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PEE, BRECREINGZLEHEL TU
K, YENEREE LT P. acnes i< & % B
PRI N TE 7, P.acnesic & 2EBRMAZF
BETAE LT, FELIRAMLVIIBRATH
AN Z1T-> T\ 5, FERHEDRSE
BEE,P LALLM BRLEETHLI LS,
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1. BferE® (Fig.1)

KE400 g Hil#£ 7 Hartley &, #EE/AL € b
IMEAFAN. LK BLEELE Y M TH(T
L) X L7z, €MLEy }I22.0mg/mlo P. acnes

(Merieux #, IM1585 #k) & incomplete
Freund’s adjuvant (IFA) N EREAH %A1
B, &F3ENENESICE 3EIRIEZIT- 2
#®, UToOU» L VED 3BT, TE(6
IC) {34AK0.2ml, IIE (15PE) & P. acnes
2.0mg/ml& IFA $RBIEAW0.2m]l, V& (110K)
2l P. acnes DEKEERS TH B pyridine
extract residue (P. acnes-PER) (Strain 4182,
RIBI Immuno Chem Research INC) 1.0mg/ml
¢ IFA FEBRAR0.2nZWTNOBCLRE
WA 3 HREGESEALZ. AL, NVE A
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Fig. 1 An animal model of experimental pul-
monary granulomatosis
(Experimental procedures)

H5. AT HBICEAmUZ TRELINIE
W& (BAL) £#HATL, AEMIEZIRIL 72,

25 BAL By nEEMEE*EEL, #
RAEA & e8| May-Giemsa $eaic CHILEI
DFEEAT, ) o BRESEERDRZ, N
o) o nEER M 2 3RE L, Ficoll tWER ibiE
& D RMm Y »osERE SEERELL 2,
2. IL-2 BERU IL-2 RIGEEDHIE

Bk R URMEML ) > 28Rk % 1 %0E RAF4 MiE
(FCS) fm RPMI i #7385 &4 1 X 10%/mlic
FAEL 7218, 24K 7 v —+ (Costar #) i
L7z, P.acnes-PER & IBE 5 ug/mlDTF
ETH B\ IZIEFETIC48BM37CIz THEL
7214, EEEELICCTIRERL 2, E#EEEDD
IL-2 i&MiE, IL-2 KFrEMmRask (CTLL-2) %
erMiEE LCHW5 Gillis oFEC¥L T
WEL 72, IL-2 iEME, $ZXIL-2 100u/ml (BR
NFEPRHFICAH, Jurkat IL-2 Lot No. J-012)
%# & £ IC probit analysis #Eic X D EH L 72,

P. acnes ®I# ") > »<#ko IL-2 2349 % K
BENHITEIL, P.acnes-PER HiMiLsE%, a4
WL, V) oBR1 X108/ mlic %R ME L 72, i3
#H & recombinant IL-2 0.5u/ml (FHEL,
TGP-3 Lot No. H-609-504) % & well 1210041
Fouhn L 485 R, 0. 254 Ciod *H-Thymi-

B 5L

dine (*H-TdR) # &L, 18#f#% 7 *H-TdR
DIFRI (dpm) % BPEL 72,
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1. [EX B (BALF) AR

BALF RUNE I I ~METEIZ LD -7,
VETRIFCHLAERCE ML Twi (P<
0.02). ARSI I ~VREETEDG A LN -
7. ) oSEREREIR I RS S NEEHC AL - T3
IMERA A L NI BEER L 272, Yo
HRESRIE, VEOA, I, MBICHLTEE
B A b7z (P<0.05, P<0.02) (Table
1).
2. ftifg) > <8k P. acnes ®l#ic & 5 IL-2

EE

fitif2)) > »<Ekon P. acnes HIEUC & 258
oy IL-2 IHHRIEN 1 6% Fig. 2 icRL 72,
B A SFREAERE MDA Y) > ~<ERIZ P. acnes Rl
IZTIL-2 #E%ET 5 2 EASRENT, ¥, Bk
2k % IL-2 HRIEBRFRIZ, 0.1u/mlTH - 72,

HEENIL-2 FEHEIL, T80.6+1.1 (EHE+
EH#IRZE) u/ml (N=7), II#H0.7+1.1u/ml

(N=#6), ME21.24+27.9u/ml(N=15), V&
329.4+294.1u/ml (N=11) T% 9 (Fig. 3),
MARFEEHAOME NN TR, NEETHS
I, I LEFICIL2 BEDELI A LN
7z (P<0.02, P<0.01).
3. FMMm) > -<Eko P. acnes Rl IL-2 4

KM ) > -<Eked P. acnes RiINEEE L5t
o IL-2 Bk, 18 0u/ml, IIE7.4+10.3u/
ml, M#8.6+15.7u/ml, VE9.3+8.9u/mlTh
»7:(Fig. 4). AIRMEEECTHHII, I, V#IC
BWT, ERED I BHC L TREN A LN,
L»L, 2nEERIIMIR) >Rzl T
1/10 ST L {KfETH » 72,
4. FhkaY) v oeekon IL-2 RISEE

P. acnes FlB &Ml > 2k IL-2 K6
g3, & T12,513+12,766dpm, VE£12,362+
9,414dpmTH "), P.acnes ZEF|gkF6,611+
7,066dpm, 5,818 +5,494dpmic b L JTED A 5
h7z(Fig. 5). —F, NBEETH 2 [ BT IL-
2 FUGEEEBHET L, UETIR—EEmH R
SNz,
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Table 1 Cellular finding of bronchoalveolar lavage fluids in guinea pig experimental pulmonary gra-

nulomatosis
Total Total Lymphocytes
Recovery cell counts lymphocytes proportion
(ml) (X109 (x10%) (%)
Cglzll}gl;l gUiII\ilejl I;]igs) 42.6+3.5 598.6+191.7 128.9£ 50.5 22.5+ 7.1
Group 2 N= 6
[presensitized and intratracheally] 46.0+4.2 494.4£195.2 146.2+ 62.7 30.0+ 4.5
challenged by saline
Group 3 N=15
[presensitized and intratracheally} 44.7+£4.0 693.21£522.6 166.31+132.9 23.8+ 6.5
challenged by P. acnes
Group 4 N=11
[presensitized and intratracheally] 46.8+2.82 666.5+144.6 225.8+144.6 32.8+11.1%
challenged by P. acnes-PER
a : P<0.02 in comparison with group 1 b : P<0.05 in comparison with group 1
¢ . P<0.02 in comparison with group 3 (Mean+SD)
(Xdpm) (u/ml)
108 500 ~
?. Supernatant from P.acnes : ;82124
] stimulated lymphocytes culture =
450 .
\\, 400 4
g 10 “\. £ 3504 .
% Standard IL-2(100u/ml) “, £
H . 1
-3 o 3004
] £
£ =
-4 [ .
g E 250 .
F o E o
10 2004 o
Control supernatant from
] imulated lymphocytes culture 150
] W 0.
10¢ —— e ————r— T 50 . *
X20 XD X2 X2 XZF X2 X2 XP o .
Serious dilution of supernatant ._5_
0 1 1] o
Fig. 2 Interleukin-2 activity of supernatant group |  group2  group 3  group 4

from alveolar lymphocytes culture in
guinea pig experimental pulmonary
granulomatosis

5. FAGIMLY > s8Rk IL-2 BIEGHE

P. acnes FgknFMm ) > ko IL-2 K
WEhEl:, I B200+82dpm, ITB#3,591+3,665
dpm, M#&E1,958+1,448dpm, VE£2,939+2,170
dpmTH V), EHEREDZ N ZH11311£96dpm,
206+233dpm, 150+138dpm, 307+ 158dpmic

Fig. 3 Interleukin-2 activity of alveolar lym-
phocytes stimulated by P. acnes-PER 5
ug/ml in vitro at 7th day after intra-
tracheal challenge in guinea pig experi-
mental pulmonary granulomatosis.

WU CE&BE LicHguc T L T 72 (Fig.
6), L»L, #Egic s IL-2 Kibten Tk
PR, I, I, VEETRIBCKLAXEL2-
7z,



132

(U/ml)
50 4

FS
o
I

w
o
1

Interieukin-2 activity

[}
o
I

=
L
L]
L
.
L L ]
—_— —v
J— : :
L d
. H
l' 90
v T
group 1 group 2 group 3 group 4

L —
Presensitized with P. acnes(i.c.)

Fig. 4 Interleukin-2 activity of peripheral lym-

phocytes stimulated by P. acnes-PER 5
ug/ml in vitro at 7th day after intra-
tracheal challenge in guinea pig experi-
mental pulmonary granulomatosis.
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Fig. 5 The responsiveness of alveolar lympho-

cytes to IL-2 was evaluated by *H-TdR
incorporation in the presence and
absence of P. acnes-PER 5 pug/ml in
guinea pig experimental pulmonary
granulomatosis.
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Fig. 6 The responsiveness of peripheral lym-

(U/mil)

Interleukin-2 activity

g

phocytes was evaluated by °*H-TdR
incorporation in the presence and
absence of P. acnes-PER 5pug/ml in
guinea pig experimental pulmonary
granulomatosis.

. r=0.67¢ P<0.05
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Total tes number in br lavage fluids (x10)

Fig. 7 Correlation between total pulmonary

lymphocytes number and IL-2 activity
of pulmonary lymphocytes stimulated
by P. acnes-PER 5 ug/ml for 48 hours.

6. Bhifa1) > <8k P. acnes RI#ic & % IL-2
BEEEE £{ET— 5 L A

P. acnes #l#ic & 0 IL-2 BEORKD TLEH

A LN NEIIEIC DWW T L TORE 24T- 2.

P. acnes Hli#htifg ) >» ko IL-2 A & BALF
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PRRMEER U BALF HY) > SRQE & DREIC
2 ZNFr=0.693(P<0.02), r=0.674(P<
0.05) :AFEBLIENEEIFALN (Fig. 7).
FfHgY) > 2 <BR & KM > <8R [L-2 fEAE & )
Micid r=—0.344 L EELHEE 2B L1z,

% =

AR HE, P. acnes YV EEER) v ook
N70~78% L DEEIC, LrbRREICSHL
T3, X, VENHBRENRBEHSE TIIM»
RLBETH D Z & b EFENICED DK
FERNBAZELE S, —F4, EFE BAL %
FIC LDV EMBANCBIT 2RBIZFEL < BH
3z, Crystal RG —IR>DIFFRIC L N, THiE
BALF wizit, V) > ERERIC T ) > - <sBRHHEmM
L, &Y > o2kh 5k, MIF R IL-2 04
WHsEmL, S LiciEtesa7r—h5
12 Interleukin-1 (IL-1) DG WOWRI N T
5, X, Zis lymphokine % monokine (3 fifi
RarER, BHEERFBOMBSCHRBICET L%
MERLLTCVBEEZ LIS,

£z, YENKEIC P. acnes N5 £
EL, FHOBRFEHFRAIC LD, Bl o
HRAEHEILI N T 2 ATERE R RET L T& 2,
ZDFER, VIEMBETN ) »E8RiE, P. acnes
CENFBFRMICREINTEY, P.acnes #l#
Iz & ) B TTHEEY, IL-2 EEYB L IL-2 5
BRORBITET B L2 BREL L.

/SRMIZ, muramyl dipeptide (MDP) 2%
EWRET 2 Z Lic k) EBRMMAZFERE €L
Ty M 2L, RGP o <@ic AFE
WEHEE N, S LIchiicBlT 5 RAFERRK & E
RefAic, BifR) > sBROET 5 Z L ZRL A2
R\, TRLPE, P. acnes #EFGEMICHR
5L, FEELAZFEEE 2 ER LR >3k
DEEERET L2, ZO#E, P.acnes AEWN
RefES, 7 ~148 Bichtlay »osekomL, =
) >oekid, P.acnes RItc THELEIG
DT A LN, HADEEL) > BRDFE
EERL.

*9Z, 7w b, EhicBwTi, IL20F
FEIIFEAIN T35, ENLEy | TidBEHEL
HFEIRREN T, L L, Iribe 512(2 €

JVEw | T mitogenic factor & 3L Tv72 MW
25,000~35,0000%E 1% IL-2 ([ fHL§ 5 & &
LTw3, &5ic Weinblatt 5% MW 2%
Fooriiz» hE)NEy } T T-cell stimulator-
y factor 12 IL-2 iIc—&F 5 278 L T
3, {ILBLbDFEICREER L 72 AZFIELE €
VB F OFTRERUSKEM ) > 2 <EkD P. acnes
8 IL-2 EEERURIGRE 2 RET L 72, MPISFIE
EENE Y b DRI > BRI, IL-2 EERY
IL-2 RISHessToE L TH N, Mg > <skig,
lymphokine WD L~z BWTLIEHELEN
TWB I LHWRENI, —F, KM > ek
i3, WAFEEUMCEREARETY, IL-2E
ERUBEIEEROTELBOD NI, 2N i,
P. acnes NDER~DRIEIEIC & ) KIEM'Y) >
BYBIEINTZ L2RL T3, SLICRE
NEEIC LY, MAFEEZRELZELE Y
b TR Y o SBROD IL-2 A R USRS REIE R
LY > SBRICH L THIEE EETH D, &
MALIIIRRTC TEHTH - 72, BUBETH
5 I BT, ke, RMgMm ) >~ Bk & bic P. acnes
Flghic &k 3 IL-2 EERELCBD LN o 7z,
L& L, IL-2 RUGEEICBE L Cidhtifg) > /s8R T
IFET A5, RAEIM) > 7 SBR Tl m» 4 5l
—7%, MAFEEELE Y F DFIY > BkD
IL-2 FUBBENIET I3, BALF 2 BWCidgEd
bw7u7r—IDLEIGAI L, Wik
77— OFELW LI, MHEFOERS
ROEELZ EHVERE L TEILNS,

BALF wigfiagi ko) o <2k & Bhfg ) >~
238k P. acnes R#L IL-2 EEAEHIENHEE 2R
T2 ki3, IL-2 BESRIBRNC BT 2 BRED
BREZRBTLEELLTCEHATHA I,

Crystal RG 59c & % & 43 )) > <8k, IL-
2 *HRBETHLREL T3, KERET
NMZBWTIE, P.acnes FERIET CRRIFIENEE
IS LT EEREEL LI [L-2 ZWHIERSH T
Twith ey, oz kiz P. acnes BfE/ZIT
T A BEWUNREIGE NE 2 MBI TR T
5LDTHB,

HERMERFEOERICIE, REFIRF
DEEHBH Y, TNEEL > TKIIE NS,
RN LEMBRZFEIX, RWASEE> Ry
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") %%& lymphokine % monokine #3534 & 11,
B MR B OB S N5 g%
BIBFORS L - AFETH 5. MDP i3 7
MEE# KT 2T Yoy FEEE2E TR
SEATH LW BPLNE, ELEy b 2FEH
L MDP i & % ASFIERRERIC D\ TN, W/
O emulsion D TRBEICHEE L THLNLTE
s RFERRICIE, MDP Ik 3w/ n
77—V DEELEELREFEL TS,
T NX—DEELZULEE LT\ ERXT S,
P.acnes ii=7 v 77— % JERrRATICIEMEIL
T5. AESVY, P. acnes REKRFNICAHE
FEZFET 205, BIRMETLZ L2, &
—BEICEVIERAERFELES L BT
W3, ERELNERET B THRMEIC L
0, Bl > Bk b IL-2 EEENTLESHRE D,
IL-2 RIGHERD S IL-2 SERREHRTEZ ML T
T AFERBIC E 58 7R3Nz, FH LD
12, FIREMAE LT e—2RFrAVE
WEy P ERNAFELZERL, £oBRIC
lymphokine BB & E| % R/z§Z & 2d~T
Wa, ZORHE LT, AFEREDETNN
1= PIZFERE i 9 R £ 38 lymphokine % 3,
#T lymphokine UKD 5 THRZFRER AL A
ENB Tk, 8LIZTHu— AR FiZ lymphokine
PAEICTCHRET S L, FEICE DM
RFEHIERINDEZ L 2ET T3,
AEBR T, REWIC P.acnes 2RE/EL, 1

BE% ORI ) > Bk E BV 72, /MRS 9 MDP
o & A EBRMAZFMEEICE VTR, MAFEER
SENREE 2 ~ 3 BMBICRLEARL 483
THETLEHEEL T3, X, IRbLICES

X

2z I-TA

EHifE ) > o<8k> P. acnes RIBLhEILEEI,
SENRMESR L ~ 2:8MBIcE—7 b LHE
HELTw3, EOBELERT 5 L, BEM
BgY) > o<mki IL-2 % &7 lymphokine %
EL, SLICHORBIEL BATFEVRICED &£
Zbohd, 48, 2707 r—YDEEILETR
EOWTHRETL Twievads, IL-1 EEEDTTHL
TVBUERESrDY, 4hvr/u77r—2D
WTLREIDWETH 5,

L E, P.acnes »*MiNFE% RIEI¥LER
tunNBaz e, 2L TRFEOEKICIE, £
i TRAES 72 ) > 7 SBRDIF~ 0 S£7E & i
WTHREHEDT, EELBREERL Wb E
2Lz, 2hiT, ZOXREBWET NMCEIT
LRI, £ MBI RENMIR) > oB2kE
FHLe(BAROmRTHEZ L2, YERE
i1 2 Wi RZEIETZ R~ P. acnes NDBY5 %54 <
RETELNTH 3.

&

P.acnes i & ) EERBYBHAIZFEIE % fEBLL 72,
REAERNG ) > ~¥BRIZ, P. acnes FI#ic L1 IL-
2EERVIL2 RIGROTTH#L A LN, Zh
2, VEBBICBIT AR S oRORFE LS
CEIBRDFRRTH 5. FIENIKRRRIC P. acnes 7
B REe S MLz,

3

AR 5 IcEAMIEE L b IR 272 &
L 72 BEANARRESRICHME L BT ¥ &3,
MRICEEL THEM 775 F L EREMESX
AR, PHEZRBERICREEL 27,
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Studies on pulmonary granuloma formation by Propionibacterium
acnes in sarcoidosis

Part 2. Interleukin-2 production and responsiveness to
Interleukin-2 of alveolar lymphocytes in experimental pulmonary

granulomatosis produced by Propionibacterium acnes

Yoshihiro MorI
Second Department of Internal Medicine,
Okayama University Medical School,
Okayama 700, Japan
(Director : Prof. I. Kimura)

The role of Propionibacterium acnes (P. acnes) isolated from a high percentage of patients
with sarcoidosis by Dr. Honma, as a cause of sarcoidosis was examined.

Interleukin-2 (IL-2) production and the responsiveness to IL-2 of alveolar lymphocytes
stimulated by P. acnes were examined in vitro in a guinea pig model.

The animals were divided into 4 groups, normal guinea pigs (group 1), guinea pigs
intracutaneously presensitized with P. acnes and intratracheally challenged by saline (group
2), guinea pigs presensitized as above and intratracheally challenged with P. acnes (group 3),
and guinea pigs presensitized as above and intratracheally challenged by P. acnes-pyridine
extract residue (P. acnes-PER) (group 4). The production of IL-2 by alveolar lymphocytes
stimulated by P. acnes-PER for 48 hours was determined using the method described by Gillis
et al. The responsiveness of alveolar lymphocytes to IL-2 was évaluated by *H-TdR uptake in
the presence and absence of P. acnes-PER.

The amount of IL-2 produced by alveolar lymphocytes was 0.6+1.1, 0.7+1.1, 21.2+27.9 and
329.4+294.1 u/ml (M +SD), respectively, in groups 1, 2, 3 and 4. The value of IL-2 production
in groups 3 and 4, the intratracheally challenged groups, was significantly higher than that
in groups 1 and 2, the control groups (p<0.02, p<0.01). By contrast, the IL-2 production of
peripheral lymphocytes in groups 1, 2, 3 and 4 was 0, 7.4+10.3, 8.6+15.7 and 9.3+8.9 u/ml,
respectively. The amount of IL-2 produced was about one-tenth that of alveolar lymphocytes.

In the intratracheally challenged groups, the responsiveness to IL-2 of alveolar lymphocytes
in the presence and absence of P. acnes-PER was 12, 514+12, 766 and 6, 61117, 066 for group
3, and 12, 362+9, 414 and 5, 818 +5, 494 dpm, respectively, for group 4. The responsiveness to
IL-2 of alveolar lymphocytes in group 4 was significantly increased by stimulation with P.
acnes-PER (p<0.05), but that in groups 1 and 2, control groups, was not different.

Our findings indicate that P. acnes-PER stimulated IL-2 production from alveolar
lymphocytes and induced a functionally active state of alveolar lymphocytes to IL-2 in this
guinea pig model.

In conclusion, the role of alveolar lymphocytes in an animal model stimulated by P. acnes
appears to be consistent with that obtained on the sarcoidosis patients we previously reported.



