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Bleomycin (BLM) i3#8R 51 )iz & hi@RAIRD 8.
& hiBonikIEHIERY peptide DHLEBHEHL
UMBTCH S, &Hid paper-chromatography I
TOABE (A, A, Ay ABIUA,) ¢BE
(Bl‘ B, B, B, Bs- Bs) &0)5’1‘13@0{53‘
HExhzEathThh, BREFERAINS BLM &
A,%50%L 1, B,%3%BEHSREEBAULUTEE
NB6DTHAB2), EAMEICOVTHERSY I,
2-mercaptoethanol, dithiothreit, glutathione %
SH {La¥YDFEETFT © DNA L &FIIRRISL, RIS
L7 DNA i3{E5rF® DNA kil shZ W iEE %
B, DNA ase TABIUMiENE, 200
BOSBMSHEES O, L EHTENAMEHIEM
Boh 5t 3B ReRTLEBRLTNE, —
HiEg shtz BLM REwmABELRLTELL
TRz X h, £ 1o HEERCOH U, EREOR

BLM OREMLIIEEBIcED LN, M- iF -2
2, - WL « I - fERTIZRC, M - IR - f
&« R72ETIRFI) . - THBIR 62 IXEREIC
DU, REEIERODEBOREIE BLM OfF
AR E#RL TV,

657 13 AFIORE LEEICN T 2 REIDE)
WEB TV, ZOEPERLEEL, BRETER
FEEEE LTETREBICED 2RO L. Z0%
DEOSWCHEE, SE, OBE, HN%E L3R
WL EIERICBNT AL EBbh - 12,810 &L
WY oo, AMREOFE LIRS ER
h, BICERY LoD THEYR C L PRE
ATV A 2 OMEE 2K RE, FiE e
1375 %—, BERILGEEL CEUNORERIHEIC
HUTEENHBED S TVAED) . HERS2IIEH]
DEYTH 5 R ERERRICE T 5 RIEHELISS
¢, FRIDEL)S Sarcoma T L 5 ARiEMALIX
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BT ROLEHIOYR & BB OREMAER DY
WCHBEHRNH B L LTV B, L LEd oI DEL
PETAEN ) L oED Y oSl BLM 2EEKIC
REHELT 2 L0 o8 & b)) Bt Y »o<EDR
BRBERSIIMETERL QO ATRESESEAL LN B,

Bleomycin DE/ER & U TI3F#, ORRK, W
oOBFKLE, FNOAL, KE, BEE, RBTE,
FAREREIR 22\ URGARMESE 72 £ b3 b B 3, TESROH|
BERlkAaLN2EMICNTAEZERL2(BDLNT
Wiz, ZhizB L THRBOAN, BRI
Bleomycin D&M icxtd 2 BB OWTHRE L, IE
BREEHOMBIERICEFIORMNZIT, HRE
THEEOMEH 2R » Y, TIEREROCEHAE
EEICE T 5 EREREREICTL T 2 HE2ED
TN EERELTV S,

o BLM i3 % DEEHR KR UVERBRFIC
BEL THEROFIEAIC R & s Wil & DRRMENT
dh, UrEEEFEELRNSHEICELTE—%
B L toBAsd - 123, & BLM i2 & 3 fliEEH
&2 3h 3 ILRA T, TERDFIERIICK 58 E
EIRAEARZEWERE LTHEHINTE LD S
ZDEMTHOVTRAEDO EHE L, KD R BREMBIT
DTV RVERRTH 2 EFREBARFICONT
7 DFREER, ARE L OBR B58 L OB,
HIEEDHAM, 8L » b BEORHMR 08I
SWTHRE L, REREOTFHRUCEHRRCBEL
TEFOHRZEBIIOTCUTZOH6FE L 2iR~NE,

2. HERMBRESVICHRHE

HEt SUESEARRBEERICAR L - S EELES
BECSHI T, Z DNRIZBEH46E, THIIBRTH 5,
ESRITIZ10~197F 3 B, 20~297F 4 I, 30~39F
6§, 40~49%F 5 i, 50~59F 214, 60~ 6971945,
0FLUETHITH 2, NEBEBINTIZRFEEME
304, EERevERE 6 B, Bk ocEE145], T3
B, HMmFE9Fl, BWREL G, FEREFELG, &
EBE1GITHE,

Bleomycin #55EI3ERIE UTI5mg8 2 B¥E

Fig. |. BLMfERICKWMESHEEE L AEH

E =

HRITV, 5 ~20%IBHICIBIE L TR~ ICBRIRAIC
BE LT IBRICE > TIHSHT 1 MR 27. SmpiC R
LTV, 1Hloaicid 1 E30mpDi S 2Ll
Lizo % LTIMIZ LT 6 #34300mp %2 & T—iH1
y—-nE T,

3.0 % B &

1) BWeR OB R O FREEE
Bleomycin ##5 U1 EHEEE B &6 DORIE
BORBIIRMI0F] (15%) , EHOBRLE S
(12%), MiEZsH (12%), HECH (9%) ,
BIRK6H (9%) , KEOALSH (8%) , A
RESH (8%) , REBREIH (5%) , 4@
281 (3%) THbh, TDS5 LIRS TLHH
B%—@AtticEZ@ZD» oh s O RS 2HIEERES
LbRBTIR P>, L UMARERIZFRE2E
It¥26DThHH, HRBEOBEL & biIL—ICEDL
KHE L LTV 3, —HEMICTT 5 HEIEE
(B bNI2h > T MEEOHMIIRA TR S
2) fiE=ziconT (Fig. 1)
1) REFEE .
Bleomycin i & % fiREE O RAEFEICOVTIB~R
3 LS LB E B TesHlr 8 Bl (12%) iZhfs
BB UIRMEE2 D 5. 20D 5 b 2 FlIARE
fREiz L b, o 1 lFRICE bR S hichf
IOV TREBEBZEH P sh T3,
1) &EBEKE e DRE%
HEBEEBINCIIBYE Y o <BETIX1450A 4 B (29
%) 1T, FRFEMERHE CIX306IMR 4 B (13%) kiR
ENHBELTHH, Bty v EcEERcHERL
T3, {BUETREHESFBEMNERIOBRA B2
NTWN3,
M) F4, AL Ok
49FLIF BLM ERHIILI8FITH b, Z DRI
I HREE O HBIZE» b his, L L50~59F ¢
& BLM {EHEZ2151FR5 6 (24%) iz, 60~69F T
18I 1 B (6 %) iz, 70F LIt cik 8 il 2 Bl
(25%) KHBRLTHH, BEEFIIHBEL TV

BT | & | PEA | s RER fle 1 % A BPFEDER |
1 57 5B | MmRE 240mg Endoxan W n%f 17 m
2 | 63 | v | EFEMEME | 240 - — IS
3 51 » | FUF KK |82.5~ | MMC, Endoxan, Vincristine 1T
4 52 ” JER S i B 330 » — : SRR
5 75 v | FEHEREE | 45 5FU+ Cobalt ~ B8
6 59 & | B oRfE | 420~ Endoxan, Vincristine B]ofR
7 55 » | KAHBPSRE 727.5 » | Endoxan, Vincristine # 17
8 70 » | RFEMAE (90 ~ c # T
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W2 & IHEREEN, BLM EROBEMIZ46FITED
561 (11%) ic, LM TZD3IH (16%) iT
MEE 28D, FBLEFREVRKICEDbh A,
V) #5&& 0BFK
BLM {ERRH100mpLAN TREHSHERELIZE i
3 HIC101 ~200mgdD & @D 0 {5, 201 ~300mgd & D 2
B, 301~400mg® & D 1 H, 401mgll LD $ D1k 2
T, 205 b 1 flIRIAMEBKE S T727. 5mpDRFR T
HEL TV 3 ,—7100mgLl RO FiTi345mg CHB L
rdob e b, HIERE OBRIZED bh,
V) BERREDHH
BLM #55K#%1 » BURICBREZEOHBRLICE
BbhzadDidzfic, 205515139 B ICH
BLTW3,1»A&b2, ALIRDE DX HIT,
2,ALH3 -ALAD L DIX3F, 4.5 BLIED
toiz2 e, 201 FlixkEBE 23D T11, A
IKRATN S,
) ERRER
MRV B A CEE 2R R L - BROFEEER
17 GlicEi e, 3GlicEEe, XS5 Gk
2B 3, zOMICIIBEE, BRILE, ARK,
REEDH 55, MEE2EOLVERICHT A H
BE L ORI EIED bW REFRR TREKRRA
FOEH L UTHEZ TIX a-acid glycoprotein
dcriednd fibrinogen DIEIASH bh, {LFEHEEEIC
L ARG TIZEE L, BRAITIIBOBA LGNS,
Z U THAlic & s MEEFCRRFBICEES & AHA
BHs, (Fig. 2, 3)
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V) BLM #ERIOM L FETR
(BEEDIIRE)
2HIICERSREFR2ED 5, L 1HTIRE
TS ESicEE IhESME 2 b, XATHE
IS E 22D 5. 10D 1 §IT i3RI R A

MEHETUV, C,id55% LETL TV,
VI A5
BLM {#H&IC Cyclophosphamide %{HFL T\
280160, 2,0 @S E SFU 2EMLTNAS
$ @ 1#l, Cyclophosphamide & Vincristine #
BHE® & o 2 1, BLM {#EFATIC MMC & Cyclo-
phosphamide %2{£MA L, BLM {Ef#&IC Vincris-
tine Z{FERALTWVWA DL F|, BLM HE#%IC
MMC 2#RLTV3 D 16T, Blb 8 FlokiE
Ehz D010 6 FUIIERERTH b &ICH I TRFD
DR CHER 2ERA LTV A,
X) WL ORF
MiEERRORE CREF & & BLM 2/ LT
mAEME, MIBHE LV E L, BHEFMEMEEIT
HrrewoF B E 7 b FOF UERFERLT
W3 A5, % DERIFIZER 3§, BiReTETEDS
I5h, 20 EBRBICBITLELOSHITH 2,
BUETFIOZ CIZKD $ O T, EEFECOERER
ST EIDHRE LBV Db H B, BHRD
3 BUFR 2 )i SRS A G ARAE SR B IR % B
U, NAbHIER 2 @R LTV,
X) FEEOKILIRFR (Figd, 5)
SRR ERRE 2 E L T8 & D & SR
ReFed s b0 2EHIcKIah, BlELS6
B, BEY2HTH 5, NHARMMICTEET 5D
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S5HIT, —fAIfiEET 2 DR3IFITHS., 2
1Zh s 2HHRE I TS ONAUE b iIctaE b, KB
I ERBHCER L TOABRSA OGNS, VIREH
oo BIKET R 2R LT b DIRBD 5 hiz, XA
DO—HIMSECESIIHOEET 2 B3O BE
MR EDOHRT 2 MBS 2,
) ERSR

BERTOF DLW THEE, kK, FREHEEFR
EUTEHERART 3, Wil L & CEMPROE
HEZNIERT 5 LBbh s TEOESH, 6T
I OMSE 28D 5. [EXFCRELHO X
B EERO SR/ FIADOERH H, 20D
EREBFEELEL T A MEZ1E class [Tho-
1253, W & 28 LT BLM 15mpi8 2 EIEIRNE S
2179, Ud L BLM &&90mp D& T L WEE,
BEH b, MIBLRETEEMBRBRE 2D
72%, BLM #ME LT Predonisolone & A-B
penicillin 285743, 1 » ARICIZEE, wKE
RU, VEBORAPEDIZIH MMC % 6 mild 2
EETHRET 5, L LE3omOEICHE, ARAR
e RL, NEHEHEE L IFRERE s RO T 5,
ML 8 T i E LEICERLRRE 22D, XE
TEOMSHE & EHICHEBEL T, Ubkoicy
MMC %2/iEL, BERAZ DHHERIEIT) 8 K
RGII2F IS U THET T 5 . JREB2H I /£Ss Se
DR, [EXMR, K TEOMSKE, MR
WETHH, BHEEIHAEMEFICERTH -1,
FiSRHEED M ORI R E LTI TRROTEL T
Ho12e TRIILMBPABOBHECHSEEICED 5
NELWEE L AFEBOER2A 5, COF ik
IR, U v/SER, BERROERORB2ED,
RYBIEMIEOHE L ALNE, T, LA
Y ORI AFEA TR b, FEIZERZIGRE
PRy lABHREINSE, UL, foamy cell D
HBERDOEAONBEDATH S, MiD 5 - (MIFEHE
ThHAHY, Ml LEOMTFEEEEIIZERICALN
5, MMIREX OB LEILE 2 »FTICEY
bh3, (Fig. 6,7)

4. BIELSVICER

WEHC B 3 HIERIR S b - 5 FO#EG»
BUNEEFOMEKIPELNE LT HLLEDEL,
SR ARTCEEDRLERRLT, $ -5
% BEICEBEZTR>TOARRTH 5,

Bleomyein 1XHBIR 51 itk b BRINIHUEIM

/S

wmaBTHH, 165N itk > TRELIECER
LANTEN, UL LEBTOERATIRIRED 5
IFFEIES I b B TH B T L HSHBFL 1211-13),
Z® BLM d#EicHsiT 2 AMEREIIERR 5ic
BT, BEficH T 2ME 2B 31, DT & idfth
DFIERIC L~ B TRHET N EBRTH A, Ly
U—F T REEER & 5 W IAMSRMERE /s & DfifEE
Eio X AFECHHTR D OEFICEE IR T E T
32), T TRERDOFERILINT S folic acid
Antagonist, Myleran, Cyclophosphamide 7Z&®
FERflics Tz SEHEBEO EAMED 5
WIZRIE R D R B 18-21) > Myleran D ffifEHE
ez FOWMER B B, ZOEFIIBDTIEL,
ThET—ROEETAECATIIEDL -T2, L
L Bleomycin [fifEERAERIXT. 6~16% & ZEERHE
ETERALNEAKY OBEETH O, ZOTH,
BHAZHI OISR OTESLIZ B TEEME L
T>TETWA, HED Bleomycin #E5D654H
OfEEORE X 8 H (12%) <, Hill52)D7.5%
L hidesBNE 3 ThH A, TS DEFICIF
FREH»ETNTE HEZEORETEGHEICL
20THH, HEIND S 2BREABCIES B
DOEITIRI & b BfRbd 2 HicBbN B,

KRB MEZEORBERIIEM Y v ETIX
Fissm 2 5L ETH b, CHIZERY v EICER
U WRHEMENSSH 2 D, SISHE TSRS
Ka3mElFl Chloroquine23.28) 2}H L T 5 1o HF
Ehmtlshizob, BIMOEEEREDLE 2%
nb, ZzoahbEELLNS,

HITHERIc & A FEEIZRD bhiz, XESIK
L BAERILOVTI, S0FULOESBILRELT
#h, Hic BLM #5810 FTTHEL 123 H
i 2 FIIT0OF LI E T H % DI BBREN, —549F 2L
TOBEFEETIIIFICHERL TV A, LEILED
5 NTVIWV, THICBIL THEIR 5 13 By EER T,
EM®D BLM RigH{baEizZHicins g3y
fiti, 2@ TD BLM BENSEL LS LTEHH),
LOBKTORREANEBENSH 2 LRSI S,

B¥FRRED BLM #H581345md> 5727, Smpic
HIz->THEH, 100U TOEDHB3HDH H,kh6T
UbBEAREEITLZL, BHTHEAZNSHELBEL
bz, RERREZOMMIZ1 » BLAD» 5115 A
KRATED, 6613 » BUNOEIRIcHEL
THEhH, LOE»SL S BREMEL b Dftictd 2 B
ERBBEIEEN S,
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ERERBEROBRIER E LTk, 8FIH 7 filic
BROMmERD THH, T OHBEIXZ DB,
R REE s CDRER E & b IFEE 25 5 —E0IR
e s s, NMEE BT 2 MRILERE i
VTR, REOBWEROEBLFITIR m-acid
glycoprotein 725 MC fibrinogen DSE{EZ & H,
Zh5id Bleomycin #5ICL 3BEXONGEEL
oh, BIVEARRO—EE: LTEHRZETSLD
tBbhs,

IEEESRIR 8 flD 5 b 6 Hlid Bleomycin {H3RM
HAHWVIXFEHABIC Cyclophosphamide , MMC,
5FU, Vincristine FOHMERIZ{ERALTHH, X
Z®D 5 5 2 Hlik Cyclophosphamide & Vincris-
tine 2L TH b, 2ELULOFIBEIZER LI
SEOMEZBAL TRESOMENR2EERT 5
BEBHB LS iIKEbN S, X14Hicix Cobalt-60
Bi%2t7-TE b, ZOIEHAKEEEIX Bleomycin &
BOTLUTWEETHME, ZOMEHELELS
BEBH B EBONE, XEFWERRREP 1 Gk
R & MiSEED D b, Xho 1 5Tz GUIRIRE K
EMSEETY% V.C. 1255% L{EFLTHH, MmFlE
LAY OMEYREEORIBELON D, COD
2 BILIN DIEGI & £HI50FLLETH h, EAKEDH
BEWELOTAEEE L HH, ThSIIHEEORR
i@ sOEELE L TWAARENEZEAL SN 3,
Hic10mp A FTORSETOMEZ 3fif 2 flizE
SOEFITH HEKENC E LBbh 3,

EZDERICOWVTIE 3 FIIERL, 4 HlI3E
L, 1BIRTRBTHE, L UKD DB
12 OEEFER & 72 » 1 it 2O TIRHIRE Lz g
DEEEFNTVE, BRUK 3HIRD 2 fliXEFEH
Fif Ciifl$kic Bleomycin IS O GlIEH I EH U
TWEW, —HEM Y o ETIREOE/L B L
12 4 BID T~ T ic bR % fis i AT EHA L
TEH, 5L 1H0ANBBRLTNE, ZOEHRY
v SBEICE T A BREIDZ U S ibFIER O INEZ)
Biek 28, SRES) L EEFORRELE
BT ABENDH S,

Bleomycin MifE=E DRI L 8545 I3 RIRTZERIR Y
PELTH LD EBHEERREETILETAIDLIC
KBIHE, XTHEBEL HBELLEHBZNLITH
5, B, wk, WREES EOBREEROBD T
BOBICEE L SR CRERFTROBY 5055
b b, EHRA SRR L BB OEEHSEDN S,
MiEEOREBASLK I 3FTEHBIIhTBY, &

BREIO RN 1 B ARAERE, [EMR T
-1,

LDz &b 5 Bleomycin {FRBICDWTIRES
BB L, BEECEICHREOTFEET 5 EHIZ
B~ T, NEBRY> TREREREELT
SERRHIC I HSRERR T SRR L RS 2 KT 5 S E
BhHs, XTES25)L Bleomycin 1 [EE30~60m
DHERHIAERS L HiEDMR2IEHL T,
1 ARERIZONT b EBT 2 BENDH 5, [ithEE
BEICOVTIRIHERIITR ) OETH T E R
2R AT, &5 520 3K EEEE T & B RAEFEIRAT,
LR EREEFREROGD TRIAL 8B 5
hEBEH L HREL TV 3, NEIRMBEKD EHHIHA
L HETL, BHTHRBCTH 2 LOWED B 527,
X ai-acid glycoprotein % fibrinogen D EF
—fREL LTHERLEAON S,

#2¥ Bleomycin {EEDBFE I HEIEFOMEE
FECETIMEREEZALNADOT, HKHT
FEMERGEE L, XIAFER2HIREL,
RHESE %2 B5 1L 9 2 B B CiREHEFMmRmERIch 2
Chloroquine #;iZ Phytonadione % Bleomycin
(EFMEIL b BT A2 &1k CPBC @Hk8)E LT
SROEEO AL L TEWER 2L 5 L6 b E
TLWweEBEALNE, XIZHALDIE Dextran
sulphate K4V /a5 T4 —-& LT
LPL iEH2E D BRI ORR 21850 5 @& L
TV 353, Dextran sulphate IZEEBOARN, K5
bitd h BEEBR TR L 2 M+ 2 C & 28D
TWA T IhE T HIEEIOES2 E, Bleomycin
RIYEABIEOMED & PRIIEERE L ELLN B30,
ZUTHBEZ2EE L1254 Bleomycin % BIE
b 2 REMH b, Fic 2 G U THEY
BR¥5 L, HizR® Chloroquine, Phytonadione
#Hid ateroid hormone DFENYH/EETN S,

FHIOMUN DR DEE LTI, BEED
Wb & A0D), BEOINE TOEFITIIRE %
FEH TV, ThidfEgRicis!y 5 Bleomycin: @
REE & XZ OBBORERALREOZR ICBIE L1t
bDEELLN, BEZORAERERLEEZALLNS,

LlE Bleomycin DffiEEIIZEEL T, FFKIOH
THMELREORFBEEINL Y, ZOFRRAK
MR RS b, BRHAZHE, 158, TrHicBL
THSHERTNEZLOFELEATVA LI
Bbhs,
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HEABD Bleomycin {ERE65HIiz>E Bleo-
mycin OffilEE > & HEH L, X2 OBRHBH R
FHHIOWT HBRULUTIRRTHER 2812,

1) Bleomycin DEIVER & L TOIEE X AFIFE
HesHlo 8 Fl (12%) i@ oh, ZDHEIIHE
WESEVE L, WFLUTOEBEEZCRBY SN
Vo XBEE, WEN L OMIIZEE 2 HEIZE
»H oIz,

2) BEERE UTIIHE, &K, FRE#EIS
(B Hh, FERETFTiE ai-acid glycoprotein
A odic fibrinogen HEEE 2EAICH 5, BEL
BTk, RRANEHRELELTHE06 LK
HHEBREEZE LT A LD 2 HliCKBIHES,
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Studies on Pulmonary Disorders Induced by Bleomycin

Part I . Clinical Observation on Pulmonary Disorders Due to Bleomycin
By
Hiromi TAKATA

Department of Internal Medicine, Okayama University Medical School
( Director: Prof. Kiyoshi Hiraki )

We have studied 65patients, who were treated with Bleomycin in this hospital, with regard
to the pulmonary disorders induced by Bleomycin, and obtained the following results. Their early
diagnosis and prevention were also discussed.

1) Pulmonary disorders, as side effects of Bleomycin, were recorded in 8 out of 65cases
(12% ) . They developed in the relatively old patients. The patients under 49years old had no
pulmonary disorders. There was no strict correlation between the development of side effects
and the drug dose or the duration of administration.

2) The patients frequently had the subjective symptoms such as cough, sputum, and dyspnea.
As for humoral factors, a:-acid glycoprotein and fibrinogen tended to show their high levels.
Roentgenographically, the six cases revealed mainly funicular or patchy shadows in the lung field
and the two, mainly fibrous reticular shadows.

3) Two of the patients with pulmonary disorders had previous lung diseases. The pulmonary
disorders developed more frequently in the cases where the other anticancer drugs were used
before and after the administration of Bleomycin. The disorders tended to appear frequently in
the cases of malignant lymphoma.

4) The results shown above indicate that administration of Bleomycin requires careful consi-
deration of its indication. It may be better to perform periobically chest roentgenography or
pulmonary function test. When the development of pulmonary symptoms are detected, administration
of Bleomycin should be discontinued immediately. Furthermore, it may be desirable to use, if

possible, the fibroblast inhibiting agents together with Bleomycin.
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