groups according to the amount of yogurt and/or
fermented milk consumption per week (no, low, intermediate, high), positive rates of mite and grass
specific IgE were higher in the high consumption group. Compared to no-consumption group, odds
ratios (OR) (95% confidence interval (CI)) for mite and Japanese cedar pollen specific IgE were 2.20,
(CL:1.11-4.40), and 2.14 (CI:1.07-4.30), respectively. Positive rate of egg white specific IgE was higher in
low (OR:5.08, CI 1.68-15.37), intermediate (OR:6.45;CI:2.21-18.89), and high-consumption groups (OR:
3.50;CI:1.15-10.63). Prevalence of asthma in the intermediate-consumption group was significantly
lower than that in the no-consumption group (OR:0.21;CI:0.05-0.83). Consumption of fermented soy-
bean foods was associated with Alternaria specific IgE (OR:3.24;1.28-8.20) but not associated with
prevalence of any allergic diseases.

Conclusion:These findings suggest that consumption of fermented milk affects allergic sensitization
for some allergens and development of asthma. The relationship between amounts of consumption
and sensitization/disease development may not be simple.
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