M. fermentans GGPL-II1 IZ%4 5 1gG fuikfl b
gA BREBEFOPITIE, BEE2RTBENRFE
U=, M fermentans DY 1T, WHERIZR S
TS Y 2 v e FRE OEEEREE ADKEK
MR PBMCs B0 DNA SYBESE b &
0, Ef, BaBh= I A FADOEIRNICES
L7 BRI, R M A8 PR RSP R BR
Fo LR URB MRS R ST,
GGPL-NI iX. M fermentans D EE/LHIER S
THHH, a3V EBEFH, &bz, FhAE
R~ ERE2RA LA L B
HRIFEWVEEIEE TH Y. Hl GGPL-II Hifkfio L
AABFIBIT AHEMRREBITSLETHS
EEZ LR,

Rk 5D M pneumoniael M. fermentans! M.
salivarium V3 L0 DNA BBHEFRIBEE L,
EERS D, IgA BERAFTORKICE T 2RE L
BORETLRDL, BE LR OHFERIEFR

(area of nonreticulated crypt epithelium) DHIE
B, BARREICIT DHREDEE S (index of
glomerular lesions) & B4 52 &2 MELT
B0, Rk~ Hh0RE (BRExSir) 25
BWRE LBET I RREEREZ LD, Sl
Rkl FERBELIES 27T X< 3
D 9 B, M fermentans [Z DTt o HLL
RINZAT o 7o R R 812 BV Tk, MR D IR
ErrTRELRCHEREREREO L&
hh, BELE~DBRESRDILD, M
Sfermentans © MALP-2 3 % v N&. M. salivarium
® FSL-1 X, £D Y HRER N KRID Y K7
F FHES, VR laEtE LR E T T2
ERBHMOENTWD, v 2F T AvDY ) L
2, WO Th, —AE TIX=4k8
DI EHMT D AHIELNIBERTAY
R7aFAy FZ ATV L—AORIEBETFH
REL TV D RBICZAHORENBE LT &2
W, DOZAOEM#EERE T Y REARTE
L T Toll-like receptor 2 (ZEBME & i=t%, fof&
AR EELE B, v T FXvDH
THYREAOY A/ KEHERE A B
EBREITRBIT HHFFREN B U o BKiEMEL L
OEEIZ OV T, EERFHORAH D LD
DEIER,

INFTOHMRAELELHB L [gA BEBREIC
BT R Y 3 8RICE T 2R
KRBT IEEEHEORERR N, Mk LR~
D] & D FNEIT & Y 2 5 D RERLGF ~ DR

BAFEAICIb TWATEMERE L SN
Do EhiC, MEFABICRECH THLEEEH
WMAENPRONDZ b bMFERBEDNS, B
RMAEYBEH D LT, 20 LS RFEEE5
TRIEIMEMTHLZ ENEREEIND,
IgA TEAEBE R O MITPHAMRE ORI,
M. pneumoniael M. genitalium Fe5H] IgA fitiE D
EHE . M. fermentans % E0 1gG HriEss &
BRLONI, £, REIBOO A a7 T X<
DNA DYBEFINTEIEL T, <A 275 X<if,
U R EE P s AT s =2
A FI~D M. fermentans BB OREHT THL,
PBMCs TY »SBRIEHALRT R b — 2 B
EHEL, VooBIchE R Y, FORER
EIZAY XY LAGFHOBRERBEE LD
TLEhL BEMERTHEINRIFREOE
MRS S RELREET L LEIOND,

lgA BRELBEMRBRLOBELEZLDITH
FOBREINTWHEELRMEEE LT F
ICBH DRIRIRD A X7 AGISOEER,
a7 ) roE LD BRI, e
BROBEN, Bichs0d, LN OERE (R
HBLEDHT) KHEONEWVIETHB, IgA

COBER, OERTHY . GERETLHBIE

A0, R A FHERYIC N Z Dt DA
ROBVERINIVEYH D,

E. &%

A 277 X< 3 EOREKMAUNEREZBRL,
B afURERVT, 36 Bl IgA BIERF M
M OFEMERE L, Hl M penetrans-1gG
YR 1 B, ] M prewnonicel M
ganitalium-1gA fiifkfhid, BEBHTRE AL
DHLAEEILEL. Pi M fermentans-lgG Filklth
it BEAL YV EEVBREASED R,
[FIZ & - T, 2RETHEBmMENZ Eh b,
O, A BEREFICBITLIRY 0
—F 72 B Y U BRIEMAL OB RAE L DR
By v IEORERE VD LD T
LA, FUESHESREOEMTHD LEZ LN
5, MtiCHIT <4 =275 X~ DNA &#iH
L7, MUETR.E LT, BE LERBORME, i§
RIRE, WMEFHOBSRNESLEE L,
TRF—V2AOBITIZBNTIE., EF0
TUNEL Bt MR R et 0B Th o7,

SlElORERIE, IgA BEBEPIT, v/ 27



FRAZIIHT IRV FEGmERETLIRE LN
B & REKICBE L TWAEERHD L
LT, INETIHToTE A= 4H1
KBITA~=AL 27T AP T VORBRE
EbETEZR L. v a7 FACIIHTHH
MmO IgA BEREFICEITH, TR T
REDODHEEIZOWTOBRNEITOLELRDD
EEZ LN,
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1.anti-M.penetrans cell surface antibody
2~4. anti rPDH-E2 antibody in three mice
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3. M pneumoniae/ M. genitalium%RFIR rP1-8 %9 5 ELISA HLiA{H
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FEEEmHrFRREDE AR BRRMRERE)
SERRBEE

3. #ARTEMHERLRILFFEIANAREEORBEM

(B89 SR

SEPEE 4£08 MR (KRAEREMFERARAVANARESBFHIE)

HAREEY RATHHETANVABDV)IE, MEARMEDO~ A FAH, —ARHEHD RNA 22
WA LATHBD, BDV IX, =RV P23 B TREVANLRE LTSH
BXhi, B MIBWTSH, BICREERE - OB SEFHIMEL O RBE SN T
%, FLoEIZ. BDV BT L R ENER - OEEICOVWTRFE LTV, Th
FTIL, RN—F Y URRT YA —RBEOT RN BDV RNA %5 RT-PCR
¥ X Win situ hybridization I E W RIEBTEDEMRHH T L, FRFBMBLIY & E
DOEMEBRBEVC L 288 LTE M, REE, BDV OFFFREEMNS & E 2 70N
RIERFELZH LM T B0, FRETLREMVT, BDV ORFREREIZE
ITAHA b ASEREIZOVTRE L, FERERBICE~S, FRIBTLTWD I L

BN RoT,

A BRB®

BAHFEL, vl HFRRE Lo b THRET,

BAF9 7 A /L2 (Borna Disease virus; BDV)

OPEHERE~DRBEXFER T ER-Sh
%.BDViE, vtz Yy, v Ra,

A X, FFaohLoBmctb ARRET S,
L, #OEBIFREHEBRRTHZ, VR
B IR AMEROBECRRE X, MR
oL AEAROBBTHIEZZLNT
Wa, —F. BRREF (7~ 0EBhaRMEER
L) RERBLG (F v PR FAXI) TR,

BDV ONEEIRTc L 0, RRBEOEE
BEDLNDE, :

B MZBVT S, BDV ISR D I FART
2o LR B L OBEMED D T 1985 F
IR Y DI N—ThbBEEh, TRLEE,
<L ODEOHBEDOIN—TIZ L0 ZhEiEF
TARERBEENE, —HTREFOL IR
MR EH RV ETIRELROND,

Fhimbik, THEEMER] THLI A —X Y
VIR, TV oA v —fF & BDV & OFE#IC
SDNWTRHELTE -, A—F YV URBEB X

BT YA~ —REBEREHBERII BV T,
BDV RNA @ #Hi#% RT-PCR LT in situ
hybridization #5(Z & V 17v, etBEBEIC A, &
RIBHETEDZ MR L,

—F. ZOBDVRENG| & THMANOST
FRIEBFIC W TERT LD . EFVREH
W 21T > THf. THETIZ, BDV @
1 DOREFEMTH S p24 Y A E{LEREN.,
TR 2 i i KT T & D Amphoterin (HMGB1)
EDOHOFEESEERT I LEHAOMILTE

7r. FEBE. BDV FEEemRiwiAa il F BRI
=, EBRMHEENELHRIETE2ZEZL
TWAZEE®E LA, £/, BDV U U EL
EOEEZMANTEBATE N VAV 2=v s

< 7 A(P-Te)2{ERR L. Z O~ 5, BDV U

VEEEEBARR (GFAP Fua®—& —TFHfiic
p24 PIGFEFALIZZEMmB, TR g

FTORER) i3, WEBMTLE, B2E - FEES
DETFTHRBEINSZEE2HELTE L,

£El, FREEAMMIC Heat shock A b L 2R A%
AL, BDV FBRrnFEEELONDE
AN OKRET L. P-Tg IR D P
FBEEREORS. & ICPIEMRER TEHER



IREWED—DTHDI AT I BEICETS
EEE DR R LT,

B. XA E

1) BDV BIEIZ L5 R b U RAREREOEKT

Cé6 (7v F7YTHRHH), OL (E +AY
dF v FadA FREKE) OIEREMIgE
L U'BDV fifti e (iR oo
Bip HEHHE) -, B A b b & (heat stress,
H0. 72 &) # AR LA, TO%, HIREE
ATV S AERL, A LA
EHE (HSP70, HSP90, HSP27 72 X) &
A b U AEEMBRAY 7P LOBEEY Y >
2T ay MECE OB LE, E,
A b RITHE D MR OTBEE & AFED
ERIZOWTHRE L.

2) P-Tg PUZEBITH I F I U BEICBET 58
HE D ARAT

P-Tg Bt 2 7 & /B - HERG - RIMSBRIEIC
i, FAII VBN AR —DD
BT A huta MIREMICBELTWAS
GLAST EHHB LT GLT-1 BEHEIZ2W
TWxAF Ty MEIDTHE LI,

C&D. HMEBRRUEER

1) BDV Btz L A3 R b L AREHEDET

Wi DR EGTIZRBWLT, BDV ke
MFROWFESR, EFR, BERLTICA
L2 E A ORBICEBYLER & DEVVE
oo lz, L LR, BDVFE
R TIE, F#EA N RAARICLS
HSP70 ORBRICEHERZE FHEDO NI,
—F, AMLRAEAHOFEHENETLT
WAHIBETCIZ., A PRI AHBEOEE
L&/ T L — b LOHBERBE I,

BDV [3—AXHNC B I Bt Y 2 RS2+ 5.
Wb B MR E M & A b Ap O s R A
oD ENFHMT, LEBR-TESICE
R PRLEES, UL, SEOER
(2 & V. BDV Fifesiisita ciz, A LA
FEMOMREEABZEIN, ZOMEN
A MCABEAEORBEOETEBEEL T

WahlEzLNE,

2) P-Tg BERICRIT D74 I BICET 5
EhHE D ARAT

P-Tg N TOINZ I BTV AR—F
—GLAST EREDOREB L, =2 o— 8
IZHRT 8 AR B UNT 16 BB IRV T,
BRI/ CHEEFILRAS LTV, —F.,
GLT-1 EEEORB IS, RELENED
LI ors, GLAST EHEEX. /O
Bergmann 7 U 7 #fTREBESFH I LR
Mo THnDd, £, P-Tg/METE. FFiC
Bergmann 7 Y THfRTO P HAEOREH
BEE Thotz, THLDI L LD, P-Tg
BT PEBHEOEBIX, TR Madg
FDOTNAE I BEOERYIAREFAEL T,
R AEBENRRE EE NI E R ITE
BEPBRTHVERMENLEZEZ L,

E. &
FEFRIC R IMER A L OMEMEN R D b

= BDVIZDNWT, FOREEE~DBES O

et A RET B, T FNLEEF AV A
Tol, TORKE, BDV BHERMEO R L
VAGEREPFBETIVAZ & UM LAEBE
Thod P BAROH THRMENTI/ AL F I
YBORVIALEFRET S LARBINT,
INLOFERII MEEHEREEEDLEES
FREBOHEMERFECEELTWDH
EHENE X b,
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BErMHPMARMIE (BattABRBHAREX)
SERRREE

4. Propionibacterium acnes N )H—27742—ERHIZ&%
EERAT < 0 X[ N 3 fEAE D FEE

SEMREE I8 #E (KEEMENXFEXERFE-HFEFEHRE)

MEBHE B IEF. BT BE. AT BX. /M XEB.TH 8.8 1.
tE B (AREHEHXPEPAEREAR-FESE)
RET #F. WU — (KEREHEHXEXPRAAFEHE)
E#t BF (ARE#RtC5—FE)
I HE (ZECFEHERR)

BREE VLo V-2 AOREGTRATH S, Propionibacterium acnes (P acnes)
B3O trigger factor FHit, BURTEMICH B Ao F—L RBHEOH 2 BITHRE
HEMDERERERIEEZERE_T oMM T VWS, SEH <L P acnes
trigger factor EEAIZXT L TEBRMICHEHI N BBERERIGIC I W < v 2 KR
PIREESIERIL I DMENERIE LI, CSTBL/6 M~ 7 RIZ P, acnes trigger factor
BEODW A THBY a2 -F o bEHE (RP3S) %54 Freund adjuvant & & & ICRIER
THRELL, JORERFLEIZET LT, P acnes HEFIRAICATRE T AREL AT
BEURWHE TEREITo T, MBREL LTI, P acnes (MAFEE) 3L 2 fikH
DEBHUR (OVA & GST) % RP35S DbV IZBEIEFR E UTHW =, P acnes DR
B 5 OFEIZ D L RP3S E721X P acnes 2 BIEREE Lic~ v ABEO— W THiA
FREMSFED LN, HRE L TRV 2 OB AR O R A BIER S CREMY
REILRD bhieh o7, P acnes DRTREDHFE IS, RP35 B LU P acnes
WTNRORBIETURERAWZBES THOMAFMORBEE (25~57%) KIXAFEELHR
Wigrole, Tho DEIFFIICHT 2T U o/ Sk o R RsE<e i i b
i, AFEEZRO v A LEDRb o7 AR, WTRIZBWTHLERELT
BYOWBCEIIED ol 24 [EOBIE~ 7 2T P acnes DERIFHEZ R &
A8 (33%) DOAMEENOAEIERETH-o7-, SEDOERIZE Y, P acnes
trigger factor D) I h 2 PERIX, vV RAERAL > THFERB T 248 2<, &
NET V2,30 e EBITRIERET AT Milcbas F—o 2B OB
HRAEZFEL DD LAHB L, BHEREO b VICHEHEZOLOE AT HE
RIIFEETH o7, FEREEY RO N3 THINO P acnes BISBARETHAZ &
o, BAERBEOHZTHRAFEELERT 5~ AT, MiZ P acnes DB FEMICRE
BLTWARRENENH D, b FOREIHAECHPIEY & @i b &R RO RER T
FEMERPRETH VMOMERTIZLEAYRHEEIN W L(ER 14 FEREBIAFIE S
HHNBEDG, Pacnes ITT O OMBRICHTERE L TV AFREMELSEV, BXOKE
IR A BB RERICREEE RV, F= Z2RRELTWBEDOTHIT,
AERREYN IS F—V AOERET N LTI ENTE B, MENAEICHED
RPUERNC L SEREQE D, BEEE T IR SMAFEOFK #B5IE T& 5 9§k
55,



A BIRBH

Haf F— R (E) BRERBOLEGMH
RAFEERETHY HKBETHOLLTBEIR
BhROMLrORFHEICRBEINATHFES
NAHBHEMERERICICER T2 LRI T
WhH, THETHEERLIUERN PCRIEICK
DIHERY v RErLEEL2ZRD
Propionibacterium acnes (P. acnes)HS i & i,
In situ hybridization #5123V T HLAE DNA A3
FIEREDOBFEMNICER L THnDZ &8
R TED P acnes & VE & ORENRME L RIE
SHTW3,

F7-, AERIX Kveim 72 bDBATRT X I2TE
FHOHEBEZELIBICEETH D, BEA
DEIGE LT, Pacnes 7/ LA TS5V —R
V= EHERBEOHCTRERS )
—= 7 THZEICLVBLALER (RP3S)
Wt LT8O ERENRERUSHELR L
hEBTIIRS RN EW I BRIRFISE TR
T LbRIEBSIHh TS, RP3S ERIZE DR
DEEFREATDEERMN D P acnes trigger factor
THLIEPRALMIIENTV D,

T T, BT O trigger factor ERZ HH
TEBRNIC e AR S E 5222 T
ZLick Yy AFEERENBEL 3 0G0
R AHZLICL Y HENFERAICES T
% P acnes ORERIBAERL, P acnes trigger

factor B FIOEHEFEMET & LT OIS
ERREEL T,

B. IRAE

RP35 Y a2 4 v FEAOHMN

VEEBEME AV P acnes 7/ LT AT
FYV—RI ) == T LT 5
— 7 ot L AR T 2B RE
Ny H—Th?d pGEX-6P-1 7 A3 FRI ¥
— ¥ T u—=1 5 L, Escherichia coli
IMI09 cells & FZ A7+ — b LToiE, 1%
LGSTRAEEA L LTRHRIE, GSTT 7=
2FA—ATLEHCCTHRBMLE, FO#%
PreScission Protease % L T GST % Elir L
RP35 Y+ bEBZMERLE,

P acnes HiR OB

R L P acnes IV EBREOKRBFHES L
D ARTFREIZ THBEN R S BE D BEbR &
FER LT, (ERIT 168 rRNA @ PCR & #IE Rl
FEHRIZ &Y type strain & VA 20 T & ASHERR
EhTWw3,) BIXGAM 74 3 /T 37CT
B L+ 40538 L= 60°C T 30 43 M2 LSBT
& L, FOEWRHEIC T 25 5yRmR L PBS
IZRMEL v U ADRBEIZERH L=, £/, A[E
HHURIL 550000g TR LC B & BN
L. EEERGFHIERIG & EMME o EH L,

A. First experiment
Killed Kilked Killed
Start Week 1 Week 2 1 Week d ] Week 4 1
Pm!mg Seuu!mhn Bmlﬂzr Bulﬂzr Bu!m
(P acnes, Lv)  (AQHCFA, footpats)  (Ag, ooipads) (Ag, footpads) (Ag, footpads)
B. Second experiment
Kilkd Kiled Kilked Killed
Start Week | 1 Week 2 J Week 3 1 Week 4 1
Sersitzation Booster Booster Booster Booster
(Ag+CFA, footpads)  (Ag+CFA back)  (Ag+CFA, bark)  (Ag+CFA, back)  (Ag+CFA, back)

Figure I Immunization protocols. Priming was done by a single intravenous injection of heat-kilied £, acnes. Sensitization
was done by subcutaneous injections of one of the antigens (Ag): RP35, P acnes, ovalbumin, or GST, emulsified
with complete Freund’s adjuvant (CFA), into the hind footpads. Boosters were subcutaneous injections of the same
antigen in PBS into the hind footpads in the first experiment {A), and subcutaneous injections of the antigen
emulsified with CFA into the animal’s back in the second experiment (B). Mice were killed three days after the

last booster as shown by the arrows.



P acnes S5 L AP IEMOERK

FERIZ I CSTBL/6 fif 5~6 W@ SPF v U A
BERALL, ERFEE1 L LTP acnes EH
E1LHY Img BARNES L, 1 BR%
IZ RP35 (50pg/head) Hili% CFA & L b
PHICBERELZOBRIEREICHERAL
FmEO&% | HEFR CRERICHRE LI,
BRNEER 2, 3, 4 BOB A TRERE
O3 HEBICERZ LA, EBRE 2 TIIHIRN
5 % 1TH T RP35(50ug/head)® CFA & &
bLizeE® 1, 2, 3, 4 BORISTRHER
B3 AEICE®R L (Figure 1), MEE
b bu—/LEELE LT RPIS ORHY
{Z P acnes (lmg/head), ovalbumin {OVA)
(50pg/head), glutathion S-transferase (GST)
(50pg/head)ZfEH L~ b DR T T,

(HRE ~DRE)
HRERERKZEHERE ¥ — OB E
DRV A KT A A>T LR~ 7 AHE
T,

MR FAIBRES

FER: LERERER M 2 TV BHER i L v B L
Too RHEESRFHH L. 24 BFRE 10%4E M 41
v ) CVEEHDE YL HE B E2IToT .
WYL S0um FHIRE T 4um OEIR % 3 HEEIL
s Lz, b 3 E LICRFESRED N
oL FREMERS Y EHE LT,

I {if P OAAFET A

EEBHE-VR 3 EBICBHTOLPO P
acnes ¥ £ U8 RP3SIZHT 5 1gG, 1gM, IgA i
Mz A LT AL VRIEL,

HZERN B LSS DR EY

RREIBRICETEN Y oSl 0 ) R ERAB IR
L. P acnes & RPISEBEHE L LTMAT
R LI %3 ABICH A I R UF T L
ZIINL 24 B AR O KA EES A RES
A LT LY MR E S T, PURERIEE D
W & UECRESINBE O S E T U= E %
stimulation index (SI}& L TR ¥ 7=,

F0#E X 0 D P acnes 5rBf

IE# CSTBL/6 M~ &7 2 6 s~ 7 A & 12 HE
= 7 A0 G EFEAEEIC T, AT, Y 3
PHEHL, BRERO4ERGAM 713 P
T 2O5L, GAM 71 3 42T 5 HREIESE

%, oo —OBERELL, an=—L0 7
Z LB VITEK system IZ L VB2 RIE L7,

C. MREBR

PURREEIC & 2 AR IFIE D IZRR

BB T, BEEIC LD priming 2 U7#ETIT
P acnes, RP35 2 B{ERZE Lo BICBWTEN
Fh 25%~30%F 7= 33%~57%i- P ZERERZ AL
MBI, Fi. priming 2T ARNBEC
BUWTYH P acnes, RP3S 2 R{ERE LI-RITE
NEN 25%~38%F 7= 25%~50%IZ RISEIRT
RRASERW bz, 2 Sl BEMIC 33\ T 3ENE
FRRRICEB R EX Do, E T priming D
FEZED ST, OVA R GST ZEE L8
BWTIHAEFEMOBRIIBD e ros T,
(Table 1)

FEEE 2RO RS

REFOEEBICE D TOEHOEITED LR
ot AFMEOSH M ORE L L UM
FTICBREEICZD LN, HICEETICREZ< O
FIZEREAD B8 & Fu o (Figure 2A), HEKIE THATF

oM BREEET IR LR LY

RERABIRE LI WS RENRRD b
(Figure 2B), 72 P 3ERE BLAS IR Z BaRR % % 1
S>THH LI, Y o ERBEO 2R LT
RFE LR O, MFREORIERDS & &I
EHbh, MEFRABOBEERmTI LELIERD S
iz,

FBEED & D P acnes BETERE%

24 [Lof 8 [T(33%) ThiaLARKE 1g H7= Y 100

~800cfu DENRFH{ SN, Z D5 B FF .
U _End 3LV RE SN D581 G, Bk,

Broo 2 ME L VRIS DHD 1 FHlhor,
{Table 2)

BRI B L RIS & il 8 E

Fl—DfEsa b a— L TRIEE N~ A
BBV THAFEOBR S H T bD &
Mol b 2 BiZhi THEERNE LRI &
YLkl &2 el L7z, FOREH: RP35. P acnes &%
{ERE Tl priming DF BICBARZ TOFEE
iRzl of, (Table3) ’




Table1 Detection frequency of pulmonary granulomas in primed and unprimed mice sensitized with
various antigens
Sensitization Numbers (%) with pulmonary granulomas of mice/total at:
Priming Sensitizer Booster 1 week 2 weeks 3 weeks 4 weeks
Done None None 0/6 (0) 0/6 (0) 0/6 (0) 0/6 (0)
Done RP35 + CFA RP35 N.E>* 4/12 (33)° 13/23 (57)° 6/12 (50)°
-Done P acnes + CFA P acnes N.E. 3/12 25" 4/1521° 3/10 (33)°
Done OVA + CFA OVA N.E. 0/6 (0) 0/6 (0) 0/6 (0}
Done GST + CFA GST N.E. 0/6 (0) /6 (0) 0/6 (0)
Notdone  RP35 + CFA RP35 + CAF 0/8 (1) 2/8 (25) 8/16 (50)" 1020 (50)°
Notdene P acnmes+CFA P acnes+ CFA /8 (0) 2/8 (25) 6/16 (38)" 312 (25)
Notdone  OVA +CFA OVA + CFA 0/6 (0) 0/6 (0} 0/6 (0) 0/6 (0)
Notdene  GST+ CFA GST +CFA /6 (0) 0/6 (0) 0/6 (0) 0/6 (0)

Priming was by a single intravenous injection of P. acnes. Sensitizing and booster doses were injected at weekly intervals.

* Not examined.

= 0.65, °p = 0.070, °p = 0.34, °p = 0.48, °p = 0.16, chi-square test of proportions with Yates’ correction, pairwise.

Table 2 Results of P. acnes culture from lungs, livers, and mesenteric lymph nodes of normal untreated

mice
Number(%:) of successes in culture [cfu/g] with normal mice
Organ 6 weeks old (n = 12) 12 weeks old (n = 12) Total (n = 24)
Lung 4 (33) [500°, 300, 800, 100°] 4 (33) [100, 100, 100, 100] g (33)*
Liver 2 (17) [100%, 100°] 0(0) ' 2 (8)*
Lymph node 1 (8) [100%] 0(0) 1 (4!

% b Organs with the same superscripts were taken from the same mice. *p = 0.033 and 'p = 0.0096, chi-square test of

proportions with Yates’ correction, pairwise.

Figure 2 Pulmonary granulomas caused experimentally in
mice by a recombinant trigger-factor protein,
RP35, of P acnes. Female C57BL/6 mice were
sensitized by subcutaneous injections of 50 pg of
RP35 emulsified with complete Freund’s
adjuvant weekly for 3 weeks, and examined 3
days after the last sensitization. Note the many
granulomas scattered throughout the lung (A,
original magnification, x22) and a granuloma
with many lymphocytes around a core of
epithelioid cells with rich eoshinophilic
cytoplasm (B, x600).



Table 3 Lymphoproliferative response and serum levels of IgG, IgA, and IgM to RP35 and P, acnes in
primed and unprimed mice sensitized with RP35 and P. acnes, examined 3 weeks after the first

treatment

Response (S1) to:

1gG antibodies to: IgA antibodies to:  IgM antibodies to:

Priming Antigen Gra.* n RP35 P acnes RP3S P acnes RP35 P acnes RP35 P acnes
Done RP35 + 1 48.4* 7.5 177 145 1 1 26° 132

3 (418,745) (40,90 (123,466) (119,173) (0,2) (11,14) (15,39 (118,151)
Done RP35 1 44.6° 7.3 418 103 <1 9 294 137°

0 (343,484) (5.7,94) (233,514) (97.159) (9, 16) 14,41y (102, 157)
Done P acres + 53 9.4 3t 259° <l 12 & 165"

4 (34,60) (3.8,10.1) (1,4) (250, 288) 9,15 (L, 11) (117,179
Done P acres - 1 83 10.7 < j&t 2468 <1 9 5 115*

1 (60,97  (98,115) _ (241, 354) (9, 12 (2,6)  (95,153)
Notdone RP35 + g6.l' 9.6 3 17 2 8 20 21

8 (76.5,97.2) (6.0,11.6) (276, 388) (10,37} 2,2 (7, 8) (12, 30) (19, 32)
Notdone RP3S - 74.6° 9.0% 3374 i3' 2 6 7 15

8 (386,921) (43,212) (313,382) (9,18) (1,4 (4.8  (5,11)  (1234)
Notdone P acnes + 35 6.0 <™ 123= <1 9 <1° 88°

6 (2.8,49) (3.9,7.2) (97, 152) (8,9 (51, 121)
Not done P acnes - 1 9.0 111 < [P 168F <1 10 24 869

0 (8.2,9.8) (8.3, 13.1) (118, 193) (7, 11) (0, 4) (66, 104)

* Granuloma formation detected in the lungs. The stimulation index (SI) and levels of antibodies (counts per second) are expressed as
medians, with 25" and 75 percentiles in parentheses. Values for the levels of antibodies are to be multiplied by 10°. The p-values of a to u
were less than 0.001. Kruskal-Wallis test for overali differences; Mann-Whitney U-test with Bonferroni's comection used to evaluate any
significant differences found (here, p < 0.0018 was taken to be significant).
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5 F35u\L— Fﬂiﬁ(GBS)@FII?@ﬁ#BﬁJt
ZOHEIZEGT HME

— GBS OEMMET I THHIERBMBECREEMZRIC
#1173 mitogen activated protein kinases D& E] —
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Meejung Ahn, Taekyun Shin(Department of Veterinary Medicine,
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MEEE F75 > - NL—ERKEE (GBS) D 10~302%1Z Campylobacter jejuni (C.j) @
FITREMH D RELOEEMEE ENTVWAH, TOBFERIEFHTSH S, GBS
OREBFOBMETIN THSERMECREEMEFHRA (EAN) B LiTHE0®TH
FRELZ SR L, =B O RE RO RAE IR 5 B THRIKE - W% BT GBS
EEELIL TW3, EAN ORIEHER ORI GBS ORERF OMIICKE<BID L
EHIZ, GBS OBBETOTHICHEMTES ZEMHFEND. EAN OREIIR
THIKEREEATA T—F —MEE L TWAZ ENHHEZNTED, L DbITRAE
FHMBEN Y TN OEESENFHMEIN TS A, ﬁﬁﬂif;lﬂ?%ﬁv&éh'w{f;b\j A
iT . mitogen-activated protein (MAP) kinase 7 7 3 U — @ U »EB{LAMIRI O £ 77, 5.
4t HIRRFEICEES L TWa ZEMRBIIBHOMNIZINDDH S, 46, B41d EAN
OFRERIF 2 2D LN 7o, S et L 7. GBS o€ L
T3 % EAN DO#Z#H 12 ERK. SAPK/INK BL T p-38 D 3 DD MAP kinase 3V &
b3 dZ EEBSMNITL . Western blot Tid Y > EBi{k ERK (p-ERK) . V) >Rk INK
(p-INK) BETY E{k p38 (p-p38) D 3 DO MAP kinase DWW H EAN RAE T
v FORIEREBMU TH 2L BMETEMRLE N, EAN OB TREMNTEL. B
TR T L7z, EAN T v DS FHEIC BT 5 RAERMIZE LT Schwann HIRZICEH
% MAP kinase IEtED—BHEOTIEITMIE S VFIVICEBZRIZL., RHEWERIC
BT DRELEMTZ L TRENREREZES TNWBE I LRI N2, MAP kinase
7 2 U—A EAN ORELBHHOLEESICHAEL TWANERLMITE I EITL
B, GBS DR#EFHEOMBICKRESRIUD I EMNMFEEI IS,

P D HETT R % 3R 72

L. — i@t DKM FE R

FI 2 N (GBS} @ 10~30%1C
Campylobacter jejuni (C.j) DRITERRNH D,
RAE E OBIHAER I NT WS A, T DOBFIE
RIEFHTH D, GBS ORMMF OMICH)
METINTH D EREE C SRR %
(EAN) W RE<HML TZ7. EAN LT

DRAE M B2 B CRER R - BT
GBS EMERIL TV, EAN D JRIEHBRF DR
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HZ. GBS DHHRELTOTHICHEBRTES
ZEMMEHENS, EAN OFEICIZTHIE S
RIEMATA T —F—HEEL THWBI &N
XN THD. EDDTRERMBANS Y+
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Extracellular signal-regulated kinase (ERK) i%
mitogen-activated protein (MAP) kinase 7 7 X
V—DH 7 FN—7m1>CTH Y, MAP kinase
VI FNH A — R ERK, stress-activated
protein kinase/c-Jun NH(2)-terminal protein kinase
(SAPK/INK) BX U p38 > T 5, Zh
© MAP kinase 7 7 2 U —IZ|{9 5 3 ->DHI
WEBEEEHAORB % EAN KBV TRET L7,
Lewis 7 v F & B FEMZEEH VT Freund @
FEET Vany b LBITREIEL, EAN 24F
L7, BfEtk. BRBERERERABT L L
bizAza7T—{bL%, BEZ 14 B (B B
LU 21 BE (EEH) AR ERIRL.,
=T —TOCICHMERTFS LI 4%55 7
AN LT AT E FTEE L, £FEEIRE
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INK BLU p38 ZBIEL, bk
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C. iRER
Ty MIBEZ I B~12 HBIZROKE TR

JEL., EfTHEICHEITL 14 B~16 BHICERED
BRIEZSE- L, FO®EELE (H 1D,

T » L4 e 11 12 13 14 13 & 17 1F 1P WO 1
days after immunization

[X] 1. Clinical course. Floppy tails (G1) by days
11-12 PI. Progressive hindlimb paralysis
(G2 or G3) by days 14 - 16 PI. All rats
recovered subsequently.

TxAL 7 ay TR BE{E ERK

(p-ERK}. YV B&{k JNK (p-JNK) BI W
Y B4t p38 {(p-p38) @ 3 -2 MAP kinase
DVF b EAN OB TREASTTEL, H
HBITIZAE T L7 2, 4, 6). SREHER
FHIM S T p-ERK i3 Schwann IS Z $ 1
N&H LI, EAN OB CHREALRTEL T
(¥ 3). EAN OB TIITHia~ 7 o
77—V EESDRIERMAIIC S p-ERK D%
B{aA 6, p-JNK 8L p-p38 OFH
F— L p-ERK & AR TH - 72 (® 3.5.7)

{ «— phospho—ERKS
£~——— chospoho-ERK2

?'E--——- ERK1
]+ ERK2

‘Qp-ERNTERTY
B pERLYEARS

Fold mcrease
= 4 m e s o=

3. Immunohistochemical staining of p-ERK in the
sciatic nerves. (A): In the sciatic nerves of
controls. (B-D): experimental autoimmune
neuritis (EAN). p-ERK immunostaining was
observed in some Schwann cells (A, arrows).
In animals with EAN, p-ERK was localized to
Schwann cells (B, arrows) and some inflam-
matory cells (C). Colocalization of ED1 (D)
and p-ERK(C) immunostaining showed that
EDl-immunopositive macrophages(D) were
positive for p-ERK (C). C and D are from the
same section. Arrowheads indicate the same
cells in C and D. In A-D, scale bar=30 um.



ewsr.  a— DhOSDhO-SAPK
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Fold Incremse
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Recorery

EAN stage

BJ 5. (A) sciatic nerves of control animals: vascular
endothelial cells showed p-JNK immuno-
reactivity. (B-C} EAN (G.3, 14 days after
induction}): p-SAPK/INK immunostaining was
localized to some inflammatory cells (B).
Colocalization of ED1 (C) and p-SAPK/INK
(B) showed that ED1-positive macrophages
(C) were immunopositive for p-ERK (B).

Arrowheads indicate the same cells in B and C.

In A-C, scale bar = 30 um.
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B 7. (A) sciatic nerves of control animals;
Immunostaining in some Schwann and

vascular endothelial cells

(B-C) EAN (G.3, 14 days after induction):
p-p38 immunostaining was localized 1o some
inflammatory cells (B). Colocalization of
ED? (C) and p-p38 (B) showed that
ED1-positive = macrophages (C)  were
immunopositive for p-p38 (B). Arrowheads
indicate the same cells in B and C. In A-C,
scale bar = 30 pm.
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Ty hRFHBRIIBTLIRERMBBLT
Schwann #if2IZ 3515 MAP kinase IStED—158
HOTUEITME S 7 F IR ERIEL ., FHY
RERIZBU D REZEMT S L TRENS
BEEEOTVWEIEMWREINSE, IThb
MAP kinase Z3RHERICEFHICERTS
DM, B D\ idBFENEEIEHS THaEMTD
WTIRE SAZRHANBRETH S, AHRICEK
Y EAN OFHIRFMEEAFH S Mzl
GBS ORIERFAEH SIS D GBS DiG# L
FRAICAELBI DI LA EN B,

E. %%

ERK. SAPK/INK BLTf p-38 D 3 DD MAP
kinase {23 EAN OFEERKBHICU B
L&, SRR A v R g R O SR - i
Wi EAGREZES> TWA I EMNREBIN
5. Z¥5 MAP kinase 7 7 X U—»1 EAN OF
SEIZBEE L TWaM BHHICEEL ThahE
ISICMET 2 &2k D, GBS DB ET
Bk ORI KR E /DI ENBAF IS,



