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It has been shown that early weaning induce various developmental effects and the
early-weaned mice (EW mice) show increased anxiety, the enhancement of the stress
response of hypothalamic-pituitary-adrenal (HPA) axis, and reduced maternal behavior
in their adulthood. It has also known that early life stress including early weaning
impacts the immune system and therefore increases vulnerability to infection.
Interestingly, offspring of the EW mice shows the enhanced stress response of HPA axis
and behavioral changes similarly with the EW mice. In addition, many studies has
recently reported that composition of gut microbiota at juvenile period affects the
development of both the nervous and immune system. Here, we hypothesized that early
weaning modulates the gut microbiota composition and then affects the development of
the nerve and/or immune system. In addition, the influence of early weaning could be
transmitted to the next generation by vertical transmission of the modulated gut
microbiota. To test these hypotheses, in the chapter 1, we observed the change of anxiety
and depression-like behaviors in EW mice and then examined the involvement of gut
microbiota in their behavioral changes using Germ-free (GF) mice. As results, EW mice
showed high hyperactivity in both the marble burying test and the open field test. In tail
suspension test, the higher depression-like behavior was found in EW females but lower
depression-like behavior in EW males, suggesting the sex difference in the effect of early
weaning on depression-like behavior. In the test using GF mice, the depression-like
behavior in GF mice colonized with gut microbiota of EW mice (GF-EW mice) was higher
as compare with GF mice colonized with NW mice (GF-NW mice). We also analyzed the
number of immune cells in the spleen, Peyer’s patches and mesenteric lymph nodes when

GF-EW and GF-NW mice were 10week of age. GF-EW mice had a decreased number of



CD4* T cells in the spleen. These results suggest that the gut microbiota is involved in
the developmental effects of early weaning to depression-like behavior and immune
system.

Previous studies have suggested that the maternal behavior is affected by early
weaning, EW mice show a lower frequency of licking/grooming. Since the offspring of EW
mice similarly show lower maternal behavior, the trait of maternal behavior is also
considered to be transmitted to the next generation. In the chapter 2, in order to
elucidate the involvement of gut microbiota in the change of maternal behavior by early
weaning, we compared the maternal behavior between the GF-EW mice and GF-NW
mice. As results, GF-EW mice tended to have a lower licking and grooming rate, and the
frequency of exiting the nests was significantly higher. Thus, it is suggested that the
vertical transmission of microbiota may be involved in the intergenerational
transmission of the traits of maternal behavior.

If the traits of maternal behavior and its intergenerational transmission are affected
by gut microbiota as suggested in the chapter 2, there is a possibility that the sexual
maturation during juvenile is initially affected by gut microbiota. The experiments in
the Chapter 3 was aimed to investigate the effects of gut microbiota on sexual
maturation. We administered the fecal microbiota of SPF mice or guinea pigs to female
GF mice at 4 weeks old (GF-SPF mice or GF-Guinea pig mice). We investigated
chronological changes of levels of gonadal hormones and corticosterone in the feces of 4—
8-week-old female GF, SPF, GF-SPF and GF-guinea pigs mice. In each group of mice,
odor preference test was conducted at 8 weeks of age. As results, fecal steroid hormone
levels of GF mice were lower than those of SPF mice, fecal level of estradiol in SPF mice

increased at about 6 weeks of age. The colonization of microbiota of SPF mice or guinea



pigs with GF mice increased the steroid hormone levels. However, the degree of recovery
of progesterone and corticosterone by microbiota of guinea pigs was lower than that by
GF mice. In odor preference test, interestingly, female GF mice preferred female odors
to male odors, although this preference was not seen in other mice. These suggest that
the gut microbiota affects sexual maturation.

In conclusion, these findings suggest that early weaning modulates the gut microbiota
composition, and this plays an important role in the developmental changes of the
endocrine, nerve and immune system in the EW mice. In addition, our study also suggest
that the some behavioral traits could be transmitted intergenerational by vertical

transmission of gut microbiota.



LN

B OREITIE, B LT 100 Jk, FEEIC LT 500-1000 7> 6 7 2 4l EE (I PRI ) 8

i)

ERLTREY, HEOMEREEHEERT LI LIk o THMRERREZERL TWND
W, SN ISR S, 4 I B, EX IV KARY DS E S ERFEZLAEML,
g EORBICEIRT 2@, WIHIIMBIEMZ I L CBREEAE T, HEICED, BIEITER
BRI T CH O, HPEERHCRHMAOPEE 238 5 BRI, REBLOREPILII O M (TR S D 2 &
T, FAEROMEENER I N TN, FEROBAMERE O 2 7 =—FaiT R
ot EUIBR), ARG UREL A TR DICHBE SN D 2 ML TR Y | M EUIBEIC
K D REBLOPEIE OEME # OUREE O 248 9 T & AR P - W O I m (S HU A E 2 8K
FEHDLZ LWL ST FOHEBRDEBOY A7 O LS5 2 LN TNDED, T4,
ZOMEBOMHEAERPNER SILTIR Y | PN 23 R ZE W B Ok A B R ok
RMEMENT 2 2 & THEOITHOCARWRIZEELT L LAHLNIIh2DH D
1, JEIRIIRE~ 7 A~ OFUEWE G X > TIBNMEEOBR 2 #EL 5 &, EEhE
7~ U ZORZATEHNENS 2 2 L0020 R~ 7 2AOEEIZR 2 b L AREMIL, SPF <
7 A DR A R EICR G532 2 L TREEET 52, R LTEE~ U 2A~0ih
TIEZODRPBD HNRNI LR ERRE ST 0 IR OB I T
FRIZREWZ LRI TV D,

ABFFETIE, BBPNHIEE #2356E S £ 01T KON A WA~ JITT B L2 MI$ 5
ZEEEMIC, BHoETEDHOR N LRI K DITER BRSO E O FEEA &GP
Wi & OB A | 5 TR CIIRMATEI O R RAZKIZ I T 2 BN # O EEARRE OB 5

%, B=ECIIIBPHIE # OPER RIS 2 R EN SV TRES LT,



H1E

BRI X 2 1TEVRERALICR T 2 BAMEZE DR E



B
Wi

WFLIHOF AR OFEEITI1T D BEF-BIRIT. RELH RATEAL72T TIiT R < ATEIRCPN )
W, PHIRFEFICB W CTHETH D, DA b L ABRBESRBOR T3 72B B IX, EHD
ITENEELRAPEE . A b L ARUSOHBRIC /3 50417, 2 LT, 26 OfTEIE L O
BRSO EAIT, EZ bR L. CNSICHEEGT AP ROTE Y = 2T 4 v 77
BAEABER SN TV 50518, S5, ShDHIA b L AT B ARG QNG 1k LTl
BERIET, 7223, RICBIT 2R WEEAR ML R IX~A by = 8N T Mo
AL, MEEREOET A THD VKRRV BT A RILPS)HE Gk L CHERN /LK
Ji 2 BEBR L RS T, IR OFIERZ @D H09, ZhbDZ Linh, S Ho A b L2
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1. (B

Figl-1A (T > THI#ERZ Fh L7z, i e LT, BARZ L7 HRASH LIV BEAX
I, ARBFFEERIC RO CTEGEMERF S 4172 C5TBL/ 6 Rt O~ 7 A% W=, @ BERLEEX
1% 28 A CHERL L(n=44), FWIMERLETAER 16 B THERL L(=2D). 1 /— IZFED~
A 2-3 ILTHE LTz,

BTO~ DA, 12 KEHE OB E 51 (11#1;6:00-18:00, #5H1;18:00-6:00), — & DI (22
+2C) LBEGOE10%WIZRIZNTFABEENTEE 7 — U (17.5 X 24.5 X 12.5cm)IZ TIRHEL
& (Shepherd’s Cob; SHPHERD, USA) & st (XL~ 2 o N5 RKIKF b B R WF T AT,
Kanagawa, Japan) % #\\\ CHE Lz, fAH FICILEHEEHEEEE (MM-3; Funabashi
Farm Co., Chiba, Japan) &/KIZHHBEERIET-,

ETO~ T AL 4 8iEn & 8 MEmDRHITATEN IR 2 F0E L, 10 W ins (CFAMENL 112 TZe3e
FESHTz, TRNTOERTFIRITIHMARFEOMEEZES (#150316-3) IZL > TKRSNE

L7z,

2. HEFLERME

ARSEER T, R &l LA 2 FR T 2 %, A~ 7 2% 16 Aks(PD16)IZ3E L 7= H
(T LWREE B 2 BN T — ISR DA~ U A D2 o1 TB L, 2z FAHE
LB (Early Weaning; EW) & L7z, & 9 B8 OfF~ ¥ A 3R~ 7 A LT LVIREL & Bt
EENZr =B L, Zha @ iR (Normal Weanings NW) & L7z (Figl-1B), i
HEFLEE I 13 I E AR (MM-3; Funabashi Farm Co., Chiba, Japan) Zf#iKIZ L7z

bDOEE 2T,
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3. TEIEER

ITENVERRIX, ~ 7 A% 48 & 8 HERDRFIZ Marble burying test, Open field test, Tail
suspension test DJETIHNE L7-, £ TO~ U AL, KRBROFEEREALG O 2 KEf DL ERTZAT
BBIEEGREL; 22220 S, RBREFE~Bb SNz, ZOR, £To~ 7 A3k L

Kz B HERTE 72, &TORBRIIFIICHOULT T TITo 72,

3.1. Marble burying test

B E 3em £ THRE(Y 7 b F v 75 Japan SLC,Inc., Sizuoka, Japan) & 8 & 557277 A
F o7 r—2(17.5X24.5X12.5emZ 5 i~V AL sz, 0%, 12 HOAT
L ZER(BAR 9.58mm) & M kR CRLE L7, 256 ok, D EROEHA sk L, £7o, &
B2 JE S 5 %12, Ethovision XT ver.10 (Noldus, Wageningen, Netherlands) % H

WT, =V 2AOBEIEEZHIE L7,

3.2. Open field test

30X30cm DA —T 7 4 — )L KTV —F %, ~7 AT 30455 BEBEICERL-,

3.3. Tail suspension test

~ UV ADRONE 7 Y v 7 CEE L JRIERREBIZ Lo~ A% 6 M T Ak L7,
RBaOlo>Tr ) v AR T liRZ BRIMER & LTz, @kme 74 XKV Excel 1N kL
A — 2 — GO R B E BT TE) PR 28 A 36 AR R 1B R3S K OY Chuo Tto Technoscience

IIAEEAERD &2 VT, REIRE[ 2 0E L7,

4. BEEY- 7Y T

~ 7 AN 4 BEEPD28) & 8 HFF(PD5O)IC, A—F 7 L—THE LTy R F 2 —
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7 % AW T, 10:00-13:00 [ZALM 2 5 EE#EE AR U7z, BB 7238 o 7 VTE B

JVkva—V Ay 7 &Eh LT, -80°CIZ TIRIELT=,

5. EMNOMIE S, Ll

-80°C Cufiit LIZFEE Y 7k, JK ECRE L T D ARERICHW ., 9, o7
DR Z 100um OB/ A N LA F—(Zi@ L, U ek fEA A& H ( Phosphate
buffered saline : PBS), Tris-EDTA Buffer (TE)10 TH > 7 V&g L%, XL v b %
TE10 T L 7=, Lysozyme (Sigma-Aldrich Co., Saint Louis, USA) & Achromopeptidase

(FUJIFILM Wako Pure Chemical Co., Osaka, Japan) |2 X 2% EALEE%IZ. Sodium
Dodecyl Sulphate ( SDS ) & ProteinaseK (Merck KGaA, Darmstadt, Germany) (ZX Y
B URTEDGR, 7= )= aa i)V AT VT a3 — VAT H R DR
ExlTolz, FHFoie BT SM BT F U U Ll A Y T a8 =LA T 4°C - 12000
rpm ¢ 15min Tl L7z, T L TEBITT5%T X/ —/L TV A% Lz (4°C,12000
rpm,15min TiEly), FIHZBREL7#, FfE LT, 4C T8t 1 XTE 600ul IZ¥EME L 7=,
5% T4 ) —/L TV A (4C - 12000 rpm * 15min) L72%., BIE&#FRE, @S, 1X

TE 50ul (ZIAfR L7,

6.16S rRNA SBIE T D ¥ —47 L A K 2 IBNHIE # 55T

16S U A Y — 2 RNA(16S rRNA)EHA - O S rJ L fEI8 C b 2 V4 Ik (515F-806R) %
Kozich & D FiEIZHE> T Miseq TV —27 T A L7269, PCR OFKMFIILITO LB TH
%5, 02mM TAXVRXT LAY R=U UFE, 5pul 10xEx Taq HS buffer, 1.25 U Ex
Taq HS polymerase(Takara Bio, Inc., Shiga, Japan), it} L 7= DNA 50 ng % 4= 7% 50ul
ICHHR L7, PCR O&HE, #Il0ZEMEE 95°CT 2 43 f#, 95°C 20 BROEME, 55C 15

WEO7T ==V 7 72°C 5 3. 72°C 10 pEOMERIEE 25 ¥+ 7 W iT-7-, PCR
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FEY) % AMPure XP (Beckman Coulter, Inc., Brea,CA, USA) THH L. Quant-iT
PicoGreen ds DNA Assay Kit (Lifi Technologies Japan, Ltd, Tokyo, Japan) % fH\\\TiE
Bl BAVr 7tk ST Anbi33EREOPCR T V7 avk T —L45 L
WXV L7, = &7 477 U —Ii&, Agilent 2100 Bioanalyzer T Agilent High
Sensitivity DNA Kit THO#r L7=, £72. V7 /A¥ A A PCRIZ, B&Ewehrgit+s7 2
AU ES T, ANV FT D KAPA 477V —FE&{b¥y MR LT, Y—ArEnic
A7V —=THE T LT, ERICESNT, T NITA4 77V —%FHIRL, Miseq I X >T
20%ZNME PhiX AL I A VG v TV TA T TV =D —r v A% Ehi Lz,
T EIiZ 30,000 V— K& T X ATEIRLZ, Mothur @ Miseq SOP
(https://www.mothur.org/wiki/MiSeq_SOP) (29> THEAE LD/ EHEAL(OTU) & 1Bk L 72,
DL VAT =2 OB EEAREE L, 0.1% KO A ERE L~ OTU (3,
TANEY TR LT, a2k, Chaol 3 L0 Shannonindex Z# HWTEHR L7z, £
72. UniFrac Principal Coordinate Analysis (PCoA) #3F{TL T, 7 7 AKXV 7 &8
L7z, UniFrac f#i#trix, NW =7 2 & EW ~ U R (21T 5 BPNHTEE w5 O FEINE 2 FEi 3 %

Te DIV,

TR

INTANY 7T A NORHRGMZH T L CWDITEVERO 7 — Z Tz ix, M2 &
DITENEBRD X 27 % [K 112 L T Two-way repeated measures ANOVA % Ffa L7z, F%h
RICHEEEDPHEO LILIGE ., FHRRE L LTS ELERE TH 5 Bonferroni test & Ffii
L7z 73T A MY w7 ORHRGEING T SR 125G, Bl 7 V— T R RER E L
T—ALBRIPIRGET VAMEL . FHRRE L L TEHELEME Tdh 5 Bonferroni test &
Sy Oy

RPN #E DR L~ DFFTICB N T, 23T A MY v 7T 2 S ORHESEZ - L Tn
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Behaviortest
Marble burying test
Tail suspension test

Open field test

(A)
Early weaning:EW
Birth PD16 PD24 PD29
(4week)
(B)
PD16

Normal weaning

g 35

%

Early weaning

o

%

Early weaning

o}

Figl-1. (AEBA 7 22—, BRI & ol EERL(NWRE & SHEL(EW)RED 2 % i
BB, fF~ A0 16 HERIFPDIO)ICHETLEES S2Hi L 1-BE% EW BEE Li-, NW B, R
7 AL PD28 HE CRJEEHET, X TO~ Y AT PD29 & PD56 CTITE)EER % fEfT iz,

(B) - B PLERE OBEEX
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Ek 2 BE~ A EAVHMEREIC X S ITE RO ESE
MELE FiE
1. fEEY

Figl-7 (29> THEBREZFAT Uiz, k@ e LT, BAZ L7 RStV EEA LT,
TR D C57BL/ 6J RO MHE ~ 7 A% H\ o, R~ T AD A N L A E HIIZ, R—
L — 2~ 7 A~ A(Shepherd Shack; SHPHERD, USA) Zi% (& L 7=, MEEIRRE & fEid
T D7D, FY TN OMBRE L PSR EEZFERLE L, E=AT AV L—F—D
W1l ICR AU 7 (Merck Millipore, Darmstadt, Alemanha) CIRE Ht v . 25° C 48 FFREA
V¥ aX—h L, WHENEHOT 4 H—550nm TEWELZRE L, E=AT A Y L—X
—WTHESE, HAELF~ T AN 10 HEORHZ, R~ 7 22 NW ~ 7 2 38 f1 R E R
72X EW ~ 7 AEFHOEERZR O G Lz, GF BEOR~ 7 A%, i L7- PBS 2%
N5 L7, 28 A TF~ U RAZBEAL L7tk 1 77— VI~ U R 2-3 ILTHIE L72(GF-NW,
n=23; GF-EW, n=22; GF,n=6), 7=, £ COlfi~ 7 AL 4l L 8 Bl ORI ITHIER %
Fehi L, 10 MR ZAMEDLFIIC CTRBIE S BT, ZDRIZTEBITHIR L /31 =V, I
Y i, MEE T e — A b A N — ORI,

ETO~ DA, 12 KEE O K E 1 (5139;6:00-18:00, H5H1;18:00-6:00), — & DR (22
+2C) EREGOE10%IZ Rz fHMBE RN TEHE 77— (17.5 X 24.5 X 12.5cm)|Z T A —
k7 L—TWHE LK (Y 7 v F 75 Japan SLC,Inc., Sizuoka, Japan) 8\ CHH L
7o EHERBERGE (72 <R CMF 50kGy; Oriental yeast CO., Tokyo, Japan)

WA LToKE~ T ZTHBAER L,

2. 1TENEER
ATOTENERIT. ABRITHENCEET T =T A4 Y L —F —NTERFEIZ ) L

2o BTCO~ T ATERBROERE TP L KE BRERTE,
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2.1. Marble burying test

FTEVEBR A BILET DA, B=T A Y L—F—NIZA— 7 L— 7 i (121°C,15 43)
L7=K# (Y 7 b5 v 7, Japan SLC,Inc., Sizuoka, Japan) & 77 A F v 7 7r—(17.5 X
24.5X12.5cm), A7 L AK(ERE 9.58mm) M A L7=, ITEMENTIZ, 5 1 FHER 1 L[H

HThs,

2.2. Open field test
30 X 30cm DAL B = WA IR AR R RUEAI 2 EHET 5 Z & TlE L7, E/K TS

R & Mo T RATENV R 2 F2hts L7z, ATEVRATIZEE 1 BB 1 LRRTH 5,

2.3. Tail suspension test

ITEMRITIZE 1 EER 1 LR TH S,

3.EMANOMIE Y / Ll

FEBR 1 & [FRRD T 1A% Ik LT,

4.16S rRNA BF D —4 o 22 & B IBNEE ST

FBR 1 L [RIRRD 51k % FEh LT,

5.7u—H¥ A FARY—

BANEHE~ 7 2O, MR A JE (SILP), 731 = AH(PP)I L OG> /<fi
(mLN) 72> 5 IR A 3B U7z, SEffald, 0 pm FA e Ay valZ@l, ffaz
PBS THg L, Ytad7=9HI2 PBS IZHRE L7,

WDE /7 a—FAfkize 45 & FITC, AlexaFluor 488, phycoerythrin (PE),,
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PerCP-Cy5.5, PE-Cy7,7 17 ¢ 237 =>(APC), AlexaFluor647, Alexa700,, APC-
H7. eFluor450, Brilliant Violet 421 or V500 (eBioscience or Biolegend) & fi & L 7=,

Pii&1Z anti-human CD2 (RPA-2.10), anti-mouse CD3e (145-2C11), CD4 (GK1.5), CD25
(PC61), CD44 (IM7), CD45R/B220 (RA3-6B2), CD45RB (16A), CD62L (MEL-14), CD103
(2ET7), Gr1 (RB6-8C5), folate receptor 4, FR4 (eBio12A5), Foxp3 (FJK-16 s), Helios (22F6),
IL-10 JES5-16E3) and TER119 (TER-119) % i\ 7=, E A4 F {t anti-mouse /rat
neuropilin-1 R U 7 v —F LHiKIE, R&D Systems D4, D TH 5, Foxp3d DAY (n
%, MR A2 YT HR1ICHEE FcyR (CD16 / CD32) 7 vy X 7E )/ 7 —F )L
PRz A % 2_— |k L7z, WKIZ Foxp3 Y&t kit (eBioscience; Takara Bio, Inc., Shiga,

Japan) ZHW\WCE/ 7 o—AfiikaEden LT,

6. 5L RHRAT

F— B ENTICIE. SPSS statistics 17.0 (SPSS Japan Inc.) Z vy, #fin = & O TEIEBR O
A a7 &[KNTIZ LT Two-way repeated measures ANOVA % i L7-, FHEMREELE L TE
H LB E CTd 5 Bonferroni test % i L 7=,

BRI D L~V DFITIZIW T, NT A MY v 77 A ORISR 2w 72 LT
HEMIT, BEZE% Student t-test Z M L CRHili L7z, /37 A RV v 7 ORISR 7-
N2 =%4A . Mann-Whitney U test 2 L CTF— X 2048 L7-, BEEL~ILVORE
bt 123\ ¢, Mann-Whitney U test Z#fH L C7 —% Z 08T L7=, 1TEIEBROK
T & HBOFEROMBIZ DUV TIE, Pearson OFHEIHT & i L 7=,

T I EE IR TR LT, AR B% THEENH D LHE LTz, £72. 0.05

<P<0.1 CHEHA»ZH D EHE LT,
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%

PHPMA N L ADARLER D DRATENC X 5 REINERZTE T 72012, FHEELT
TN~ T A% AW TEIRBIM 2 MR8 L7, AFEBROFERIL, EW ~ 7 A Marble burying
test (ZHB 1T D L 0 EVEENENE & Tail suspention test (Z351F 5 4 H il O =\ O R EEER] &

TR DR WARENRE R 2 7R LTz, RFEERIZIIT D EW ~ 7 213 Marble burying test D5
VGEBENTEMEIL, FHIEERL A P L RIZIBEIND Z LIC R o TEENCR D &V D BT E R
FTHELTWAHGY, F7= AWFZED Tail suspention test (2B T 4 BERIFD EW <~ 7 2D
ARENRFRIEE < . 8 EERHCABIRER N E o722 & EW = U A3 4 BRI &V D
ORATEN AR L, 8 @I IZ 5 SHATEIME T 95 Z L AVRe Sz, 4 Himis o FEERL
A NV RIZ XD ) OFATEY ORI IATIIIE & —B3 22300 8 JWEBRFIZ 5 DRI TEI MK
TT 5 L0 ARBFEDORERITL, 9 BlmH I EIEERLA L RAIC K Dm0 o SR TE 2R &
W) RECIL FET D, FATHIZE TITRMIBEL A ML RI2nA, fFolEA b L A&~
UAIZEZTND69, ZOFEIE, REELA b L AISINA TRET/0BEA b LAY IR
LIBBESN TS LW I RTTIZA PV ADEZRIZL > THATE 2000 Livewn, AT,
George & DHFZETIL, FHIEELE 51772 C5TBL / 6J Rt~ 7 2 Ok IkikBrIC B 1 5
RENRFEN LR BB EE 5 J 7o v U R EERR 072 69, I HIZ, 9 OWET L TH
% Wistar Kyoto (WKY) 7 v M, fEFICEBETHLE NI A ML RICREFESNLDL EHD
FRATENME 45 @), —H#D A b L ZAREREIZK D 9 OFRITEI~OFEN S, IRELIZA b
VADEGNZE > TOOITENE(LT SRR H D, 26D b BEDA K
L ARBRIE MO E W D DFATEN 2R 7725, BHE DX b L ABREITIEBMEIZE W 5 Ok
TEhZ R T 00h Ly,

AWFFEIL, FHBERL~ 7 A BB & 2 i 5 S 72 GF ~ U A8l Bl ~ 7 A SR
EERGENTZGF v U R LR DREMRO T 07 7 A NVaRmd ZEaB BN Lz, @

WA bR S AT ILBUC I T G AR k9 2 R o0 % B i S s
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S TNDHO02), F iz flRE A b U RICRERE SINo~ U RIPRIEET A MU A v L~r
NS, IEM - PIRIEYED N T ABMK T S/ 20, RIAE~— 7 — ORI & 8 IR
FIRBLOZE(D PTSD BEDOEIELE L HHBIT 5 LWV IO MENH D Z L6 RHEER
TENRZERERE DI EZ T 5 2 LN EZX N D, AERIZENT, GF-EW v 7 ZTFFIC
g2 3T CD4 BEPE T Al oMl i & JH L=, CD4 B CD25 B T M oofh
BIEE WAL L O S TEIZ 5T 5 2 L0 5 5 D O BFE O Mg CD4 B CD25
BEPE T MRALOREBL L~ MR Z EBRHE SN TND, KEROEREZGHOETEZD
&L GF-EW ~ U ZDFGEM O @ 5 SFATENE, RHIEERLANE #1C K 2 CD4 BPERIn %
DITERRT 2 RN & 5,

T3 E, FriC 8 RO RYIEEL ~ 7 2B TSI R O Z (LR L 5 2
xR L, REBEL~ v ARG E L R E Sio~ U 213 EW v U X L[RRS4
W RO 9 ORETE) & Marble burying test (2351 52 ZBIMEOHIN A 74 2 L 2R R L1,
L~ co 8 ko EW ~ 7 A 5 Nl B # O ML H 13 Actinobacteria 723 & < .
Verucomicrobia & Proteobacteria, Bacteroides 23M& F L7=, Z4UZK LT, R~ 7 A i
KIGNAIF# & 2 5 L7z GF ~ 7 A D#LAktI Deferribacteres & Proteobacteria 73 4 i & 8
i L CE < . Verucomicrobia MK F L7z, EW ~ 7 2 & GF-EW ~ 7 A Verucomicrobia
F oD A A EE 28 TR 28 o 72, RSB TH M S L7z Verucomicrobia FIZJE 3 % W& 1T
Akkermansia D% T %, b MIBWT Akkermansia 13/E1% 1 » A OFLRBEN THRIE L,
WaIZEDFEREZ NS, 1k THRA LR L~V ORI &I 72 %60, Akkermansia |37
T LBEOLTF UNRETH Y FEIENIBRTHL e B Vgl A EA L THE EICT R LF
—Z R 267, E7EF, Akkermansia 138 EDONGE FRITMHET L2 Z LItk - T, HE
FerifafE 2 ReE L. MY THRREZ (LT 2 7 e A AT 4 7V A THH T ENREINLTY
%68, KREBRIZEBITH GF-EW ~ 7 2ADIK\ Akkermansia OFALIE, MIgROGEMILO 7 7

T 7 ANEELSE b Lty £ T o WEOMZEIZIB W T, Sl — U 20T
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5. REP, MRINL2EL Vo@D PR TERVEED R R L R (chronic
unpredictable mild stress; CUMS)IZ 9 DE-{TEI A 3558 L. MBI # O A ZE(L+ 5 2
ERHMEINTNDH6963), Li 51X CUMS 7 AIZEBWTIRYY Lactobacillus & 150
Akkermansia OFEE R L TNDHWD, Fox OFERIZIZOFRRETFE L TND, ZOFE
%, A F L ZREOEEE HEIC X > TR 6506 L,

FTxizsbic, EW v 2L GF-EW ~ 7 205N M E # ORI W T
Porphyromonadaceae_unclassfied &  Lachnospiracea_incertae_sedis 728 & <
Erysipelotrichaceae_unclassfied A&\ 2 &t Z# R L 72, 929 2WABAFITE W T,
Erysipelotrichaceae, Lachnospiraceae, Prevotellaceae, Ruminococcaceae DRI 7 M
T L U TR N L1269, 5 SE{TE 2R+ EW ~ 7 2 & GF-EW ~ 7 2D
VN Erysipelotrichaceae_unclassfied O MLt iZ Z O M W %= X F+ 5, £ 72,
Porphyromonadaceae \ZI3% &R K C& % Porphyromonas gingivalis 73J& L T\ %,
HATHIFEIZ T, Porphyromonas gingivalis DJEG33E O BDNF B8 L OV A ha A
Fp7BNTR DX U L X alb—a &4 LTI DHITEAFHHET H 2 L0, thamy R
ML 2% ST~ U X0 MEMAI L., Porphyromonas gingivalis ™ >k
lipopolysaccharide(LPS)Z%f 9~ 5 RIES S MEE S D 2 & MG I TN 560, Fi- HR
ANV AREZT D Z LT Ko TlEMEI M (Blood-Brain Barrier; BBB)DiZi# A E23 %
ZEnn6D R N L ABRFRIZ K D Porphyromonas gingivalis F3 0 LPS (Z%}7 2 g o
YA S A CEARERNTUE L BBB Z@il Lo A MU A o F 7213 LPS AR RIE 475
LCoHoffTEN 25| & Z 9 w[6EM13H 5, Porphyromonadaceae D% E|IE 5 SFATEN
FHDAN=ALEWLINIT LTI, S HLROLMEDKLETH D,

ITEYFBR DB & & L~V DAk & OFRBIBIMR AT L7 & Z A RBR 112817 5 Tail
suspention test |Z351F D RENREH] & Ruminococcus, Erysipelotrichaceae unclassfied |2

B OMBEINSH V. Streptococcus & IEDOFHEENH - 72, F7=. FEBr 2 ~ U R IT 5 REEE
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ft] & Lachnospiracea_incertae_sedis, Desulfovibrionaceae_unclassified (2 OFHEID &
V. Alistipes \ZIEOQOFHEEN & > 7=, SFEATHRIZE T, K5 O EE OGN E# X
Alistipes J& DB 7281 & Ruminococcus J& & Erysipelotrichaceae J& DAL DIK T %
R L7264, Erysipelotrichaceae I E 23T 2 RIEFREE & OBIENHE STV 56973
FLIg % R 5 Erysipelotrichaceae Bt D FE & Cd» % Intestinibaculum porei H3 5 S
TW569, JEEE L% 2 54T\ 5 Erysipelotrichaceae ¥+ O (2 &9 % @ & NI
Intestinibaculum porci D & 9 \Z215 £k L CHBRRHEY 2 PEAET 2 HMED, B B X
OABIFED 5 SHATEN & ADHBI 278 L7 B2 S LivZavy, £ 7z, it METRED /MR
BEIZBW TR OE G & Alistipes J& DAFIELLIZFHBI L0, 2 kL 2% 9 (7= BALB/c
R~ 7 ZZBWT Ruminococcus JEIZA b L AT Ko TalF S 21782 L L FHEAT 5
ZEMNHE SN TWAH T, Lachnospiracea [ XESHIENIEFEAE CTH 0 . HEHIRINEEAHE
DR INGE N OTBEAENEE L~V DI T &G T HREREE 2 75% 950, A ML AL
IENERBE O B IEIZ 8V T, O'Malley HIEREF0BEA R L AZZIT 2T » MEIMIER R
WIS LA b U AFEFEMEHRE OB, EE ORERRE 2 EBIZ LT, Moussaoui & (347
HOBREEA P L A2 > Ta/LFarT oy LoyLb O INeGEEtE o i, I E
DERRMEDIRT . 77 LBGIERE OAFAE B ORI & [k AR 75 L OWERPE A T OB+ 5
TrEHELTCVWDSIW, F WA ML AIZ X 5 T Proteobacteria [ & # i &
lipopolysaccharide(LPS) DI FIFEAZFH R I DH Z LRI TE YV ®) LPS OIREFEITIT -
DR ZATRNOHEIR, 5 DERITENZ R T 5 2 L2 L TV a®9), ZnbolmEL S
PDETERET DL, AR TRD SN RHBELA L RIC XD Akkermansia X F#HIE N
Wi AL DWW LD E N Y THBEOIR N 20 U CORIRE M L, ZhISxEd 5 RIEMED
A M AANTESTOOITEIZFHEHE L TWODH b Lt

AREBRIZB N TOZAL LIZEE DB O 5 SEATEOHMZ5 S LT0D b L

R, ZNEAT 572012, GF v~ U AICH -2 HR 5 L TER LT ) A F— b=
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U AN X D AN TRV E M E 52 X D R ~ U A DITB R BV DL DBIZE &

DIZHIR DN LETH D,
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NW or EW mice fecal sample
colonization

Behavioral test
Fecal sample collection

Sampling
entire gastrointestinal tract

e

\/

\

GF NW microbiota GF-NW n =23
I e
GF EW microbiota GF-EW n=22
Germ free (GF) GF n=6
0 10 28 29 56 70 Postnatal day
(weaning) (4 week) (8 week) (10 week)

Figl-7. ERA Y a—N, E=AT A Y L—F —NTIIR GF v~ U 2 & HESHE, HAE LT
~ DA 10 HEROKRHZ, fi~ 7 A2 NW ~ 7 2 FFERER £ 7213 EW ~ 7 2 B H H R R
ZR O£ 5 L72(GF-NW, n=23; GF-EW, n=22; GF, n=6), 28 H Cff~ 7 A% #F L7=t4, 48

fin & 8 i fin DWRFICATEN IR & I L 72,
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RMEATE OB ISR T 2 BNMEEZE DS
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B
Wi

F1ET, RYEELIC X 2 TEV R I BN OB 59 % rleetE 2R U7z, ML,
BEMFICR L CEBITBI A 7T, P o WHOBBITHONRKN LD L LT, BED 178,
RAATE, Vo X 70N —I 07 RIBITEIR ENRHIT O D, £/o. WL O0DEHR
THERL S NI EHATEN CH & 0 | AR OITENC - T, HEZREIRER LN BB I
WINSS 212D B DWW THRET ST THELEMITICT E FE KL LT nwikdha
Lole) EVOATEINBIR S ND, 2O XD REFITENL, FOREICB W TEERK T
Lo TN D, FEDHBIL AFORZDEMNR 5 SRITENZ REINIRT 2 &L OMiR s
DO ERZFIET 50670, LR BETHEZT 2P0 IR RICETITH 2R
e 72 % L0 D MG S00 BMIEERLIC X A REMEATEV R BLOK T 8RR A~MEIE T 2 &0

5 WMECVNDS | AFOREROBEITE & 2 OEEMRIET D ATREEN RE STV 5,

FERL D A 8 DM SRR T 5, 72 & 2R RPESR MR C & 2 Bifidobacterial strains
ERBOESCHAND FICEHEINL 2 ERHEIN TR 8 ZOREH kD
Bifidobacterium HMFOREBEMZEHET 5 Z & B STV 5H69), £ MERMIC A k
L A &S T R~ 7 2 ORERIE#E T Lactobacillus 73870 L. 2 OHIE DA ~DIGHE 23 )
L. MOT7 I 78B7 a7 7 A NVEES T2 L6 G REHROME I FORE T

TR, WRBEEL /T L2 LnE2 6N,

LLED@ED S BB A N LRI Ko TE{L L7z BN # 12k RIS B3E A3, 4
HEFLORHEATRIOAR T OB AICE G T2 LB X, #F 2 BTIEENEMAT L%

HAg & L7,
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e e HE
1. @

Fig2-1A (296> THEMi L7z, k@i s LT, AARZ L7 RS KV A L2, RO
C57BL/ 6J 2O MR~ 7 A (FO HAR) & o, IR~ D AD A b L A8 A HHYIC
— LA — P2~ 7 2 7 Z(Shepherd Shack; SHPHERD, USA) % & L 7=, MK HE % fife
T DD, BV U TIVOMBRE L EMERELERBLE L, /2, E=LT A4 VL
— 4 —% ICR A7 7 (Merck Millipore, Darmstadt, Alemanha) T & Ht v . 25° C 48 KF[H]
A Fax—k L, WREHD T (/L ¥ —550 nm THEE ZHIE L7,

BT A Y L2 —NTHESE, HE L~ T ZAFEL R 10 AlORC
U AN R~ U A EE ORI E IR R ~ U A EE R E R AR DR G LT,
FTARTOIF~ T AT 28 ATHEAL L7, 1 7 —VICRRDERI O~ R L~ X% 8
BEHEREFIZ 523 )T LT~ 7 2317 Z(Shepherd Shack; SHPHERD, USA)A3g# & S 7= 4 —
VNTHEE L, S, FilCEENTAF~ v A(F2 DR 4 BEIZ/R o7, f~
U AFL ) Z =T A Y L—2 =0 O L, SHEBLFIC TRESE STz,

ETO~ T AIX, 12 REFE O K E 1 (5131;6:00-18:00, H5H1;18:00-6:00), — & DR (22
+2°C) LMEGOE10%ITR TN BB ENTHE 7 — P (17.5X24.5 X 12.5em)Z TA—
k7 L—7 9@ LK (Y 7 v F v 75 Japan SLC,Inc., Sizuoka, Japan)Z 8\ CHE L
Tz, fRERERER (7 ~#RBHETE CMF 50kGy; Oriental yeast CO., Tokyo, Japan)

WA LToKE~ T ZTHBAER L,

2. RHETTENFT
F1 072 HEL7-HB% 0 HH L EFKSF, 800-17:00 O], 1 FHBEICET 40
AT T U A% Fig2-1B OFEERAr ¥ o — Wl - TERE L7-, & FHRERE I 25 REH

Thd, TEBIE, 1) VoFor 7l n—3 07, (QFFI2# L T 5 (parental contact
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behavior), (3){1-7>&EfiAL T % (parent off pups), (W% HAY +5[E%k (frequency of
exiting the nest)® 4 > Th 5, (DQ)B)DFHTEHH T T DHT HIEIX. & 1 RF#Z 34>
XY | 3THHE OB A7) 7 Lz, 1 BOARBEREGEE 1 HO
KFEBEL 100 [BITHY , KEEO 1 BH-Y 0FEZHEH L, @RAEHAL T 51K

(frequency of exiting the nest) |IZ O\ Cid, 1 HEOHENSLHA Y T HEE v h LT,

1RO ERR 2 [ THE U 7o HIE TR A BRI L 72, M 8~ ¥ A OFE(E Y 77/113 Paring
® 2 HH#% (Pregnant period) & fE#% 10 H H (After delivery). PEf% 20 H H(Parenting

period). BftF H (After weanig)® 4 7R 1 >k TEREX L 72 (Fig2-1A),

4. RBRERIHHE AT

H1IEDOFER1ICUEL -,

5. HuatAET

T — A fRHTICI%,. SPSS statistics 17.0 (IBM, New York, NY, USA)% VY, 1 HY47-0 045
BIEATENORBLE A % [K 112 L T Two-way repeated measures ANOVA % 3 L7z, £7=.,
AEENRD NG, FRME & L TEELEME Th % Bonferroni test 4 F2fi L 7=,
T T PEE IR E TR L., fEMRE % THEENR®H D LHIE LT, £72, 0.056<

P<0.1 THM2H D &HE LT,

27



i
1. BHEATEMRAT

VX FRTN— v T DEHFOFBEN 2D o 7253 (Table2-1A), GF-EW ~ 7 A D
UoXd e Z—3 v 7 OEED GF-NW ~ 7 2 L0 {RMEF R0 i (Fig2-2A; P
=0.058), parental contact behavior & parent off pups (2B W CTHEREIZEITE O Lo
7=(Fig2-2B, C), B4 HAY T 2RI FRROLE G L HMEH b 72525 7273 (Table2-1D),
FHME & L T Bonferroni test % 52 L 7-#&H. FEH 1 H H 2B\ T GF-EW ~ 7 A1 GF-

NW ~ 7 % L0 @B THRA~HA Y L7z (Fig2-2D),

2. 16S rRNA &= 74T

EW ~ U 2 £7213 NW ~ U ZGNMIE SRR DGR I1X. Fig2-4 IR L7, GF-EW
~ AL GF-NW ~ 7 ZDIBNME#EOMIC diversity (27255811720 7= (Fig2-4A), AL
~JUZBWT, GF-EW < 7 2% Proteobacteria FDfF{E RN & < 72 - 7= (Fig2-4B), GF-
NW v 2 & GF-EW ~ U R IZNETNRR D7 T AZ—% BT 5, OTU IZ&EEND Y
— F¥ (fHpkEE) 258 L 72\ unweighted & %83 5 weighted UniFrac fi#AT oM 512
BWT, GF-NW w7 2 & GF-EW ~ U R IZNENE2 D 7 T A X —%TEk L 7= (Fig2-

4C), Pregnant period — After weaning O[] CHIE#E O ZENILRD o7,
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B

FHIBEL~ v AIBNME S AR OS5 Sz GFFEW <o 23 vd 7 e 7/ r—I v
T OEEGMETT2MENCH Y | 55 1 EOFBR 2 LFERRIC, GF-EW v 7 2 L GF-NW v~ ¥
Z N R AR A A R B 7R 22 B3 3R DAL T,

AR TIEL, GF-EW v~V A0 vx 7 L7 — 7 OFEIEIE GF-NW « 7 R & ik
L TR BRI 235588 T2 D3 AF~OEMRF RN CHER 21T~ 7o, R A F L2 & 9
Flew U AFENY o X 7 T N—I T OBEAZR L, BEHEHL~ U A LREOf~
DOHEfIFHE 2~ L726D, R~ 2 & R ~ U AR E R G~ 7 A ZRED
REATEN R B 2R3 2 D REATEY O REALCIGNME #2532 alietEn ® 5,
Sudo 5% GF ~ 7 ZADORMATENT SPF v~V A LRIFETH D Z & 2 @iE L7203, KuFFED
FEREFETEZD L, HOFBRITRE TR ORBANCEEL KT S0, BNME#ED
ERZEACIT R TE O RBIANC B L KIEFT Z L BBE2 LD,

RSP S HBOM P2 s L) BEF L A 2T 0 o O TR HER O
BHITINCTHET 5 2 LOORINERMHFIR 2T 2T » FOBBEITHORBINMKT T 5
ZLnB68 BHETEHOTEMEICIEMR R AR LE S EORNSWMARLE ATEERED Y RN D
D2 ENMBATND, 5, MAEMSNDREZRT T 2, 72 & 21X, IHENO KRB E
AT2B-7N7n=F—RIlLY X a7 OERA~OSIFI L > TiE=A hr
VLUV EREITT A Z 600, b MGWNHIE O Clostridium scindens (37 /v 2 /v F a A
R&ET7 v RaF  AlElmT 560, -, FUEMEREICE>T=X ha S LUV ET
TH00, ZhbZEnD, REBEL~ v ABANMEEIIT X Fe SR n S AT 5%
DEFARNVE L LV EB S, EOEE L TRMATEIORE 24 2 7o flRe R &
2,

Fex it GF-EW ~ U A ZEOMA Y FEHIAEVEM 3 & D 2 & &R Uiz, FATEICE

W, A% 2-10 BIZHA & KRB 2D 720 A b L A (Limited nesting stress) %517 7=
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7y MIBWIZB T2 vXx o7 70— V7RI T E O A 92 [FIE D
M4 25 Z &EOPLRMEEA.~ U7 AT LT D L) ZECIRHEINTWD, £, BN
B HEDME EORZHFATERC O SOHATEIZFHI T2 2 L AMb N T2 2 L0z 5ot
TEZAD L, RYHELA LA XD ENMEE OB A b L AFEREO L4 5] X i
O AEEMEARIE L TS, EHIC, GF-EW v~V XD 1 H B OROMHA D EFEEEN
R LTed, fETHIRO% A CTROMA Y BHIE GF-NW ~ 7 R & RIS E THA Lz,
F o EEDOMIEIZIB N T, BAPORT v MIBFRERO R VMET ~ b & il L TR hR
ITENORBIIME T L. Brasa T 5402 7NV EHFRET H 2 LI XD HORZW
D3 BETE AR D ATREMEDVRIE ST 5 8990, RIFFEOFRER EPFETE 2D &
R~ 7 AME IS L 2 mWALZ 2 HEBRRIIR LR, F3 U AL OEMIZL LR
ZATHDIR F 2R L TWD A[EEED B 5,
ftiam & L C, Fex ORERIL, IBNHIE S RMATE) O KRBV B E AT A RetEDr & 5
LRGN LIz, RMEATEIO RO L GNEE DR Y 2304 L7zargeid, Fx o
DRV Sudo & DHFFED I T 503, AMFFED RHIHEFL~ 7 A NGPIHEEE 5 23 R TEN O
KBTS ED AN = A LEFAHBRTH L0, A PV ASEENTTEL TS GF ~
7 AL SPF ~ U ANFARRORMATEN O EZ /R L TWDH Z b A ML RIREMO T
IR R WIBERLIG N E I X D RHEATEI O Z LD ER TIZ RN EABEZ2 bbb, IV
DOYRE LT, BEHETHORBUCEE R BEE 2 RS EIRH ORISR B VT 03 5, T
JRE R A V| & D pAROMEFE T T D R BREE T ORI Sz STV, A
Bl H2HEBFITE & MARH SRR LT L LU Z B 52T 5 412, % DETIE GF

< 7 ZADMRRHERLE L LUV A BBRIICHIE LT,
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NW or EW mice fecal sample
colonization

.
‘> ' ‘ analysis ' '

GF NW microbiota GF-NW n=4
EW microbiota GF-EW n=7
0 10 28 56 Give After After After After
(weaning)  (Pairing) birth giving  giving giving giving
birth 9th birth 10th birth 20th  birth 28th
(weaning)

(B) Maternal behavior analysis

v v v v v
mmmmmmmm‘m

8:00 > 9oo>1ooo> 11oo>1zoo> 1300>14oo> 1soo>1soo>

Fig2-1. (A) EBRRZ 7 ¥ o2 —L, BEGF) -~ 7 2@ L (NW) ~ 7 2 F 721X R HBELEW)
~ U ADFEFMHE LR G SNIfF~ T A% GFNW ~ U 2AX /X GF-EW ~ 7 2 L5,
BT, A SR AT OB L AR L2 B &Y, GF-NW %7213 GF-EW
~ U A B S A B PDO)N S PD9 ORI ORHETEI AR Lz, (B) FEMEATEIERE O
i & fEHT H . PD1,3,5,7,9 @ 8:00-9:00, 10:00-11:00, 12:00-13:00, 14:00-15:00, 16:00-17:00 ®
Gt 25 WF[E 2 REPEATENARAT L 72,
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(A) (B) (C)

Licking/grooming Parental contact behavior Parent off pups
100 1 100 4 100 - . GF'NW
ool - \m.< 5 80 - ® GF-EW
> > >
2 2 2
8 60 1 2 60 - 2 60 -
Ei Ei E
S 40 g 40 3 40 4
© © ©
£ £ £
S 20 4 S 20 S 20 A
® ® ®
0 0 0
1 3 5 7 9 1 3 5 7 9 1 3 5 7 9 (PD
140 -
bt
o 120 A
=
(]
< 100 A
=4
‘= 80 4
=
[
u“ 60 4
>
g 40 A
()]
&
o 20 A
—
0

1 3 5 7 9 (PD)

Fig2-2. Vo ¥ o7 « 70— 7 OEIGEQ) EfHZE L THDEIAEB), (bl Tcn 84
(O, BAEHAY T2EHMDNCET 2 EMEE~ 7 ADEL, 7 — X 1A E RS TR
Lize UwFo 7 « 00— ZOEEH GF-EW ~ 7 23K < 22 27235 5 (Fl1,8] = 4.883
P=10.058), fAIZHELTWDEIE LN LEENL TV AEIGICEW THHZIIRD b o7
(Fig2-2B, C), B4 H AV T 50BN T, PD1 ® GF-EW ~ 7 2% GF-NW = 7 2 X b &
BECHROMAY L72(PD1: P < 0.05),

32



z

Chao1 Shannon
250 8
1 - .
L. 200 =%N¥ Y, o2 s 30
T 150 . 2 = o, B Ao =2 G e
s |Fes E oul e otn
& 100 c
& 2,
50 ®
0 0
(ONORORONONONONO ORORONONONONONRO),
GF-NW GF-EW GF-NW GF-EW
(B) GF-NW GF-EW
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1

cu|

Relative abundance
° °
8 & 8

o
»
&

|'.|

vV @ & @

©)

el Tm allntcca . —a B2

@ Pregnant period
@ After delivery
@ Parenting period
@ After weaning

I Bacteroidetes
B Deferribacteres
B Firmicutes

Proteobacteria
B Verrucomicrobia
B Others

® @

Weighted UniFrac Unweighted UniFrac
02 ® ° @ Pregnant period
005 o 8 @ After delivery
)
° ® GF-NW
g 0 ‘; ¢ A ' ‘ @ Parenting period
8 ® o 000 .
g£00 ® o a ® z ‘. @ After weaning
3 e . § ° f Pregnant period ]
a 0.1 6 005 3. '
E ol f L] @ After delivery GF-EW
02 T od @ Parenting period
4 010 e ® @ After weaning
=62 61_00 01 02 03 -02 00 02
(D) PC1 (37.51 %) PC1 (78.95 %)
0.15 ® ®
e
0.0 o1 ® °
= o= *®
£ 005 L] . £ ¢ See o ?
8 2 ‘e 3
[ @ .‘ = ]
< 000 ® o = )
g ¢ ° e .
-0.05 . * &
-02 .
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® °
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0.0 0.1
PC1 (44.89 %)

1 00 01
PC1 (46.25 %)

Fig2-3. (ANW fiE#& G~ 7 2 () & EW MiE#ER S~ 7 X () 0f7Lv—7IcB8it5
Chaol & Shanon index % 7z o ZERMED IR, &l #~ 7 21238 T, Pregnant period
— After weaning O ¥ ZERMEIC AL /20>~ 72, (B) Pregnant period — After weaning (235
25 NW M ## G ~o 2 & EW M #ER G~ 7 2AOM L~V OME &M O LB, (C)
UniFrac distance (23-3<, PCoA 7r vy hThD, &7 1y MANEITIVZEBEREIEL L
TWAHZ L &ERT, GF-NW =7 2L GF-EW ~ U R IFNTNRAR D7 T 2AF —%2ET 5,
D)EMEH G~ 7 AZB T DY v TV COME O AR 2~ Uiz, MEH$OZEBIL
7 R = A A L CEE L2 (GF-NW; P=0.114 R2=0.291, GF-EW; P=0.364 R2=0.118),
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F :
PD 55.577 4 32 0| | GF-NW vs GF-E\N| 0.05! PD1_GF-NW vs GF-EW 0.475
group 4.883 1 | o.05g PD3_GF-NW vs GF-EW 0.366
PD*group 0.226 4 32 0.922 PD5_GF-NW vs GF-EW 0.158
PD7_GF-NW vs GF-EW 0.394
PD9_GF-NW vs GF-EW 0.611
FEBgELTWSEE
PD 7.9 GF-NW vs GF-E\N| 0.883\ PD1_GF-NW vs GF-EW 0.25
group 0.023 1 8 0.883 PD3_GF-NW vs GF-EW 0.669
PD*group 2.538 4 32 0.059 PD5_GF-NW vs GF-EW 0.662
PD7_GF-NW vs GF-EW 0.667,
( ) PD9_GF-NW vs GF-EW 0.142
FHOEEN TS
PD 5.083 4 32| 0.003 GF-NW vs GF-EWI 0.811\ PD1_GF-NW vs GF-EW
group 0.679 1 8 0.811 PD3_GF-NW vs GF-EW
PD*group 0.061 4 32| 0612 PD5_GF-NW vs GF-EW
PD7_GF-NW vs GF-EW
PD9_GF-NW vs GF-EW 0.4
HoHAvEZK
PD GF-NW vs GF-E\N| 0.065| PD1_GF-NW vs GF-EW 0.013
group 0.065 1 7 0.596 PD3_GF-NW vs GF-EW 0.151
PD*group 0.703 4 28| 0.085 PD5_GF-NW vs GF-EW 0.517
PD7_GF-NW vs GF-EW 0.313
PD9_GF-NW vs GF-EW .478)

Table2-1. V v ¥ 7 « J—3 0 T DEEQ) EFIZEL TWDEIEB). F 5t T\ 5 E
A0, BEHAY T 5EEDOICE T B0 ok, Sa Tl oS53z’ /vid, P<0.05T
HHILEERL AL TURaB) OSSN EAT, 0.05<P<0.1 THAZ LA RL TS,
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B
Wi

NS e 23 i DN WR EAREAEI T 2 Z EMNEFRR S TN D00, 72 & 20,
Bifidobacterium pseudocatenulatum CECT 7765 #~ U7 A& 53457 vaargad

ROZW L~V DMETF L7z &0 5 SOl L7 i~ & 220 bR A~ 7 2 IR

B

BB 5 LB T AN AT H L LALRELS R D EV ) WMEDH 50299, I 5T, R
T A b uFoRREE. NI OZARME LR <HHBI L TR Y | HIAWE OMLE THEP MR
BOSREZIR< T DL, B hORFZZ b a7 REND L7200, Znd oAk, 5
WAHEE 238 EONPILRZ T2 Z L 2R LTV D, i, W< OO EITEEDOHN
SUWEN MBI EE KT ZEERLTNDH8, =X F U4 — L hIX
Bacteroides melaninogenicus OEJE Z e L9 =2 T A — )V FIK g R~ 7 A&
& 72 Proteobacteria [*]X° Bacteroidetes [, Deltaproteobacteria 1% /R L, f5ED T X
b SRS ORI R R R BN 2 R LTV D Z L ZR L TN 508,

B (GF: Germ-free) ~ U A, fi EOBREICKT L CHFNAMIE A KIET B L AT S
DD =—2 TR EET NVEM TH D, 2L 21X, FhE#ieD¥E BT, GF
~ U AL SPF ~ U R L HE LT, FEFEE B IRRORA . A DORILZ R L7207, S5
W, TA NI VA= N EHRELIZGF vV ADFEEEIT, =AM T VA—AxkbE L=
PRV A TNABRTVADTEREELY BENWZ ERHREINTNAHO), ZnodZ Lo
5. GF v 7 2% HWW T EBRIL, IO T2 O EWNSWSRIZIS T 2 MiE O E B 724 E 2 7R
U7z, PERRBMC I D ABHARVE > OB BV A BET 5 L0899 FEWOME~ v 2T
T, AEFEARIVE OB LR WAREER S D & &2 bivd, LinL, Fx DFIHRY |
FriZ GF ~ U 2AOHFFINZ BT 5 EFIZBIE 2 A /L8 > OERF A 2 fi AL L 72 iFFEi
BRI T,

AWFIETIE, 4-8 B GF v 7 AR A fhufrBLNaf A5y, a/LFa

AT Lo ULERRIE LT, GF =7 2 &2 WK TEl- TEE-FIE (HPA) $ioiEEx
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g2 <R SN TV D, S BIT, FEERMETOMRAT oA RELE L WITE T 51HE
R BN 3% O B A B & RS 5 7201, SPF ~ U AEIFE LT v NEEMEE
RS L7z 4 D GF(GF-SPF %7213 GF-guinea pig)~ V A DHEFR/LE L L~
DA Z A LTz, AT, MEHER G D~ 7 A DB WR DWW R E 2/ LT, 8 I iniF
® GF v~ v A, GF-SPF ~ 7 A, GF-guinea pig ¥ 7 A, SPF ¥ 7 ADA W ELHH G A L
Too JEATIFFET, T a v ¥ a U AT|ZR W Tl 52 L BIHAEF ORIFIZEE G 5 2 & AR
ENTEY, KLY 7 T e LTOFRBEOB WD ME O EL T 5 alietEndr s
T 2000, IFAFAD BV ORIFIZI T 2 ME #EORENIAH TH L2, GF v 7 ADEWN

BTG LTGRO 2 32T D L ARESL Tz,
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MELE Gk
1. $tRBY

AR TH D C57BL / 6J ~ 7 A(CLEA Japan Inc., Tokyo, Japan)$ J OMEE {RAED
C57BL / 6J ~ 7 A(Sankyo Labo Service Co. Ltd., Tokyo, Japan)% i\ /=, £ TDH~ 1 A
(%, BRHED 12:12 Kl OB A 7 L R TEE L7,

9 JEOHER GF ~ 7 A % Sankyo Labo Service Corporation 7> HHEA L, BE=/17 A4 Y L
— 2 —TCEEMICHET L7z, GF ~ v A%, EEEGEHEZER (U~ EEE CMF
50kGy; Oriental yeast CO., Tokyo, Japan) &J&#E /K% HHERI S, £/, BEREZ
MRS D 720IT, h o TV OMBIRA L BMERAE L ER L E Lz, Fr7 i, v=
NT AV L—4%—% ICR A7 7 (Merck Millipore, Darmstadt, Alemanha) CH & HL Y |
25° C 48 il A > F a~— b L, BIOHIERH O 7 4 /L 57 —550 nm THIE 2 WE L7z,

IR GF~ U A%, JV—TZLIC= AT A Y L —F—ITA LT, 3R~
AEBEFLL, 17—V BTV M GF ~ 7 A 3L L7z, 4 Wl IZHE GF ~ 7 212 SPF ~
UAEITENE Y PEFRREKEZRARE L, TR OB EICREKR G~ 7 A
% GF-SPF v 7 A & GF- Guinea pig ¥V A &S Z &2 LTz, E/VE v MEE]T Japan
SLC Inc. (Shizuoka, Japan)2>HEEA L7=,

89 HIIFIZ, RTOV T RITA VY L—F—=nbWM HiEah, ar Xy va FARKT
DY EREICEBE L CTITEIER 2 E i L7z, {TEIEROERTE T, ~ U X136k LKA B HE
WC& 7z, ITEVERFEMG, FHERAIC TR SE, EDITINR L FE AL, 4%/3

FHRNLT VT B R U RiREiR CHEE Lz,

2. EY X7 uA NHIE
FFEY 7T Figd-1A IR LAY Y 2 — L TR LT-, B 7 IR — o4

—UMBIEE L RIS 5 £ T-20C TIRAF LT, TRIT, BRER L 72 BB o TV A i S
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ATV AE=X e HWTHREY T A AL, #HHY 2 7 0 0.06¢g # bmL = F/Lo—7F )L
(FUJIFILM Wako Pure Chemical Co., Osaka, Japan) T L7z,

ANFART B TARETWD T a b TR T TR L7, B WA M E
Ja (ELISA) 7 L — F & kB v ¥ ¥ IgG HL K ¥ % (Jackson Immuno Research
Laboratories, PA, USA, Cat# 111-005-003, RRID: AB_2337913) C2—7 4 > 7 L7z, 4°C
TA v FaxX— g, 71— b7+ v ¥+ —(Immunowash Model 1250; Bio-Rad
Laboratories, Inc., CA, USA) C7' L — hZ& 2 [ L=, UHFHEKHarTFazxTar
Pk 7V 22— K~ (Cosmo Bio Co., Tokyo, Japan, Cat# FKA-420-E, RRID: AB_10708379)
& horseradish-peroxidase (HRP)Zi#i = /L F 227 v O7 U a— |k 100ul ZiFM%, 7
L— &\, 4°CT overnight L7-, ¥&IZ HRP substrate solution % 4% well (2% S
SH72tk, N-H2S04 OFINZ L > TRISZFIESE D, Vo 7 AoUeEix, Adi~A 7
o 7' L — k U —%—(Bio-Rad model 550; Bio-Rad Laboratories, Inc., Hercules, CA, USA)
AL T450 nm TRIE L7z, =A T VA —ABIOT v AT 0 2 LULORIEIT
ZhnZENo EIA %~ ;(Cayman Chemical Co., Ann Arbor, MI, USA)Z#EH L=, 71—
MZ7UVa—h&ax, bb—W—LHifkTa—T s 7 L7, 22CT 1 BfilA v F 2
— Mg, 7 — P2 VREHEEIR T 5 BIER L. SEREZ A T D 1 RHA o F 22—

L. BEf~A 7071 — )= —%FHL T 7Ol E % 405 nm THIE L7,

3. Odor preference test

8 > GF, GF-SPF 1 LU GF- Guinea pig ¥V XX, E=L7 A VL —&—hH
A a FOVEREE FICRE) LR ICATEN IR 2 S S vz, TRTo~ T A, REREE
WAETC, 7 A b — U (Figd-1BIC T 10 AL L7z, 7 A b — 3B W7 7 U LR T 2
DODOXEIT/T HIL TN D, & XEZ 1T nose poke 23 & HEEIZ AT~ L. F OBITHESE 7213

~ U ADPRTIHN TR A % L7 (Fig3-1B), HEE 7213~ v 2R DR TIHN TR, &
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4 ND adult DIEE 7213HEZ ZLN< OO — U bINE LT, BEE 72T~ 7 ADRT
HIVIZREE., B2 DIXEIZERE L7z,

M~ A&T X M=V AN, £OTEIZ b M ET AU AT Thaa Lz, BEHA
(34 X OWFAER . BV SRR, AR Th 5, M~ 7 27 nose poke % WY 7ZIRFH]

Z TEWIR B, nose poke [Z&% ANT-FFfi 2 [HE AR & EFKSIT T,

4. WRFHRAT

BRI FOEP AT A RENLEDERZFNT 5729012, two-way repeated-
measures analysis (ANOVA) #il & 7 V— 7 0@ a5 e LTCEITLE LT, 7 A—7,
Refd], E72IIR AR ORPARE (P<0.05) Thod%GH., FHRME L L T HLEBHRE
Td % Bonferroni test %M L7z, #H AT v A RR/LEL LYV ORFENE3HTT 5
T2z, 2 DOBET LIV T U TRA Y N EMARA DY, tworway repeated
ANOVA %3 L7z,

S URZ A RNY w7 T A RDN#EIG ATRE 72856, Wilcoxon rank sum test Z M T Odor
preference test OITENT —X /38T L1z, 72, HEORWEERICE T 2 HEMZELFHMET
% 212 one-way ANOVA(Tukey least significant difference procedure) 47 L 7=, 4T
DT — X 134 EKUE 0.05 Tl TH Y . SPSS statistics 17.0 (IBM, New York, NY, USA)%

fEH L Cotr L7,
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i
1. #FHFATuA FHIE

Fig3-2A 13K /N —TDEP T A T V4 — )L L~ULDOREZ R LTS, GF =
ADTARNT VA=V SPF v T ADTA R T VA — /L LUV L0 b EITEN S
EEH LM LT, GF-SPF v~ 7 2 & GF-Guineapig ¥V ADT A N7 VA —/L L~ULiE,|
GF v 7 A& SPF v U AD L)V OHFMER LIz, A N7 U4 — /VIREORRRZE LA 5y
W 272012, 200BET 2V 7Y 7R A v b E#HLAEDETHEOHT L= (Fig3-2B),
PWERE NI L W, GF =7 A & GF-Guinea pig ¥V ADT A T V4 —/L L-~ULiL,
Vo) oW Am L TEB Lo Tz, I, SPF ~ 7 A2\ T, ERE 0
TA T IF =N LU 455 BEO 556 B Y bHEICEW I L AVRE N,
GF-SPF ~ 7 AD 5.5-6 WpIFO = A k7 A4 —/L L~ULiT 4.5-5 BliFEO =2 b7 V4 —
NV KD BEICE ST, DFEV ., SPF v % & GF-SPF ~ 7 3% 7V v 7 #if
BETZA TN LRI LT, GF v 7 X & GF-Guinea pig ¥ 7 A Tl
MU 7z,

Fig3-3A 13K 7 V—7DFH 7T a F A7y L-YLORIFE{LEZRLTWD, GF w7 A
DEFT AT 0 LU BIED 272, S 5T, GF-Guinea pig ¥V A% SPF v 7
AL GF-SPF~ U AL VEWT B S AT 0 L LE R LT, TA T U4 —/L L RERIC,
2ODBHET LV T IR A U N ARG DY TEOT A S LR, GF~ U AD
Tl AT a L LoYUIEE Lo 12 (Figd-3B), Yo7 ) It o a S AT s
LUV DilitEL, SPF ~ 7 A & GF-Guinea pig ¥ 7 A CHIZ s /-, LorL. GF-SPF ~
T ADT AT 1 LAYV OIS DT o 72,

Fig3-4A 3% /N —7D#Eh a)FaxT o LV OREE(EZ R L TWS, GF~ v
AQanNFazrra s b bidi bK<, GF-SPF v~V XD a)LFaxTar Loybidfk

bEnolz, 2ODBEET A7) U TIRA v b EAEDE TEON LR, SPF ~
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7 AL GF-SPF ~ U ADa)LFazxTor by, o7V v 7RIk~ 2 L
7-(Fig2-4B), GF v 7 A & GF-Guinea pig ¥ 7 AD 2 /)LF 2 AT 1 LU FEE) L7

7,

2. Odor preference test

Fig3-5A 1%, Odor preference test DEWIR X[ 2R LT\ 5, GF <=7 X [IEDOE W
XD MO WER SRR o 72, HREVIC, GF-SPF ~ U X%, MOBWE D & ff
DEWEIRWZ, SPF ~ 7 A2 & GF-Guinea pig ¥V AZBWTC, D X5 7pERIIA LN
7einote, £, GF =0 ADORMEWKEIZE LBV S OB &1L, 70— 7Tk
H 1K - 72 (Fig3-5B),

Fig3-5C (%, Odor preference test D ERH 2R L T\ 5, GF ~ v A [3HED B X H
L0 BHEOBWKENZ E EFE S BEN ST, MO~ T RZZED LS RERITA LN
minote, o, HEOBWWKENTH T DMAERFHOFIGIL, GF v~ U 237V —7 M T b
K72 - 7= (Fig3-5D),

EARRIZEN T, BTOZ—F THEOBWXHE & #E OB W XEICZER TR 72
(Fig3-5E), F7-. HEOBWXEIZxHT 5 AR OFI A B Z2 134 5 2 - 72 (Figs-

5F),

3. £SO ERE

Fig3-6A, B 134 /L — 705 L O FHERE R L THY . MHFICHOCREBEER

57 7= (Figd-6A, one-way ANOVA, Fi3,371=0.80. n.s.; Fig3-6B, F[3,371=1.20.n.s.),
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B

GF ~UVADHEROZA T VA — AT n S ATuys a)FairTe s byLid,
SPF v~ U A XD HEWZ LA LN L, 72, GF vV X2 SPF v U ARLE/NLE Y b
FAERRMEEEZ G T D2 LIk o T RTOAT BA RAAECOEENHM LT, I
2T, WD GF = U RFEOE N L BHEOBWIZEIEAE R LTz, ZhbOmIX, v
AT D fiE EN I WERE D FEE & BN D AFHIT I 360N T R Pl B e 23 B B2 2 4 2 R
T ZEZRBLTND,

SPF ~ U ADT A b T VA —/L L-ULE 6-7 BT THIML, 70 o 7 #iE o
BEETEHWV LV ZHER LT, v~V AOIIRICEB T 2= br syl mifT A bo
T LV RIRR O o 7o o TINS5 Z & G ST 2002100, F 7= iy = A
NI NGREERZ AT O MRS S Z L5003 SPF v 7 A TR
HEPTA LT VA —/VIREORRHIZENT, JIRICEIT DA s B REET) DR E
AL TS EEZBND, HAILGF vV ADEMBEL AN T VA — /L L ~UL) SPF +
TADHDEY HIRLS , o 7Y IR 2B L THEINL R ho7c 2 2 LN L, =
A S a g ORI, MO~ T ADBEHORMBICIEWTEE THL Z LR RINT
W5 7209 GF ~ 7 ADMRREADEIE L, FEH DO Z DX FuF Ao T IZBhE L
TWH AR H D, X512, SPF v~ U7 AE72IXE LTy MEWNMEENES Lz GF ~
VADTERARNTIH =L~ YUE, GF vV ALY b @ENp-o72), SPEYVAOZ A RNT Y
F— N LV RIS E TORBIZIEE SR o7z, ZHOFERIT, FEMOMEHE TP
DTA s U BRRRED R EICEHE R KR 2 H > T D AREMERH D Z L 2R LTV D,
Flo, TART VA= NVEFERKICGF v 7 A SPF vV A L W #EF T 7S 270 o HEN
Khoiz, MAT, SPF v U ARE/NLE Y MpNME#EEZ R DS L7 GF vV AD 71
FATu N GF vV ADbD L) bAEICELS . BNMEENESE LT~V 20T 1y

ATy LIV DEEOREIL, AT VF =L LD b EN I ENRBEZHND, T
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NoDZLENL, ALVATR—ANLERENLT 0 S AT 0 IR R AT 1A Rk
FUARICBIT 2 EERAT A RELESTHY , GF v 7 ADRNT A T U4 —/Lid
RO T v 7 27 v A RIEEIMENZ LIZERT 5 Z & BAHERITTE 5, Fio, IIRB LD
FEEBICHMZEIIA LN RSN, 7o 21X MIENFELRNZ SIZLbsa AT
—NING T a AT v BT HEERTEMEOR TR INE O E R 2L R T D AR
%, GF ~ U AFAFERR D PMEN 2 L3V HE STV D3, ZHIIIIEDO X T oA FERL
FEDETICED2bDTHDLEZ LN, GHMEENIVEO 2T 1A RARBEEED 5
BIZED X ITHBET D0EMAT L1010, SORIMANLETH D,

KWFZETIE, FEMO GF ~ 7 2AD#E P 2L FazxTo s LyLp, =X b BIO
IaFATa LYV EEERIZ, SPF v U A XD b{&hotz, S HIZ, GF-SPF v v R &
GF-Guineapig ¥V AD L~ UL, GF~7 2D L~L LV b EhoT-, —J. Neufeld &
IZ XD HATIIEC BV T, GF vV ADMiEa /L F a 27 n R SPF ~ v 20 M=
NFaARTa U RELD bEWI ERERE SN TVDW08), Z O JE O M2 IEHRIT AP T
bDN, FATHIFED GF ~ v A%, FarBiBiIC BN BRI il o 7 28I LT,
ARIFFRDF— 27—V TOFRES TV 7%, HIFEE FOMRY 7Y v 7L~y
ANDARVANDIRNZ EREZBND, ZOZLIZL->T, AFRICE T HaLrFaR
Ta LV ORTICERT S ARENH D, Fx DT =21 GF vV ADALFaxT
0 DEREFW LIV DO~ 7 ALY HIRWNATREEDNH D L E X T2, Sudo HiX, GF
YT ADA ML RRRICKT D A FazT oo, SPF ~ 7 2 X0 #8145 2
LR LEW, ZDZ L, GF vV ADRIBREICKIT DM E avF a4 FEMITHEE
SRRV EERLTWD, TR L REBROFRERZ G DOETEET 2 & BNHEET
HPA #h OIS FERR R 2 5 2 2 RN H 5,

T lTE T A LREE O T~ 7 2OB WA ZFE L7z, BEOBW oW

IREUE, B0 2 2= — v a VICBWTEEREH Z R 7o TR LAY & R
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PAL BB O STV E £ T 5106109, il GF ~ 7 A%, HEOEW L0 B E W E 5 < ]
& BB X L HEDE) W BN IAERF I L 72 728D AEBROFERITIILZR D 0
Tholz, iz, GF v~ U AFHEDOB VI 2 RVRERFHIL, X THOY T AT L—T
DHF TR BEN -T2, ZHOOFERIL, MED GF ~ U RIHEDOBWITELHEE RS o Tz
T LeERTFRT S, TRICK LT, HEOBWIHT 2B EIE GF-SPF ~ 7 AD L THIZE S
Nz, HEOBWNIKET D~ v A OREAFEE, FEIEEINCBE U, B2 EER N H 25 2 &
DA KT 5110, KFEBRIZE\ T, odor preference test Cidutfod 1% & # 2 1B BF L <
W72 WA GF-Guinea pig ¥ 7 A & SPF ~ U A TREOEU NI KT B RELFMED Il 3 5 RE]
ToholmREMEDR & 5, IR S Lo~ 7 ZIIHED BT 2 AT L B au 72
SR, TA T VA AT u A AT 0 ORI L > THEOEWITHEGEEZ RS2 L
P INTNWHU), GF vV ADRAT A RHRLEVLNVOKRTA2BETHL, GF ~
U A TR SNIZRVECKT T 20 4HEIX, = A habF v 7 m 27 a0~ L 0K
TIC R - THAMICE S Z SR REMER D Y . 21Uk > T GF v U R TRONDH
IREDIR FICHET D RN & 2,

AWFFETlE, R AT a4 KLUz T GF-SPF ~ 7 % & GF-Guinea pig ~ 7 A[#]
WCHERNDHDZEEFER L, SPE~UAIZBWT, GF U ATEALRRWY, TV
MBI 5= A T U — L LUV OB E S 7= (Figd-2B), = L C, SPF
~ 7 AGNME#EEZ 2 A E—rar Lz GF ~ v A%, o7 o I HIRgHIc =
b7 A= LAV LT, BLBRRANC &2, By MERHIEE L 2 n o B—
g L7 GF v~ U AT, o7V o THIRBEHOT A~ T U4 — ORI S5
S, TRFATaAZBWT, SPF v~ X L[EEKIZ, GF-Guinea pig ¥V AD 7 1/ A
T s LoV RN 2 R LTS, BRI T S AT a o o4 L~ viE, GF-
SPF & SPF ~ 7 X LV Hik -7z, HIZ, GF-Guineapig vV AD I /LFa AT m L

W, o) o THITRIC AR NI e o 72N, GF-SPF ~ U A0 a)LFaRT o Loyl
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%, SPF ~ U R & [ARRICEEFERY 220800 2ok UTe, IHPARE 35 OALAI 3RS F ORI L > TR
720 FEERICOARAERT SMENTFEIET 501314, Chung S, ~ 7 A DGR # % &%
5922 LT GF vV 2O T Lz T Milad & BRI R ST 225, & M OGRME
BEOBRGTIXZOWEN RN o7 2 EAME LW, T2 &b, HEEA
DAIEHE T IER R RAEDFIEIZIBNW T, HETH DL Z ENRBRIND, LEB-T,
GF-Guinea pig ¥ 7 ZAD#H R /LE L L~UL GF-SPF ~ 7 % L R 58503, 15 LEA
DOMEFEDRRIZE D b DG LLawy,

fam e LT, For OFE R, FEMBWT GF ~ 7 21X SPF v 7 A & g U CHER AT
nA FRAECBROarFazrTur OaaABOEK 2R L, 7o, EEHOLNHE
DA OREIEDRFEIC B L 5.2 722 & %R Uiz, BIAC, 18 EFE A OB # S E R

MR ATaA KRBT EaNTaRT o OGWMICERTHD I EE2RE LT,
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Guinea pig
microbiota

—— GF - Guinea pig

i --— GF-SPF
SPFmouse |, 7
microbiota
— Fecal sample colonization —— Behavioral test
L
4 5 6 7 8 Weeks

A A A A A A A A

| Fecal sample collection |

(B)

nose-poke =» &

Male Odor

nose-poke = | i

Female Odor

Fig3-1. (A) FEBr A/ ¥ = —)1, specific pathogen-free (SPF) ~ 7 A F721TE/NLE v DO
B4 4 WO (GF) ~ v AN &5 L7z (GF-SPF %7213 GF-Guinea pig ¥ 7 &),
BOVW=ATEIE, AT 84 RRAVECVOITHOEEY Va7 ) o7 LT BE R, 89
BERFICT X TOY T A 2T A Y L—F—nbH LIZERIC, ITEBEREZERLELZ, B
odor preference test D7 A -r— T OHFFEK],
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Fig3-2. (A) £ 7V —7OREMIIB T L2 T VA —LEBOKKEENL (GFn = 3, GF-
Guinea pig; n =4, GF-SPF; n =3, SPFs n=5), ITh#7 7 707 V7 7 Xy ML, RLT IV
77Xy bOTN—=TRTHBEER RN L &R T, GF~ U R, #EEFR T4 —L L
VDK F %= L72(GF vs. SPF; P<0.05), (B) EORH#MET A T VA — N OETZRL
TWb, GF-SPF & SPF v~V &%, o7V U THIMOBYICZA NI VA — L E8&D LR %
~L7z, GF & GF-Guinea pig ¥V A LT A T U4 — )L L)L E RS 2o tz, T —
HITEE SRR E TR LT, *P<0.05, **P<0.01, ***P<0.001,
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Figd-3. (A) %7 N —7DFEMCB T 5 7 a2 7 v o5 &0RKRZE( (GFin= 3, GF-Guinea
pigin=4, GF-SPF;n=3,SPF;n=5), TV 7 7DO7 V7 7 Xy MX, FILT VT 7y
OB CTHEEN RN L 2R T, GF v U AIMEWEFET T 0/ 27 v G745 LE(GF
vs. SPF; P<0.001, GF vs. GF-SPF; P<0.001, GF vs. GF-Guinea pig; P< 0.01)0 GF- Guinea
pig v v AOTu ATy LUbid, SPF v AL GF-SPF ~ 7 A XV K- 72(GF-
Guinea pig vs. SPF; P<0.001, GF-Guinea pig vs. GF-SPF; P<0.001), (B) #EO&K#EME 7 o
FATBOEEE/RL TS, SPF & GF-Guineapig ¥V AD T B/ AT 1 v L~ LTk~
WM L7, GF~v A Z7arA7a s LyLoiinz &4, GF-SPF ~ 7 A0 EFIT—F
72 bDThole, 7 —F T FEHECIEERETR LT, *P<0.05,
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Figd-4. (A) %7V —7 OREEMCHIT 52V FaxT o VREOKIFEL (GFn = 3, GF-
Guinea pig;n =4, GF-SPF; n =3, SPF;n=5), #1177 7077 7 Xy ME, RILT L
77Xy hOTN—=TRTHEEN RN L &2mT, GF v~V 23 RWEF aLrFazxsm s
L~ L% ok L72(GF vs. SPF; P<0.01, GF vs. GF-SPF; P< 0.001, GF vs. GF-Guinea pig; P<
0.05), (B) MEDKHKEaLF AT 0 OEHEFEL TS, SPF & GF-SPF~ 7 20 aL
FazxTuy boYUEEBREICIR T L7z, GF & Guineapig ¥V A%, a/LFaxTFrr X
NOWRD H RS e olz, T — 2L FHE AR E TR Lz, *P<0.05, ***P<0.001,
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Figd-5. % 7 /L —7IZ%1F % odor preference test DE\ R X5 (A) & HEE W XEIZE L X
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F(E) & AW KEIZ S S L AR OEIA(F) AR LTS (GF n =9, GF-Guinea pig; n =
11, GF-SPF; n=9, SPF;n=14), 7 — Z [T FHHE +FEHERAE TR LT, *P<0.05, **P<0.01, ***P<0.001,
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week 1.43914 7 77| 0.202065) GF vs GF-SPF 1

group 5.966875 3 11| 0.011443 GF vs SPF 0.342767
week*group | 0.787827 21 77] 0.725283] GF vs GF-Guinea pig 1
4 5week
SPF vs GF-SPF 1
B EES SPF vs GF-Guinea pig 1
GF vs GF-SPF 0.217463 GF-SPF vsGF-Guinea pig 1
GF vs SPF 0.012176 GF vs GF-SPF 1
GF vs GF-Guinea pig 1 GF vs SPF 0.251129
SPF vs GF-SPF 1 GF vs GF-Guinea pig 1
SPF vs GF-Guinea pig 0.114855 Sweek ISP vs GF-SPF 1
GF-SPF vsGF-Guinea pig 1 SPF vs GF-Guinea pig 0.656226
GF-SPF vsGF-Guinea pig 1
GF vs GF-SPF 0.343369
GF vs SPF 0.179963
GF vs GF-Guinea pig 1
Soweek ISP ve GF-SPF 1
SPF vs GF-Guinea pig 0.809112
GF-SPF vsGF-Guinea pig 1
GF vs GF-SPF 0.027336)
GF vs SPF 0.590618
GF vs GF-Guinea pig 1
Bweek
SPF vs GF-SPF 0.320473]
SPF vs GF-Guinea pig 1
GF-SPF vsGF-Guinea pig 0.086671
GF vs GF-SPF 1
GF vs SPF 0.674489
GF vs GF-Guinea pig 1
OENk [SFF e Creaer 1
SPF vs GF-Guinea pig 1
GF-SPF vsGF-Guinea pig 1
GF vs GF-SPF 1
GF vs SPF 0.011134]
GF vs GF-Guinea pig 1
Tweek
SPF vs GF-SPF 0.120602
SPF vs GF-Guinea pig 0.053445)
GF-SPF vsGF-Guinea pig 1
GF vs GF-SPF 0.598193]
GF vs SPF 0.04207
GF vs GF-Guinea pig 1
Toweek ISP ve GF-SPF 1
SPF vs GF-Guinea pig 0.480587
GF-SPF vsGF-Guinea pig 1
GF vs GF-SPF 1
GF vs SPF 0.470988
GF vs GF-Guinea pig 1
Bweek  ISPFve GF-SPF 1
SPF vs GF-Guinea pig 1
GF-SPF vsGF-Guinea pig 1

Table3-1. FHEORBIIMANOEF A NS P4 — L EREIZBIT D0BOTHE, HETEHED DR
St ME, P<005 THAZ LA L, FALroaByonshi-k/LiE. 0.06<P<0.1
ThHZ EERLTWVD,
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FlE EHE1 BEHRE2 BEREX R
week 4.222253 3 78| 0.008058| GF vs GF-SPF 0.0681
group 7.795295 3 26| 0.000714 GF vs SPF 0.000595
week*group | 2.060516 9 78| 0.04334 GF vs GF-Guinea pig 0.683328
SPF vs GF-SPF 0.808166
SPF vs GF-Guinea pig 0.025398
GF-SPF vsGF-Guinea pig 1
4.5-5 week vs 5.5-6 week 1 GF vs GF-SPF
4.5-5 week vs 6.5-7 week 1 GF vs SPF 0.024371
4.5-5 week vs 7.5-8 week 1 GF vs GF-Guinea pig 1
GF 4.5-5 week
5.5-6 week vs 6.5-7 week 1 SPF vs GF-SPF 0.372028
5.5-6 week vs 7.5-8 week 1 SPF vs GF-Guinea pig 0.314652
6.5-7 week vs 7.5-8 week 1 GF-SPF vsGF-Guinea pig 1
4.5-5 week vs 5.5-6 week 0.037294 GF vs GF-SPF 0.002116
4.5-5 week vs 6.5-7 week 0.433344 GF vs SPF 0.033874
4.5-5 week vs 7.5-8 week 0.740427 GF vs GF-Guinea pig 1
GF-SPF 5.5-6 week
5.5-6 week vs 6.5-7 week 1 SPF vs GF-SPF 0.763069
5.5-6 week vs 7.5-8 week 1 SPF vs GF-Guinea pig 0.51596
6.5-7 week vs 7.5-8 week 1 GF-SPF vsGF-Guinea pig 0.029472
4.5-5 week vs 5.5-6 week 0.526319 GF vs GF-SPF 0.677706
4.5-5 week vs 6.5-7 week 0.00342 GF vs SPF 0.009029
4.5-5 week vs 7.5-8 week 0.651009 GF vs GF-Guinea pig 1
SPF 6.5-7 week
5.5-6 week vs 6.5-7 week 0.001373 SPF vs GF-SPF 0.591773
5.5-6 week vs 7.5-8 week 0.014402 SPF vs GF-Guinea pig 0.058032
6.5-7 week vs 7.5-8 week 0.303452 GF-SPF vsGF-Guinea pig 1
4.5-5 week vs 5.5-6 week 1 GF vs GF-SPF 0.20229
4.5-5 week vs 6.5-7 week 1 GF vs SPF 0.006301,
GF 4.5-5 week vs 7.5-8 week 1 GF vs GF-Guinea pig 0.71992
7.5-8 week
Guinea pig | 5.5-6 week vs 6.5-7 week 1 SPF vs GF-SPF 1
5.5-6 week vs 7.5-8 week 1 SPF vs GF-Guinea pig 0.229006
6.5-7 week vs 7.5-8 week 1 GF-SPF vsGF-Guinea pig 1

Table3-2. HHED

REBHIMNOE P TR N T VA — VL EBIIBIT 08O THR, BAETED 5
Shi=tE, P<005 THAZ LEZ L, ALyl onshi-k/LiE. 0.06<P<0.1

ThorI eamLTND,
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week 3.206151 7 77| 0.004928 GF vs GF-SPF 0.002133
group 55.94063 3 11| 6.00E-07 GF vs SPF 0.000611
week*group | 1.642426 21 77| 0.060904 p— GF vs GF-Guinea pig 0.074916
SPF vs GF-SPF 1
E SPF vs GF-Guinea pig 0.067767
GF vs GF-SPF 9.63E-07 GF-SPF vs GF-Guinea pig 0.19405
GF vs SPF 4.69E-06 GF vs GF-SPF 1.92E-07
GF vs GF-Guinea pig 0.003794 GF vs SPF 3.8E-05
SPF vs GF-SPF 0.065372 Sweek GF vs GF-Guinea pig 0.665498
SPF vs GF-Guinea pig 0.001197 SPF vs GF-SPF 0.000109
GF-SPF vsGF-Guinea pig 5.53E-05 SPF vs GF-Guinea pig 0.000186
GF-SPF vsGF-Guinea pig 3.58E-07
GF vs GF-SPF 0.001631
GF vs SPF 0.193547
5 Sweek GF vs GF-Guinea pig 1
SPF vs GF-SPF 0.034226
SPF vs GF-Guinea pig 0.912392
GF-SPF vsGF-Guinea pig 0.004416
GF vs GF-SPF 0.000362
GF vs SPF 0.014462
— GF vs GF-Guinea pig 1
SPF vs GF-SPF 0.060432
SPF vs GF-Guinea pig 0.052485
GF-SPF vs GF-Guinea pig 0.000759
GF vs GF-SPF 0.0419
GF vs SPF 0.019916
6 Sweek GF vs GF-Guinea pig 0.783702
SPF vs GF-SPF 1
SPF vs GF-Guinea pig 0.299689
GF-SPF vsGF-Guinea pig 0.50167
GF vs GF-SPF 0.001523
GF vs SPF 0.000259
GF vs GF-Guinea pig 0.043381
Tweek
SPF vs GF-SPF 1
SPF vs GF-Guinea pig 0.038686
GF-SPF vsGF-Guinea pig 0.221257
GF vs GF-SPF 0.03778
GF vs SPF 0.011233
7 Sweek GF vs GF-Guinea pig 0.055936
SPF vs GF-SPF 1
SPF vs GF-Guinea pig 1
GF-SPF vsGF-Guinea pig 1
GF vs GF-SPF 0.037931
GF vs SPF 0.084154
kel GF vs GF-Guinea pig 0.64327
SPF vs GF-SPF 1
SPF vs GF-Guinea pig 1
GF-SPF vsGF-Guinea pig 0.555431

Table3-3. #HEOMRBMIHAN DT 7 0 7 2T 0 o GRIZEBT 20O #, HEATED S5S
Nizk/iE, P<0.05 ThodZLamL, AL rPaiyo8ahit/iE, 0.06<P<0.1T
HHZLERLTND,

55



F 18

o

BEHE

week 5.597954 3 78| 0.001574 GF vs GF-SPF 5.28E-11
group 55.68973 3 26| 1.88E-11 GF vs SPF 1.5E-09
week*group | 2.264402 9 78] 0.026115) GF vs GF-Guinea pig 0.000438
SPF vs GF-SPF 0.031197|
SPF vs GF-Guinea pig 6.3E-05)
GF-SPF vsGF-Guinea pig 2.17E-07|
BB
4.5-5 week vs 5.5-6 week 1 GF vs GF-SPF 4.96E-08
4.5-5 week vs 6.5-7 week 1 GF vs SPF 3.66E-06|
4.5-5 week vs 7.5-8 week 1 GF vs GF-Guinea pig 0.153034
GF 4.5-5 week
5.5-6 week vs 6.5-7 week 1 SPF vs GF-SPF 0.062196
5.5-6 week vs 7.5-8 week 1 SPF vs GF-Guinea pig 0.00091,
6.5-7 week vs 7.5-8 week 1 GF-SPF vsGF-Guinea pig 3.8E-06
4.5-5 week vs 5.5-6 week 0.041943 GF vs GF-SPF 3.41E-08|
4.5-5 week vs 6.5-7 week 1 GF vs SPF 0.000581
4.5-5 week vs 7.5-8 week 1 GF vs GF-Guinea pig 0.952633
GF-SPF 5.5-6 week
5.5-6 week vs 6.5-7 week 0.146157 SPF vs GF-SPF 0.000266
5.5-6 week vs 7.5-8 week 0.734217 SPF vs GF-Guinea pig 0.014684
6.5-7 week vs 7.5-8 week 1 GF-SPF vsGF-Guinea pig 2.57E-07|
4.5-5 week vs 5.5-6 week 1 GF vs GF-SPF 9.64E-06|
4.5-5 week vs 6.5-7 week 0.011901] GF vs SPF 5.81E-07|
4.5-5 week vs 7.5-8 week 0.178992 GF vs GF-Guinea pig 0.011324]
SPF 6.5-7 week
5.5-6 week vs 6.5-7 week 0.030176 SPF vs GF-SPF 1
5.5-6 week vs 7.5-8 week 0.654048 SPF vs GF-Guinea pig 0.002819
6.5-7 week vs 7.5-8 week 1 GF-SPF vsGF-Guinea pig 0.025454
4.5-5 week vs 5.5-6 week 1 GF vs GF-SPF 0.000792,
4.5-5 week vs 6.5-7 week 0.135103 GF vs SPF 0.000893]
GF 4.5-5 week vs 7.5-8 week 0.017056 758 week GF vs GF-Guinea pig 0.034898|
Guinea pig | 5.5-6 week vs 6.5-7 week 0.591157 SPF vs GF-SPF 1
5.5-6 week vs 7.5-8 week 0.132558 SPF vs GF-Guinea pig 1
6.5-7 week vs 7.5-8 week 1 GF-SPF vsGF-Guinea pig 0.514115

Table3-4. FHEORBMIMANOFEF 0 F 27 0 U EEICBIT 20800, HEATEY 25X
Nr-ELiE, P<005 THAHAZLEZRL, Lyl oR2&n-t/3, 0.05<P<0.1 T

HDHZLERLTND,
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=

week 1.157 77 0.337 GF vs GF-SPF 0.019
group 18.548 3 11{ 0.00E+00] GF vs SPF 1
week*group 3.2 21 77 0) GF vs GF-Guinea pig 1
4 5week
SPF vs GF-SPF 0.021
SPF vs GF-Guinea pig 1
GF vs GF-SPF 0 GF-SPF vsGF-Guinea pig 0.043]
GF vs SPF 0.009 GF vs GF-SPF 0.002
GF vs GF-Guinea pig 0.031 GF vs SPF 1
SPF vs GF-SPF 0.01 Sweek GF vs GF-Guinea pig 1
SPF vs GF-Guinea pig 1 SPF vs GF-SPF 0.008]
GF-SPF vs GF-Guinea pig 0.006 SPF vs GF-Guinea pig 1
GF-SPF vsGF-Guinea pig 0.002]
GF vs GF-SPF 0.04
GF vs SPF 0.239
5 Sweek GF vs GF-Guinea pig 1
SPFvs GF-SPF 1
SPF vs GF-Guinea pig 1
GF-SPF vsGF-Guinea pig 0.144)
GF vs GF-SPF 0.003
GF vs SPF 0.018
Y GF vs GF-Guinea pig 0.487|
SPFvs GF-SPF 0.69)
SPF vs GF-Guinea pig 0.474]
GF-SPF vsGF-Guinea pig 0.04
GF vs GF-SPF 0.02)
GF vs SPF 0.087]
E Faweal GF vs GF-Guinea pig 0.544]
SPFvs GF-SPF 1
SPF vs GF-Guinea pig 1
GF-SPF vsGF-Guinea pig 0.331
GF vs GF-SPF 0.003
GF vs SPF 0.03
Tweek GF vs GF-Guinea pig 0.016]
SPFvs GF-SPF 0.44
SPF vs GF-Guinea pig 1
GF-SPF vsGF-Guinea pig 1
GF vs GF-SPF 0.424
GF vs SPF 0.431]
7 5week GF vs GF-Guinea pig 0.024
SPFvs GF-SPF 1
SPF vs GF-Guinea pig 0.447]
GF-SPF vsGF-Guinea pig 0.979)
GF vs GF-SPF 0.478
GF vs SPF 1
Sasak GF vs GF-Guinea pig 0.189)
SPFvs GF-SPF 1
SPF vs GF-Guinea pig 0.75
GF-SPF vsGF-Guinea pig 1

Table3-5. FEEORBRWIFNOFEF 2L F a X T 0 U GREICBIT D H0EOITE, B TE) 25
=B it, P<005 THDHZEEZRL, ALy osdnizkii, 0.056<P<0.1
THAHAZ EERLTWVD,
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Ffe BHEE]l BHE2 BRE

week 1.902438 3 78| 0.136084 GF vs GF-SPF 1.91E-08
group 25.69853 9 26| 6.11E-08 GF vs SPF 0.000246|
week*group | 5.143593 3 78| 1.82E-05) GF vs GF-Guinea pig 0.002149
SPF vs GF-SPF 0.000296
SPF vs GF-Guinea pig 1
GF-SPF vsGF-Guinea pig 0.000105|
HERER
4.5-5 week vs 5.5-6 week 1 GF vs GF-SPF 5.97E- 05|
4.5-5 week vs 6.5-7 week 1 GF vs SPF 1
4.5-5 week vs 7.5-8 week 1 GF vs GF-Guinea pig 1
GF 4.5-5 week
5.5-6 week vs 6.5-7 week 1 SPF vs GF-SPF 0.000326
5.5-6 week vs 7.5-8 week 1 SPF vs GF-Guinea pig 1
6.5-7 week vs 7.5-8 week 1 GF-SPF vsGF-Guinea pig 6.48E-05)
4.5-5 week vs 5.5-6 week 0.278695 GF vs GF-SPF 1.31E-05
4.5-5 week vs 6.5-7 week 0.113829 GF vs SPF 0.000873]
4.5-5 week vs 7.5-8 week 0.000318 GF vs GF-Guinea pig 0.301367|
GF-SPF 5.5-6 week
5.5-6 week vs 6.5-7 week 1 SPF vs GF-SPF 0.172618|
5.5-6 week vs 7.5-8 week 0.011055 SPF vs GF-Guinea pig 0.11406
6.5-7 week vs 7.5-8 week 0.020548 GF-SPF vsGF-Guinea pig 0.000956
4.5-5 week vs 5.5-6 week 0.573935 GF vs GF-SPF 1.52E-05
4.5-5 week vs 6.5-7 week 1 GF vs SPF 0.000806
4.5-5 week vs 7.5-8 week 1 GF vs GF-Guinea pig 0.004973]
SPF 6.5-7 week
5.5-6 week vs 6.5-7 week 1 SPF vs GF-SPF 0.212112]
5.5-6 week vs 7.5-8 week 0.039159 SPF vs GF-Guinea pig 1
6.5-7 week vs 7.5-8 week 0.049718 GF-SPF vsGF-Guinea pig 0.086451
4.5-5 week vs 5.5-6 week 1 GF vs GF-SPF 0.046515|
4.5-5 week vs 6.5-7 week 0.580078 GF vs SPF 0.2803]
GF 4.5-5 week vs 7.5-8 week 0.076417 75-8 week GF vs GF-Guinea pig 0.001271
Guinea pig | 5.5-6 week vs 6.5-7 week 0.64717 SPF vs GF-SPF 1
5.5-6 week vs 7.5-8 week 0.075151] SPF vs GF-Guinea pig 0.085915
6.5-7 week vs 7.5-8 week 1 GF-SPF vsGF-Guinea pig 1

Table3-6. FREORBIMNOFE P a LV F a X T o U ERICEIT D08 E, HATERY S5
St E, P<005 THAZLEZ L, FLroaByonshi-k/LiE. 0.06<P<0.1
ThHHZ EERLTWVND,
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A)

Odor preference tests

=6.609. P < 0.001
EANEEDEE| Fz59=0.999. ns.
GF vs GF-SPF 0.000652f BPUEFEM 2 vs 2| 0.024341
e GF vs SPF 0.009023} GF HEEM 2 vs 2| 0.0305
EYgVEEIC - 2 =7 E=E8 o
oSt GF vs GF-Guinea pig 0.03465) )E/\— ¥ & vs 2| 0.401542
DB TS SPF vs GF-SPF 0.531289 BDUWEFER @ vs 2] 0.037977
R : SPF vs GF-Guinea pig 0.977902 GF-SPF REEM o vs 2| 0.23323
GF-SPF vsGF-Guinea pig 0.362271 EAE 2| 0.070266|
GF vs GF-SPF 0.040901 HuRFeEh 2| 0.38266
VRS GF vs SPF 0.183789 SPF Rzt 2] 0.890364
Boxnis GF vs GF-Guinea pig 0.460166 IE/ 21 0.926781]
AEEEOnL SPF vs GF-SPF 0.753777 GF '-3)\,\?_5_2- 2| 0.622375)
SPF vs GF-Guinea pig 0.949429 Gilineapig s 2| 0.973808
GF-SPF vsGF-Guinea pig 0.491097 EAE 2| 057674
GF vs GF-SPF 0.481169
VR GF vs SPF 1]
R GF vs GF-Guinea pig 0.972789
g SPF vs GF-SPF 0.39385
ENEROEE i i
SPF vs GF-Guinea pig 0.962415
GF-SPF vsGF-Guinea pig 0.702373]
(B) smzoms
RS
7=
GF vs GF-SPF 0.999989) GF vs GF-SPF 0.973687
GF vs SPF 0.614064] GF vs SPF 0.853144]
s GF vs GF-Guinea pig 0.999727] 7= GF vs GF-Guinea pig 0.290205)
SPF vs GF-SPF 0.593366) SPF vs GF-SPF 0.985477
SPF vs GF-Guinea pig 0.631743 SPF vs GF-Guinea pig 0.697948
GF-SPF vsGF-Guinea pig 0.999313 GF-SPF vsGF-Guinea pig 0.536717

Table3-7. % #£? Odor preference test(A) & EFHR D EEMBIZHIT 2 0BT, HETEY
o8I 'AME, P<0.05THDH I EEARLT,
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e 5

FEEMNIEF RN A b L R % 5 1) 2 RHIEERLIC X 2 IBME % O ZB 23 T8 R LU
FWRIIK L TB RETRELMAT L2 L2 AL LTz, S F LRI
L DR B OITE MR E, A b L RAISEMEOTTEMEAMICF e T2 Z &b T
W5, IR OB G-I STV AR, 22T, F 1 ETII@EE L0 b RHERLL
To~ U ADATERBIIC KT T IENME O B2 . R~ 7 X2 O TRET LT,

EEBR 1 TIZEW v U 2 & NW v 7 20 4 8t L0 8 Bl 51T 2178, WAl # 0
RERICER N B 5 03 & FH~7=, EW = 7 2% Marble burying test (Z331F % ZEPEDEI N
BOBNT, £, EW i~ A TRV 9 ST 2R3 OlZxt L, EW i~ 23X 0
WD ORITEN A R TN o 70, FhR 2 TIX, BE=AT7 A4 Y L—F —NTHEE~ T X
ZHPESHE, 10 AfORICIERE OR~ 7 A2 EW ~ 7 A 7213 NW ~ 77 2 08 i #%
EREOHEG L TEMEE~ 7 A(GF-EW or GF-NW)Z Bk L7-, TN 6D~ 7 ZADFTE) &
WEPNHIEE A, I e M2 E L7z, GF-EW ~ 7 2 & GF-NW ~ 7 A CTiE, 48
ik LU 8 Wil TORGNAMEEOWHKICHERZERPEO LN, 4 WERFD Tail
suspension test TlZ,GF-EW~ 7 2 XGF-NW ~ 7 2 L 0 B 72 5 SRITE 275 L7228,
Z OZERIT 8 WX~ bR 2Tz, E£72, 8 Hlind GF-EW ~ 7 2D i<l T
FaDFds L Foxpd MO 3B bivlc, b D2 &b, EW IZ X 51783
R L OREROZGITIZGNME S O LS 2 /RN Z 2 b, RERODKE
Rt & MTBT DK SWEE OB SEEROEER R N L RAFEFEME S SRRITEIO

BT AT ORERZFF L, A N U AFEIMED 5 DRRATE) OB & 15 PN #03

FBERTDHLEEWALMC L, EEDOA ML ABEICL - TH EITEI 25T 5 5

W ORERREE R E T D Z b, JUEMBLRIECY VN FT 4 J ABHIZL DA ML
AFHFMEOIGENMEHEOMRELORET 22 & T, W HOITERFEL THiTcEs L

PHIFFCTE 5,
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# 2 BT, ZORMEITEIOLERRICK T 2 IBNMEEDOEEZH LT 22 L& A
ICFEBR U7, 85 1 BOER 2 LREROHEEZFWT, GF-EW v~ 7 2 & GF-NW v~ U 2 % {E
LTE=AT A Y L —F—NTEIESE, BMETEIABIE LTz, ZO/E. GF-EW v v
ZIXGFNW v 7R L LT Y v 7RI NA— I 7 OFIGME T T 223 H 0 |
HOHAY BERBEIZL <, EW v U XA TR LIUDIEOERHETEI ORI~ DIEEIC
PRI 5 DAL B G- 5 Z & AR S 7o, REOFRERITFEMEEALA b L RAIZE 5T
ZEAb LT BN ORERS B35 2 & 2R LTa2Y, 20 A 7 = X MK R 70 &
£THD, ZORMATEIORFMOLEBOFIK & L TEZ b L ERITITIEIRI O ML H
RARNE LTI RMATEIORBR D B 5, M & NWAR/VE » OF BEAERNITE ST
B, BHEERLA b L RIC K o TR LI IENHIE # OB L 2 MERR R AR V| 2 HE
MU, BHATEIORBUCE L B JIF LIwREERE 2 5D,

B3 BT, MEREICKHT BN MEEORELZRET S L2 BE L, 4 B8O E
B~ A2 SPF v A, SPF ~ 7 A £ 7213 E/NE v hOFEHGMEEL TG L&
#~ 7 A(GF-SPF or GF-Guinea pig) Z1EH L7-, ZOMDOFEEF AT o4 RkLE (T A
FNIOF NIRRT Ry AT aRT u )OS E 8 Tl E THERFRYICHEIE L7,
Elo, INHOME~ U ARMEREE S L DOBWEBIRT 50007 R b b FEM L7z, £OREE,
B~ ADAT A RAELELL-ULTSPF Y7 2 L0 K<, SPF~ YA THLND
HENZ K28 720> 72, GF-SPF ~ 7 AT, SPF ~ 7 & LHE L 7= E o E#)N
S8, GF-Guinea pig ¥ 7 ADKRLE L LYUEIEN LY Ik o7, BKRIENZ
LT, B~ U RO~ T R LRI | MERHEOBWEBIR L7200, TNHD I EM
5. BN SR B EL B LT 2 LR E s,

RERIZERE ~ 7 2 DRI SRR LVE L 2B L0 Tidel . BEEAOBAN
M D8 EONGUWHRNE S LNINBERIET L 2R L, 2OZEND, B2 E

TORMEEIL ~ 7 A FEEHREE R G~ U7 A DIRORETE OF BT, FHEELA L2
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(2 Ko TR L7 B s iR 238 E O N3 WA VT | FRISYERR R AR VE 2B
U CRMEATEN 2 2L S BT ety o D, ZNEMAT 5720113, & O R DMAENLET
HDH. WTHITE L, AWZEND . D HIORTREBROA b L AU X o THFOIFETEIRCW
STWFEIENEAC T HBRIZIBW T, NI & O R b S e A 2 RT3 2 & 3
Linkieole, 5% BRMEER EO L) ICINLOBRICEET 500V olc A=
ALPNS BT S, PPN R FBIR RS SA72 0 A b L R IZIREE S -8 01T
BOHIXBERE S, TS T 4 ARFIC K o TESND Z LRSI LIVUE, tEHEEY

RFEEWHOEHIE, E1 NOFRICBNT bR E &AL T 2 L ST 5,
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TRSEAE . ARZEAEB FIF TR R D4R SR B . KRR EICIIME R D2 | %<
DOITE. THAEBY £ Lk, ZZCIT bbb, FAOER., SRIIIRIMEL ZHRE
RIHE, BlCHVRE S TEWE L, EREb A mER 2L v % — (IMS)
Kl S 27 DR T — L O REFE R SEAE, ENSRIR A, PINIEESeEITIE, ARk
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