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Immuno-modulating effects of Bifidobacterium longum BB536 and the mechanisms

Noriyuki Iwabuchi and Kanetada Shimizu (JZ Xiao)
(Food Science and Technology Institute, Morinaga Milk Industry Co., Ltd., Zama, Kanagawa, 228-8583, Japan)
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W =R I LU X OIE R ICB 7 5 EF O R R
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Wil FOREN LD IgA O W EITHES Y, Hxlk
RBYSEITS T B ERH 2R T ONH 5 2 L AHES
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Fig. 1 Physiological effects of Bifidobacterium longum
BB536
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WAIG HEDBHRWICHFE I N, BRI L HEFE
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6 HEEDRERIC & AEEFD LIfid T 4 L ABRE &5
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N, MR ANVARE S FEICEEE R L /2. i,
&G 6 B Ol % i LMoY # F5 U R B
B el 4T - 7o & O A, BB536 5 THED
BEMBRETH-T, ChDHOERNS, BB536 D%
OERUL, FiTOA4 7Ly £ )b AOREHE % 46
L, Bk BEROEAABRT 5 2 & 8E 2 bhis,
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(3) E7 4 XXH BB536 D&IEAFEHNS > TILT

HFIA N RBLETFNTIRICRIETEE

AV TINI VD A ) AREHAH$ 5 BB536 DIEH
BESICFANSIZDIC, AV TINT VT A ) ABRYSE
EFIN =T AWK L C BB536 ORMENE SRB T T -
7o, = A, A VEREEW (v ba—VE)
F72id BB536 in#SEH {4 (BB536 & E&HE) & MMERIIC
200 ug/mouse/day OFE T3 HEIERS L, TOH%,
A V7NV VFET LA (PR8#¥k (HIN1)) %fEafE
L, SHRBICARY VEBBEE TY A VAR TREI
WLWMT & CTTREET RS, RERBLIUAEERR
BHELL, TOFR, av PO —UELERT
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Fig. 2 Reduction of morbidity and mortality due to in-
fluenza virus infection in mice administrated Bi-
fidobacterium longum BB536 intranasally®. *,
significant difference between the groups by Log
Rank test at p<0.05.

BB536 BT, BEBERIBITIERPALN, &
HEROBELZ ELEBRD BN (Fig. 2),
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LTwWa™, ABERLE Y « AAEOROEIUC L5
TUVFE—DOFH B LUBERICET 2R a8 Thh T
7o T OTH, E#HSHFT - 72 BB536 BRI L 5 1EH
SEERUGED RT3 A EREROBRIC >V TGEN S,

(1) TEB>—X>TDE7 1+ XAHE BB536 THRICL S

TEREEIREF{ER

AFEREEAFERIC L > Tl SN 5 Im-
munoglobulin E(LUF IgE) #8854 % I M7 LI E—
BT, HAADRZ65% BEET S, EESIIERD
BB ERIC BT, BBS36&H I — 7L ¥/
BB536 B K OERASTEMIEEEROHUBICED TH S Z
EERRL TH B, KRBT A TREL L 72200548 %
D AFTEHRE Y — XV EM L /E B T, AF
TEMREZ 444 % 2 BRSO, TE REBELATTH» 5138
MNZ 47z - TBB536 ¥R (B#1000f&/H) E/zid/
TR REBERE /2, TORKE, EROBIZLD
B BN U 2B, 7o R R TR
2247 9 4 (40.9%) 725 7-DiTx L, BB536 ¥KIE
pEci22gh 24 (9.1%) LRBIC b7z, &
7o, BBS3GIEBEMBLI /S U RBEE LT, <L o
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Fig. 3 Effects of Bifidobacterium longum BB536 intake on the symptoms of Japanese cedar pollinosis'®. (a) Composite medi-
cal symptom scores calculated by summing the weekly total symptom scores for sneezing, rhinorrhea, nasal blockage,
nasal itching, eye symptoms and throat symptoms recorded during the pollen season. p value: Two way repeated ANO-
VA, 5~13 wk, BB536 vs placebo. (b) Area-under-the curve (AUC) of each individual medical symptom score. *p<
0.05, ¥¥p<0.01, Mann-Whitney U-test, BB536 vs placebo.
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Fig. 4 Effects of Bifidobacterium longum BB536 intake
on changes in blood parameters of Japanese ce-
dar pollinosis subjects'®. *p <0.05, **p<0.01,
compared with baseline by Wilcoxon test; $# p<
0.05, difference between BB536 and placebo
groups, Mann-Whitney U-test.

&, KYERT, B Y O EIER L Eh O OBFERA
a7 BEERICHEE SN (Fig. 3), fEBRE0fE- ¢,
IfHs Thl = —H—TH 5 y interferon (BLF IFN-y) it
ZLEA L, Th2 v—Hh—7TH % Thymus- and ac
tivation-regulated chemokines (LLF TARC) 1EEZ I
EREL TV, BB536 ERFETIL, IFN-y DR 12
&, TARCO EHIHSED LN (Fig. 4), M
BRI AFTEM RN IgE O LA L Idl s h 5™
BRI, CNHOREE, BB536 OERIIIES ik
IS TR BERREN SV ADEREIFIT 5 L
T, {EMEOBREERYSETSH L 2REL T 5,

() FEPH — X TOE T 1+ XAHE BB536 {BEERHER
(2 & DTERAESAE P RA1EM
X B, TEMREE L X OFES 3 I B 7 5l
IOz, FEER Y — AV TIEMREZEEFIE L
HBE T2, 7B AF— N —RHBRART4BHIC
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Fig. 5 Effects of Bifidobacterium longum BB536 intake

on ocular symptom scores during pollen ex-
posure and total medication scores after polien
exposure in the environmental exposure unit'?.
Total medication scores are the sum of scores for
oral medicines, nasal sprays and eye drops. T p<
0.1, *p<0.05, difference between groups, Wil-
coxon signed rank test.

P72 TBB3B M ERE T TS RBERAPERL 2%
ITEBEERR T T - 7o, ZTORR, TEHBHEICE-> T
FE 9 % H OIS BBS36 A CHIHl 2 (Fig.
5), MEBICBIZERBOERIIH L 22, 5
I, VAF 23 L L URERHCHE L 2258 2 HR#H v
AR IVE, BFIATFTA P, LB E G S
O EIRIER & DL BOZERIE A D Medication A7
DEBIETL T (Fig. 5),
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12, 7N OV IGRIIE U S8l & 5 b 7x A 8B
U8 (gut-associated lymphoid tissue, GALT) &
BHRAINLBERABRIZTON S, Blxh/-7a/sg
F5 4 7 AREARBIC L > TCh HOREREIE
Ht5rE2L6N5, 2k z2iE, /S TIVRO M Ml
FEEROME %2 DAL, BUA T MEIT N4 TV
ICHEET AR Z T U &+ A HUER R ER
T512, £/, BELETOMBEBSBICHEET AHH
R, BE LMo A r Yy vy s VR
ERPRERAEFEAIC MY C LT, EEEEANOME
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72, FEAEDEE, BEICERO»T—RRILE
FBIREINDS L3N H, £hCX5BEHMERE~D
HEREENICRERESER Y RET S L E 2 LN A,
CCTRINETHRESINTVWBLE T 4 XAEOHT
WF—TERDIERBRIC DWW TR 5,

(1) 74 XRHE BB536 (C & B HREmEER

< AK, AU VEBRRER (oviFo—VE) %k
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HU VoA (NALT) E#ERRBEY v/ 8% (MLN)
BEIRL, BRLAEREa VTNV ABFETFT
JHMEERL, BELEFEOYA P AOAVvERAELEC
%, NALT Ofifas &0 IFN-y O et & MLN O#ija
26O IL-12p40 DEEA A BB536 BETHBILE - 72

H59%

HL 72U VR Th A NALT 2 MLN o #ll et 5%
BIRIELL, A Vv INVI Uy A VARG EFEL - &
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BT ko TNK fifalGt: & FrPRREEESERIC LA
L7 A Z 3, BB536 ibMifatkaE &G4
BIETAVIINVIVIRBREA T T5Z ERBEsh
TWnWBY,

(2) 7+ XXE BB536 (kD Th2 RIGHHIER
TOANAXT 4 7AW T VILF—% ¢ A8 & L
T, 75 4 7HBEOE &S IL (Interleukin) -
12 L\ o 7o Thl RERUGE FET B9 A I A Vi
HL, Th2 GERIGE IgE OELZIFEId 5 - & 85#H
EXINTWAW, 41T Lactobacillus 7¢ ¥ DFAEEE17
k& BB536 #&#r 7 « A AR5 Thl #HHEE%,
< ABMRE» GEE SN A IL-12 2 EICHE N &
25, BB H#EL VT 4 AABWAEKREABE LY
IL-12 FEREMEWC E B oo (Fig. 7Ta), —7,
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Fig. 6 Effects of intranasal administration of Bifidobac-
terium longum BB536 on cytokine production by
cells of mediastinal lymph nodes (MLN) and
nasal-associated lymphoid tissue (NALT)®. *,
significant difference by Student’s t-test at (p) <

(Fig. 6) THhOOFERD D, BB536 (M E IS 0.05.
(a) (b) (c)
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Fig. 7 Effects of bifidobacteria on cytokine production'®. (a) Murine splenocytes were cuitured with 15 strains of bifidobac-
teria or 17 strains of lactic acid bacteria except bifidobacteria and the levels of iL—12 in supernatants were measured.
The mean value of Bifidobacterium strains and the strains of lactic acid bacteria and the standard deviation of each
group. ¥¥p<0.01, Mann-Whitney U tests. (b, c) Suppressive effects of Bifidobacterium longum BB536 on IgE and IL-4
production by splenocytes from OVA-sensitized mice. **p <0.01, ANOVA followed by Bonferroni multiple comaprison

test.
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OVA THIERRREL /o~ ADEMIa % B\ 72 in vitro
AECid, BB536 EAIIHERBIC k- THE» 5H
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Hlxn7c19 (Fig. 4), TARCIF Th2 fifa s RHICH
519 5#EEICETF (Th2 7Eh () T, TARC Dl
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FHEBEDEREEEICHRVEBESS 5 L PHRES
TR0, Fi, 7TULF—EBEBDETF VYA
HWICHEBR TR, TARC AFfftiEO# 512 L D ER
BERINLIEH0, EROEBIC Th2 e 4
VHEEL TWAE I ERRBEN TS, BB536 O
Th2 XA VAEER %Y, <~ ARz By T
L5, BB536 BikidRFERMEL T Ml &
OHEEIERTEAT S Th2 r e A Vveld+ 5 &
PR I N/ (Fig. 8), 7V NVF—HEEEB ORI
THEADOU VASROBHE - £#HAALN, ThbD
R MR OBEEFERIC L > TERSETT 5 &
Ezbhb, TOT LD, BB536 i Y MEEE
TOWEIERTCELEEINSE T2 reh A4 Vv ERHT 5
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Th2 L =IHL TWhwab I L BRE I/,
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Fig. 8 Bifidobacterium longum BB536 suppresses the
production of Th2-attracting chemokines by
splenocytes'®. Splenocytes were cultured with
or without (control) 1 ug/ml of BB536 and the
levels of Th2-attracting chemokines in super-
natants after indicated periods were measured.
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3) 74 XAE BB536 [C&2REANERICEAST
ZHEER S

Y7 4 AAEOMBEEZ, TLR2 DY AV FTh BN
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AN,
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Fig. 9. Fluctuation of Bacteroides fragilis group in fecal
microbiota before and after the pollen season
and the effects of BB536 intake?®, *p<0.05,
Wilcoxon signed rank test, # p<0.05, Mann-
Whitney U-test.
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