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Propionibacterium acnes N —T7 7 7 ¥ —HHAIZX 5
FERIvy 2 7 AN N ZEAE DS

Th #E* ™ JEF AT @i A 8s

T MR Ak KIS &R I AE EN

e B RET g Bl — B R
FERREF—ERY it ERAfE

oA F—v ADFERIZTITH S, Propionibacterium acnes (P. acnes) HIZED trigger factor 7§
Fi, BMREMCH 290 a1 F—y ABRFON 2 H BB RO Mt iSRG e S
ZEDHISRT WS, SEFERL I P oacnes trigger factor F F20 L T HRERANZ FHLL S M fz etk s
KIG & D7 ACHFEMEREEZSIZBEIL S 2 0G0 E2MHE L2, CSBL/6IE~ Y Xz P.
acnes trigger factor EEOEAF TH B Y 2 -4 > +EHEBE (RP35) %584 Freund adjuvant » & &1
IR TRELT., & ORFREBIBIZFEITL T, P acnes ZFRFAIREVICHTRSG T 2L Hi S L%
WL TEREITo ., SEEEE LTI, P oacnes (NEGEH) B X U 2EHOFEOHE (OVA &
GST) # RP35 OfXb 0 IioBIEHAF & LTIz, P acnes DRRSOHEEICH»H 59, RP3IS 17z
& P acnes BIEEGIGE LT~ AFEO—IRTIIAZFEA GED svlz, WEE L THW 20
EITE O S B R CHIEMERAE RS Sk >, P acnes DHIR SO RIzHhHb S
3, RP35 BX U P. acnes W OBIETREE LI5S T TR OMENTE (25~57%) Widh
TEERSR Mo, IHeOBYERINCHT 2TV >/ SEHIE O S RUGE R M isfiig, B
HFEH R RS v 7 AR A b v A8, OTFhICBW T ER LU TS Y MElcZ R Re %
otz 4 MOMILFTT < 7 AT P. acnes DENSFEERRAAI £ 25 8L (33%) OFHHELD &4
B AIE T o7z, SWOEERIC LD, P acnes trigger factor D) 2 EF ¥ NEEE, v ARH]
LYo THESB T 20T RL, IAET7Vanr e E S IZBERIET AT, icyvas F—
¥ A OWEFIEERZE 2 FEL 9 5 Z LML -, AR 2 b D IZEERZED L DR HWTH
ERRFETH Tz, 2REE~Y A /3 THins Poacnes SEATRIEETH 5 2 o5, [EER
5D Z0z THTALEIE T 3 < 7 A Tk, J P acnes BYETEMEICRE L T A TS H 2, &
b OERIEAAEL IR Y >3 & b FPEMOER THRE ST TH D thoMFESIIFE A
FHEashn Il (FERE 14 FEETEEEHREAE) O, Poacnes 13 TS OFEITHIERRL T
ZR[RetE S E s, [HEOERE T 20 AIERICPHE E DNV 24 F—v ABFEL T 5
OTHNIE, FERREYI LA F—V AQOFBET NV E AT I LBTE S, MANHE G
HaERNIC X R L, AIERE FAICE T SNSRI ORR ER LT 2 5505 5.,
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Pulmonary granulomas caused experimentally in mice by a
recombinant trigger-factor protein of
Propionibacterium acnes

Yoshinobu Eishi', Junko Minami?, Yuki Ishige!, Intetsu Kobayashi?, Ikuo Ishige!
Daisuke Kobayashi!, Noboru Ando!, Keisuke Uchida!, Satoshi Ikeda!
Noriko Sorimachi®, Hajime Karasuyama®, Tamiko Takemura*
Touichiro Takizawa', and Morio Koike!

'Department of Human Pathology, Tokye Medical and Dental University
*Division of Chemotherapy, Mitsubishi Kagaku Bio- Clinical Laboratory
3Department of Imnume Regulation, Tokye Medical and Dental University
*Department of Pathology, Japarnese Red Cross Medical Center

Etiology of sarcoidosis remains unknown. A trigger factor from Propionibacterium acnes causes a
cellular immune response in some sarcoid patients but not in nonsarcoid subjects. We examined whether
experimentally induced hypersensitivity to the trigger factor gives rise to granulomas. Female C57BL/6
mice primed intravenously with P. acres or not were sensitized with recombinant-protein RP35, a
fragment of P. acnes trigger factor, and complete Freund’s adjuvant. In controls, RP35 was replaced with
P. acnes or one of two control proteins. In primed and unprimed mice, pulmonary granulomas were
found in some of the mice sensitized with RP35 or P. acnes but in no control-protein-sensitized mice.
Detection of pulmonary granulomas (25-57%) did not differ significantly between mice sensitized with
RP35 or P. acnes, primed or not. No difference in popliteal lymph-node-cell reactivity and serum
antibodies to these two antigens was found between mice with and without pulmonary granulomas. P.
acnes was cultured from the lungs of 8 (33%) of 24 untreated mice. The recombinant trigger-factor
protein of P. acnes caused pulmonary granulomas in primed and unprimed mice sensitized with the
protein and adjuvant, The mechanism of granuloma formation with osnly sensitization with RP35 or P,
acnes without challenge is not known, but this experimental protocol may give a useful model of
sarcoidosis, because sarcoid granulomas seem to form during hypersensitivity to antigens of P. acnes
indigenous to the affected organ. Eradication of P. acnes by antibiotics might protect mice from

granuloma formation caused by this experimental procedure,
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Propionibacterium acnes V4 —7 7 2 ¥ —EHERHIKC & 2 LEN Y 7 AJTPEMEOFY

(FCHIC

YA F—vA (HE) BIERTHEO2H 4R
BEATHY, EERZEOH 2EESBRHOM S
POPURENC BE SN TFHFH SN 3 MEE T K
ToERT 2 SIS R TW Y, IhE THIEB X
UERHT PCRIEIC X VIRZEED Y o7 S STEFE» D
%5 (D Propionibacterium acnes (P. acnes) HRH S
B9 In situ hybridization #1238 T H A DNA
DAHETRZEN O ATMPUCSER L T 59 Z L HifiR-
TEYN P acnes &£HHEE OBFFRIH X LT
%,

£7:, AFEEIT Kveim 7 A SRS & 5 2 E0]
DEREZEL IR CTBTH 29, BHEHORIGE
LT, Panes /LT A T3V —A7 ) —=0 7%
ERFMPFICTRIFA 2 V—= " T L
EDHESNI-EH (RP3S) Wit L T—#H O YHELH
DRERIEHE AR UIRE TR S n ke S R
HRRIGERT L HHEES T w2, RPISEHEHR
Z OBROUEFIATOFRRS & P. acnes trigeer factor
THIFWES M I THET,

F 2T, TWARIZTZ D trigger factor HE % HH VLT,
KERHYIZ = 7 ARBERIG RS s T I i &
D, RIFMMERZEVSFGL 5 2050 EMET 22 L
Wk, YEEREEEFCE BT 2 P oacnes ORI
5%, P acnes trigger factor EEIDTHEFEWII L L
TORfEM D EREEL 72,

WEt e A%

RP35 ) o 9 FREOFTHL

HREME M # Hv iz Pacnes 7 /L7475 ) —
AZ V== WTHEE -7 7 -2 54
HURHASGETFRF2EAFEN 7 /—-Tbh 2
pGEX-6P-| 7S A I ¥Ry iz 7 r7a—=>
L, Escherichia coli IMI109 cells & b 7 > A 7  — A
L7ctk, HfEL GSTRISHO L L THE S, GST
F722F74—A2 580 THBLE 20#%
PreScission Protease % {#f F§ L T GST # ¥7B7 L RP35
Varedr hEBEEELL,
P. acnes PIFE GRS

EM L7z Pacnes (3 HEBHEDRIRELSE L Y 07
FREITTHEETE S W BESEREER U, (K

Fhi3 16S rRNA ¢ PCR & T RIEEEIZ & D type
strain EEWLHE W I EHNHEEEIR TV D,) HiX
GAM 7 4 3 Iz T 3TC THIFE L+ 5 L iz ik
60C T30 MMEALITH & Uiz, ZOEMFH5IZ T 25
SRR L PBS WWHEIEL =7 AD RS A LTz, &
fz, FIEEMEVUEIL 550000 g i TR O LT RIS R E
U, BEEEReibRIc & R ER L.
P. acnes 3R & 2 IPIZER OFRE

BRI IE CSTBL/6 Mt 5~6 38 SPF = 7 2 & {#H]
L7z, EBREEIELLTP acnesSERAY 1 IEH720 1
mg RIS L, | 38R RP35 (50 wg/head) 1T
Fi% CFA b &b W BB BERIEL 2 OHIR e
R LR &% | BB CRIBR ek Uz,
IR SR 2, 3, 4 BRI TRIERIED 3 Hik
EEL T, RERTE 2 T IRMR S 217 4 RP3S
(50 pg/head) % CFA & & b 126iEE 1, 2, 3, 438D
EY 0TRSO 3 HERWZRE& LU 12 (Figure 1),

iEFE b2 b —VEEE LTRPIS DMLY
iZ P. acnes (1 mg/head), ovalbumin (OVA) (50 ng/
head), glutathion S-transferase (GST) (50 yg/head)
BAHEALE ORI,
HIFEERIRRES

FREr CBRERRM 2 T3 EHER E e & D s U 7e, &
OREEREE L, 24 R 10% R < ) Y EER
G, WYL, HERAEITo 7, BYN3 50 xm 5
Taum QYIS R IKGEOILSE L, Ths 3k
bIZAFENRD sl L EAFEEFER D O L H5E
L7
MATHOFHK 7 v 2 A

BEEREE~ 7 2 AP B W TR SO P. acnes
BIURP3S 234 8 1gG, IgM, IgA Hiid{fia8E4
LT vEAEDEELL,
HREERGA LG ORES

ARSI IETER Y Rk b Y osRoR gL, P
acnes & RPISTHEBEEHE E L TIMATHE L=, B
MIAERY A I M) F 7 L EEML 24 BERI
I DOHETEEE R HIE T 5 2 L & b ki s
7z PURGIIE O = PURRES I O Sl
TERL 72{fi% stimulation index (SI) & LT:ke7-,
HIEZL DD P acnes 438k

IEF CBL/6 M= A 63~ 7 A L 12:B#~
7 29 S EEHHREC T, FEES, U > SiiishE L,
FIBHEED4HERGAM 74 3 vt 0 DL,
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A. First experiment
Killked Killed Killed
Start Week 1 Week 2 1 Week 3 1 Week 4 1

| | | |

Priming Sensiiization Booster Booster Booster
(P. acnes, iv.) (Ag+CFA, footpads) (Ag, footpads) (Ag, footpads) (Ag, fooipads)

B. Second experiment

Killed Killed Killed Kilkd
Start Week1 | Week2 | Weekd | Weekd |

Sensitization Booster Boosier Booster Booster
(Ag+CFA, footpads)  (Ag+CFA, back) (Ag+CFA, back) (Ag+CFA, back) (Ag+CFA, back)

Figure 1 [mmunization protocols. Priming was done by a single intravenous injection of heat-killed P, acries. Sensitization was done by subcutane-
ous injections of one of the antigens (Ag): RP33, P. acnes, ovalbumin, or GST, emulsified with complete Freund’s adjuvant (CFAY}, 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
afler the last booster as shown by the arrows.

GAM 74 320277 5 HIEgsER, Ju=——of%ll ~50% AT GRED s, OB E

ElLT, avu=—X5 077 AREHE VITEK system (& WTHHFEERERCERZR ko7, 72 prim-

L OEERIE LR, ing DFEIZE D 59, OVA 2 GST 2 R{EL 7-FC
BOTIHAENORBKIIRED 5L hofz (Table
D).

&R EgET

HiEEe & A SO R WEBOFECBWLWIOEEOEIEDRE

BRicBW»T, #EK X S priming % L7-FETIE P otz FEFHOSHEMOET S & CRETT I280E
acnes, RP35 RREMESIELLEHCBLTETAEN 25% HIZERD S, FHIMIE TZIZ% { OPIZELSTED &
~30% %7z 33%~57% (S NFERZAAEED St & Nfz (Figure 2A), IEAECRITHEEO S HTY
72, priming 2{ThZ VLRI BT P acnes, RP35 PHTHELEFHEAE Y R BRBBIEL o AZFHEE
PIREAESRIE L 2 BEIL T N T AL 25%~38% £ 7z 25% RIEDSTES &Ml (Figure 2B). RPV: ATEREE A31E

Table 1 Detection frequency of pulmonary granulomas in primed and unprimed mice sensitized with various antigens

Sensitization Numbers (%) with pulmonary granulomas of miceftotal at:
Priming Sensitizer Booster 1 week 2 weeks 3 weeks 4 weeks
Done None None 06 (O 0/6 (0) 0/6 (0) o6 (0)
Done RP35 + CFA RP35 NE* 412 (33)° 13/23 (57)° 6/12 (50)°
Done Pacnes+CFA P acnes NE. 31225y 415 (27" 3/10 (33)°
Done OVA + CFA OVA NE. 0/6 (0) 0/6 (0) /6 (0)
Done GST + CFA GST NE. 0/6 (0) 0/6 (0) 06 O
Not done RP35 + CFA RP35 + CAF /8 (0) 28(25) 816 (50)° 10/20 (50
Not done Pacnes+CFA P acnes + CFA 0/8 (0) 28(25) 6/16 (38)° 3/12 (25
Not done OVA+ CFA OVA + CFA 0/6 (0) 0/6 (0) 0/6 (0) 0/6 (0}
Not done GST + CFA GST +CFA 0/6 (0) 0/6 (0) 0/6 (0) 0/6 (0)

Priming was by a single intravenous injection of P, acnes. Scnsitizing and booster doses were injected at weekly intervals.
* Not examined.

3 = 0,65, = 0.070, p = 0.34, “p = 0.48, °p = 0.16, chi-square test of proportions with Yates’ correction, pairwise.
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Figure 2 Pulmonary granulomas caused experimentally in mice by a
recombinant trigger-factor protein, RP33, of £. acres.  Female
C57BL/6 mice were sensitized by subcutaneous injections of 50
g of RP33 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, (22} and a granuloma with many
lymphocytes around a core of epithelioid cells with rich eo-
shinephilic cytoplasm (B, (600).

WhARRR ko TEED 6N, ) > EREEO D 2V
U AFIELES e, MEEORIEED & X2
o ohn, MEREAORTE UL LIEERD s,
FBEL» 5@ P, acnes BIPFEEE

24PCrh 8T (33%) THi2 S #lklgdh 2 D 100
~800 cfu DEELHEFEI NI, 2D D5, AF, M, V>
oSEID 3G L DML S A E L (I, B, FRO 2B
L OIS NDH 1 HldH -7 (Table 2),
HUZERGES LG & FUiAAEE

Fl—O&E>a b2 —LTCRBIEA R 7 AR

BOTMREFEOER RS>z b0 Ekho7zdD 2
BHZH U THBERFSLEIG E iRl et L7z, £
DFEF RP35, P. acnes BAERETIX priming DTGB
iz ZOFBEERFED o7z (Table 3),

Z B

SEOFFFT & D P acnes trigger factor (RP33) @
RIEREAR D Hic & 0 FERITAF IO & HEFy A
TRETH D I L BIGETE T,

MEETWEZ Yy PRI FFEBOTEEZLE L
COPDHIERERETAMNBINT &4, Wi
b, HOBERToBE R L, AEROE
FRIZE S T 399, SEIOERE 7 VI REORIES
FET Lo sHl: R HERRET LV EE
Zonsd, TOERELT, F—CHEBHEBWT
HEW P. acnes trigger factor 12353 2 @k g RISHS
FHonTwEI Y, 2o, RERICBLTS 2
EFERETMS T L H I HHERFRCEWT, P
acnes DSAFIMATHEE T 5 & 5 LIMEEREHSFHIE
EPVF—LThBEEELTHNI L, BZi240
DHETREREO A THRIFMER EFTT 5
ZEVREETH T EVBI EHTH B,

BEIUFE CFA T V2,80 b & b IZEERIEET
LA VFEHEIRLERT TV, JER experi-
mental organ-specific allergic disease & FEiI4t, T78&%
LTI, HHMETEOERTFVELTHONS
FEREYT L ¥ —PEiKEE (EAE)', {5 OFEE € 7
WELTHISN S EER 7 Vv F - R %
(EATYY, ) o= FHEfiROFEEFT L L LTHIO R
57 Y a3 PEETEMRARIR (ATAY? 2 K035 5 (A
KEIZ, P acres trigger factor & CFA 7P a,tv b b
EHITRET B I L L D5 BRI SN A
fEME, a4 F—y ROFEHE TN L U THEBGE

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

Number({%) of successes in culture [efu/g] with normal mice

Organ 6 weeks old (n=12) 12 weeks old (n=12) Total (n=24)
Lung 4 (33} [500°, 300, 800, 10077 4(33){100, 100, 100, 100] 8 (33)*
Liver 2(17) [100%, 100°) ()] 2(8)*
Lymph node 1(3) [1007) 0(0) 1@’

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

with Yates’ correction, pairwise.
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Table 3 Lymphoproliferative response and serum levels of 1gG, 1gA, and [gM to RP35 and P. acnes in primed and unprimed mice
sensitized with RP35 and P. acnes, examined 3 weeks after the first treatment

Response {8I) to: IgG antibodies to: IgA antibodies to: IgM antibodies to:

Priming  Antigen Gra* n RP35 P acnes RP35 P acnes RP35 P acnes RP35 Pacnes
Done RP35 + 1 484 75 177 145 1 11 26 132

1 (418,745 40,90 (123,466} (119,173 0,2 (11,14 (15,39 (118, 151)
Done RP35 - 1 H“e 15 418 103 <1 9 29 ke

0 (343,484 (57,94) (233,514) (97, 159 o, 16 (14,41) (102,157
Done P acnes + 53 94 3 25¢¢ <1 12 4 165°

4 (34,60 (8.8,10.1) (14 (250, 288) 9,15) (,11) (117,174)
Done P acnes - 1 83 107 < I# 2468 <1 9 L 115"

1 60,97 (9.8,115) (241,354) 9,12 2.9 (95,153)
Notdone  RP35 + 86.1° 96 N 17 2 8 0 21

8 (765,972 (60,116 (276,388) (10,37) 2,2 7.8 (12,30 19,32)
Notdone  RP3§ - 746 90 337 13 2 6 7 19

g8 (386,921 43,212 (313,382 (9,18 1,4 @8 (s, 11) (12,34)
Notdone P acres + 35 60 <™ 123 <1 9 <] 88"

6 (28,49 (39,72 (97,152 89 (51,121
Notdone P acries - 1 90 1.1 <} 168° <] 10 n 869

0 (82,98 83,130 (118, 193) 7,11y 0,4 (66, 104)

* Gramuloma formation detected in the lungs. The stimulation index (SD) and Jevels of antibodies (counts per second) are expressed as medians, with 25" and 75°
percentiles in parentheses. Values for the Tevels of antibodies are to be multiplied by 10, The pvalues of & to 4 were less than 0.001. Kruskal-Wallis test for overall

differences; Mann-Whitney Utest with Bonferroni's correction used to evaluate any significant differences found (here, p < 0.0018 was taken to be significant).

eI 26D EEZ oD, MERIFICH
W oNAHIRERIZ, EAE OF& 12 myelin basic pro-
tein, EAT D& T thyroglobulin & I & BEH]
FHw SR TWwEH, 7P 2 MR T e
B heat shock protein (hsp60) BSHWSNTED, &5
BIOMPIEFIEE 7 A28 % P acnes trigger factor &
B GRWERICh2EBE TNV EEIORD, T
o DERET F VBT, B B
ERERIGERE I 2 A RT3 2080 fe st
FHZ D o BREER E S AR AR s
M5, A0 P. acnes trigger factor % CFA & ¥ |29%
L TERE & N 2 BREFIERE W2 38V T, s AT
FETHACHERENELTW 2 Eu3 Lokl
A, e BERE L T3 P oacnes 21 E L TR
FEHSIERIGHIE U0 2 TR ST 0, 20 0ED
DI & LT, SEOKER TREIFRRIZN T 54
FAMESREE & ISR T ER L T 212 & e
bOTHRFEREREZ B D SN LT T AL
FHLUUEFEL hOTH S, iz, SHETF-EO
BRIy I 32— av R3O ERET
BEWIEHT T ATTR>TwaH, EE<TT7 AOH
IR L RE L~ 7 A TORIFMBEEINE

F—T 5L LY, RPISS P acnes BHELTHE
ICAEEESATER S iz 7 AT, BYEEEaea LT
WBWTT TR P oacnes BSETERR L T waiz]
BEMEDSTR L.

b b ORWIFEESMFIER U oo Eie 5 bR
OEFITRELSERTRETH D hoMEERIZ L A
g hiw I b (B 4 EEHRTRHEGEAS)
5, Poacnes i3IS OFNCEERRLTWLATE
BEEEDIE Y, TEE DRI T 2 M IE R IG A%
HELDIFAL I, P ARRELTVLIOTHA
i, REBREYNLIA F—V ADERET VL AR
T EHNTE A, HREPME AR RARNC X 25
WALET S, AEERE 7B 5 MmO %5
WETELRHEE L H Y, BEZOMITIETITH
3.

B D wrigger factor DEEEEW L TRigR ICh»
BDo0H313, YRV —ART mRNA ORHGEFIEE
2LERAHRANGEATIL, VRY—LHD L9
L23 |74 & #55 L 2 trigger factor 2 H 0 folding
BREC LD, TREThOT 3 /BRI O
E RS T 5, trigger factor TR S N A LT T, A
HZE D hsp60 family T# % GroEL %, DnaK, Dnal 7

— 206 —



Propionibacterium aenes b U H—7 v 2 F —TEAIC L 2 LEREY~ 7 AQTPIFRIGE DN

EDy o yEAORENETZLEZ R TER
#, oDy +rRarBHOME R, wFhiZswy
T ¥ trigger factor iZ & % spontaneous foulding D& &
WHHEST 2 ZRRME TH D, HlEATER S LD
BEHBD% 1L, trigger factor OEERES T Tariitihd
FHRLIZLDEEZOND LD IR T &,
hsp0 7 7 2V —ik, = a7 FERPER ED
FEFEMERBIC BT EFERRIER L k-7 D, Fi
SEIEEHA L7 Y2y FEE B 2T
FEThbILbsroTwd, ThoDyy_uyE
HEREREEELEL, LrbZORBIIEVTIE
hsp60 L 0 & T g DA e 2B %/ 7 5 trigger
factor 2%, AEFEMEETH LIV IL F—Y AT
WTRASHORRMET 2R LTS AHERR
HuEELL3,

SO LD, P acnes 2 & 3 HFEIBROTT
RO 1 D3 P. gcnes trigeer factor (RP35) TH 35
ZEHH Lz, HERF DRI P oacnes trigger
factor 126} U Tl E RICTHES & 5 ASTEET 5
ZEDFTREEFLTWANEDAH =X LT DNT
WEEABHADE 2 THD, 5t FHEHEQCT S
EIGHEEHREL TV 3 EEROERA (HLA &k
LTI B 2 28) LEHMOER (trigger factor
EEREES 80 580G FE2E) 2B,
LTWSE DS,
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Y af F—3 ZREENC BT P CHElasE R o
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ERTLOEFEZ SN, RN XY, HBIPNC TR U - laBE R EBID P, acnes B3, P
MEM LR R~ 2 07 7 — VAN TR T 2 & L BSFEOFUL L o 5 2 b 2RI EEY
RIREN» 66 M T2 2 EMTET:, (85T, MRENMEICEZEO H 3 IEmE o 5L, B
7o e AIEAN R R B IL T 2 R A0 S REFRER O T H R TH 2 THEENE v, £, REHLSD
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Acid-fast and cell-wall-deficient Propionibacterium acnes
in Iymph nodes from Japanese patients with sarcoidosis

Yoshinobu Eishi!, and Tamiko Takemura?

‘Department of Human Pathoiogy, Tokye Medical and Dental University and
tDepartment of Pathology, Japanese Red Cross Medical Center

The causes of sarcoidosis are not known. Recently reported effectiveness of tetracycline may suggest
bacterial causes of this disease. Propionibacterium acnes is so far the only microorganism found in
sarcoid lesions by bacterial culture, quantitative PCR, and ir site hybridization studies. To estimate
pathogenic roles of this indigenous bacterium, histologic examination was done for sarcoid lestons with
P. acnes-specific antibodies. We examined formalin-fixed and paraffin-embedded sections of biopsy
and surgical samples from lymph nodes of 30 patients with sarcoidosis, 15 patients with tuberculosis, and
75 patients with other diseases. Immunohistochemical detection was done with P. acnes-specific
antibodies (PAB and TIG antibodies) that react with cell-membrane-bound lipoteichoic acid and

— 208 —



A F— 2 AR 317 YR TR R 2O P oacnes WHAOTE & % ONERMEEM ORI 255

ribosome-bound trigger factor protein, respectively. The two antibodies reacted with acid-fast spindle-
shaped corpuscles, so-called Hamazaki-Wesenberg bodies. that appeared in 16 (53%) of 30 sarcoid lymph
nodes and 2 (2%) of 90 control lymph nodes. Lipoteichoic acid was found confined to outer areas of
the bodies without cell-wall structures and trigger factor was found scattered in their inner areas. PAB
antibody also reacted with small round-shaped and acid-fast bodies in swollen macrophages at
granuloma-free paracortical areas and their degraded forms were found in granulomas in 24 (R0%) of
sarcoid lymph nodes. We concluded that Hamazaki-Wesenberg bodies that appear frequently in sarcoid
lymph nodes are acid-fast and cell-wall-deficient forms of P. acnes. They are dormant in lymphatic
sinuses and granulomatous inflammation may be triggered by intracellular proliferation of their activated-

forms that resulted in degradation by developing granulomas.
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macrophage-derived chemokine (MDC) 1%, IL-4, IL-13 2 FHill#ic X b, w2707 7 —J Dk
e, 74 -7 THE, SEEFEREEneEESNRL Yy TH 4 2T, HERR NK I, T4,
¥z Th2 i 4 2 05EE L 2R T, 24 F—3 AL, Thl RGINENEYNTH D L E 2 b
T3, BEOHFEHS, BEOHEHLEFEWT, Th2HEFEE L TwW AR EETE R
WV, FITMDCHRIGET7uE—F D 3 20—HIELE SNP) DWW ITH LI F—VAD
FHERIRIE L OB R Uiz, ZOHBHR -942 (G/A) O&HBH a4 F—3 ADFE HEL T
B0, FHICIEEMDY 40 AR O DE TE OMERLSES, - 12, £ DMOERIEEIPERSEE & 3wk
N SNP A FLAMEL R A Lotz -942 (G/A) EiEE, YL af F—v RABEZHL
T, I MDCHET ARl CTH b, MF TR D SEEER 40 sk TS m-o 72, -942
(G/A) OFBETFRIENiZ 2B BT, 434 F—y R EEOMF; MDC IR IXEEE L DTS
Motz MADHHETF 942 G D7 E—F —3EER 942 A LV EL, MFOFRETEORKE L —
LTz, ¥034 F= 2B 5 MDC #BROTTHEL 5, Z OFERBC B2 Th filaors.
DR S DA, MDCEFRIBEEC B 294 v a4 707 s =i ¥, St L DI Ra 28
3 FATOAETHAD, —HTMDCIEHL a4 F—=Y ABWT, DU >OEE LB
FIThrH IR~ 707 7 — Y RMAOHRICEE L Tw otk d H 5. Fi, -942 (G/A) & 40
PR COFEAER, FEEEOLHMET MDC 325 L Ofili% Sk, MDC L NGWR O KT 1E
HBEFETH 2T T 5,

Gene polymorphisms of MDC and the pathogenesis of sarcoidosis

Etsuro Yamaguchi, and Yangiu Zhou

Division of Respiratory Medicine and Allergology. Department of Medicine,
Aichi Medical University School of Medicine

Macrophage-derived chemokine (MDC) is a chemokine produced by macrophages, dendritic cells,
naive T cells, and airway epithelial cells stimulated with IL-4 or IL-13. It is a chemoattractant for
monocytes, NK cells, and T cells; especially for Th2 cells. Sarcoidosis is believed to have THI!-
dominant immune phenomena, however, it is possible that Th2 cells are also involved in a certain clinical
stage of the disease or in a subpopulation of patients. We thus investigated the relationship between
three single nucleotide polymorphisms in the promoter of MDC gene and the occurrence or the
pathogenesis of sarcoidosis. A SNP -942 (G/A) was solely associated with the development of sar-
coidosis, specifically in those patients whose age at onset was less than 40 years, No SNP was associated
with other clinical parameters and clinical course of sarcoidosis.  Meanwhile, -942 (G/A) was associated
with serum levels of MDC in both patients and controls. The association was stronger for patients whose
age at onset was less than 40 years. Patients with sarcordosis had higher serum levels of MDC than
control subjects having the same genotype for -942 (G/A). The promoter activity of allele -942 G was
higher than that of -942 A, which was consistent with the association between the SNP genotype and
serum MDC levels. These observations suggest possible involvement of Th2 cells in sarcoidosis,
however, more precise analysis on, for example, the cytokine profile in patients with high MDC expression
will be needed. Meanwhile, it is likely that MDC has a role in the accumulation of monocyte/
macrophage lineage cells which are the other important effecter cells in sarcoidosis. Also, significant
association between -942 (G/A) and the occurrence of sarcoidosis before 40 years of age at onset or serum
MDC levels in such patients suggests the presence of a crosstalk between MDC and the endocrine system,
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