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18 BB A IR 49ERI D5 Yk (Z & B Jetafiotl &
7 SE S S R R T

B AR AR S R (34T © - 80R)
ANk = BB

(58412 A 17 B Z4F)

B B8 B (chronic myelogenous leukemia, T CML L) ORMEIRICEICHRT 2T
IR EARE 2B hicT 27012, 49H0 CML 28R LT, SH¥%IC L 5 REFSTET 7.
Philadelphia (Ph!) $ttaikid 49 Btk 47§ (95.9%) &8 N7z, Ph'DIRERR I, 426 No9 & No22
HEGETOREERETSH > 7. BEHOMMREERE L, 44§k 35 (6.8%) i shlz, BHH
O 3B DREEEIT 47 I T, 2§12 No8 srisomy (+ 8 ), Noll trisomy(+11) % L T Nol7 monosomy

(—-17) ps&Bhiz, Fiz, missingY (—Y) 2 1flic@Bd sni, + 8, +11, 17 0RFEZ, SHEl
L EEEREED IR IR EERE TH 5. L L, missing Y id, BMEbcBET 55
RREAREPFER L LEEINL, AUHOMINNREFER I, 15605 74 (46.7%) K@D o1,
e fhis L OERE B L T, at random REM TR W I L 8RB & iz, REEBC X 208 THE,
hypodiploid % 2 #ic, %7z, hyperdiploid it 5 fliz®d s Nz, Ao RaAkoRT ki, 480 LD
YORE L, REEOREITTH o7, BREHEMAE LTI, Nos, Nod, Noll, PhlizfEH¥ 2 H@E?
AeN, 2O 7 EEOREEICRENS SN, £, #EREY £ LT, Nol7 isochromosome( i (17q))
D1 BB & iz, Y fkiss 48 B o hyperdiploid 3§\ G ALMO AMEL 2D, MBI T
ZEMELEL, AHELROLEHMLERL, FTETRTH > 7. SMHOMTIMMREERELLT,
17 No8, No9, Nol0, Ph'oBRIFAE L i (17q)MH N, Ihbic, SoRFLLEESMDLD,
TP 48 LI EL 2 2 IR EERERFRTRERRLU .

Key words Additional chromosomal change, Hyperdiploid, Hypodiploid,
Trisomy, Monosomy.

1960 4E Nowell & Hungerford & = & » T& % &
BN (chronic myelogenous leukemia, BATF

CML 2817 3 PhiUSAD IR SREERE b HRL T
atrandom TZ W EERE L, L&, %< ORI

CML LH&) Dif k A ¥iZ Philadelphia H#efafx (UT
PhiE®s) #ERah, Lk, REEOFER,

CML DFHEOFEROLOE LTEE SN, %< O
EHRENT WS, 1969 £ Casperson®IZ & D &Y
1 1 2%, 1971 4E Seabright?, Sumner 531 & T
Giemsa ik © O k0B & WGEOFE
(X FREEA I HES L Tz, 1973 2 Rowley® i, Phlix No22
OREEORBEOE L 5 AW RETIH R, Nod D
FEGORBRBCERELTWS 2 L 2REL, £/,

&, CML DA 2 PhiR @IS o (T ina ik
EE®NA 5N, FCBNHELRCRDbNZHEER 0%
EnbhTW3, (TINERaEREZAERIE»D T
%, HERELIL ELREERCYASNS, 8%
BB o N B STIIRHAERE & BB SIMEREE
HREBEOZRCHEAL COMIHEHASND ., #S
PREERIFD SN THRYL, LrLEEHcaLN
IR EERR & RO AR EEEEOM
BEHD LW, REREEREHCTFNT2ETED

Chromosomal studies of 49 Chronic Myelogenous Leukemia Cases by Banding Techniques
in Relation to Their Clinical Pictures. Saburo Kobayashi, Department of Internal
Medicine (III), (Director : K. Hattori) School of Medicine, Kanazawa University.
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DTEETH B, AMETIE CML *EBHCEHEL, &
RAFR & QBB RTR L OFEE 2R L, ETOMR
2B DOTHRET 3.

NERE &L UFE

1. ® )

19775 48X 19834 9 A £ TOEMII, £RX
FEZARSE L UENE P RER FE R T
PhiiE CML L2 a iz 47 Pl iR E Lz, Bk
316, ZotE 16 T, RIREFOFETIE 13~73 F (F
{#12 39.0F) Tho7:. CML OB MEEHNATR
LREAFREI L > Tk &hk. CML 0AKELD
WEwiE, BREEREFRGEKBIMTS %L LEHZ VI
BHT XU EOWFNL—F, 5V IETEEZH
rTbOELE, LHL, FBOBLUEHTERE
HFRP NS DEMERBL2HETH, BEBOK
BLZ0BOBAEEE L L TR%EE©L, &L I8

HH B L.
2. K &

REEEROENAER, T L TEHEREELR
Wwizhs, —ERORERFITIZ KM phytohemaggluti-
nin (I'F PHA L B8) E¥RI0Z 721 PHA BRI
EHEREE AV, RERE, EROTRAEED
¥ T, quinacrine mustard $faik (Q fefaik) % 72
FhD Ty mmERE (G REAXK) 2RV, R
ROEEARDIERI TR RN B,

1) BHEE

i) 20%® fetal calf serum (FCS) % &{riZ®&¥%
Iml iz~ Y PIRIEEER E 2 ~ 3T A 81T 2,

i) EbICE (800 Hiz/4F, 10530 L, LE%:
#Ts,

iii) EonI{ERALEYR (0.075M KCL) # 8 ~10ml
Mz, &5 colcemid # (2 ug/ml) % 0.05~0.1ml
MEZBLERY T4 T %T 5,

iv) 37°CTH 30 S EHERALIE % T 5,

v) {EEAMER, AL THETER B A5/ —
V=11 3)EK1I0mIIA, #EricERv T4 v 7%
L, 20~30 S+HEET 5.

Vi) L EEIRE T, a5 ALV S T TCEET S,

VIIEIEL, LR, A T THEYLEEE
CEET 21RE) OMREERCHERET 2.

vi) 274 P EIGEME (3~ 4 %) OMREER
EET UL, 3/ KEREIEERERL TROEELE
T 2,

2) FABMBTEE

1) AR OREE I ml 2 & 0REIRIE, EENIA
SV CEINRBImEE 1ml iz (PHA RINOR

ZITINA %), 37°CT 48~T72 REfiiies 4 5.

i) colcemid # (2 xg/ml) 0.5ml /%, &5
# 80 RIS E T 5.

iii) colcemid ZLEEEFELL, LIBT3,

iv) 710 ml OERMIBIE T 15 SHIEELET 5,

v) ELL LEEET3.

vi) BHRBEOMFEEEE(ES.

vii) DA RBEE R L ik,

) Q Bk

1) REMEER GIAERELIERERDOLEL S
Th&W) 2EDLD7Va—Ly ) —X (100%—
70%—50%7 L a—)) IKET.

it ) Macllvaine #&%&¥ (Na,HPO,+ 7 = » &, PH
7.0) KTEREBRILES.

iii) 50 xg/ml quinacrine mustard ¥k T 1253/
#t7 3, (quinacrine mustard #i3, Macllvaine ¥
B THBET 3.)

iv) FAKTHRES.

v) Macllvaine @ [ - 11T 1 HET288 3.
BAPZRLZOHCRACHEERVTANN—TF AT
HU%,

vi) BAFEMBET CHEL, ZEBP:2T 2.

4) GHREE (M) FYrED)

1) BB S R ERERERDO L 5T
v, N FOHDIZIC LT Ty v QIR
E2HEZ5,

i) 0.025% bV 7'y ¥k (EERHEACER, pH
7.0) T, BIKEEHERTIZ 1 ~5 5, BREBEER
ol 10~20HE M) Iy AT 3,

H)70% 72—V TH ) Py VB R ELEX ¥,
FARTHES,

iv) 5%Giemsa ¥ (pH 6.8, Soérensen $BE K TH
) T 10~15 ke T 5,

V)TRARTHaRBEREERL TRE, EEBET 2,

B #

1. Ph'BEEFIE>WT

Ph'id 49 Blrh 47 ] (95.9%) 2588, 2 izt Ph!
WD oz, UTOKE»513 PhiaMo 2
FEERSE L 72, Phr OB 47 B 45 it 100% T
Holzvs, B D 2 FOLKIFO PhiBERE, 202
113.2%, 13.4%TH-1-.

Ph'DEEEEIX, TN T No9 & No22 faihER D
EEFER (usual type) T, No9 MSA~DERREIZ D 12
Moz, AT usual type % Phl & B89,

2. {IMREFEREICOVT

BEROMTIMMREARE X, VERAEELE 2
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BlrgMEic AR TE o LHIEERS 4813

#k

IVEE . AEHOKRE T, PRSI REERY

B (6.8%) \2FRD S fz, BIEHIO M REERT Do B b (Dreeerrerenssesssissrsssss s 6 B
&, S TmREkEE 2RO 1AEED, Tz BBIZOWTHAT 5,
15 Bk 76 (46.7%) IZRH ST, 1§

1) EFOIE

PhUBMED 47 Bi%, He@RR 21T > R & A0
kRS OEE LY TROML I ~IVEIZAE
L7z,

I8 BEHOLORET, PhLISOIMERER

BERORET, Ph'os 281 30T, RER
HEICH B LD L, AMELEECLHIEERORE
AR TE RO EMBEENATHE, R1ITI
BEOES, HHl, MRE/BRLE, BEIA, ki
1L ATERHIE1.8: 1 TIHOFRYESIEIT.2F

BRI B D oo 30 TH o, PROBHERIZLH 100%TH > 7.
118 BHADHDRET, PRGOS g
BHDBHB b 36 NBO 3PIDES, 153, REER, ROFTEE
I BEIES & CARBORET, PRSI ORI  R2ERLE, £k, B2 DY ORERRXOR
T 8B AW 3MEBL, BEB X UMEREOBEE 2 ELE

Table 1. Chromosomal analysis of Group I with no additional changes during chronic phase

Sex/Age Duration (mo) Metaphase No.
Case No.|  Name at onset Date since Dx Sourse Total G Q
I—-1 K.M. M 67 1977. 2 21 marrow 21 5
2 S.K. M 40 8 32 N 8 2
3 0.S. M 69 1978. 8 1 n 35 10
4 1.T. F 57 9 4 ) 12 4
5 H.K. F 70 10 2 n 17 5
6 S.T. M 23 10 1 ) 3 2
7 K.N. M 29 1979. 1 1 Vi 10 2
8 1.M. F 30 2 2 blood 7 2
9 C.K. F 32 4 5 Marrow 28 5
10 K.O. M 62 5 1 ) 3 1
11 K.A. F 23 7 0 U 25 3
12 J.O. M 36 12 2 blood 28 2
i3 | M.F. F 31 | 1980. 3 0 marrow 12 2
14 M.M. F 46 4 1 N 9 5
15 K.I. F 46 4 0 N 16 5
16 H.M. M 24 1981. 1 0 U 5 3
17 K.Y. M 36 1 0 ) 3
18 Y.H. M 23 1 0 ) 25 10
19 T.H. F 60 2 1 N 9 2
20 R.I. M 73 2 1 N 33 5
21 T.Y. M 17 4 0 U 10 3
22 S.T. F 25 5 0 ) 6 2
23 S.M. M 50 6 1 N 2
24 A .M. M 15 6 0 blood 28 2 2
25 S.I. M 51 7 1 marrow 12 5 2
26 C.M. F 19 1982. 8 1 Vi 19 6
27 K.N. M 49 4 0 Y 12 7
28 S.K. M 56 6 1 ) 8 3 4
29 S.K. M 37 9 1 Y 5 2
30 | W.S. M 59 | 1983. 9 0 Y 11 5 2
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L, 2OERMGELLUL, EFALT~ 1 0@ 2
{7 - 12858 PR'EMO AD X FRETH - 7243,
adiEEl 194 BRTICIE 2 ETIE & % 43, No8 trisomy

(BAF+ 8 £18) OfTIiREERENAON, R
MR LRI, + 8 OBIIHR L Tz, FEFII - 2
i, Nolltrisomy (AT +11 £ Rg) & Nol7 mono-
somy (BAT —17 £B§) OTMHIREERE NS SN
B, AUEBOBBRTHTH -, EFIL- 31, 8
MHAIC missing Y (LIF-Y &8) OfTIMWReaER
EH100% 24 H 0, ARt 12y AL D —Y Bt
2+ 8, + 9, 1l DM REERE L b DEES
3% LML, At Z OKEH 100% % 5o
f. UTFIEO 3FIORBEKEILT 5.

FEFIIL— 1

36 oF, Zik, 1977 4 10 H CML L ##i& iz, M
SHFT R © BIMEkEK 162,000/mm?, MERE 11.9g/
dl, Mo/ME#EE 61.9X104/mm?®, FRIGME R TlLBHZF
¥} 2.0%, BEEEZMRE (AT NCC £ #8) X 43.3%
10*/mm?, EBEEFEk2.0%THh o7z, FdhEk alkaline
phosphatase fi (BT NAP &88) & 42 (%%, IE
BIEIE 157+49) Th o7, BRI 5 BIBAREIL 72, 181
# 2 BElO#EZ, Ph'd & %F 0, busulfan D5 TR
BIXBFTH o7, AL 19 ARTCE, PhBSH
w4+ 8 ORHINRREERET & b DA, 25 HOBE
a3 {8 (12%) A shdz, 198147 H, Kigl
) oo STEBRIEMIRA S T5% IR L, TAT EHES L UR
W marker DB T, VY 3FHRMEAKEELEBEL
72. VP (vincristine % 7z & vinblastine & predniso-
lone) ML TREEBHE LB, AR 16 BB
MMM TR L7z, ARt ROREESTTIE+ S

OBENIHER L T,

FEFI - 2

304, Bk 19804 4 B CML L @2#ra iz, B
Bk #152,000/mm?®, [ % & 14.0g/dl, /MR %
38.2X10'/mm?®, NAP i 78 LIEMETH o7, HIBHE
DHMRETIE, PR OB OHERLMNIC, +11, —17 D
IR EEREE 2F T 5 BN 5% 45 iz,
1982 4£ 4 A, AMBKRK O L HEOHAX 2RO AN
#R{b X 2HT L7z, VP #i%, DBMP (daunorubicin, N*-
1-B-D-arabinofuranosylcytosine, 6-mercaptopurine,
prednisolone) BEEICEH L, fiRk B & URKIMNE & (55
L CRMEME 23 BB L, altEtEkoRe
AL 2 o 7z,

FEFIIL - 3

62 F, B, 1978 £ 12 § CML 2l s hiz, MK
FRFTR BBk 14,500/mm?, ME%ZE 10.6g/
dl, f/vREz 20.6X10%/mm?, RIEHERK 19.0% TEEE
NCC i 65.0%x 10*/mm?®, BBEZFE 1.0%, NAP X 34
LEETH - 7o, BRI 4 BIEAEL B, - Y O
SRR 100% TH -7z, 1980 F 7 A, HIIBRED
BN FEOBA D, MEEWBTHE 2L
fo. BATHAWCIE, —Y BIAMZ +8, +9, +11 O{F ik
ERRE S L DR 3% IED o, 51T, 127
B#oaMiEEIcE, BE LIoRTML -Y, +8, +
9, +11 OKEEIAS 100% % 57z, VP EEICEHET
HERENESNT, MLE2EMHL, RUCZEREER
L&aMEl#% 2.5 ATRT L.

#

MEEE, 1SHEETE S i B MR PR AS O (308
REEREDOL SN 8FT, SFDES, K

Table 2. Chromosomal analysis of Group II with additional changes during chronic phase

Metaphase No.
Case Sex/Age | Date Karyotype % Sourse

Total G Q
OI-1MH| F 36 | 1977.10 | 46, XX, Ph! 100 | marrow 15 2
1978.12 | 46, XX, Ph! 100 Vi 20 5
1979.12 | 46, XX, Ph! 38 ) 3
47, XX, +38, Ph! 12 2 3

1981. 7 | 46, XX, Ph! 75 » 4 2
2TK| M 30 | 1980. 4 | 46, XY, Ph! 35 Y] 3
46, XY, +11, —17, Ph! 65 23 2 1
3TB| M 62 | 1978.12 | 45 X, —Y, Ph! 100 ) 25 5
1980. 7 | 45 X, —Y, Ph! 67 ) 2
48,X,—-Y,+8,4+9,+11,Ph! 33 12 4
1981. 7 | 48X,—-Y,+8,+9,+11,Ph 100 ) 25 4 1
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B, REER, AMi{LEOmMRFHRRTR £ AL
BOEERREBRROE 4 IR L A EFN- 1, 10—
2 1%, (B4 PRUBMERIC, R - 1 AT AR
kBITH D, FEEII- 2 3 EERRED SEELHT
B3, EHNI— 513, YV FREEHELoR, —
EEREEHSREARELERL LTSS, U
TEZO 3FOKRKFEAEIBET 5.

R - 1

27, B 1977 E 4 AR EHERD HRER
B, MESENATR | EmEkE 84,000/mm?, Mk
£5.1g/dl, M/EK 8.0%104/mm?, SRABIM D& BESF
BR72%, BB 8EEK10.0%, B8 NCCix 90.2X10¢/
mm* T, BEEEEE 12%2 3R 7z, KB & VEEE
Tk, BIMFEETLI IR T, TEERE & CFPERER
i, EFEML T v, NAP 3EHET L, B
Lot BIEBORBEITI TR, EXBFH
D IEH I, Phix b DBFHED 13.2%BD 5 h, #]
2RFaEMEEL L 28 L 72, DCMP(daunomycin, cyto-
sine arabinoside, 6-mercaptopurine, prednisolone)

PR THRLSEREL 2, HFEN 2 B0 PhEMEER

Saa 14 15

- u ¥

19 20

¥

#7211.5%, 11.4% &, Bz aro7. W lds
BEoEROHBEANELEREL, MEAEEHL TR
L.

FEFII - 2

50 o, B, 1977 £ 9 A HIMAER & B RSO K
ED-HEPZL . MPEFNAAR | Bk 52,000/
mm?, M&EER12.9g/dl, Mm/AVRE5.2X10*/mm?,
RGN T 1L FIEBERR 3 %, SFERER 26.0%, B NCC i
30.0x10*/mm* T, BHEIFEK 1.2%, AIEHEEK 8.8%,
FRRER 23.2% TdH - 72, NAP IZEME T, B ARE L &
oz, DO, PRBHED b D55 13.4%12 4
5N, FIEE BEHKETH - o, VP EE CEREHME
B0, 26 » B L D ER L BRI v
DERERD, £RTAMEGRLBK L. 8BRS
E D PhiEERIZ, &213.4%, 15.1%, 15.7% L ik
WX AEEE o7, T, AlEEEEBRO PhiBHER
12 16.0% T, PhiUANOEEZRD L » o7, DCMP
Wk L OSFIFRARECERE T L AEELR
9 » BT L .

18 ; ‘7 S e

P )

22 X

21

Photo. 1. Karyotype of Case 1I-3 during the chronic phase, showing trisomy 8, 9, 11, and a missing
Y. Arrows indicate the translocation of a part of chromosome No. 22 (Philadelphia ; Ph') to No.

9. 48, X, —Y, +8, +9, +11,t (9; 22) (q34; qll).
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FEFIII— 5

18 &, B, 1978 ££ 8 AREHMD 72 Bl %225
Lz, MEERRTR - Binskik 18,500/mm?, MERE
13.4 g/dl, M/MRER 16.2 X 104/mm?®, M Tz B8
ZE1.0%, HIEEEER30.0%, BBNCC73.2X104/
mm?, ‘EFEZFER 0.4%, FIEHER9.6% Th o7z, NAP
WRAE CRRIE 5 ek L 7o, WO AL, Ph'B
WO BFHED A TH o7z, 1979 5 10 A, RMBMmZ Y
v SIEBRER AU % 88%FR %, TdT &M, HMlERE
marker DR T, V o/ SEFHREAMEL L 2L 7.
VP EETHS » ABOZLE@RBEB o Nz, 1980 £
2 AU RMBMm I REME 1% IR L, TAT &
HietE, RE marker OME TEHBEFHREAMEL L
Z#r L, DBVP Bk & o HFIMH ML 21T o 1o 0ME
FitkCHESR, ERCEEEERLERCEES R
ok, 2EEHOEMELE O3 » ARFETLE.
BRI L UAEE 512 PRBHO B FEEOD AL
Aoiiz,

WIZIVEEDHEH & 6 PlOBBEIRELT 5.

IV

IVED 6 BIOBEBERTREE 3 1R, IVEOES
i3, RERICHMNREaEEE 2RO 66 (2013
IRl — 31T TR 2WRLIZ)TH S, EH
V- 11, AUELEREHEBELIToRERNTH S,
EFIIV— 313, VIRRAMELATH2. ERIV-6
Tk, BMEOENITIA T, BEROSHEFRBM

(PHA 8RN CfTod. 76 (EFIL- 3 2&d)

ARG NI RO R EEREZENT S &,
LEEE (£—F) 2ME 2/E% (hypodiploid) D& D
24, & 24%% (hyperdiploid) Db D% 5 BT, &2
4 (pseudediploid) @ b D ik o7z, + 8 413
&, + 9, +10, double Ph! (+Ph!) »3% % 2 Bl
shdz, Z7z, Nol7 A&k (Nol7 isochromo-
some AT 1 (17q) &B§) »S1fliciBoni.

WZIVEEDER DZB 2T 5.

FEFIIV— 1

31, Bk, 19784 CML L 2Mra iz, MEEH
FrR . AmEk# 107,000/mm?, ME%EE7.0g/dl, @
NEHL 449X 104/mm?®, FABI TIX-BREZFEK 25%, H
BHER 1% TH oo, BHTIIBHIRS L B
B2 5 %LAT T, NAP IZEETH - 72, BRI 4 SitEaL
ML, AMELLBECE R bo, PEOD
busulfan THFROFI 234 SNz, gL 14~ Bk
OEMHOREI, PRBEOBEFHEDOATH -T2,
1980 £ 7 B, RETEHOREH#EED, MTFHATR &
DRMEb 2L, Skl »AloKET
i, —17 O IMBREFRE 2 Db D2 06D 5
h, E»iz PRBEOBEFEE THo . VP EE,
DBVP B TEMREE-03, 2EEO0ERKL H BEH
MIHEREL, 1981 EEHREET o, BRIZIERET
TEHE 5B B 2 13 BREE T donor type DEL (46,
XX)#abnESEHES N, BiEE BB R
i RREFHEFRBHEL, BRLBNLL. B
B To e i Cid, 4 B OMilas RS H % L5,

Table 3. Chromosomal analysis of Group IV with additional changes during acute phase

Metaphase No.
Case Sex/Age Date Phase Karyotype % Sourse
Tatol| G Q
v1 J.O M 31 1978.11 | chronic | 46, XY, Ph! 100 marrow | 20 5
1980.1 7 46, XY, Ph! 100 ) 13 2
1980. 6 | acute 46, XY, Ph! 30 ) 20
45, XY, —17, Ph! 70 3
2SK | M 27 | 1978. 6 | chronic | 46, XY, Ph! 100 ] 25 5
1778.10 | acute 46, XY, Pn! 42 ) 12 2
45, XY, —12, Ph! 58 5
3SF M 57 | 1980. 9 | acute 47, XY, +12, Ph! 80 ) 40 5
46, XY, Ph! 20 2
4 LN M 35 | 1980. 1 | chronic | 46, XY, Ph! 100 i 14 3
1980.12 | acute 51, XY, +1, +8, +9, +10]| 100 blood 16 1 5
+mar, i(17q), Ph! 100
5TM| M 25 | 1980.10 | chronic | 46, XY, Ph! 100 marrow | 25 10
1981. 8 | acute 50,XY,+10,+20,421,+ Pht,Ph! 100 Y 27 2 1
6 TA| F 52 | 1981.11 | acute 48,XY, +8, +Phl, Pht 80 blood 20 3 2
47, XY, +8, Pn! 20 | 2
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REFRENBETH -7 LBbID, REESR
BT&hol, AL LD 10258, B4 D 116
HEICHEEHRMTEE L, BE 2 ZAMKERLED
BEIT, —17 O R T,

EFIV - 2

27F, B, 1975 4£ CML L 28 & 17>, busulfan
BECIVBARIERTH o7, BRI 2E£D
Bizi3, PRI OISR EERTEIZ 2 » -7z, 1978
F£9H, FBMB L OB TIHFEEROEMEED A
HEE(L & BT U 7o, SRR B EE R T, — 12
% b OB 58%ICR 57z, DCMP kTS
HRER/S, ANELED 4.7 B TRE L.

FEFIV— 3

573, B 19804 9 ARATRE L, KEMOT
BRIk 23 46% % 5D, NAP 3 186 L E¥fE T
H ol Bid 1HHERE. FIZRAMEL LB ..
COROBE T, +12 % b DN 0BICED &
N, PR OAZD b DX 20% ThH -7z, VP RETESLE
BEER, 1.8y BRAKET T L.,

JEFIIV— 4

35, Bk, 19754 CML M S iz, e

FRR © BIBREK 17,000/mm?, MEFEE 16.5g/dl, M@
AMREL 41.6 X 104/mm?®, NAP J{EETH - 72, I 3
KREaALED, LU busulfan 510 & D EBEIERTH -
72, 1980 1 B, HIMBRE & EOHEA 2D 1228,
ITHA L 2W L, carbazilquinone THIMERE DKL
E&Hl, BITHHOMMT TR, PRBEOBFEHED & T
Hot:, 19804 12 A, BUHIMEREOEHN (88,000/
mm®) & RIBMICBEFEFER % 25% 300, BRI dry tap
TRMEL L2 U7, PHA ERIRMILE T -
BT, ER3IRKFRT LI, +1,+8,+9,+
10, +marker, i (17q) OfTIIMREERE 2L Db
DM 10%HIR L Twiz, VP B LU DBVP FEE:% ¢
DELIDERIE oY, BHBECLEELT
BoE 2o, ftkiakks » ATELE L.

FEFIIV—~ 5

257, B, 1980410R, CML :2Mahs. m
WEHPTR, | BMskEk 28,000/mm?, MEEE 16.0g/
dl, M/NE#17.6X104/mm*T H -7, NAP i 102
T, BEAEIL 2o 7o, BIREEOKE T, PGS
DBEFEEOAZNAH SNz, 10 ABO SRR
i, BR4WCRT &I %, +10, +20, +21, +Phio#g

Photo. 2. Karyotype of Case IV-1 in the blastic crisis, showing a loss of No. 17 chromosome. 45,
XY, —17,t (9; 22) (q34; qll).




1S HEEEE LM - 51 2 REMLOHIE 901

HAs 100% 12880 & 117z, BB T, EEHRC
& DEREHEMER, BERRIBUERSHEL, fRrie—
R B L 8Bk 3.1y ATHT L.

EFIIV— 6

52, M. 19784 1H, CML &#fisark, m
WHEAFTR | BImEkEK 74,000/mm?, MEEE 11.7g/
dl, m/MRER 36.1X10*/mm?, FRABMhD EEEZESkIT
8.0% Tdh -7z, 1980 5 12 A, GMEREIIMEIL 7223,
busulfan OEE TMEFEMNRES A7, 1981 £ 11 A,
BI & BEOMAEED, MEEMFFRTANELE
2L 7. B#EIX dry tap T PHA SERIRBMET
LI REELLROKE T, BESICRT LS
iZ,+ 8, +Ph OB E 23 80%c B 57z, + 8 D~
ORI 20% TH - 7. VP BiE TERIERE £ 1B 728,
&itiz{bt 1.8 BT L.

3. 1B & USME CML Otk edsRy

Z>o2unwT

BHIAO TN R EERTR R, 44805 35 (6.8%)
wEHoN,+8,+11, 17, ~Y BNEL 1 Fliz & 5
hiz, REEBOMMREEDOHEE 2B 1 1R 7,
No8, No9, Nol0, No22 (Ph') 23 3 {EA

sh, IhsUhcaRIRed:, TEECED N
To. REFEKIZA %<, Nol2 & Nol7 ic&x 1 B
vonf, i, BERELLTI (179 X 1Hlics
Y OV A
4. RO REERE & BES
BHEHD 15 B & (TR EERRE D 2 v b 0 (non-
evolusion) 8 Bl &, {THIRVREHEAER2HTIHD7
BlcXBIL, & 5BEER2E—FIZLD, hypodiploid
2 # & hyperdiploid 5 Iz 3EL 72, B4 KBEOA
MR RO KRB & B O MEFEWFTR 2R L 72,
1) fTpyakRE & 3Rtk oBERE
ROWCHFLIVEERE— FRIKAEL T, &HOR
HECBROEBEE LT L2, 15 FIOFHEREEIZ 47%
TdhH 3 DX L, hypodiploid # Tix 2 #rh 2 #
(100%) iz e £ B3 5 N7z 5S, hyperdiploid BT
X, 58I 14 (20%) wOAZEEENES N,
non-evolution B T DO EAEE 1 50%TH Y, hyper-
diploid HOREEMEIFARTH o 7.
2) fTheRakRE L Stitko £EEN
BHMECEREHBEZT o 28 (EANI-6, i
BIV—1) %K< 13BII2 DT, ANELEOERR

-

21

Photo. 3. Karyotype of Case IV—4 during the acute phase, showing extrachromosomes 1, 8, 9, 10,

marker and an isochromosome of 17q. 51, XY, +1, +8, +9, +10, +mar, i (17q), t (9; 22) (q34;

qll).
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% & 2 12 7. non-evolution ETIZ 7.1 > ATH %
Diz¥t L, hyperdiploid BT 2.5+ B £5G# L, non-
evolution BN 1/3 DEFHMTH » .

3) EfEES L UAREEO TN L 3Rt
RO MTEEMFTR £ OREEICDWT

#6112, - FRCHELE 3 HOREERCROM
ISR RO REE £~ 7. hypodiploid i& 2 D & T,
RIDBE & HrBcER e T & 2 vads, hyperdiploid BT
o 2 Bl L TIVMER OB BEENTH -
1o, TR &R0 BIESFRR L ATERERE, non-
evolution B LB LIBA L Tw 2 HAIN A 617z,

% =

1. Phi@atkico1 T

1) HEHEE

WELC LD PROEERER > TW, PR OB
Er A5 L, Whang 591 85~90% L &L, &
EONEPDIRE T, 100%TEVEESTRERTY
3. AWERTIE, 49 U 47 B (95.9%) 2 PhiasgE®
sh, FIR/NEOHRE L —BL #ERB S .

PhiieM CML 2B T 2 3RE 1L %8, BAD Ph!

#

etk CML 0% L LT, HBHNESEOBRES
<, NAP RiEfET, BBER LELEXRMAL, BHICE
HER b s E U, MBICETRETH D 2 EMERINT
V3o HEFO2FHE, 1TFER2FOEMETH-
fo. MBI X M/MEE OB DB sl s, BE
I IIEEN B X CEBRFTR I Ph'BtEo CML & i
WLUCHLLREZERRRD oh»r o7,

2) PhfefkDEipE

1973 % Rowley® i, Phiir{fi3 #x 2 No22 #@
HEEBO KBTI % L, FOWFIRHA Nod ek
WEEEL T3 I b 2HE L TLUK, Ph'OEE M
TLHEITSEHA NS, PhEto CML @ 90%,
No9 & No22 $xfathk: OAHEE (usual type) Th
298, #10%1 No9 LIS~ DEZEE (unusual type) #%
H6ND, No9 LIANDEREE - L Tix, Hayata'™,
Engel'®®, Lawler &*iZZh Z 1 No2, Nol3, Nolé
, Nol7, Nol9 ~DEsfEF|mEL T b, FRETY
HEEEARTE DEEEE & L WIEER' R, No22 & Nod 2§
1 3 DORAEMTEHICIHEL TW HEMLRES
TV %, 1977 42 Sonta & '3 usual type ® CML &
unusual type ® CML o M¥IEHEMFTR & BRER 2t

Photo. 4. Karyotype of Case IV-5 during the acuse phase, showing extrachromosomes 10, 20, 21, and
double Ph! chromosomes. 50, XY, +10, 420, +21, +Ph', t (9; 22) (q34; qll).




IS BRI Q LRI 8 T 2 REEOHTE 903

L, MEOEICIBAS L AERI R EWEL
7. BERBIT, SRR TIT o7 47 HiE, T_T No &
No22 BB &M @ usual type DEEEETH o712 12
», MEORETIITE R0,

CML DFEiz it No22 kRl i R EE F o8
HY, BEICLZMELHRIZ L > T CML BEET 3
LT BEE, No22 REAMEEAZ DS O CML
DFEELEESH2 T 23055 55, BETRREE
@ mechanism {288 & Tz,

2. M aL s AMANREERYE

BEHI A o N BTN EERRE I, AEHOR
BB, B2»EHETHINEEREATY
5., BUEHOMINOREERETE I, SRl 3EE
BEDOLZVHONEL, ZOBHTOVTRIFHED A
»&. Lawler'” 8 X UHFE S 913, BMEHAC MoK
REEREOBM Y LT, T— Fii 46~47 OEFIDK
SHEED, BEHOMNMNREERE S L Eh
DEENRZB W LBNT N B, RICE2 OFTI0EIR
BEWDOWTH~N3,

1) No8 trisomy (+ 8)

Lawler'®iZ, + 8 D18 B8 1) 3 [NV GEER

WOEEIRIR IR LMEL T3, SO ISR
BEEEE, + 8 DADEBEZ WY, BEHO LD T
B+ 8IS HIMOERE M2 Z e B8LIELIEAS
na, BRFIOEFI - 1 T, + 8 DEEIAE IRl
197 ARNC 12% & 5 e, BRI+ 8 ORI
HonT, PRBEORFEEDANE LN, ZOE
HEHD + 8 1, AMER(t L B EFEEED 2 WEEO
TN REERE L £ 2 50 5, Lawler™ 2 18 HE

No of case

- N W b

Chromosome
no

1 i1

2 loss

No of case

Fig.1. Chromosomal changes in cases with blastic
crisis.

Photo.5. Karyotype of Case IV-6 during the acuse phase, showing a trisomy 8 and double Ph! .
chromosomes. 48, XX, +8, +Ph!, t (9; 22) (q34; qll).
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I+ 8 & b ORES, HlEs & UEARLERETH
%LU THERI % 8ReE L7z, %7z, Lindquist®”id Ph'i&
O CML THIHRL Y + 8 2 ¥ 5 BB 100%TH -

Manth

18 .
-
12
o BMT
»
6 L}
o BMY . .
a
—8— 25
1 ]
a
u
L]
Non Hypodiploid Hyperdiploid
evolution

Fig. 2. Survival after blastic crisis of Groups I
and IV. The survival duration is plotted for each
case (® and 0) in group I (non-evolution) and IV
(hypo-or hyperdiploid). The cases marked with
open square (O) were bone-marrow-trasplanted
and not included for averaging the values (&) of
the survival duration.

e

723, BRI b7 DEERERS & CIEERC b &k
Mmoot Z i, + 8 3AKEL L IIHEEDE N
BHOMMNRaEREE L EL oM B LTy
3., BHID+ 8 ix, Lawler'?, Lindquist 52 D#HE &
—BT2FErELOND, EFIN- 313, BERL
D—YLsw+8,+9, +1l O IMHREERE 2
b ORI 33% I A S, BHERLRICIE 2 OKE
100% I st #-T, +8,.+9, 11 ORER
BEEOMIMREERE LEZOND,

2) missing Y (—=Y)

Lawler'?iz X 1L, - Y B8 MEIC A SN 2 HE
i, 8%LanTHY, BEHEOMIERAKER L

Table 5. Complete remission rate of Groups III
and IV after blastic crisis

Case |Complete |Remission
No. |remission| rate
N(g’la-ggolution 8 4 50%
B edodiploid 2 2| 100%
Hyperdiploid 5 1 20%
Total 15 7 47%

Table 4. Clinical and hematological findings at blastic crisis phase of Groups II and IV

Case |Sex/Age élge at | Duration(mo) I]a)luration(mo) Peripheral Blood Bone Marrow
at astic | onset — stic crisis Mybl [P Hb | Thr | NCC IMybl |P
St L=, y romy y rom
No. | onset | crisis |Blastic crisis | — Death WBC @ 10 @ x109x109| %) |(%)
m-1f M 27 27 0 18 84,000 72.0(10.0f 5.1 8.0] 90.2{72.0| 5
a 2|1 M50 51 6 9 28,700 0 2.0112.6| 2.0 26.2|11.6| 8.8
% 31 M 38 41 30.4 0.8 176,200 | 84.0| 2.0 13.0|12.8109.6/90.8; 0
'§ 4| F 38 40 26.8 0.9 47,000 [ 83.0( 0 10.0 | 38.2 |drytap| 72.0 | 0.4
L‘g 5! M 18 19 16.5 7.1 3,400 1 88.0¢ 0 8.9 4.6 8.8198.4| 0
2 6 F 17 19 12.4 5.0V 94,200 19.0| 3.0(12.9| 7.2| 74.2|46.0| 2.4
7| F 47 47 5.3 6.2 47,4001 75.0| 0O 11.6 | 60.1| 31.0| 68.4| 2.0
8| M 48 49 27.2 13.8 53,600 | 40.0| 7 13.4 144.0| 15.7] 60.4 | 10.8
g
'§:§ Iv-1| M 31 32 4 10.2Y 42,600 10.972.6| 7.9|21.6| 6.0
m‘g 2| M 27 29 37.3 4.7 31,100 | 7.0/30.0|14.3|16.4| 11.5| 6.8| 7.6
] O 3 M 62 64 30.8 2.5 35,800 | 11.0| 2.0|11.1| 4.2| 43.3[17.2| 9.6
% IV- 3| M 57 57 0 1.8 10,000 | 46.0 0 10.2 | 1.7 36.2|58.6|12.2
g 4| M 35 3% 66 5.0 88,200 | 25.0 | 10.0 | 16.6 | 40.1 |drytap| 12.8 | 10.0
I 5| M 25 26 42.8 3.1 70,000 | 28.0| 6.0]10.2| 4.3| 23.1|67.2 | 14.0
T 6| F 55 55 17.7 1.8 18,2001 2 20.0 | 10.1 | 3.2 |dry tap)

1) Bone marrow transplantation
2) Splenectomy
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LTERHVEEOE LD TH S, 1962 £, Atkin 52V
DRI —Y O CML 2#H&E L TLE, 1978F £ TD
ZLEOPORANEESHLREETR, L2 AsHshT
w3, =Y 60 FLLEOMBEERD & WIEE BEEH
Bicb A oh, MELEEENDZ LEEENZHD
O, CML B3 -Y ik, EEZCbALNE T, Ph!
KESTEEALEI0BICED>NB I EiIcLD,
CMLOHE Z o—vHEMELEZON TV, %
-Y 2B MR, oMo NNRakREE
FEFHLICL L, BUREAOEREMFIT 2 LHEES
nTwa28 UL, ERASHEINT 2 efE->T-Y
2ETHHTH R ANREE2ECETT 26 b 18
mL22#%# %, Lawler 5 8#lo—Y @ CML ##
#L, Y®EFT5CML tOMCIRERDE I o
FEMELTWA, EMN~ 3, FIEcE-YOD
ORI 10%TH o748, 197 BHOBITHI
B-Y Stz +8,+ 9, +1l oM RaERE %
bOBEL 33% D s, BlEER(LEIE, O
A8 100% 127 o 72, AFIOFE Y > BROZE L, X
SENY 2 BT HERBFRETHA - LD, 2
O-Y @O M REERE T, —Y ¥+ 8L
ToOHFLROERELBR L LEESNS,

3) double Ph! (+Ph!)

+Ph!DRIFEIZ D TE, BED Ph X BRI HEE
BREEIZ L > T A Ul single PRISSAAEEIC L 5T
doubling L72bDTH 33 LEZ 6N T30, 18
BT 2 +PhOHBEER, W3%LELLNT
VB9, BEHITI 6 % LHEINL T w3, 18RO +
Phlix, BMTHBRT 3 2%, —F, 2T
3, +PhiBA I & S IO RE B Mb o7z b D2 &
bOTH, FHFETYH, BEHO 3FITIX+Ph'iZFR
g o tahs, AERD 2HiC, +PhHZE S RED

ot - fe B A & L dz,

4) Noll trisomy (+11), Nol7 monosomy {(—
17)

CML o&MEbs X UAMIEY v ERmEL £
T, Nol7 REAOERPREVRESh, £, B
EREEY Nol7 fEHICEFLTWSB I e 5, Nol7
PREELRBICASHDIERZLTWEIES S LHE
BTV 538, %0 mechanism F¥[BEL Twizys, &
HFo9D CML OFETIZ, 17T L +11OHEEA S
nizhote, Lal, ERI-20R@L0EZ2 5L,
FEEL D2 EEMBEEN ORI BBLI T
L&Y, +11, —17 %, AMEL L REREEO 2,
EHHOMIMMRaERE EEL N3,

3. AL TN LEERY

AERICA SN B TIMHWREERE T, AN
LD WH DD, atrandom T AW ET EHEH
%, BT HEAR & SUERE 2 R EET 5,

Prigogina 5"z i, AEHOMIINLEER
B MBI 0% LB T3, %72, Stool 52
13, 5240 424 (86.5%), /NHEDIE 47 4 H 36 4

(76.8%) L#&EL T 5. FHETIR, 15HPIEE
HIOEEE2TD 1HEEL 74 (46.7%) B,
HRORE I VEHEETH .

- FATE, MEPRAERCAINRERRE
»EHT 5 47HD 5 B, hyperdiploid i 16 #l (34%),
pseudodiploid i 24 41 (51%), hypodiploid 1% 7 #1

(15%) THoltBXTWS, BEFID 76T,
hyperdiploid i3 5 %I, hypodiploid it 2 8l T & D,
pseudodiploid @ b D IXFED 5N E o7z,

e BEROMMMREFEREOBERICEL T,
Stool &, AERRIZ Phi A O IR EERE
7 45 Flh, +Phti 28 1 (62.2%), + 8 1k 13 4l

Table 6. Blood and Bone Marrow Pictures in Groups III and IV at blastic crisis

Non-Evolution Hypo-diploid Hyper-diploid
(n=8) (n=2) (n="5)

~ WBC (x10%) 76,000 £ 46,000 36,850%£5,750 44,400+ 30,055
é’% Hb (g/dl) 10.9%2.7 12.5%1.7 11.6%£2.5
'5@ Thr (x10%) 21.5%21.1 44.5%28.1 3.35%£1.05
2 Myelob!+ Prom (%) 68.01+24.2 18.8+8.8 30.0£11.4
5 NCC (x10%) 50.8+£37.0 9.7%£1.8 29.0%11.9
gg Myelobl+ Prom (%) 68.6+22.9 21.01+6.6 40.1%£21.7
B2 | Brythrobl (%) 5.9%5.3 5.1%2.9 18.5%5.4

WRBC, white blood cell ; Hb, hemoglobin ; Thr, thrombocyte ; Myelobl, myeloblast; Prom, promyelocyte ;

NCC, nucleated cell count ; Erythrobl, erythroblast
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(98.8%) R D oh Tz, HEREITIR, AEHD
2 iz +Phi% e 1o, +Phl OFE I EEFREO R
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ek BED 1/312H 54, Stool 52 45+ 12
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SOWEL—BTHFRTH >,

4. Ao MR EERYE & B

Sadamori 5%2i%, & D 64 Bl Ph'BEHE CML
FAMREEREOR VL O (PPE) &, (TINAIS
EEREPET L0 (AAR) CHEL, EfEEI
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EDRBL, 48 U ED b D TiRANERLEBROEFR
FAMSEER IR L T bR T W3, HERAITRE,
R aEREEO iYL, BEOsONTHED
BOEMRIZEEBEDERA SN oled, AED
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HAR

Rosenthal 5%}, hypodiploid &3 pseudodiploid
$£% hyperdiploid B & L THE B EBRNHE <,
AMELBOEFHHML RV ERRTWV . —7,

Hk

Sonta 5O THIKREHEREDO RV D LRED D
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Abstract

In order to clarify abnormal changes of chromosomes (additional chromosomal changes)
occurring in the acute blastic crisis of chronic myelogenous leukemia (CML), a chromosomal
analysis by means of the banding technique was performed on 49 patients with CML in both
blastic and chronic phases. Philadelphia (Ph!) chromosome was observed in 47 out of the cases
examined, usually showing Ph! translocation between Nos. 9 and 22 chromosomes. Three
(6.8%) out of 44 cases in the chronic phase showed the additional changes, the total number
(mode) of chromosomes being less than 47. Two of these 3 cases had trisomy at Nos. 8 and 11
chromosomes and monosomy atNo. 17, while the remaining one missed chromosome Y
(missing Y). The former abnormality was not assumed to relate to the blastic crisis, but the
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latter missing Y appeared to play a role in pruvoking the additional changes. Seven (46.7%)
out of 15 cases with blastic crisis exhibited non-random numerical and structural changes. In
numerical changes, 2 cases showed hypodiploid and S cases did hyperdiploid, the mode of
chromosomes being more than 48 on the average. A loss of chromosomes was found only in one
case. Extra-chromosomes were commonly found at Nos. 8, 9 and 10 with double Ph! although 7
other various changes were involved. As for structural changes, an isochromosome of i (17q)
was observed in one case, which also had 5 extrachromosomes. Three patients with hyper-
diploid, having their mode more than 48, suffered from a formation of tumor and died shortly
afterward. In brief, characteristic changes in the acute phase include the additional chromosomal
changes in Nos. 8, 9 and 10, and the appearance of double Ph! and i(17q). Further additional

changes beyond 48 in the mode are suggestive of poor prognosis.



