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Preliminary epidemiologic research for the refractory sarcoidosis
patients in Japan

Katsunori Sugisaki!, Masaru Oritu?, Kingo Tida®, and Eishi Miyazaki*

tDepartment of Internal Medicine, National Nishibeppu Hospital
Department of RespiratoryDisease, Japanese Red Cross National Center
3Second Division of Internal Medicine, Hamamatsu University School of Medicine
*Third Department of Internal Medicine, Qita University School of Medicine

In Japan, the term such as refractory sarcoidosis or severe sarcoidosis has not been clearly defined till
now, but this term is thought about with a case who is resistant to steroid therapy. This time, I examined
the frequency and the clinical data of such a case using two clinical data. The one is the data of 197
cases who were treated with oral corticosteroid in national survey performed in 1995-2000, and the other
one is about 162 sarcoidosis patients who are now treated at the third department of internal medicine
of Oita University and its related hospitals. As a result, about 2.5% of cases are equivalent to such a case
among Japanese sarcoidosis patients. In addition, a lot of old to middle aged woman and the patients
with extra-thoracic disease were included in this group.

Furthermore, we accumulate such a case and clarify the clinical data in future.
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Utility of endobronchial ultrasound-guided transbronchial needle
aspiration biopsy (EBUS-TBNA) in the diagnosis of sarcoidosis

Yoshiki Ishii, and Akihiro Takemasa

Department of Pulmonary Medicine and Clinical Immunology, Respiratory Endoscopy Center,
Dokkyo Medical University School of Medicine, Mibu

[Rationale] Although pathological diagnosis of sarcoidosis is usually made by transbronchial lung
biopsy (TBLB), positive rate of TBLB is not satisfactory, especially in stage I patients. Since almost of
patients with sarcoidosis have hilar and mediastinal lymphadenopaty, an approach to lymph nodes is
expected to have good diagnostic yields. Transbronchial needle aspiration biopsy (TBNA) ultrasound
guide needs skillfulness of the operator. On the other hand, TBNA under the real-time endobronchial
ultrasound (EBUS-TBNA) is easy to perform. In the present study, we examined the utility of EBUS-
TBNA and TBLB in the pathological diagnosis of sarcoidosis.

[Subjects and Methods] Both TBLB and EBUS-TBNA were performed in 53 patients with suspected
sarcoidosis (stage 1: 25 cases, stage II: 28 cases).

[Results] TBNA and TBLB demonstrated noncaseating epithelioid cell granulomas in 44 (83.0%)
and 38 (71.7%) of total patients, respectively. In stage I patients, positive rates of TBNA and TBLB were
80.0% and 60.0%, respectively. In stage II patients, positive rates of TBNA and TBLB were 85.7% and
89.3%, respectively. The combination of TBNA and TBLB increased the diagnostic yield to 96.2% in
total patients, 92.0% in stage I patients, and 100% in stage Il patients.

[Conclusion] Approach to hilar and mediastinal lymph nodes by EBUS-TBNA is easy and useful
for pathological diagnosis of sarcoidosis, especially in stage I patients.
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PR ERIAEIRSE « 7 U — R, RSN
Yy —
* Uk AMIERICET 2 AR IR E

o %
BRI LI F—Y R EZHE T 534

(stage 125 f31], 11 28 f), S S SR ARFIC TBLB, BAL
& & 12 EBUS-TBNA %1773 - 7z, IRSHFREME, S 5
VI LABEIUTURT x - NEETEBE LI, &
FEBEHOREXFE TCHBEHE 2 To0 b,
BAL, TBLB %f7-7:, TBLBi%, B8, B9, B6, B3,
B2 2N ERE 6 i & 10 @O S LTz, &
WTREXES convex WBAEHKELFEL ) > /3%
#1484 BE-UC 260F ~"ZHE L, #3 #7 £Hu»z CT k
BEAXOROND Y o5 Fie 1-3{EEMR L. FRlE
X, AME22G OERZERIE NA-201SX-4022 % Fv»
7z,

B R

TBLB & TBNA O#EMBHiIT & Wik DE S iz
53 B &Rt RICEAT U=, TBLB T, FitE#krIc I
BEPEPIZERE %, TBNA TIIERIRD Y > SHiEEPER I
JEE BT o - a2t L L
(Figure 3),

TBLB #ffid, | iER) & 035 7.53 @RS iz, D
N 39RIED S b 181 Bk (45.4%) BEHETH 7%,
ARG R DOBMEERIT 222% 05 578% ThH Y, [IE
(PELEL) TOBMRIZS18% TH D TETOE
HEII% LB L AR IS »o (p<0.001)
(Table 1), &IEFNC BT BBHERIZ T1.7% Th o7z,
Stage BlIC B2 &, stage THERFNIZ 1) % TBLB DG4
X 60% TH Y, stage IHERFIC BT % 89.3% L Lk L

BEIEETH -7z (p<005) (Table 2),

TBNA i3 1iEBIH 72 0 3 LST BRI S 1
7o, FREBEROLIEH T B L O 3 D3% o 72 3 HFTY oo %
it o LES L7z, DN 8IS N ER
1Z 80.7% LT TH -7z (Table 3), FER & & DMK
&, 2T s3I 4441 (83.0%) THY, stage lfE
ik, TBNAS0%, stage I fiEff| T TBNASS. 7%, TH
D, stage I, Il TIIEEEITTBD BT,

TBLB & TBNA 2 Lh# 3 % &, K T & Tid
45.4%, 80.7%, FEBI Z & TiF 71.7%, 830% TH Y,
TBNA DX 2 BBMRIIE» > 72, Stage VEFITIE
TBLB ORI stage THERIZ LK L AR E» -
725, TBNA OGHRIIEREEN 2 o7z, TBNA &
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Figure 3 Non-caseating granuloma in lymph node tissue obtained by EBUS-TBNA

Table 1  Diagnostic Efficacy of TBLB for Sarcoidosis. *significant Table 2 Diagnostic Efficacy of TBNA and TBNA for Stage | and 11
difference between upper and lower lobes (p<0.01) . Patients with Sarcoidosis. *Significant difference between
Stage | and II (p<0.05).
Biopsy Site Nunther of Positive Positive Rate (%)
Saniple Number ostal Staga ! Stage i
2 78 41 52.6 e & ge
S3 92 47 51.1
n 53 . 25 28
5S4 45 26 57.8
S5 9 2 22.2 38 15 25
Positive TBLB
Upper (+Middle) 224 116 518 (71.7%) (60.0%) * (89.3%) *
S6 28 12 42.9
- Positive TBNA 44 20 24
» ositive
58 d 32 386 (83.0%) (80.09%) (85.7%)
S9 64 21 328
5 51 23 28
L = = - Positive Histolo®¥| (96,296 (920%) (100%)
Total 399 181 454 ” i
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Table 3 Diagnostic Efficacy of TBNA for Sarcoidosis

Lymph Node {Total Number of Positive Pasitive Rate (%)
Location Sample Number

#2 2 2 100
#3 23 20 87.0
#4 3 1 333
#6 1 0 0
#7 42 35 83.3
#10 6 4 66.7
#11 6 5 83.3

Total 83 67 80.7

TBLB 29 % Z &2 & o TEAETIX 96.2%, stage |
FEBITH 92.0%, stage I1ERITIE 100% DIEREZHTH
Al TH > 7> (Table 2).

TBLB, TBNA & b BREICHESBEDOHMAETED
DISHRRRL T N E EHHE RO 2o 7o,

z =

PvaAq F—v AEFNCIT 2 B2 & L TiE
KPS DTBLBIZMZ TREXBEES A FTD
TBNA (EBUS-TBNA) %1z % Z & TIEHE ICEVH
BoWB R E2B L BN TE, YV F—Y R
DHBZHNC B TEFE 2 HO 2 WEE D TBNA
OERMR T CIHEShTELY, Larl, CTH
BESEIW UMD TBNA Z#7 ) > 3&#Tldth
BEESTHD b DDOMOENI T, HEEENDL
<, WX HTRENDH -T2, ZORvitiER, T4
IRERPLE L SN, MEEOFEMFA_ T X > TR
JEE U729, 2t L T EBUS-TBNA Ti, V 7
WF ALY VER R DIME b BRICBE T,
FRIETH 3o & D LEHETE L, &) Vo il
BELIBEETH>THERAROA Y o—2 2 H
WTERIStORTHEBRR 2 VR LITZ 2 - DHEER
BRGSO TH 5, EE, chgTOYvadg
F— 2 ) @It 3 TBNA ORI, 46-
65.6% F2 & T & o 7z 381, EBUS-TBNA IZ k5T
Wong & i3 93.8%'%, SEIDRKETH 83% & RIFnik
BTh-o7-.

4-[a], Stage 12 TBLB & TBNA D= % g L
TeD3, TERDPBIRESNT VB LB D, FHEFREIE
R EBAS T\ Stage TRERI T, ERE 2D
% stage IIAEGIZEEE L C TBLB OEMRIZEEICE

ETHoT:, THIIHL T, TBNA Tid stagel, 1l &
YICRIFZBHERERL, MECEIRD o7,
TBLB i2id, SAE°HME EDEHHERLIELIERS
NI EuEET 3L, EBUS-TBNA 234 )L 1 4
R—v 2 OHBZWIC B TR LIRHTEL LT
Bitwz b, Lapl, Stage I BX Ustage T DWLTH
IZBWTH TBLB & TBNA 2T 52 Licko>T
PHERBAELELTEY, [EXEY 2AFEHT2LE
PRTBREEEIS L2 5 L LI REL H 2P, BIRTR
TBLB & TBNA OffHSHEELEZ 55,

E

b

EBUS-TBNA i & % V) > 3EidtRiz, FH L HEE
B5T, TBLB AT 52 L CIEERITHHVWE
WIshER 582 Z EWAJRETH D, YL a4 F—Y 2D
RS TEALREERLEZ o hik,
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ARSI & BRI 2 & DN EERR D Hhin

HE FBA BEERK FE X A ZER
T A= BiE BEee g &S 8 e

TR BVEEEOMEFT T 2004 EDY VI A F—v R (HE) BHEEEREOEKBAFAZ S
PRI L, FTRRERE D > b HIEE (1027 2) OEFFEREHE Lz, S brEEE 12
SNTET: [FRRZITE] 358 4) %6 ONC [SE2EE] (2944) OFZUM %l 2 VT, WHER
Hrxd R SERI U 7 TR WL 2 0T U, HERRSITEE L O 1T - 72,

AR T3, MW & EEROMIELIE 2 2 L0, BEEL O R S TN
U T 7z, HEBEEE FERARR WTEE T i, 2D HEERIZ 64.6% - 68.2%, B B EAERERIX 73.8% : 77.6%,
REZFEROIO LT 28.0%:26.5% TH o7z, BEERICEIL TidEIREE 28.8% : 46.2%, KGR
9.6% : 1.4% L Z0EH iz, BRTRIZH D057 OO RNSZ U SR T2 L8 Tx
WIEFINS SO oM EEZ 6ND. £ RFREBRSL DT VLI DM D LIRS
holebEZ 65,

Epidemiology of sarcoidosis in Japan (pathologically-confirmed vs
not pathologically-confirmed cases)

Taisuke Morimoto', Arata Azuma, Shinji Abe, Jiro Usuki, Shoji Kudoh, Katsunori Sugisaki?,
Masaru Oritsu®, and Toshihiro Nukiwa*

Department of Pulmonary Medicine (divisions of pulmonary medicine, infectious diseases, and oncology),
Nippon Medical School
2Department of internal medicine, Nisibeppu National Hospital
8Department of Respiratory Medicine, Japanese Red Cross Medical Center
“Department of Respiratory Oncology and Molecular Medicine, Institute of Development, Aging, and Cancer,
Tohoku University

We have reported analysis of the pathologically-confirmed sarcoidosis cases newly diagnosed in 2004
last year. The number of newly registered sarcoidosis patients accepted as having this intractable disease
in 2004 was 1,679, of which 652 presented with insufficient histopathological findings and were excluded
from former analysis. Not pathologically-confirmed sarcoidosis cases newly diagnosed in 2004 were
eligible for this study.

The age-specific incidence rates of each are shown in Figure |, displaying a similar biphasic pattern,
but second peak was slightly higher in not pathologically-confirmed group. Abnormalities detected at
routine medical examination and subjective symptoms, and the female ratio were similarly frequently
found in both groups.

In not pathologically-confirmed group visual disturbance was significantly higher (28.8% vs 46.2%)
and skin symptom was significantly lower (9.6% vs 1.4%) than pathologically-confirmed group. Subjects
who had sarcoidosis manifestations only in locations difficult to biopsy (e.g. eye) might have been
excluded from pathologically-confirmed group and easy to biopsy (e.g. skin) might have been included
in pathologically-confirmed group.
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HEDH LI F—v R (VE) BEKSEICH
NFEER, HRENMEL, HEBENBEENZ VL EVLD
NTw3, YEOAXRICBT 3 EEEFEIX 191
FIVHITEINTESY, ZTORADOERIIR CHS
TV DIERATBASZ B 2EEY
TEEIT, L 18 FEFFEHREE ICTHRE LI,
WEAE B DIRE TIIWEH & DI % % 2 B2 WE O
AEXRE L, BRZEEL S CSEBREBERAL T
et s e, SENETEFEE I TR L 708 L
WEEICERR DL EIPRETTS 2 L 2EHME L
7z.

MR L FHE

HARTIEYEIX 1974 E 5 BEEFBHEICELD
“HEHR” WIREI N TR Y, BMEE LI LATEDRZ
BrE ERATEAZR) 2RELID ShnE, BE
BERERBEEr»S—FAHEL T2 545
%o T3, AR C DERAEEAE LW TT
bz,

20044 1 B~R ACHFICBWTHIEEL LT “H
TRRE S N FHESERE T, R b
WREFEHSEIH & hic BB Th [ HHBZWEE L, 2004
ELRF ORI LRI e a Al [FHas2H
B | 2o Ufe, ERKEEEAZZEAESRE <
27§ BB TT — Y T2 CERES NER 2T o 7.

#w xR

B2 HASAD 12,768.7 FAH, 10,1404 5 A5
(79.4%) 17z 3 M FEFROHAKFAEMAZEE A
FT2IENTER, 2004 EFHBHYIERE T
1679 T, EBIZZF DD BEKERS D Y, FEHkat

1 HARERIR IR AR R

2 ErRbeE T ARG R

3 HARTFHERE 7 —HRIENE

¢ BRACKE I EEERTTERT WA T B
* U AMIRRICE S 2TRENEE  EERTE
U AMRTEREICE S 2 AN AR E
o Ok AMIRRBICE T 2 FEDIIUE ERNE

8 E IR A AR & I L DEER
Wt &Nz b DX 10278 (612%) THh-oTz. HH,
THEDTA S iz - T BERRE S W BIR2
WIEEIT 358 ), SRS EEIT 294 4 T, FEARSINER X 652
HZTHoT.

HEER2WEE . BRI TIE, REFRII LD
QI SIRL, Y — M 25~345E, B —7
B8 60 FRARICERSD STz, FFEFMS IS IZEEIE
#2U7A% (Figure 1, 2), FEAEBEZWRF cheEictt
DEEREFHEML T, itttz
64.6% : 68.2%, HBERAIREL 73.8%:77.6%, EZFHR
BID LR IZ 28.0% : 26.5% TH -7z, BEMERICEL T
RS IREE 28.8% : 46.2%, FZFFAEIK 9.6% : 1.4% & 73
8% 6 (Table 1), FEEMHR OB DV T3 Table
2, MEHEREIC DWW TIE Table 3D EBY THoT:,

BREIER

EERZWIRE 2 © U SEL T iSRG W D AT S
R 2R 0% <, BRI & o TEHRREE
SNEELEEMR D 3 L E 2 sz, FEEBEIEE
DORBIEIBRICOWTEERMSE L, EEBRDERVwEND
RD DD s,

2R OB < WERVE, /LIHER &3S
B ADEEHMERVEEZ ST o, HBEZE»D
DR VEFID 7 D IR EEILETHZ L E
Z BTz, 2007 F RGPS U > EifER Y v 2
A =V ADEHBEHRICEEAINIZ LT, SHB3ES

CESERZWESIEMT 2 b D EEZ 55, ZOf,
S TEIBEHM L ST E - RBESEHE T L

S ITERR OB S0 & R BAE 25T B 7
EOBENRD B LEZ o,
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Figure 2 Distribution of patients with sarcoidosis by age at diagnosis and sex.
The percentages of male and female are shown separately.
W : male, [J: female

Table 1 Characteristics of symptom at diagnosis

MeiZmE 2 EmReW#RD

wAEE
R
Byh
B8
s
g
o
iz
R E %
1)1 i fERR
wERL

BRERGL

28.8% (288) 46.2% (290)

18.3% (183) 12.4% (78)

12.4% (124) 8.6% (54)
9.6% (96) 1.4% (9)
6.6% (66) 7.3% (46)
6.1% (61) 5.1% (32)
4.19% (41) 4.9% (31)
3.4% (34) 2.1% (13)
1.5% (15) 0.8% (5)
1.2% (12) 0.3% (2)
0.8% (8) 0

26.2% (262) 22.4% (141)
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Table 2 Characteristics of organ involvement

Mz mE

PRERESHTEE + 5832

k]
¥BHL
iR
B8
(¥

JMZAY: ]
i

FF B
fREY

B e
ETR
BIEE

86.1% (853/991)

75.8% (766/1,011)

46.9% (466/993)
54.8% (546/996)

35.49% (358/1,011)

23.0% (224/976)

15.29% (151/9986)
7.2% (71/993)
5.6% (56/995)
4.2% (42/993)
3.7% (36/974)
3.19% (31/994)
1.6% (14/891)
0.7% (7/961)

87.7% (536/611)
83.9% (525/626)
34.3% (211/615)
72.1% (457/634)
11.9% (74/623)
28.1% (167/594)

9.7% (60/618)
8.3% (51/612)
3.6% (22/615)
3.6% (22/613)
2.8% (17/602)
2.8% (21/612)
1.1% (6/550)

1.0% (6/593)

Table 3 Characteristics of laboratory findings at diagnosis

Gal o FEE
BALFEH
Y IREEH
P F—L

ACE
ronJyr
ECalllfE

B CalRiE

SEIW

87.6% (495/565)
81.2% (433/533)
73.1% (449/614)
58.4% (276/473)

51.9% (509/981)
21.4% (147/686)
7.4% (62/842)
6.4% (19/298)

1) Morimoto T, Azuma A, Abe S et al. Epide-

miology of sarcoidosis in Japan.
(2) : 372-379, 2008.
) HEF

Eur Respir J 31

B, BELRAR, FE 5, il 2004
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91.0% (344/378)
86.9% (272/313)
81.8% (77/461)
58.8% (207/352)

54.3% (337/621)
21.1% (103/488)
7.19% (38/537)
6.0% (12/200)
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TI7XEICE DA =77 Po—FEET NV, F—2 RELERIC
Bl 5T 7 RAFEEREAL AR T OSSR T AE B

By » WE E4 AT B BT ARk
A R SR BAY A B =@ R
HEEEASE AWk HE BN RT
= MR TE &E-

(HB] $rvad F—v R (HE) OREIE, MEENCEREEL Tvw23 7 7 2 ESHEEEL
U CHIBEPIBESE B B8, RERZMOH 3BT 0B W T Thl BBEE SRS ERT 2 b0 L 18
EE3ND, MREPHEERSRY Thl ZHEEME RS RIG 2 HE T 2 #F £ U T3 autophagy & DBSEH:
TEINTWS, F-ERERREOWNERMEEE & b 7% > MFEARIE 2 13 Resuscitation promoting
factor (RPF ) MWHEHE N T 5, AWFETIE, 7 7 AHRBHIC L % autophagy DFEE B L NKEE
HRIC B 1T 5 RPFEHDOES2MET L7z, (e AR 77 2B PR ABE 2B T 2K S
BERRE RV, BEBICIZFNF N HeLa-LC3 #IfE, AS549 i, HEK293T 4% Fvs7z. fRES
DORENZIZ HW /MEDSFED S YEY >/ SHi 28 Bl & USHIR Y o/ EiEE 10 5% Fiva 7z, Hfam
7 7 AROBEICIIMIANBEED Y —h —TH D EEA-1 HifkB & U LAMP-1 Hifk % B iz 30k
BEROZTY, BEEO~ -4 —Th 5 LCIDHIR L b THEL 2. filgNOFMRBEZIc D w»
TIIETFHMSE Az, 77 46 RPF EAIIEKE RPF EHD ST 7 oFEL, £0Y 2>
EFMNEAERFRLL. ) arEFr VEART 7 AEEB RN F O EI{EEREE 2 e 5
BT 7 AEBREMEOMAEN > ST, MIENT 2 A ENOBELR LI, £77,
BALB/c =™ 1240 L T RPF BRI ZE /) 7 0—F LHilk 2 fEs L, HERETIC BT 5
RPF EHOS % RiGvttic X D at U7z, [#5R] 7 7 2 B1d endocytosis 12 & D MBI EAL,
% D1% lysosome & DRELEI & D HIIEANMEL S Tz, —BRO BT autolysosome 2R L, 7 7
A EBGAS autophagy #FH L TWB I ENHL L E R 5T, 7 27 3B RPF BEHIIMIESNRINC B
WTZDIFR % Az, SEEE TIE RPF BEEIYEY /SRR S, FE R
BT HW/MRZ =B LG EE L. [(BE] 77 2B OHIFIARRGIC & D autophagy 2555
Band Z EpHEAL T, SERISHIEMNICEBREBGE U 7 7 A ESHIIIPAEE T 2B chE s s A
7z autophagy OFEE % in viro THIR T 2LE»NH 5. RPF BESYHERLELO HW /v 2
FicRH NIz 2 Lk, HEORE EE 2 ST 2 HIIENEE 2 24117 2188l 25 72,
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Propionibacterium acnes-induced antophagy and intracellular reactivation of
latent P. acnes in the sarcoid lymph nodes by P. acnes
resuscitation promoting factor

Asuka Furukawa!, Keisuke Uchida!, Yuki Ishige!, Ikuo Ishige?, Yoshimi Suzuki', Takashige Suzuki’,
Eri Nishikawa!, Aya Miwa!, Manami Takizawa', Intetsu Kobayashi®, Tamiko Takemura*,
Kazuro Iwai®, and Yoshinobu Eishi!

! Department of Human Pathology, Tokyo Medical and Dental University
2Laboratory of Stem Cell Therapy, The Institute of Medical Science The University of Tokyo
3Chemotherapy Division, Mitsubishi Kagaku Bio- Clinical Laboratory
‘Department of Pathology, Japanese Red Cross Medical Center
SDivision of Molecular Pathology, Research Institute of Tuberculosis, Japan Anti- Tuberculosis Association
.

[Background] Our previous studies have suggested that P. acnes can persist intracellularly as latent
infection in susceptible hosts and that the reactivation and proliferation of the intracellular P. acnes may
trigger sarcoidosis. This has led us to speculate that intracetlular P. acnes proliferation elicits Thi
hypersensitivity in susceptible hosts. One possible explanation of such hypersensitivity is P. acnes-
induced autophagy trigger by intracellular proliferation of the reactivated P. acnes. [Materials and
Methods] We examined P. acnes-induced autophagy by in vitro assay and the reactivation status of P,
acnes in the sarcoid lymph nodes by immunohistochemistry with the antibody to P. acnes resuscitation
promoting factor (RPF), a protein implicated to be involved in the reactivation of intracellular latent
bacteria. An cell-invasive isolate of P. acnes and cell lines (HeLa-LC3 cells, A549 cells and HEK293T
cells) used in the in vitro assay. Fluorescent immunostaining of P. acnes—infected Hel.a-LC3 cells was
done using EEA1 antibody and LAMP-1 antibody, and intracellular P. acnes was scrutinized by electron
microscopy. In the colony assay, the recombinant RPF was introduced both extracellularly and intracel-
lularly. Immunohistochemical examination of P. acnes RPF in sarcoid lesions was done using anti-P.
acnes RPF monoclonal antibody prepared in our laboratory. For the immunohistochemistry, lymph
nodes from 28 sarcoid patients and from 10 non-sarcoid patients, all of which included HW bodies
(dormant form of P. acnes), were used. [Results] P. acnes entered the cell by endocytosis and was soon
degraded by endosome-lysosome fusion. Autophagy was induced for some of intracellular P. acnes.
Extracellular P. acnes RPF promoted the proliferation of intracellular P. acnes. Immunohistochemical-
ly, P. acnes RPF was found in 12 (43%) of the 28 sarcoid lynmph nodes and none of the 10 non-sarcoid
lymph nodes. The antibody reacted only with HW bodies in the sarcoid lymph nodes. [Discussion]
We found P. acnes-induced autophagy in the cells infected by cultured P. acnes. The result suggests that
more autophagy can be induced in cells with proliferating P. acnes after reactivation from the latent
phase. Our finding that P. acnes RPF was found in the HW bodies only in sarcoid lymph nodes
supports the hypothesis that intracellular proliferation of the bacterium is involved in the etiology of

sarcoidosis.
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YuaA4 F—v R (HHE) BERTHOL S HERZE
[ERBTH L, 0F, [HEEERE LTHSsh3 T 7
B (Propionibacterium acnes) DHRAISPABEAR R H
FR &2 ) Thi BAEMRERICEER T 2R &
L THRIEMFRET 2] £ 5% LW EHERSEIBE N
Twa3b,

MR E RS SRS EIC RIS 72 5 Thi ZGEE
HRERISEFHE T 285 & LTI, autophagy & D
BEEMEEH S LT3, Autophagy (HRESR) 3E
HE % 7 LN ESE O MEEHE P HMES %
TOWETHL LaNTWEYY, BREHEL SN
THHEZR 2%  OMKEPR AR ORKRE - &
W) BRGFERICIZOBIEL T3 & L WTEHRE
ENTWw3 (K1),

MR & 2 MR AR O L EHiEC & 5
% O B BRI FTIR O autophagy #1323 A H =X
L ERRR BREEBHI SN T WA, RO —KIZ b D
IZ endosome 5> phagosome |2 & D MBI ICE D A %
N7 HIE A EHE lysosome EFES LIHELZZ T 26D
TH5.—F, FHEPL Y A7 Y 7HETiE endosome H
%> ¥ phagosome [l % 22 & % > THIME YA L
T, MilERNTHEIEY 5. &7z, BERESYVERT
B Tl%, endosome & lysosome & DS ZHEL /-
D, FERFICETERT LI VEFTES (X
2).

KPR TIR 7 7 A EOMBIARRGIC & 5 Y EFRE
DRAH=ALEBERDL -0, EEflagksER LT 7
FE OISR O EIREDFRIA % A A Tz,

Flz, WEREO NI —ERD 557 7 2EOM
FOPEEIRSRC B U €, BRBS MR £ ORI
BWTZOEASMWREENTY% RPF (Resuscitation
promoting factor) & M-I 3 FWEIEHICERL
723, RPF 13 Micrococcus luteus D¥EZETiED SR E
SNTFWBIERTH %9, LRI, Sk, 1

' RRERE R R EAGRE O E

? K E R ST A BT T B

* =28t BCL BRI AEY

¢ HARAFERE L v 5 —REE

S i T AT e R AR R

* U AMERRERRICEE S 2 ST SETRE

R RET AEEE R RO Z LIS TB D, ) v
YEV YU RELET GHC rich-gram R ICB
W HHERIM OB WEFIHEED 5 1Y, [ERREHERES
FoZ LRSS N TV 5,

AW TIIHIIEN 7 7 A EOEEERRIC B T 3
RPF OS2 8ETT 2712, 77 #HED RPF %A
FEL, 77 2BERBEHREADORA» SO RPF {EAIC
X3 B IEHIE I ORE 2 ATz, £72, 77 AW RPF
X 5E ./ 70—+ AR EERIL, HWESRY vo8
Iz B % RPF OFEL L U ZDFEERE L.

7 7 2 W ISHIBNRARE 2 3 2 ERSHERE = A
Wiz, GAM 74 3> (GAM, Nissui Co., Tokyo) IZ
T 37°C 3 HRMBgSUEE LW ERRICHER L7,

MRABREED T 7 2 E OBEITIZ AS49 MHifa &
GFP-LC3RI&EH %85 FH A L7z HeLa-LC3 #fl
fa%, RPF EEEIMC B HIEAN T 7 A BOME %
M5 9 % colony assayiZ 13 AS49fi g B & U
HEK293T #ifg 26/ U7z, &k 10%FBS 70
Dulbecco’s modified Eagle’s medium (DMEM, Gibco,
Gaithersburg, MD, USA) 12 THEUEEEE L /2.

WEMORMICBLIRAM7 7 2B EBES NS
Hamazaki-Wesenberg (HW) /IMEDTEELMER E LT
W BIRERY >0 Ei 28 Bl L USHIRAT & U TIRIGH:
U oNER VB, BREY »oRE 46, BIEY Vo ET4
B, KRHED > )8 18] (NF 7 4 >Ylk) 2ERL
7z,

B &

MRl ERAFREROBIREOEE

(I il ol oS

BRI R BHAER (—) DMEMIZ T
chamber slide ¥ 7213 24-well plate (HeLa-LC3; 5X
10* cells/ml, A549, HEK293T ; 1X10° cells/ml) 12§
BUCHEAL.., EFEESFHAFEEOSERER 3cm
@ culture dish IZFEFEL 7z, 7 27 2 Hid PBS T2 [El%k
BRBNE (ODgy) I T—EREICTREE L - EHhE
WEREER L, HIHF TBWIMgkcmz 7z, &
7o, REFFBRESIEIHFTIITCDCOA ¥ Fa
N— —NTORHG 2 FefiEic PBS 12T 3B L,

— 202 —



FI7REREZA—P 7y V—FHEINIA P — Y AREIRC BT 5 7 7 3 EEERER T O RS ESFERTEEEA

atg5'12 lAJS(ath)

M. MR/ hERE

FRBERTE Ak

autopgosome

lysosome

autolysosome

autophagosome % Ak 5 fE

1 autophagy FERE A 7 = X A

= i DampegnEken | | RATE | | RIS
% \ f LR
”
/ / / @
/ lysosome
. \

enaosome., * /
phagosome @ . ' X ) R e

Bk i

itk s (L0 "

\ | autophagosome

T TZRE
v Lysosome

N & O B

2 JRFEMIE & autophagy

MRS 3 5 7o DI B E YA (400 U/ml peni-
cillin-G, 1 mg/ml streptomycin) Z#iNL 72 DMEM
WEZ, IO 3REEEL:. TORS 4 LT —R
THifE R BN T 2 & THiEHR (—) DMEM I T
LT A P

2. EOLERRC X 2EE

#1 8] endosome, phagolysosome D v —AH—& L T
EEA-1 (early endosome antigenl) 3 XU LAMP-1
PikE v, fERGEIToT.

1) EEA-1 ¥R & % et

3%PFA CHilfe 2 BElE#Y ¥ b =i & Dl
RaHi5, NH,CLIZ THINE 2 AL L 7214 3%BSA I
TTuy ¥ 27925, EEA-1 HifkE T, EHICT 1
BEKIGEE 5, X4k & L T FITC-conjugated
goat anti-mouse immunogloblins % vy, =T 1
RRRIG S ¥ %, DAPI EFAFIC TEHAT S,

2) LAMP-1Fiffic & 2 5uiEqa

A%PFA CTHifE % EEH 0.1% Triton/PBS 12 & D il

Japic R EHiF 5, 7oy F 2 JENC RNase 202,
RNase {4 %, LAMP-1 Fifk 20, SR T | F
BIRIGE® %, Rk L LT Cy5-conjugated anti-
mouse IgG Z vy, BRI TIOSRIGIES, PLiC
TSGR, HAT S,

3. EFVEMEIC L HEIE

2% SN — VT AT E RCEERA A IV AIE
DEEEL, TR EiEIcTaEs 5,

EEYIRIZ Y 7 >« SRR E THEMBERIC T
BWEL,
5L 2: RPFERIZOWLWTOKRET

. 773 EEEY 289~ b RPF BEESL

JarEry VEAIZ, BEITHSREED RpB
DY/ LEFIE L VOZORIIET 7 ABDET / A
BB T — %« R— 2B CHREO B OES R RE
L, 77 ZHEOD Rpf & Bbn 5% PCR IZ TR
L7z. PCR product {Z pT7 blue 77 A & PR F—{Z
70—V By — 7 T ARHERL, BERDRWY

— 203 —



