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Heat Shock Proteins in Neuromuscular Diseases

Susumu KOJIMA
Department of Neurology (Director: Prof. Shoichi MARUYAMA), Neurological Institute,
Tokyo Women’s Medical College
Department of Neurology, Mishuku Hospital

Heat shock proteins (HSP) are produced by prokaryotic and eukaryotic cells in response to a
variety of insult. Involvement of HSPs in various neuromuscular diseases has not been clearly
elucidated. Using antibodies against 65-kd HSP, 72-kd HSP, ubiquitin, HLA-ABC, HLA-DR, and neural
cell adhesion molecules (N-CAM), immunocytochemical studies were performed on muscle biopsy
specimens from 36 patients with inflammatory myopathy, 14 with muscular dystrophy, 24 with other
myopathies, 18 with neurogenic muscular atrophy, and 4 normal controls.

Regenerative fibers exhibited N-CAM, 72-kd, 65-kd HSP, and ubiquitin reactivity. 72-kd HSP
positive regenerative fibers were seen more frequently than those positive for 65-kd HSP and
ubiquitin. In some cases of inflammatory myopathy, 72-kd HSP were detected in non-regenerating
fibers. Nearly all HSP-positive fibers were reactive for HLA-ABC antigen, but not for HLA-DR antigen.
72-kd HSP were detected in rimmed vacuoles, tubular aggregates, and in the vicinity of cores.

HSP may play an important role in the regenerating processes of muscle fibers and in the
modulation of abnormal structures such as rimmed vacuoles, tubular aggregates, and cores. In
inflammatory myopathy, 72-kd HSP may also perform an important function during antigen
processing or presentation without HLA-DR molecules.

#*
o a v 27 (heat shock proteins : HSP)

i, BMAEORA NV ABRCRERETSEQTHD
22 EEL Ao % b U & RAE(irradiation, viral
infection, anoxia, various chemical agents) T
LHBAL, BE L CHE&EEIZ L T3,
BRI s\ C % tubular aggregates(TA), rim-
med vacuoles (RV) 7 ¥ O #5ffaR o B8 &5
CTORBEIERSh, EHEIOZKBEOENL
L DOBEETE OFEBBEFOHETE SN, 0
FEME At — T HSP o REBEVRHE I I

i}

fok 5™, HOREEBICKCTRICHRERR
OBBIERTSHSPORE R EH I A T
BH0~9,

FETLFN - KB (PM«DM) i\
TEFCTREEL W WIEEHBESETETE
& (MHC) 7 5 2 1 o a3/ L
TWbH I LR L, ¥FE8EFRELCEK
Fle & o—& o B ARESERE & AR,
FfR M ckzuwHle ke MHC 7 7 211
7% (HLA-DR) ® aberrant expression 725 & 5
ha o EaRERBHLEPY, MHC X T Ml & HE

— 1377 —



84

oA T O HUR O FER BRI L
TH%. PM-DM TH#RFEIC I T HSP 2 HUR
BROBERCBEEL T\ 575 HSP & MHC A
F—OMRMICRE T2 2 L lifFEh 5,
%>z HSP &, MHC, fioB4LBER0EEL
e M EAERT (neural adhesion

cell

molecules : N-CAM)!9~19 0 Ze B K5 & Bt &

L, MoBEABRES® RV 2 TA ikt & OB R
BEWpls T HSP oBE 2 M5B &, LUK
fEME 3 4 %5 —imk ¢ HSP A MHC &SBI & L
R TEECEE L T A RELEHSL I L
T HME L TAMEYT- 7.

K1 LEEBLFEREORERE (BEH% BREHR
Case| Age ‘ Diagnosis Ubiquitin HSP65 HSP72 HLA-ABC | HLA-DR N-CAM

1. BRHHE - REHE

1 35 | PM nd nd + + + -

2 29 | PM nd nd + +H +H +f
3 26 | PM nd nd + + - +-

4 55 | PM nd nd + +H - +f
5 61 | PM nd nd + + — +f
6 54 | PM, CH(e) - - - + - +

7 31 | PM nd nd + + + +

8 58 | PM nd nd — + — +

9 50 | PM - - + + — +
10 67 | PM - — — + +H +
11 32 | PM - — - + + -
12 18 | PM - - + + + +
13 53 | PM — — — + +H +
14 49 { PM, HAM nd nd + + +H +
15 23 | DM nd nd +f +H +pf +f
16 31 | DM, AD nd nd +pf +H +pf +pf
17 70 { DM - - - nd - +
18 70 | DM + + + nd - +
19 51 | DM, IP nd nd + + + +f
20 64 | DM, IP - - — nd + pf +Hf
21 61 | PM, IP, JO-1 — — + +H +H -
22 56 | PM, IP, JO-1 — - - nd + +
23 72 | PM, IP nd nd +f +H +pf +f
24 65 | PM, IP nd nd +f +H +pf +f
25 20 | PM, IP + - - nd +H +Hf
26 64 | PM, IP nd nd - +H + nd
27 51 | PM, IP, RA, Peni nd nd + +H + + pf
28 52 | PM, RA nd nd + +H + -
29 44 | PM, MCTD nd nd - + + +
30 50 { PM, MCTD + - + + + +H
31 55 | PM, PSS - - - nd - +
32 52 | PM, PBC nd nd + +H +pf +f
33 54 | PM, PBC nd nd - + +1
34 67 | DM, esophageal Ca nd nd + + + +
35 54 | DM, colon Ca - - + + + pf +pf
36 57 | PM, gastric Ca nd nd + +H - nd

HSP: heat shock protein, HLA: human leucocyte antigen, N-CAM: neural cell adhesion molecules, PM:
polymyositis, DM : dermatomyositis, CH : chronic hepatitis, HAM : HTLV-1 associated myelopathy, AD : atopic

dermatitis, IP : interstitial pneumonitis, Jo-1: positive Jo-1 antibody, PSL*:

steroid therapy had started prior to

muscle biopsy, RA : rheumatoid arthritis, Peni : penicillamin, MCTD : mixed connective tissue disease, PSS : progres-
sive systemic sclerosis, PBC : primary biliary cirrhosis, Ca: cancer, nd : not determined, f: focal, pf : perifascicular
fibers, +, +: estimated relative intensity of reactivity, + =mild to moderate reactivity, + =strong reactivity.
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B A M cryostat I B © 5 BH1988E12H 2 B
19924F12 A o B 1T S 7= %%

XMEHRE L UFE

B4 « RIE R

% (Bohan & Peter ®
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DU LT b D)

366, oA e 74 — 140 FEE dystrophin
Yk BEW L CTHED, o 3 45 — 24451,
R VERTEEMEAE 180, IEH TR 4 Bl g & L,

xR2 AEEBMELAOER (oAt rY 4 —, FOELD I A F )

Case | Age | Diagnosis Ubiquitin | HSP65 | HSP72 | HLA-ABC | HLA-DR | N-CAM
II. Hivatrtmez s —
1 45 | LG nd nd + + - +
2 17 | LG nd nd - + - -+
3 40 | Becker nd nd - H - +1f
4 27 | Becker - - - + — +
5 17 | Becker - - - +- — +
6 22 | Down, Becker — - — nd + H
7 3 - - - nd - +
8 46 | LG nd nd + nd - +
9 25 | LG - - - nd - +
10 43 | LG - - - nd - +
11 24 | LG - - - nd = +
12 46 | MD nd nd + - — —
13 42 | MD - - - — - +
14 51 | ARDM - - - nd - +
O, 3 A#85F—
1 40 | DMRV + +RV +RV + + +H RV
2 46 | DMRV, Cardiomyopathy — — +RV + — Hf
3 42 | Familial PP — +TA +TA nd - +H-
4 45 | Congenital myopathy - - +core + - +Hf
5 26 nd nd - + - +f
6 18 | MG - - + nd -
7 55 | Hypothyroidism nd nd — +f - +
3 64 | PMR - - - - - -
9 65 | PMR — - - - - +
10 72 | PMR — - - - — +
11 81 | PMR - — - - - -
12 | 36 | Sarcoidosis nd nd - + - +pf
13 34 | Sarcoidosis - - — — - +
14 37 | Sarcoidosis - - - + -
15 28 | Sarcoidosis - — + - - +
16 62 | Sarcoidosis - - — — + +
17 51 | Sarcoidosis + — — — + +
18 28 | Sarcoidosis - - — — - —
19 50 | Sarcoidosis — - - - - —
20 45 | SLE myopathy — - — nd - +
21 59 | mRA nd nd - +H - +1
22 40 | Rhabdomyolysis - - + nd - +
23 16 | MH © Hx - - - nd - -
24 56 | fibromyalgia nd nd — +f - nd

BMD : Becker muscular dystrophy, LG : limb-girdle type muscular dystrophy, MD: myotonic muscular dystrophy,
ARDM : autosomal recessive distal myopathy, DMRV : distal myopathy with rimmed vacuoles, RV : rimmed vacuoles,
PP : periodic paralysis, PMR : polymyalgia rheumatica, SLE: systemic lupus erythematodes, mRA : malignant
rheumatoid arthritis, MH : malignant hyperthermia, nd: not determined, f: focal, pf: perifascicular fibers, +, +:

estimated relative intensity of reactivity, +=mild to moderate reactivity, +=strong reactivity.
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2. FiEk

REFHBEN AR ERNRE B ek
Hric 3 %, cryostat EEATT TIKWE L1
3 D & FAHEO immunoperoxidase # (ABC #) ©
HaFT U7t AR A SRR $ 6 4m D EFEY)
BafERl 4COBET7 € b v 104 RIERE L,

— kP N-CAM(Leu 19(CD56), MY31,
Becton Dickinson ; X2)1®, #f HLA-ABC(W6/
32, Dakopatts; x100), #1 HLA-DR (1243,
Becton Dickinson; X2), #72-kd HSP
(RPN1197, Amersham ; X500)'®, $165-Kd HSP
(B97, Wako; X500 DEx =y AT/ 7 v —F
AR L, REH=EYFF v HY 7 v —Fafifk
(221M, Biomeda; X1) &\ 7,

R ERFRMBBIZTIODE 7 » v+ v 71,
0.01M phosphate-buffered saline(PBS), pH 7.2

TR, — kP E BIR TE R 1260~ 1205 G
7z, 0.01M PBS, pH 7.27T1040E 3 HoOBE
8, —k¥LiRE Vecstain ABC kit-elite- (PK-
6102) % L < ik vt F v LI FKRE IgG (BA-1000:
Vector © 10pg/mD%#H L7 ABC iTfiv, R
f&.1¥ Graham-Karnovsky %% (DAB-H,0,) # A

Wi, R — kiR % PBS ~NB 2 T L. &

%4 A F© hematoxylin eosin Z«b % jifT L FLES
Beat U7,

MET R FEE L x#R0E, Fisher D EHEMEERE
g == AR el

w B

EEEBILFREOERYR ] ~ 3R LT,

1.72-kd HSP m»HEIF(ZRFL T

72-kd HSP 58524/ 3661 (67%), #< A b
v 74 —H3/145 (21%), A 1 F BT/ 2401

R3 GEABLFREOKR FREFREHERE LCHARD

Case| Age | Diagnosis Ubiquitin | HSP65 | HSP72 | HLA-ABC | HLADR | N-CAM
PRI M R
1 46 ALS nd nd + + - -
2 42 ALS nd nd + + - -
3 56 ALS - - - + - +f
4 55 ALS — - + nd - +
5 71 MND - - - nd - +1f
6 39 MND - - - nd - +f
7 57 MND — - - nd - +
8 56 MND - — - nd — +
9 14 KW - - - nd - -
10 29 KAS - - - - - +
11 58 KAS - - -~ + — +
12 56 CIDP - — + + - +
13 53 CIDP - - - — - +H-
14 41 CIDP, CRF - — + + — +
15 56 CIDP - - — nd - +H
16 65 MM : Churg Strauss - - - nd — +
17 52 MM : Angitis - - — nd - +
18 50 HSMN-1 - - - - - -
E#®
1 24 nd nd = - - -
2 27 nd nd + - - -
3 31 ' -~ — — — - -
4 56 — — — — - -
ALS: amyotrophic lateral sclerosis, MND: motor neuron disease, KW : Kugelberg-Wellander disease, KAS:

Kennedy-Alter-Sung bulbospinal muscular atrophy, CIDP : chronic inflammatory demyelinating polyradiculoneur-
opathy, MM : multiple mononeuropathy, HSMN : hereditary sensori-motor neuropathy, nd : not determined, f: focal,
pf : perifascicular fibers, +, +: estimated relative intensity of reactivity, + =mild to moderate reactivity, H=strong

reactivity.
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1 EEH%EA (Case I-18) Flicisit 5 EEgeE
A : hematoxylin eosin (HE) %, B : $172-kd HSP, C : #165-kd HSP, D | #i= £ % 5 v, X400,
HE %65 (A) TIFEZEMEOZEMHEHEMEIHL72-kd HSP (B), $165-kd HSP (O), fi= v+ 5 v (D)
FTRTRBETH S, HMREE TRk EaEsE A RE L RE SR TV 5,

(29%), PRI M AHZEMERES/18%1(28%), IEERT
FRO/4ABICRE L RD 1, EEFIT X 5 LB T
HBRICT2-kd HSP FEAFID S\ ME R % 578D 7205,
OEBHTLRDONEBBEREBECTZ L2
7o, 72-kd HSP o FBUFA L e ic FE 0 &
bhbbol, SLICHRECSFEE L HLNS
2 o0FED LR, WTh b A O BRI R S
N5 ENSEL, MAECLREBEL TS0
BERMLEZE2ZONLIEBBEHETHE L1 S
Mote (K1),

72-kd HSP BB 8#E I N-CAM BEH R4 T,
HE %t FEARHETH D 2 L 3% o7, L
L, #5987 1372-kd HSP BBH#4R#E2 N-CAM @
FBEGEELLSEBE LR 008Hh -7 (K
2). EREFRHET, PEOHLT2kd HSP BHR
HE o T 5 o & BB H N-CAM (anti Leu-
19 (CD56)) Btk o BaEZER 3380 B M i CREHI 1-

D Bhote (K3).

72-kd HSPBBHMBMHE IR 4 CRT IO
MHC 7 5 2115+ (HLA-DR) ettchH s Z &
D% tc, BHERETT2-kd HSP ORBEAL B
BREHIi> %, HLA-ABC, HLA-DR % & DB
BAFEFFIICKE LA (24), MHC 7 7 2 1
SF(HLA-ABOWX 1 filx &, TXTOFHRME
DESETH D FOBEIC O W CIRiERAE b T
protc, MHC 7 5 2114F (HLA-DR) FS#H
MERECIIIEMERRMERE & [EBE L, 72-kd HSP o HER,
ENEBLWFIELTHIFR 1 FlOHRT, EHDI
FITHBRICEEE L, THRLLAERI
HBEEM D5 (p<0.00D),

RV (272-kd HSPBB#TH b, » >RV #F>
FEOMBRE LG TH -7 (M5), TA B
DLEDEEHD LD EVBREL TTe(X6), =
TIEF O FBENBEL Tk,
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2 KBHEECHE S e B4 (Case 1-35) 1Ic 13
g
A @ ¥172-kd HSP, B : # N-CAM, X200,
A B O 7R N-CAM BB #R#E 2 200D 5 23,
%¥ D 72-kd HSP BtE#R#E 11 N-CAM fate T, =
D72-kd HSP O BT HEHLER S & 3B #E 7z <
FEEHLTWBZEDNTEINS,

2. 65-kd HSP m &I\ IZEHL T

65-kd HSP 355 B1/1561( 7 %), i~ A + =
7 4 —HFR0/9B, I At F —FE2/1961(11% &~
DIEFIT RV, TAWK—3 U TEM), MR
0/16%1, IEHXEE0/201TRELRD b i, 4
BECOBRMFILT2-kd HSP DB M ARHEN %5 R
LIIIEGIT, % OB IZER L /o B AR
LEZEzZzbhAFMTHD (K1), FFEMEEMRM
TOFERIRDONIeh 51,

3. AEFFUORIRICAAL T

= E & F VIR RRES/1561(20%), Fio A b Rm
7 4 —F0/9MI, < AoF—FE2/1961 (11%),
REFMERE0/1661, IEH B0/ 261 CREANBD LI
7o, = ¥ F v BEERHEICI272-kd, 65-kd HSP 3

X3 1@HLRHLEG (Case I-7) 1Tk 5 RELE

A:HE %5, B #172-kd HSP, C : 1 N-CAM, X
200,

DEOHT2-kd HSPEBHHEME (1) 2, Bhic
perifascicular fibers 1258 b 5, FE o 1% & H
RS HEEEO— (1 1) 3# N-CAM
(anti Leu-19) (CD56) BBt NK g, L <X
MHC 3E#stED THila L ZE 2 bh 5,

Bt ch HEMBEMEI L (K1), FERBLER
HETORBIXTAD bhich o7z, TA RV It &
ZEsTh - 7.
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#F4 72-kd HSP %13 & HLA-ABC, HLA-DR D&

woms | e | i | uTAABC | HLAABC | HIADR | HLADR

1—1 | 5.368 61 0/218 = 61/5,000 07 = 61/5361
2 | 18,448 901 901/18,448 ~ 7/3,019 < 894/15,429
30| 473 13 13/4,736 - -
4 | 597 2 2/5,976 - —~
5 | 3457 65 65/3,457 - —~
7 | 8108 107 107/8,108 - 0/152 = 107/7,956
9 6,528 216 216/6,528 — —
2 | 480 1 174,801 - 0/63 = 4/4741
| 2,90 2 2/2,960 - /1,050 = 1/1,900
15 10,952 101 101/10,952 — 6/684 = 95/10,286
16 15,552 299 299/15,552 — 58/1,972 > 241/13,580
18 | 10,896 3 3/10,896 - -
19 | 12,288 376 376/12,288 - 67/606 <  309/11,682
20 | 2,420 2 2/2,420 - 0/44 < 2/2,316
25 | 12,083 136 136/12,083 - 22/3,501 < 114/8,489
24 | 2,28 89 89/2,280 - 23/1,188 < 66/1,002
27 | 11,136 282 282/11,136 - 54/3,541 <  228/7,5%
28 | 8,384 6 6/8,384 - 0/2.751 = 6/5,633
30 | 12,848 3 3/12,848 - 0/4,3% = 38,452
2 | 10888 36 36/10,848 - 0/394 = 36/10,454
34| 18,285 585 585/18,285 - 106/5,368 <  479/12,917
35| 10752 | L4400 | 1,440/10,752 - 31/240 = 1,409/10,512
36 | 11,064 54 54/11,064 - —

HSP* : 72-kd heat shock protein Btk ##, HLAABC': HLAABC Bth#i#t, HLAABC-: HLAABC

EtE4R#E, HLADR*: HLADR B3####, HLADR-: HLADR BEERRAE.

<, > p<O.001ITHBECHBRCELYAD S, = | HERCHEEEYAD IV (x*RE, Fisher D EEHE

R,

4, MHC 7 5 X II #F (HLA-DR) RIRIC

BEL T

HLA-DR X 8625/3661(69%), fio A b =

7 4 —FE2/1415)

(13%), FHEEFRMERF0/1861, ERXTRO/4H1CHRE

(14%), =

89

B oo, SE O TEBEER 2 fhc

S, BBRED3% LV ESEETH -7, A

* -3 5 —FE3/230)

B ot BB 2 — VIR BT,

#17 perifascicular muscle It H b 5 2 &%
CEEHE ERBFOTRTH - 7229, 72-kd, 65-kd
HSP & HLA-DR ® BH O ZBRIIED b

nich otz (F4),

5. MHC 7 3 2 1 43F (HLA-ABC) O>&IRI

LT

HLA-ABC 2 f527£30/3041(100%), #~ = b
m 74 —FES/THI (T1%),
B (47%), FRRFEMERECL26/901 (67%), EWXT
BO/4GICBHET D - fo, HIRHITIEF T DR
ECBHO Z LRSS BRE LRFED 4 — T

I At —FETIR9/19

Lic Rk D ELYE 2 7,
6. Rimmed vacuoles (RV), tubular aggre-
gates (TA), I 7 ¢ OFEEIZ>VT
RV & distal myopathy @ 2 il GEE#IIII-1, 2)
EWTC, RVIHSPBHETHD RVEL DR
D% X OMEE D N-CAM, MHC 7 5 &
I 3FOMEBEETH -7 (K5). RV H dis-

tal myopathy 2 #i 1 #]C365-kd HSP, = £’ %

FULRFEORE 2 — A

RDdlz, H= ) vih

hea7rfoleRE I AF -0 14 GEHF
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4 3% (Case 1-9) Flic k)5 g
A $172-kd HSP, B ; 1 HLA-ABC, C : #1 N-CAM, D : #{ HLA-DR, X200,
$172-kd HSP BHARRAED % < I N-CAM BHEHM#E (1, 1 1) ThH»>HLA-DREKETSH -
7o, HLA-ABC 3 XToOBMaE cORELZ LR,

WWTHEIh, TAREORMOMIEE b FEH
BHR b7,
= -

S E DR TIL, HSP A M s\ THEEAR
fE=e, RV, TA, =2 7DOEBEETL L&
W L7, F7c PM DM T65-kd HSP @ & /¢
H3°72-kd HSP M IEBARMEICRI L T2 41
NHHTE, ZOFREFETIMHC 7 5 21145 T LH
BADIenZ LB LT LT,

HSP B I BER Lo/ BT HD
En% <, %< »72-kd HSP BBMEREHE 12 N-CAM
Bt TH o7, N-CAM MR E I EE T 55
EHT, BhicERoMaMES<ES LT
5. A CmEEMa, B JEmT
DEBRIBFE IR TV B9 370 H72-kd
HSP RBEMMED L 3EAERME L E 2O L

L —E D F 5Tk N-CAM &t 0 IEF AR
#1272-kd HSP 0 FEBR AR b iz, Z DEEFA
R L BHORBEFVHEI LD, TO—D0D
THEM: & L CHER TR~ OEE DT b5,
HSP (& immunomodulation IZB85 L T\ 5 &
Z2bhTW579, —f o HSP (65-kd HSP,
HSP707: &) BHIR O NUE - RR D @EE T, MHC
77 AT H LRI FEFURESTF VLS
CBE LT3, TRRPEREEAEICER T
HSP B HFE L LTEWTWE, 2hbDZ &
236 HSP Bk B CREEE O FBAERF ~ OB
ENELZ LR TWHDY, EE e b TL BRI
Jaw=FT=A 2275970 HSP60IZ*t L
THE < LT 5B T kR EER & 417229,
% & W5 451+~ T L, Hohlfeld 5%1365-kd
HSP & MHC 7 5 2 I 523X T Dz
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5 Rimmed vacuole (RV) #Z# 5 &M 3 <5 — (Case [II-1) ©RIT 5 RELE
A:HE %, B:#i72-kd HSP, C: #1 N-CAM, D : L HLA-ABC, X200.
RV (1) x72-kd HSP BB TH H, RV 2 OMHMEE S MRECEREE RO D, 20
# — 3 N-CAM, HLA-ABC DR fadk & FEHICELIL T 5,

RE L, BEMBAN /6T MaTHS 1 s
L7, y/oTHifR X HSP60% B+ 5 = & 7
52 65-kd HSP @ immunomodulation ~ @ B
EWRB I hic, Fo®%, 5o LR KE
TO#ET65-kd HSP 4 FEMEMBZ 2B A L T
WCAIEESRBARMECBETH Y, KEHETIE
HHATEoREOMBICEETHB EHREL
prail)

AR R A O i MHC 7 5 2 1 5T
(HLA-DR)BBHETH 5 = £ 534 < », HLA-DR
L 65-kd HSP & oBEIRE I ichy, SEDK
SNCIIBEIRED bRl o7, F 765-kd HSP
DIEEA M RE L TV AR L e o, T
LAPM: DMz \T65-kd HSP X »72-kd
HSP 0RO 1E <, 72-kd HSP »IEHA
WM HEE L T\, PM-DM T IE+ o
HSP60IZ %3 % B CHLAEILEER S T 5 23,

HSP7ODHARIIER S T2, UL LELd
BF9E Tk HSP60D 2 7s 53 HSP70 b HLER R IC
BAE LTV AB 2 EBRBERTWANI Sk
HSP70 & DB BT AP LETH S,
BHEOPFEER I MHC #E 2 HFEL, MHC
DEENTHBENORERRCHLETD 5,
HSP 233K & LT PM+DM D&FEICBEE L T
b, MHC 7521, 15 FELORBEERD D
QAR S 520 SE s Tk PM-DM B
TRHEL DEFGTMHC 7 5 2 1 5 FiETXT
D FREMECBEM T, 72-kd HSP 0 HEE % MHC
75 A I DFRBEOEE TR TS o,
MHC 7 5 2 I 3 FOBEBRIBETE W, %
<o MHC 7 7 2 1 5 FEB M HSP 232 tt
THYHEOREFEICL SO WT IR EHILHEANEZES
5. LU HSP & MHC 7 7 2 I 5 FiXE—#
BHEOCTEZENRBLTWEHDRIERIARKL,
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-

6 FEEMEE A V) v A MR EBRE S (Case 111-

i

3) TR HRERE

A: HE %, B $i72-kd HSP, C: #165-kd HSP, D : # N-CAM, E : #1 HLA-

DR, X400

E T b 320 tubular aggregates (X B : $172-kd HSP, C : $i65-kd HSP T
X hic, Lal, BLoBERGHCS W TE&«R2EME L bR, D TA
ZHN-CAM i THIfE & & b et bhn s, Ll HLA-DR Tl g

DI,

BlE e t&E2bN, MHC 2 521 45F
BAREFRRORRE, MHC 7 5 21l 45F i34t
RESREORTR Y $ 529, HSP 3HABHR &£ &
z2bh, 753 ANGFORELIEEN -
ERFELREVCAHIREE LN S,

O ETHERECDOR, PEOPT72-kd HSP B3
ME B R HE A & I perifascicular fiber IZ38D &
1, BEOMERBICED LIS EZERO—TH
Pl Leu-19 (CD56) BB © NK#MfE, & L < i
MHC 3EdtED THilREZE 2 bhicflTh 5.
PM - DM iz Tk NK/K fifa 0B 5134 s s
EERT V5229, MHC IE#MFEHEDEEH 5

LTWAHABMREETE R\, SH, ZOHEK
HRicBi L CoatircE T ey, MHC 3E#y
ik HSP BIEFIF o3 % MfaEE & FET
%EENTEH, PM-DM icB\Td MHC 3E
MEREOMREEY RET IR EE LS,
—7, 4Lt o i B Tk Martin 5213 TA
7372-kd HSP e 3 2 Piid CHRENCERB I R
5 ERHELEAOZRESEOEIL L DBIE T
FORBEMF LT L2, 4 HSPIT & v 3
7 BOW Y BHRLEETUR & BT 5 D KR I &
BRI E TGy ey (FEHRVE) &
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= ¥ % 5 Vit eucaryotic fifa T XCiz & b h,
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< MHC ZEfRM 0, HBRERCEELTW5
WEEHEY D 5,

s icoh, wEE, HRlEEBYILE
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Wi RO PR MENRIEARBETE, whoic kB
BERRENE R v 2 —MEARILBREEIRRC
BHHLET.
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