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K4 ®EFTOy FEIZELBHE A VHEAOERY
H3~y BRE AT VEHELL, ®F 70y FECSLE AFm
282 WHORE A LA ERE L. L—Y 1 THETOES
H4—po @&, V— 2 Cid Hid/e, Hlc, HI°, H3, H2B &, L —V/

X3 SDS~-PAGE L LBRBHELEAMV/OHH -
Sy PFLOBREL 2 AT % 18%SDS-PAGE T4 H
L7z, (Crk13) X 3IHE)

2. REXPoRBEOREHREIE -7
Fritzler & Tan {3, ZEfEstHiEEZ2 By, i
b A b 2 HidAAS SLE TiZ 20 dh 7 41 (35%) 2B
HTHBZDIZH L, DLE TIX 23 5 226 (96%)
EHBEETHD I EEH/EL &, Rubin 513
RIA #f1 SLE IZBF5H b X b > Hitk st ishi
Fid H2A-H2B EH&{KTH S & L1®, Portanova 5
B3Okt 7 REREN—TATIISLE &H
BRiC H2A-H2B AR LB RIGT 52, B RS
STUBREN—-TATIT HA-H2B L & b2
H3-HABHEGHREDHIRIET B EEBRLEY,
WTNODLE TH IgG &V IgM Hifkfliaidmbh -
7=. F D%, Totoritis 51X ELISA T, Ef®EME SO
HA 2T I RFERMEIN—T X TIE 1gG BH H2A-
H2B Hifk & EAEZINBEM, FoV DR RS SY
2L % DLE TiRAFAIEREERD Z E2RL
7=,
KEAEIT BHE X b I HEORIEE 3 55
70y METIE RIA R ELISA D& E Bz 5.
Hardin 5{3%& 7 0w b T SLE ¥ 24 #iH 11

3-5 Tit Hid/e, Hlc, HI% H2B &, L—2/ 6 CTit Hld/e,
Hilc, H1° &, L—V 7 Cit Hid/e, Hle, &, V—V8 Tit
Hld/e, H2B &, L'—v 9 Cit Hld/e ERELA. V—V
10-18 TREBEA LN, -7, —2 19D DLE A&l
?%;i, Hld/e, Hic, H19 H2B ¢ RIGL 7. (GER13) k05|
A

Bl (46%) WTHEZ > HikERHL, HI & H2B
RKEEIVY b—TNEETRELEW, 251, T
E =713 H1 @ C Kimfll, LT H2B @D N K
fHCHFEEL, X703V —LNAROBHTAICH S
ZEERLE ZEESORNTD, SHELEFRH
KRB #Z, BT Hid/e, #iHlc, i HI9, #i2B,
HiH3, HiH4, 5i2A HiiAOJEIZE <, FicwdTh

CADOHIERAERTIBRELMFEN Hld/e &K

JLTHD, Hid/eiZ2ZN—Y)LIE b —7#8
FETAHZ ENmRahz ("4, 5D,

Craft 51370y METDLE KBIF 558
SEICHTEREX b HAOKIGEZRE L
e®, SohM4 7 2 REREN—-T AL SLE i3
EBHITHIBXUHB &, —EfI3H3 EHRIEL
7=, RABLUHL EORBIZENTH - /2.
=%, ERIIVUFEREN T ZATIEELSE &
IR KL, H3, H2A,H4 L O RIE D EL A BT
Fo. BRENZ EIZ, E RISV UVBERMN—-TR
DOHE R b UHFIIE X b o TFHRROBRIRERAL
(D 7y B OBUKERM) 28T 201
XL, SLERBKLUFSOhA 7 I REREN—T
ATIRER >N K, C RKimifig (bUT
UESZEOBKETA) 2RFEL, mEOIE M-

MRS EARE N SET Oy MEEAW

7= Portanova & O3 13 Craft & Ol % — %
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K5 SLE AEZEMmEFOEC A NV ESEREHEOEMER
SLE BEFMBEZ AV, B#E/ Dy FETULAF VORZESEICHT SHAZRA L. 348024 6 (11%) tWwFhrot
AT VEABEILHT 5 ACHGESRDO LN, FBSERREAOEMERIL, $H1d/e, # Hic, H HI° H H2B, #i H3, #i

H4, #i2A BUEDIBEICE» - 7. CLEk13) X D5H)

#£1 SLE & DLE KB 3HEX o HAEOREHELY F—7

" DLE
wEE (R R SLE SO ST K EkSSU

Rubin 5 (1982) RIA  H2A-H2B H2A-H2B H2A-H2B, H3-H4

Hardin 5 (1983) IB H1 (C &%), H2B (N &) .

Craft 5 (1987) 1B HI, H2B, H3 (B7KHEZRAD HI1, H2B, H3 (B/KMEBLD  £EX M2 @KESAD

Portanova 5 (1987) IB 2EX b KA H2A-H2B (Bi7K % ERAL) H3, H4 (BR/KPEZBLD)

Suwa 5 (2004) IB

H1 (d/e, ¢, 0), H2B

IB: & 70y b (L@ 6) X DFIA)

THN, 7O0hACTIRFEREN—-T AT
H2A-H2B &0 M 73 R ERALIC T 3
RN —BR & LT 329,

Hardin 3 X OF Craft & &L, SLEBXLUS
OA1 7 I RFREEIN T ZATRIEX b HiE
BXI LAYV —LDBHIEMERIET DI EN5,
CEHBIILAY - LEERURE D, ERER
9V R DLE TRERLAEZOTF ONEDS
FUAEEICES T 2 FEEERLTBD, MEOR
IEREFF DEVWASRIEEI NS, LA L, fit A b5
KORBHBE LY h— T O@mEIT—ERET 1),
DLE DEZlirvhiamittkofi—k ERdEET 5,

3. REXPRAOBEKMNEER

¥k X b 2 HiKiZ SLE 0 50-70% & i dsDNA $i
RERFCERECRHIN2HCHEKTHD, &
BRICIT 80% L LB ERTY. BRI ORIER
WX TSLE CHELDOMRELZFIZRERIT DLE T
I3, BB, B BEEHmsLELIES5H, BEL
B, 74231 R, i, OENEEKREDED

B0, BROUPEMRFEREEELRERIENT
HB5Y, HABRETHL27004>T7I RERE
ETHAPERSSTYUMNDLE DREEER & LU TH
EA3% Y. DLE T3 SLE IZ #8172 5i dsDNA
%51 UIRNP, HiSmbifkizE DX b EBAIR
xt9 2Pk ENT, Hik X b HURORIED
2B ELARTH 5. BEENI &IZ, DLE Tt
Z b B LUEH DNA IZHT 2 BEHALSERIC
EEINDZDIIHLT, X PR 1 79
7 DNA iZ39 2 HEHEIE A S izng,

Hib 2 kU ¥Hifkid SLE & DLE BAAORBER T
bIR<HEh 5. BHYTYF (RA) Tihit
A2 b U HUADOHEL 5-15% SRV A3, Felty SERER
PMEREGH RATIIB83I% & I5% EBMBETD
5220 FEENBEHY IYF (JRA) TREESUE
BEEF, 7 R UBEREGHHH THERNE WD, Sato
513, REHBIFLEEREETHE X b il
DHEENRENI E2HEL 829 Wallace 513,
CREST fEE#H S REHFHGHBHN MCTD) %28
D RERMBEEBRIZBWT, §i (H2A-H2B)-DNA
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ks 26 gl 1061 (38%) EmBIHBHEh3Z
EERLED, FUIITFHEBIIBLNTD, BER
tERE Y HEFFEE A Tht HI Hidkat, B/NBfEE S 6f
AHEAEHEE CH HI I RBEI NS 08
EhH BN,

4. REX P REOELABFLFRAGES

EARE SLE EFN IR BNTHEZ k>
FAREE I NS, 25 OHAD LB,
PG, BRI, IUAOBREHERICESTR
D, ZHLEFHKOSITIZED, HEX b Hik
DEAKF SRERNEZHECEDLIEEN D5
Fhs LB IhTns,

(NZBXNZW)F1 ¥ Z2i2BWVWTWE, £&L T

H2B & H3IZHTHHEA M HBERELESH
519 Hifkfild, 4-8 ABICLRL, ZORFIZ IgM
NH IgGNDT T ARXA wFMNEZ 3. Portanova
51, ERRTF REZANVEIY b—TBFH5
(NZBXNZW)F1 ¥ 7 2 D B & F (¥ A5 H2B Hik
B LD, ZNS5D0%LLERNFRHEOILE
h—TERETBILERSMELE. ZON
KD IE h—71Z, MRL-MP/FasP" v 28 &
USLE BFMBEPOHE X b 2 HiKIZ X D EFE
haoe&hs, NI IE T THB &
MR XN B35~
MRL-MP /Fastr 7 A 2BV TiE, 37X b
IEMATY > A—e X M2 HLIZHT 2EHTHME

<,

= #101 #102
£ 3 71119 37 1119
- - ="
|, ..k ]

MEEEINS®, HiHI HAOTIE bh—T7BLUH
BERI, Ig 753 ACE>TKRERRS. Tk
bbH, IgG BHi HI Hiko v b—S1%, HI F
DRI E C KGMWOMHE 2 ST GC-H1 BHIT
HBDIZH LT, IgMBH HL kO ITE b—TiT
CHEMIZH 53, IgG hifkfliid, BHE & dIZ L
AT50ICMUTIgM FiEDZFNIZEE L.
6, AYYAMmMEPIZIE, HL XU 7>k HIO
T HHENEEINDE®, EHESORETOY
MEERWEZRBHRHATD, YU 2mEIZ, B
EEDRBEIEICHT DHBEEEET D L0
Rahf, (ReW. 5Lk, Hl iy
LHOHAEEMLOBECRERED N H—&i
SuJREME B RET 51, :
(SWRxNZB)F1 (SNF1) ¥ X Ci3, H2BDO 7
2 /B10-33%H, HAO7 I Vi 16-39BHB X
Y7194 %H, H3O7 X /B 85-12 BHICEE
RECKEBETHREIE bR REIH TN
55¥, LR, FEMABESCBGTESHK
(MHC) 7S Z N HENSHEHRLEZRTF RO
EREMAS, HIU OF7 I )@ 22-42 %8
(STDHPKYSDMIVAAIQAEKNR) 2 H 2 %%k
ZERETHTHRIE N —F (H1%4 I h—
7 BMEEI RO, 20 H1%, 4, IEF F—F13H
HIZBHIlEILE h—7"ThD, ZOIE+—T%
BT BHURNH dsDNA Fik & EZKIEE RS
&, Hl%4 % SNFI Y7 ARGET 2 EBLENE

#103 #104

{weeks)

3 711 19 3 7 1119

__/Hld/C
="Hlc¢
H1°

_H3

—H2B

ﬁHZA
4

K6 #%&F/Oy MIZLS MRL-MP/Fas? < ZAMFFDO L A + VEELSEIZX 4 5 K IGHE ORR#ES
MRL-MP/Fash" =7 2MiEZ AWTEL A P VAR BELSEICH T AHMEZRET Oy PRI VBH L. <2 AmEE, mis
EHICEH BB HHAERELA L 7o, Hid/e I3 AHADBRTIZHEL, DWT Hle, HI®, H3, H2B I ¥ 5Hi{EBHE
L7z H2A, H4 KR 2 HAER—BO< Y AMETOARD bhic. Gk 13) & W51H)
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EFBemELD, FHR - MEMRLEETH S
ZEMRBEINTNSD, FEFSIE, GRXTFR
% /= ELISA G, MRL-MP/Fas#” ™7 X {235
3 Hl% 4 I h—T0OBZmEBRMN L. 3BT
B XMmEP O IgG Hik 2 k> HI Hikidng
hoRtETHo 4% 200 16 I (80%) TidiHA
BELEDBDITHAMO LR EZRD, RAORERE
ENRRINAZD, HI' ISR TRAERTT, i
MEcuRAEL B LEEoMBEIoARD 5N
%9, HI 2@mEBRL TW5H M OMBER 7 R
h—>2EBIL, MEECL> THERRENT
WEHARERENREEI NS,
ERBIUITZIZBNT, HiER b HidkES
&3 dsDNA HikE & 13 B El s 5h 5 -
EMFEHINTWAYR, ZhiSmhisOEE IGE
DHRBFEZFNERFIC L DAL Z2RET 552,
Amoura 53, MRL-MP/Fas?" <7 Z & H Iz
13, e A b A B KU dsDNA HifkEE£ T
CfTLT, XU LAY —LAZTDOHDERBRT BHEN
RHENBZLERL, XTLFV—-LIZHT 58
HINENZOERRS THD DNA X b okt

THOHCHGELZERET 2REEZEBEL T

;.;) 6,42) .
EH Y IC

EFEER b2 OGS SBREDFEITNES, TP
IARTATAMEA N EHOHREZBEMHICLD Y
OXF > ORBBEREIZE > THIEAZIN TS Z &8
BEMCENE. BN EENET 5 EEHKE
P OERIZ, SLE OE, REEHEHTS L
T, BEELEZ SN,
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Anti—Ku antibodies
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[;ey words: autoantibodies, overlap syndrome, systemic sclerosis, polymyositis, DNA—-dependent

protein kinase

1. B L

H. Ku Hi4K1E Mimori 5 A% 1981 SR IC B AT
BT IE (systemic sclerosis: SSc)-% &
#5 % (polymyositis: PM) E#EZE (OL) BF
D TRWAEL, @ L A GER
) TH B, #0k, KEIKBVTH K difk
& [@—Td % ¥ p70/p80 HLik?, HLp66/p86 HL
1k, BX U 86-70kDafufkishi&s S -, #i
Ku Ptk DR nHLE T 5 Kuptliid, 70kDa &
80kDaZEHAT O 2BA LI VEHINS. Ku
FHIE, TA DNAXKFWICHRIICHES LY,
DNA bEZ T3 V¥ —JRERNICRE T A HE
X0, UWIDNADBEREMIIESTHE
ZzoNTwiY Z0#%, ¥4 LEBIZTHAE
ERICHEETHIEAVKuEH LHETH S &
OWMEVHRE, KubiROEEFRHTHRFL L
TOWRENEIRE SNz 1992 £ LI, Kufk
HAEZKE DNADEETIHRA 2&H T )
VBT ALY Y AVF U FF—ETH S
DNA #7051 ~ ¥+ —+ (DNA-PK) ®
AERTF ThH B2 L HHWE S, DNA-PK &
Ku B H DORBEEDBHIERIZHEA 72, DNA-
PKixfiiEr 7 1= v + T 5 460kDa DE K
& (DNA-PKcs) & KuBHEVHEARLEBRL,
H4OBEERTFIERY ) VBILL TEMRILT
AEEZzZ 65N HEIZ, DNA-PKcs 3 Hhf##
RN EREREERT SCID 7 ADER
BIZFTHAHZ &, DNA-PKes D CRMmIZIZE
X0 1 B 4 5R P SE B 2 SRE (ataxia telangiectasia:
AT OBERERTFTH 5 ATM L HRAOEE %
O LD, o3, Ku&HAIZ

DNA-PKOEHAKSZEL, SRELEEER
MRF L L TEEFEAOHE, DNADBIE,
VD) M#Z, HH, REHAELCICEERK
HE R TUREIFRIA TS,

2. KEOEW

RKu RO MBEEEREV 0D, BEA
T3 OL, %12 SSc-PM EHBICHFREESE .
L7z455 T, APtk OLDO#BIZ R, SSc %
7213 PM Bl OR B 4RI A A e B AR R LR &
Wz 5.

3. HEOERAE, REFEERH

MFEFOIgGIRETH Y, Rk, MmEE
SEEL, B|ALF MY T AZE0.01% M A CTHE
RETNIREL LERTE 5. BRI
> THIREIZIZ E A EBL L v,

4. B E &

a. BEELREE

KuiB X BEEES 0D, HEitiisk
BT, SLKuHRIIEMIC L o Tidiilish
ZWIEFHAH). ThEKuHELE b— 738
HOH#ELEBLTERDOESVOR X WEMTIIZ

BT E-DEEZONS. HEp-2MilZ &

Db MEEME TR Kubiiklc L o TEEK
DREGBERRIC R B S h, B/MEBRRE S
v, —%, 7y MFEBEMICHVAEEBHRLE R
A, L72hoT, e hEFEMRRET Y VHFZH
V7 HEHR R TR RIS BB AT,
MKubEDELEEZES.

Akira Suwa: Department of Internal Medicine, Keio University School of Medicine BEMEZRBAER L AR

0047-1852/05/¥40/8/JCLS
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b. —ERELEE

BKubitkix itBEHbCcH 5720, 7Hu—
AFVHAZERBLREICL Y, EEOFLO
WEREO—FICL > THEIT5. 7HUI—X
FNVETHu—R06g% ) VEBHEER
(PBS) 112 TMEABRL, TI7RAF v ¥
=V (EEIem) XFELTED-06%7 H o
— 2NN F 2 —THERT (B 7mm, 3
-dmm fAFB), 7Hu— X% RK3|#, FLICHIE
#, BEICEEMES L OCERINE % 100 3
DHEAL, ZRTURE(—SFEBERC
HET S, BB L L TRERBRCAFY Y HlRD
) VEESREHERRBEY T BRI, B
BN DRI EY. BHEEZ LTS,
MBS L RBRRSHERE 2 5. HUE
BRI EASREZEAERN ZMR 5.

c. ®BETOY ME

Helafifa i F -3 B8 KuZELS % 10%
SDS-RY 72773 FFrIVELIKE (SDS-
PAGE) CHHEif, = hUtEMTO—AT74NV5
—CEET L. IO7 4V —EHRME, K
WCZRIE (T VA YRR T 75 —¥F 2
RNVFF T —-YREEhE b 1gG) & Kb &4,
SEESICE DR ERE T 5. 51 Kufufid,
70kDaZH & 80kDaBZHOWED L id—4
ERIST 525, BARANBETIZLHBIH70kDa
ERAERILTAHIEDRRINTVES,

d. RELEE ,

BSAFF = TERL-Helafifz e Yo7
4 VAt T 7U— RIS S ERILEF O
IgG L ifati % RS &€, RFELERY % F
5. kW% 10%SDS-PAGE THE#%, +—
Vo VFT T T 4 —THRIET A, FLKuKIE,
70kDaZ B & 80kDaZEH » thfEd 5.

e. ELISA _

EELIE, VarvEFrr MRKubiREEHWE
ELISA CH KuZHIZx$ % BCHABEE %
FR#EL7Z. 70kDaZ&HAB L UF80kDa&H%Z I
— F95% cDNAOKGREZREY 2 HBEL, <
4r7ua%4%—7L— MIEMHEEL, mE, X
WTIRIMR L S &8, RBICEEZMNZ,
WHEZHETS. ELISARRE EL, &

#£1 5 KufiBHEAIOEKES

BERAEIR - AT PR (%)
PRS-} 100
SR FERRRE B REAL 92
B 92
p=Eidng 50
HEEEBREET 42
ZRME % 33
R (238C) 25
HER 17
FREE - BMEEE 17
AYFra—7E 8

BMAELLETELHEAND LA, FFRNRE
BHRONDZ LD DS,

5. % # i
RAATUE.
6. ERFRRIRA

HBEICBI AR Kubifh0R BRI HBRBEED
GEEETORE T, 220U LOBERD
IADBEIIEEL TALNS OLIZBIT A5
Kubtthko RN 27% L &b EL, SLEB X
'SScTid &4 06%BL 2% LIEHEETDH
572, OLOHTiE, SLE-SSc-PM 3 & UFSSc
-PM EHEHIC 50% & & d BEEICRE S,
®IZSSc & PM OZHA#EL RIS B0
REFITH LA/ —Bl&, FHELE, SRR
F LR EOBBEREREIRE HERZZD 7.
% 1125 Ku Hitk i 12 Bl B ERIER % R
VA —B%R, WEERKEEL, HRERD
90% Pl E L EEET, BHEPLISCULDOR
Bl EOBAVERIT B v, F-EEE
{LEEMEICRE L, HREIFEED DR
FuAf FRICECRET A% E, HBHAWT
BEMF L —RBLEET 5. HLKuHEMmIZE
BIREME L 3BT, A704 FiREICLD
FUAMITET LT, BHEfiE L.

Kubifd R BERIUE L L TOERIIR
PETREBIZLEATYWS., —F, BRRIZBITS
MKu RO HBABRNE I OREERR Y,

—407—



Nippon Rinsho Vol 63, Suppl 7, 2005 525

ELISA Ti&, SLE 39%, MCTD 55%, SSc 40
BIZRVIZEh, T05 LR BMEILE 4 14
%, 18%, 13% L#mEIN TV 52
BRELRETOy FETH, RKubifix
&4 SLED#10%, 19%IBRHB SN TWwAS

RIEIL R, RERRE RETOY ME,

ELISAIC X b kE A DO BEH BHE TH Ku ik
PR L7-EHESOBE TS, SLE TOBMR
BEho7.
HAANBE CRRLEHIE
EHMEOH Ku b OL L BIE T A WHEHE D
H5. AEIZX A KuiABBERN0ZRIL,
HIEMZERRPREZEROEVEXBTHHDL
Zz6N5. PLKuEEEDRIZERBEFZRIC

T -RE.

HEENTWAZLERTEENHEAANBET

BOLNTEY, 4k, WKABE L OLBR
HOLETH 5.
7. BERERE

L#* L SLE B TOHEMILE L,
Hifichsrzttb,

Z#H512, DNA-PKcs 2 EWN LT 2 HER
£ (L DNA-PKcs Hufk) & BEHEE MiEH I
BwZLTw5Y # DNA-PKcsHufkBH 10
Flrp 6 61 Tld 3 Ku LR F R ICBE T, i
BOBEOHENRINT. 9 LEER,
AN T Ku&H & DNA-PKcs & B EA Kz
B L, antigendriven|Z X Y HifAEALZERT .
LUEEMEERBELCBY, HOHKEARTEZ
259 AT, BERRFEVEETHS.

1) Mimori T, et al: J Clin Invest 68: 611-620, 1981.

2) Reeves WH: ] Exp Med 161: 18-39, 1985.

3) Mimori T, et al: J Biol Chem 261: 2274-2278, 1986.

4) Mimori T, Hardin JA: J Biol Chem 261: 10375-10379, 1986.
5) Dvir A, et al: Proc Natl Acad Sci USA 89: 11920-11924, 1992.
6) .Gottlieb TM, Jackson SP: Cell 72: 1-20, 1993.

7) Suwa A, et al: Proc Natl Acad Sci USA 91: 6904-6908, 1994.
8) Kirchgessner C, et al: Science 267: 1178-1183, 1995.

9) Hartley KO, et al: Cell 82: 849-856, 1995.

10) Suwa A, et al: J Clin Invest 97: 1417-1421, 1996.

—408—



464

Vil ®ZZ809E 6. HCH®

meX b intE

Anti—histone antibodies

B B

[Key words: autoantibodies, drug-—induced lupus erythematosus, histone, systemic lupus erythematosus,

ELISA, immunoblotting

1. 8 )

2. REOEMN

LR M idzavF rORNERBNTH S
X VFY—LEBETAEEARTTHY, &
ERTIVB(TAVFUBITY VV)IZEA,
MIT 77 VR EELVEEBERTH 5.
TRTOEBMIBIZIZE A P BEEL, 20
7T BESNIELLEBLTREESNS. €A
M iZS5EOY 7=y b, H1(21kDa), H2A
(14.5kDa), H2B(13.7kDa), H3(15.3kDa), H4
(11.3kDa) »H#R S b, H2A, H2B, H3,
HeiZ& 4 25 F e Lzt s y<v—(aTe
2N NER) EREL, ZOEMEIZDNAD2
BlEx (146bp) BXDWVWTRX I LAV — L2 L2 5.
YA —BAMVHLIZRZ LAY — AR
BES5EY, X7tV —LrBok&Ltruv
FUBERFIC 2D BIEN, HESMEED
B bIER ST aY

e X b ¥ Huik (anti-histone antibodies:
AHA) X, S@&ar) 7~ b—F X (SLE)
BEIIERIN, TOBREHFRBELN—-TX
(drug—induced lupus erythematosus: DLE) &
FTHEINLY. AHADSEEICREENRS
EHE, Tuhf T IFEREEFEITVUY
Thb. 72, BARESLE EF V<7 RO
FHROLX7 VLAY~ ABFEERV—TAHET
HY, X7 LFYV =0T BREBIEENFD
BERSTHHDNAL LA P VIZTAEHD
PUEKEED M) F— L e AU EEMITREN T WY
7oAH5P GEEE, HINY 7 ¥ M THAHHI I
H5HOCRESEDHEMERSSLEET VY
T AZBWTHERBINTWSY,

AHAWBSLE CHHEETRINS NS, DLET
12 SLE IZ %819 22 5t dsDNA R 5L UIRNP, #i
Sm¥ifEl EDFL R b Y EBEICKNT B HUAS
BRHSNIY, AHAORIZY B LFHATH 5.

3. BEHOERGE, RERHA

Rk, MEZHLTHT L. IgGRIEER
ZEOTHY, 0.02%ELF PV 2ZMATHE
BHREY 5.

4. B E &

AHA B ICIE, #MEEARIG, BB,
RIA, ELISA, a7 oy b (IB) Bk &A%
ENTEL 22 TREEPUMKE, ELISA, IB
EIZDWTET.

ZBBEe A M rETREIATwBEFY ¥
MIlRe XA b 2)AS, =7 MY EEKRIMER, <7
AR Eh 5 HPLCIC X WS T X 5.

a EXHE

AHA I BEp-2fifa # & & § 5 sthifkik
THOHER B LZRY. XEDOATIZIAHA
ERETET, EEOGM, EBRLHE L &M,
BRle 2 b Y 2 BER SRR AVS
o AEIC LY AHAZ RT3, Ly
L, A&B:TidH H2A-H2B Hifk st o AHA i3
el & 2 BBEEaNHAIE, FHEIMEETHS
Tl EERTERWILARELY, BEITD
nTwizwn,

b. ELISA

<A 2707 —MIb X EEMELE, JE

Akira Suwa: Department of Internal Médicine, Keio University School of Medicine BERESRBMAZESE MR

0047-1852/05/¥40/H/JCLS
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WERMEESF Y BRTTIy 7§ 5, v
VI FRILE 10-10°48), KRWTT VA Y &
A7 77— YiE#ERL b IgG(E-i31gM) 2
A5, HBRICEEZMZ, BRAEZBIZET 5.
ELISA 3ERKE T, SBBRELLETE 375
RS HASNS. AHAD ELISA * v
PRSI TV 5.,

c. IB & _

LA MR 15-18%DSDS-KY 72 YT
I FFAVERKETHER, = oo —2
TANI—EHEL, BMIITANVY -2 BE
miE, KATTNVAYKRRT 75 —EE#RTE
b IgG & RS &€, RERSIC LDtk E B
T35, REIIERELREESEL, SESHEE
BB TE 5205, FESHEMTR ) —
Z U IIEE S .

5. # # f&
E AN TR
6. IEEXNESR REEERTED

a. FEHFERMN—TXESLE

SRR EHAE I, AHA#SSLE Tl 35
%IZBHETHHDICHH L, DLETIX96% &5
BHETHLZ EPHESI N/, Rubin 51X RIA
% BV SLE 12 81 2 AHA OIS HUE 1 H2A-
H2B #44KTH % & LY, Portanova 5iE 70 %
£ Y73 FEREN— T A TIESLE & F#EIC
H2A-H2B AR LB ST 525, KT T
VUFRMN—~ T A TIIHA-H2B & & 12

H3-H4HEHEBBHIRSTHI L 2R LA

VIO DLE Tb IgG & 1 IgM Hilk Ml 4555 4
o572 0%, Totoritis &1d ELISA T, &M
TuAAL T I REREN—-T AT IgG AR
H2A-H2BHUkZ EAE SN BDS, F=2T vk
K952 32 DLE CRRAHMAIZRYE L 2
AT EmRLE

LA2L, EESEICHT 5 AHA O KSR
IB 3 T2 RIA % ELISA D& & £72 %. Hardin
& 13 IB T SLE Ifi% 24 5170 11 1 (46 %) 1= AHA
ARWAL, Hl H2BREFELY b— 73
ETHEL2 B, ELE -7 HLO

Ck#ll, BXUH2BONKEIZHLEL, X7V
FV—bHNHOBREMICHEI LERLT
ZFEZODOIBEICIZKETD, FHESERE
B HRIL, HiHld/e, HiHlc, HLHL, #L
2B, $iH3, #uiH4, M2AHHBDIEIZEL,
KW Ihd»OHIEA .2 Z#®T 5 EEEMFH
Hild/e ERIGLTHEY, Hld/eilz="—HN
IV N—THHEETHIEIRENTD,

Craft 51X IB¥#TDLE 2813 3 F B4 E I
$5AHADO S HEBE L2 7ah( 7
IFFERENV-TRESLEIREDICHIB I
H2B &, —#IZH3 L RS L7225, H2AB X
CHAtORIBIEENTH 7. —F, BFI
SV VERBN—-TATREESE LI L KIS
L, H3, H2A, H4 L ORI E L A DR
BERENZ LI, NIV VERRENV-TR
DAHARE R b U FHEORREAM (MY T
¥ R OBUKEERAL) & BET H DKL,
SLEBIU7ushf 73 FEREN—-T AT
e X P UDONKED CERWEE(IY ST
BREZEHOBKEEM) 2 ZE L, WMEOPEL
VN7 R%2 b EREN. IBEZHY
7z Portanova & D #51& Craft & DR % —HBSL
RByoH, Suhf 73 FERENV-TAT
W H2A-H2BEAHKRD v 1) 7 VUL
T BB —BIIZE LT BY.

Hardin 3 & (F Craft 5 OE&EIX, SLEB LU
TR T I FFRBEN-TATIEAHA R
X7 VLAY —LOBBEMLERIET 5T L2b,
EERX 7 VAV —LEENHEE Y, £
LFS5 YV UVERDLETCIIEH L7 0T
YHAHOCHAEEICHSTAMREEEZRLTS
D, MEDRERFOEVERETS. LaL,
AHADHIGHEZY b —70oHMEII—EE T
(%R1), DLE OZ W Rk —% EK,
HrETA.

b. IRBICHIT2HREX P oHik

AHA X SLE & DLE A OBEFRTHIE LB,
HaEhs, BV Y<FTIZAHADOHEEIX 5-
15% &2, Felty EREHESLMEREHFT
BEHETHL. HEEEEHY v~ F TIIHH
PRSI, 7 Y BEREHACHERNE V.
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466 : BAEEAk 63 3% #TI5 7 (2005)

%1 SLE &DLECHIT5 AHAOMICHEIE F—T

DLE
B (%) 5 & SLE —
Johf 7 3IF [ o A A
Rubin 5* (1982) RIA H2A-H2B H2A-H2B H2A-H2B, H3-H4
Hardin 57 (1983) B H1(C &%),
H2B(N i)
Craft 5 (1987) IB Hl, H2B, H3 HIl, H2B, H3 FA R
(BREHL) Bk (BfKHEERAL)
Portanova 57 (1987) 1B £LEe R b H2A-H2B H3, H4
CE KRN  (BUkMEEIRAL) (BRARHEZRAT)
Suwa 5% (2004) IB Hi(d/e, ¢, 0),
H2B

IB: %iE7uv b

T/, B/ANERESHESHAEMNRET, b 0OET53rd5. COHRIZIIEZLH S5
AMVHINY 7Y MIRT 5 AHAPBRH & DLE Tid LE #iIi8 BT .
HEDHENDS. i ssDNA Hifkiz AHA L #F LR, DLE

COBBE AT,
7. BEEHEEE ATy
AHA X LEMIRBER IS LELZ LERFZD b

1) Hardin JA Arthritis Rheum 29: 457-460, 1986.

2) Amoura Z, et al: Arthritis Rheumn 37: 1684-1688, 1994.

3) Kaliyaperumal A, et al: J Immunol 168: 2530-2537, 2002.

4) Rubin RL, et al: Arthritis Rheum 25: 779-782, 1982.

5) Portanova JP, et al: Clin Immunol Immunopathol 25: 67-79, 1982.

6) Totoritis MC, et al: N Engl ] Med 318: 1431-1436, 1988.

7) Hardin JA, Thomas JO: Proc Natl Acad Sci USA 80: 7410-7414, 1983.
8) Suwa A, et al: Arthritis Rheum 48: S228, 2004.

9) Craft JE, et al: Arthritis Rheurn 30: 689-694, 1987.
10) Portanova JP, et al: J Immunol 138: 446-451, 1987.
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BERY O FEEROMER

FeEYIRX
. A
4.27D4F§®EMH@¥%'
#EhH i
= =1

2Fu4 FEIX, BOGHAERR, REDFEREE L, BEROMEL ORI 2 HRK 26
WETHD. A704 FRIIVAIWALREEN DY, ERFOIEHERM, REIERZ COREP S,
fEAR, WEBICHHLET, TRLEEVGITLLENDS. /-, RE5E, KEFEEXILRL, LEE?
BEHEAVSEZ LT, BAORREZFIEHL, BWEAZ8/NMRICHIZ 5 Z &2 REE 2 5. EERN R

A7uf FROFEREZI LD

(HP9&EE 94 1 2092~2098, 2005)

Key words | 225, BER, A7uA F, HE, £E

iFL®IC

AFaAf FRVE VL, £ERNICBIT 454G
EHEOMFFICUHEOEBEMWETH Y, HEE
aNFaLf R, EINTIALF, BERLEY
PHH. BEEINVFIAL FIE, BERED»LS
WER, B BARFICESTHLELEBIC, B
RIESREHTHY. RA5Fuf FEIL, ZDOXF
O FEATLBICERLZZDbDTH S. 1949
#|ZHench 5%, BETY 7 < F (rheumatoid ar-
thritis; RA) BFICA 704 FELZHVERIBNZE)
B2EC, BE) —VEEPZELZ. LAL,
Huwbohzzavsv rik, BEavFaA FE
LLHICEMBEERYAL, sk, #E, OF
L FORERER L. ok, BIfEHZE
BL, WHEWEETLIENTEDERAT T
4 FEFPREFE SN, HIEAEE, REWHIZEE L
TBEREZIBOE DRBIZAVWLNTE .

ERTIE, BEavF I FEPOIL, A

Th HEL I ERRBRENH

AEARRESHR Fosk 105 - FR17E10A108

m)

B, EEeHE EHER, BE L5, S -
R’e55:, EWHEER, BMER~NOXELR ZIZ
DWTREHT 5. '

1. EFH#E

JREMTH B AT a4 FEIIZMAICILE
XD ZEICBTL, MRRERICBWTIT
04 FZEBFEERX—N—T773I)—ICBTHHFR
RSB LEETH. T0%, KEJUTOZ
DOBFICE-T, EHZHRT. F—OBFT
3, BEKIATOAL FESHRBEZILE &2
LB gy 7 &0 2B LERILA T4 F-
ZEMBEEHRLE L TERICRITT S, ZOBE
i, BB 7OE— % —HICHFET H5GRE
(glucocorticoid responsive element) & FRiENh %
DNADKERBESHMICEET S I LT, ik
EEHYRINF VoA EBDEHR%:
FE L, PLREEAPRBIER L v 72REE
H#zBl&REIY. B_oWFTIX, X704 F
ZBEADS, RKAE, REICHEDLLIYA AR
BESTOERTIRET 2EER T2 H 2
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LT, MIREERRRENHIEAZ 2727
+bb, A704 FEEHIESETFAP-
(activating protein-1) ®°*NF«B (nuclear factor
kB) &EEL, a5 F—¥, A y¥—uf*
v2(IL-2), IL-6, IL-8, EHEIEEF-o(TNF-0),
BRIR - v 707 7 —YVao=—HEETF (GM-
CSF) DA bh Ay, MIEBEERTF-1
(ICAM-1), PUpzfife B ImEk#EES HF-1(ELAM-
1) 7% EOEEFFRIL-2 TBARDERKR & #Fl§
5. 7z, A7 A4 FEEKIINFBZ A EHEAL
3 %IxB (inhibitory-«xB) D& % € $ 52,

2. £IF(FH & EEFH

AF5a4 FEIZIZ, X704 FOABERT
»HEFE, BEARL THRA- BITERERD
s, BYAL, PUBAREIER, BEAHER,
ERERBRE L, BAEFARRENTFHEA
EDOEBEANH L. BHE T HIEBIEHLL
SNZEIWER E 25720, BIRWICHEEERR
REMGWVEA2RBETAI LY, BENEER
b, RA704 FEFEEINTE/. 2Ex

¥, YL K=V (prednisolone;:PSL) ¥k

FaanFvrostgEoaansas FMER
L0, BREaNF 3L FIEEIX 08 1FI1ICH
ZAHNTWVWS, &5, AFLLLF=V Oy
(methylprednisolone ; mPSL) CTix, BEE a v
Fa34 FERIIEZIHR o TwS. LA L,
BREaNVTFaA4 FMERZEE, BRS, BE
KRBT THERHIIGEES TRV, JIRE
YERE, (1) BMmMIRO#FEREOHH, (2) BIMEK
B X UHMESF MR, ME AN ORRERIF,
B)FEL DRIEEY A P H A4 Y REASHRERE,
RAAY N—EAZ EEMHR Y 7 Ot F TS
F—¥ 2 (Cox2) BEMMENLI-TORY T
SUTFA4 VR EDRIERAT 4 T—F —DEER
flicks., &9 L-iREREICHFEMICER
+ 255, EEETFAP-1 °NFBOENEEE
VER%Z B TH5ERNOERILVHIRFINS.

(59)

2093

3. BELHE

EFLoA704 FEOBELIERAETERILIIR
TV, 2794 FEBDODWL DPDRFEERMIZ
BEEE, A FNERLTvELELTEATEHILE
XY, EBHaLVF A FIERSEBE VT
o4 FERICEZE U S, FEHO/EHRM,
EEERZ EO5BE b LIS, EXK, RBICH
be¥T, ThoxfEngitTs. X704 FED
bOEHINVFIA FEA EURERETIIRIZR
B3 5. —iRICMEHE R BRAIRVIERIL,
ZHEALOKEHL, EPENHEEFEH D
‘v, Zo7, HUHETDHFEPIRVIE
AN X DI R I RIERIRPB ONS.
—7 T, PISHEVER & RIS ERINFIVERT 12 FAT
L, 3B EVWERZIRIBTEHEER LT,
EETS.

aNFV— (e FoasFJ ) itk M EI
BEEELIVSWSINIBEBHEaINF AL FThD,
ERACBIT L 5WEIX 20mgiEE TH 5. 95
HansdFaA4 FTHAETNVRFAT O D400 5
D1 EVIHIBCEREaINF AL FEREXET
57:%, MIREERAZ BN ETI2HEBETIIAY
SRz, aVFV VIR aNF a4 FE
B2 w2s, RNTEHEPLPIZIANF V' —VITE
WMEAEHTS. A VFV— VD 0T EDOEE o
VFaAf FeEBLEREaINVT oA FERA%ZR
$5.PSLIZaVFV—VDCl, C2RICZERE
EEXEBATHILICLY, BEHEaVFIAL FIE
Axesl, EMEaNTFa4 FER2EBEL
72bDTHAE. 7TV F=2iE, avFyroll,
C2HIC_ERKEZEALZDDOT, aNF V¥
& FRRICARR THERL D ICPSLICEBR S WEHT
AH.PSLEAIT, 7LV F= VIR TIHEHE 1
TW5.PSLIE, BEEaIVF a4 FEBIZHERE,
BRREaINVFIA4 FERIIBET, £PWENE
WEIIHREREL, BREFER LRI, FO08
EAEZ->TWE., BREaVFaAL NMEB

BAARERMER $94% F105 - FRI17E108108
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®1. GEA50OA KD

= EPBEOEE (C KO | BWEILFIAK
B JLFVUEEEELT) =
TR
JFJ Cii1=0 0.7
EROJWFVY 1
R
JULRZVOY Cl1=C2 4
JLRZVY Cil=cCcz2, Cl1=0 4
XFIVIU RZVOY 4 Cl1=C2, C6---CH3 5
NP LT /O Cl =Ca, C9--F 5
. C16--0OH
EBSRIER
IRSAZI Cl =C2, C6-F, 10
C16---CH3
TFYXTI Y Cl=0C2, C9F 25
. Cl16a---CH3
NREIXEGIT Cl =C2, Co-F, 25
C16B--CH3

1347225, 20~30mg/H UL LT, #iE, S
JE, AEA ) Y A MEECERT 5. mPSLIZERE
anFaA FMEHZREELAZbDOTHY, X7
T4 RSV ABRKICELTHY NG, FY T
Lrua/ ViZEEaVFaA FEBZ8EEL,
—FHBBEINF 3L FEHZHEESE TS,
ING X EF T IEPSLDOC6 127 v 3K, C16 12 A F
WEEBALLZLDOT, BREaNVFIAL FE
Bzl AEZRw. PSLOCYIZ7 v E, Clbo
WAFNWVELEALLZDDNEFFH A5V UT,
COIZT7 v, CIGBICAF NVEZLEA L72d DA
REAXZT L THDB., LB THBPDOLBEEalrF
a4 FEEEZET 5.

4. 5 AHZE

BEHEZMEILERLIANEETLVX
7 Aiddrug delivery system (DDS) & vy, H
B EREBICIREI 2 INTWSE, 35617,
A7uAf FEOBNZEBERICHES BWER %
BRI AIUBTME SN THEY, BEIRIEEIC
BuwbhadAsuad FER, BOE, 8E &
ST, SLAZEICHIBBIC G S N, TEHEITE,

BAAMEAME Hosk 102 - TRI17E108108

(60)

RO, REER, BN, BERERN, BEIRS S
H5.

1) BOK/s

EHFSEL LT, EZOHRSH—ENTDH 5.
WIFNOREOZED (2T 100% BRSNS,
A7FuAf FEORIGEEIZE S, 5% 18K
IR BEE S EIcET 5. 8513, 1 48
CBEABEAOSWEICHLTEATOL F(e
FUZW%YV%mQ%ﬁﬁ?éﬁ,&QEO
MEFASH*HBL L-PSL Imgied 5. #H)
%, SRR DR HEE LI PHE RS % B
fEbhb. PSLEEARL T 225, mPSLRS X
Y, FXHASVUBHCONEEEL L
5. BOKRS T, EHSEERSE»—EHTD
D, 1BEZ5 1~4 EEARST 5. YHEES
B3, BT 3 EEERETIEKE (PSL 40~
60mg/H) # v, ER - MBS LT, B%E
(PSL 20~40mg/B), & (PSL5~20mg/H)
EREELYRAHT L. BRUICTSEEZERSL,
2~4BEREHMEL, UBRHRTA. BERS
ETHE, 2HIC1IBIR7o0f FEXIRAT A.
BIVEROBEI R CEH—FT, +okiik
EEAPELNIZ W, 72, BEZSEIE,
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BiEC{ER

BERE LTI | | GOSEE | MEEEEES | AUSNEEEs
1333 (mg) (62))] (B5RS)
0.7 25 70 g~12
1 10 70 8~12
08 1.5 150 12 ~36
08 5 200 12~36
0 2 4 200 12 ~36
0 a4 200 24~ 48
0 o 200 36 ~54
0 05 200 36 ~54
o 05 200 36 ~54

BIEHHEIC L 2BIBARE, O OBBROBRIZH A
REa&hs., —FT, ¥RPOEVE Foa
FUUR, BIZEWTFFH XYV VL, RBHIE
Bizmaie v,

2) BERESs
BORSFREAPL BRI FREL BD D S
EMNVELEBRERBTIE, B8RS ITHN
5. BRETIZ, B RMRRBRHEL L DI,
B o OB D B <, ERARERITEY. BEHE
FREEIZN LTITbN B AT T A FISWVAEET
i, mPSL (1 [H 500~1,000mg) % 5% MW
L 1REBRUE» T CaERS 5.3 HERZY
127 —n& L, UBRO%E5DPSL 60mg/H 2]
DEEZ D, BEBITIE, HRE2ALIFDS 2~4
B ET. KEAF T4 F (PSLEBEHET
1mg/kgbl b) oF%51x, MBEIZHFELET 51312
ETHDRATUAL FREFRZHNTELLERD
M, R 504 VRS 24 BRILL 4R S n
BIERZEREENESLRWERHICL 2R FEH
LAEESINSE. A5704 FREZRSEZBLSH
BT, #EE S PSLAESERENDESE LTS

BEE (RF04 F3I o8V REE) 5 TFhbh

525 HBE.NNVIFUBTFEHAF VU,

(61)

T XY R YV ERIFRFRISEA LEER
#HThHbB. EKFIRTFIAL FOHLFUELD 2D,
B CILEIROICRESMICER T HZ 25,
RABEIIB VT, 2BMIC 1 MRS TRHRH
L, BIfEHOBRBISHFS LS.

3) RS

HHRRSICELTIX, 75—k, 7TEL
F4 FEBBRAEZICHVORS., BIAE WK
H, AR TORECIREDEL, BVLPiRE
PEAMBETAI LN TXBAAIDSH. RA

BETEERB N 7TLAIO COBEERTTS.

4) BAERREANIRS

RABE OB I U CBEEPES 29T
na. MEENEAM L VEEICERADHEE,
MRRERNES 1~2 AMFEHRT 5. £HK ST
LT, BMEHDSRBE XD 225, BIEORER
BEDIV R R EEBEL, 4~6 BDOHRT 2
5. HEEOBREAF VLNV Oy, BE
ULy, BEBENY T AT VR ED
BEBE T A F VBV LN 5.

5) BEMKSES
TrNWARAINVETL FvO i, BEHEAN
WCRE LR RET 2 BRERINEO/NHET,

AAATERMERE Fo4E F105 - EE17510A10H
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RA~NDEEZ b D.
5. BE - BBDOEDS

A7uq FEZEHTLILETEERERI L,
RRBOEBGREZFIZHLDOD, WHIZEME
BORBRELRZLTBEIEVIETHSE. FO
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Abstract Low-dose methotrexate (MTX) therapy is widely
used for rheumatoid arthritis (RA) because of its favorable
efficacy and toxicity profile. Although Pneumocystis jiroveci
pneumonia (PCP) is most often seen in severely immuno-
suppressed patients, PCP complicating low-dose MTX
therapy for RA has been reported to sometimes occur. We
herein report two cases of patients who developed PCP
during treatment with low-dose MTX, and discuss the im-
portance of prophylaxis for this opportunistic infection.

Key words Methotrexate (MTX) - Pneumocystis jiroveci
pneumonia (PCP) - Prophylaxis - Rheumatoid arthritis
(RA)

Introduction

Low-dose weekly pulse methotrexate (MTX) therapy is
most commonly used for rheumatoid arthritis (RA) be-
cause of its favorable efficacy to reduce symptoms and pre-
vent progressive structural damage.! However, this therapy
has been recently implicated as a risk factor for opportunis-
tic infections. Pneumocystis jiroveci pneumonia (PCP) is
most often seen in severely immunosuppressed patients
related to acquired immunodeficiency syndrome (AIDS)
and treatment with strong cytotoxic agents or immunosup-
pressive drugs. In 1983 PCP complicating low-dose MTX
therapy for RA was reported.” Due to the wide diversity for
the options for the treatment of RA including biological
agents, we should take greater care of PCP. We herein
describe two patients who developed PCP during low-dose
MTX therapy and discuss the importance of appropriate
prophylaxis.
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Case reports
Patient 1

A 68-year-old woman suffering from seropositive RA for 17
years had been treated with MTX in a dosage of 5mg/week,
prednisolone (PSL) 6 mg/day, bucillamine 200 mg/day, and
diclofenac 25mg/day. After 147 months of MTX therapy,
she began to complain of fever and dyspnea. On admis-
sion her body temperature was 40°C and a lung examina-
tion showed bilateral crackles. Laboratory examinations
showed: white blood cells (WBC) 13200/ul (lymphocytes
660/ul), hemoglobin 14.1g/dl, platelets 20.7 x 10*ul, lactate
dehydrogenase (LDH) 480IU/l, C-reactive protein (CRP)
11mg/dl, IgG 938mg/dl, B-p-glucan >600pg/ml, KL-6
749 U/l. Her arterial blood gas analysis (BGA) showed type
I respiratory failure (PaO, 52 torr, PaCO, 27torr, pH 7.57).
A chest radiograph revealed bilateral ground-glass infil-
trates and reticular shadows (Fig. 1). A polymerase chain
reaction (PCR) assay of bronchoalveolar lavage (BAL)
fluid showed Pneumocystis (PC). Aerobe, anaerobe, and
fungal cultures of lavage fluid and cytomegalovirus (CMV)
antigenemia were negative. Methotrexate was immediately
discontinued, and high-dose trimethopurim sulfametho-
xazole (TMP-SMX) and methylprednisolone (mPSL) pulse
therapy was administered, resulting in both a clinical and
radiographic improvement.

Patient 2

A 73-year-old woman suffering from malignant RA for 14
years had been treated with MTX in a dosage of 7.5mg/
week, PSL 16 mg/day, and diclofenac 75mg/day. After 13
months of MTX therapy, she developed general malaise
and gait disturbance. On admission she was afebrile and
coarse crackles were audible in the left lung field. Labora-
tory examinations showed: WBC 4400/ul (lymphocytes
44/ul), hemoglobin 10.4g/dl, platelets 20.7 x 10%ul, LDH
512U/, CRP 23 mg/dl, IgG 477 mg/dl, B-p-glucan 424 pg/ml.
Arterial BGA revealed PaO, 25torr, PaCQO, 42 torr, and pH
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Fig. 1a,b. Chest X-ray and
computed tomography. a Chest
radiographs revealed bilateral
ground-glass infiltrates and
reticular shadows. b The
shadows disappeared after
treatment with prednisolone
and trimethopurim/
sulfamethoxazole

7.51, and ventilation support was required. A chest radio-
graph revealed interstitial and alveolar infiltrations, pre-
‘férentially in the left lung. Bronchoalveolar lavage fluid
revealed PC by Grocotto staining. High-dose intravenous
TMP-SMX was given for 7 days together with mPSL pulse
therapy. TMP-SMX was changed to pentamidine isetionate,
since her symptoms were complicated by severe pancytope-
nia due to TMP-SMX. However, she died of Aspergillus
prneumonia and disseminated intravenous coagulation 3
weeks later. Autopsy revealed infarctions of multiple or-
gans with intravenous thrombi in addition to diffuse fibrosis
in her bilateral lungs.

Discussion

We herein reported two patients who developed PCP dur-
ing low-dose MTX therapy. A good response was achieved
by early diagnosis and combination therapy with TMP-
SMX and mPSL in patient 1, while patient 2 was unfortu-
nately complicated with total Aspergillus infection caused
by a severely immunocompromised state due to concomi-
tant PSL use, hypogammaglobulinemia, and pancytopenia.
The prognosis of PCP improved with advanced treatment,
but PCP often remains fatal even today.

Since the first report in 1983, the occurrence of PCP
during treatment with low-dose MTX in RA has attracted a
great deal of attention. Formerly the PC organism was
thought to be a protozoan named Preumocystis carinii, but
the organism was later revealed to be a fungus and not
related to zoonosis by DNA analysis. As a result, it is now

37

referred to as Pneumocystis jiroveci, which causes pneumo-
nia in humans.’ Preumocystis jiroveci pneumonia is most
often seen in severely immunosuppressed patients, related
to AIDS and treatment with strongly cytotoxic agents or
immunosuppressive drugs. The use of a PSL dose of greater
than 30mg/day was reported to be associated with a risk
of developing PCP.* Recently, PCP complicating low-
dose MTX therapy for RA has been reported to sometimes
occur and it thus should be considered in the differential
diagnosis for interstitial pneumonitis, including MTX-
induced pneumonitis. Prneumocystis jiroveci pneumonia is
definitely diagnosed by the detection of PC organisms
in appropriate respiratory specimens using Grocotto
methanamine silver staining and an immunofluorescence
assay. The PCR technique has been reported to be useful
for an early diagnosis. However, the asymptomatic carriage
of PC has also been reported in 44% in the patients who
receive corticosteroids equivalent to >20mg/day PSL.’ The
polymerase chain reaction is superior in sensitivity to stain-
ing, but inferior in specificity.® Clinical findings, laboratory
data, and response to treatment should be considered when
confirming the diagnosis. Because the BAL fluid of patient
1 was negative in Grocotto staining but positive in PCR,
we diagnosed her as having PCP by taking all factors
into consideration after we started to administer PSL and
TMP-SMX. '

The pulmonary adverse effects associated with MTX
are reported to occur in 1%-5% of cases,” and oppor-
tunistic infections, such as PCP, CMV pneumonia, dissemi-
nated herpes zoster, cryptococcosis, and widespread
nocardiosis®™ have been found to accumulate with the in-
creased use of MTX. Although the mechanisms by which
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