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EDITOR'S NOTE
REEODEE

The ABCC Bilingual Technical Report series began in 1959. In
order that manuscripts which have never been published or are
available only in one language may be made a matter of record
for reference purposes, the 1959 series is being kept open
and items will be added from time to time.

1959 2 5 HEM LI L2 ABC CEMMEBOEREZMIE LA, ZhE T2
RENLPSABF, XE—FoEBAICERShALDE, 2EHBHE LT 1
WIZ195EEE o Izl EI & L 5.

THE ABCC TECHNICAL REPORT SERIES
ABCCHRHEEsE

The ABCC Technieal Reports provide a focal reference for the work of the Atomic Bomh
Casual ty Commission. They provide the authorized bilingual stntements required to
meet the needs of both Japanese and American components of the staff, consultants,
advisory councils, and affiliated governmental and private organizations. The reports
are designed to facilitate discussion of work in progress preparatory to publication,
to record the results of studies of limited interest unsuitable for publication, to
furnish data of general reference value, and to register the finished work of the
Commission. As they are not for bibliographie reference, copies of Technical Reports
are numbered and distribution is limited to the staff of the Commission and to allied
scientifiec groups.
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CYTOLOGIC AND BIOCHEMICAL STUDIES ON THE
GRANULOCYTES IN EARLY LEUKEMIA AMONG
ATOMIC BOMB SURVIVORS.

FREBEECE T 5AMBMAOEREICET 3
iR E & & U E(LERIPSR

WILLIAM C. MOLONEY, M. D.*
ROBERT D. LANGE, M, D.##

During the medical surveys of adult atomic bomb
survivors carried out in the Atomic Bomb Casualty
Commission Clinic in Hiroshima, Japan, nine cases
of leukemia were encountered (Lange, et al.). In
addition, four individuals were found with changes
in the

peripheral blood consisting of slight

leukocytosis, presence of a small percentage of
immature myeloid cells and increased percentage
of basophils (Moloney, et al.). On further
investigation of these patients, it was found that
absolute basophil counts were greatly elevated and
that the separated granulocyles were very low in
alkaline phosphatase activity. Observations over
periods of 5 to 37 months have indicated that these
findings furnish highly significant evidence of early
myelogenous leukemia and an account of these
cases is presented in this report.

Methods and Materials. These [our cases were
discovered among adult survivors exposed under
1500 meters from the hypocenter (or ground zero).
In the medical surveys a detailed history, including
radiation history and physical examination with
laboratory studies (complete blood, urine, serology,
stool, and X-ray of the lungs) were carried out.
Normal individuals were re-examined on an annual

basis; those with abnormal findings were resched-

REOERBEERTZEAL (ABCC) Thithbh
ToRCA RS O FEFRE T, BN 9 MAR R X
ftz (Lange $)e ¥, FRAGIOIEIT R o = MmERE
%, SROHEEMFRMAOTETLE, FEERYE M &
DEENR B DS L O 4 a5 L1 (Moloney %),
CHODEMEZEIZENEL-E 25, FEEROM
HEAEERIZR T, SRR T vn VT AT
7 2 —EEHEHEL ETLTW3 2 Edtbd o .
57 A7eL37TH AMIChH - 2RO, o
SRR ER R RO EENRIE Th oD T, o
I ZhBERIZOWTHET 5.

Bt L O ¢ AR 4 T hh RO
1 1500 MR OB A SR bR R Shutz. B
RIREClx, FREL S TARERL, B8k
O (SR MEREBILE, Falk, MilEs, i,
Mo X#EE) ATibitiz. EEHCOWTIRETE
L AZEL fiichh, REFROS 2 L TIRE
ST R &V T edoutze WIIE RIS I O BE 2id

Reprinted by permission from Texas Reports cn Biology and Medicine, 12 (4) ; 887-897, 1954
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uled for further investigation. In cases suspected
to be early myelogenous leukemia, repeat blood and
bone marrow studies were performed. Absolute
basophil counts were done by counting basophils
in 4000 leukocytes in a Wright-Giemsa stained
peripheral blood smear and the number per cu.
mm. calculated from the white blood count (Moore
and James, 1953). Alkaline and acid phosphatase
activity and  glycogen content of separated
leukocytes were determinzd using the techniques

employed by Valentine and Beck (1951).

Comment

General Data and Radiation History. As noted
in table 1, all four cases were within range of
intense irradiation; however, Case 3(K.S.), although
exposed at 650 meters, was in a concrete building
and did not develop severe radiation symptoms.
These patients were all seen on routine surveys
and had no complaints or abnormal physical
findings at the time of their initial visits. The course
of the hematological picture and the biochemical
data are presented in tables 2, 3, 4, and 5.

General Hematological Features. The initial
findings in the peripheral blood which suggested
the possibility of leukemia were slight leukocytosis
with small numbers of immature myeloid cells and
increased, often atypical, basophils. The leukocyte
count was variable, but slight to marked leukocytosis
was present in all cases, tending to rise gradually
over a period of months. Platelets were increased
sometimes to a tremendous degree (as in Case 3, K.
S.). Anemia was not an outstanding feature of the
picture, although changes in the red cells, such as
anisocytosis with slight macrocytosis, polychromasia,
and occasional nucleated red cells. were seen
without reduction in the hemoglobin or red cells.

The leukocytes in the peripheral smear were
mainly of the neutrophilic granulocyte group, and
there was a consistent relative lymphopenia, In the
early stages, band forms were only slightly increased,
in contrast to the granulocytosis of infection.
The presence of metamyelocytes and myelocytes,
although in small numbers, was an outstanding
feature of the peripheral blood picture, and the
“*hiatus' between the segmented neutrophils and

immature myeloid cells was noteworthy,

SEE IS T L OB iR AT i 1o IF
YA B o MR BBESE )2, Wright-GiemsaPic ¥ 5560
I D e B AU T2\ T 1 m324 ) [ I0FR 4000 fEqR
DI SRR B 35 L 7= (Moore & James, 1953), 43
FERIMERD 7 v Vs LOTRME 7 + A7 7 2 — €1
4 & fifikiE Valentine & Beck (1951) 73y 7= JiEi
L OWEL 725

bl g

—HEPTR L BEIE : H1CRBED, 4MI2v-Th
1 0 BE RS O A BN, FEF 3 (K. 8.) 13650m
LS IREERERE TR AT, 2 v U — PO
R oI, BREE O BURBRAE R A A U fehs o 1o
Ib A IR SE L L TERLI-LDTH
7%, ABCCTHRZOBIT 4 & LICEREH 2
ThEBT, T PFRIC L BEkicd o fze M
REERERROfRBAER2, 3, 4, 5IZRLI,
TNEEE Y — A (o ) ORI FT R CRiuHE o
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3. K.5.0Zk ) KHCREMRNZ RS Z Lad
e Fio, FRIEIZIS THRIREE DA FRIER N A
B 5 AU NRA, 24k, R BRIk T & fl 4
FCEE(EA RS AT L foas, I SRRk Bk E i
AL T T, B Zh BEM O I G ok 2
S b /B

I OB B b sk ik & L CiF
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WITIEE T PETIH DAY, EERER & Bk
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Table 1
= 1

General and Radiation Data on Four Cases of Preclinical Myelogenous Leukemia
Some of These Cases Showed Cataract

o PRI R S BT 0 B RVEE M 4 i 3500 5 — 4 o0 S B R e et

(AAEXES3LDE D)
g i e | |
' ; - L
‘ ! & & ' | Date of First
Date of ‘ Exposure | e = l [ Date of | Hematological
| = B ale o -
Case i Birth |Se"’m Meters* a';g. E-H' { | First Visit ﬁ%}lﬁﬁeﬁ
= O s I s
£ AR e womeme o (BS| 0 ISE| || mEAR| HEARS 7
| mEw| 52| Ex2] 8= 2w % A 8
| | EME gaE |BR 5 |E8
A 51 S o
| g IRE|ST | L% S 5| 2R B 8N
No.1,S.Y. ! 1/18/00'% 0 |o|lojlo|x|xlo/xlo | 6/ 7/51| 6l 7151
| | H | |
No. 2, K. M. 3/15/93| ; 1390 | O ; o|xj0l0|0 | X X L12/20/51 12/20/51
No.3,K.S. | 8/ 7/02;1;} 650 1 0|0 0]O | &1 % ; X 1 0 |12/12/50 4117152
| | “ ‘
No. d, I H. 12/11/151 M 1170 90%| Xzl xl sl B0 ‘ 0 | 8/26/53 8126153
* From hypocenter or ground zero.
8.0 3 0 P
Eosinophilia In the hematological picture of early TT-REER R0« F IO R s o i (6 TR T R

myelogenous leukemia, eosinophilia has been de- ORIMAE bR S - EAHESH T A2, BERTE
BAFEREL S OT, FEROMMES 2L

Lo h BEMOBIIZIRZE AL ERRTH 2.

seribed. However, due to the prevalence of intestinal
parasites, eosinophilia in the Japanese was of little

value in the diagnosis of these cases.

Basophilocytosis. A siriking feature of these four FPAOEIRNZ © h B4 oML, P
o —omEBicseTL . RPMEOFEERNEL
ML TufoZ & TH D . FEEEERD I THE
200 BB LA A DR Tk e = &
R @ X A THim L Tuvio 2 ZiRKRE
AR, WEORMMAES R TRiEs
LT#lsafRaiTs ZadEliz it 2, 2162
BORRARAIZ B 2 TP 2E R D 3
ffiL0.6% 7T, 2%%@LDLOIRMTH 7. T

cases was the marked increase in basophils in the
peripheral blood. even in the earliest stages ol the
disease. Basophilocytosis was especially significant
since there are few diseases, except chronic mye-

logenous leukemia. in which a marked increase in D,

basophils occurs. It has Dbeen pointed oul that

routine peripheral blood differential counts often

L =
‘o —

give erroneous results: nevertheless in roufine
hematological studies on 2,162 Japanese adults the

basophils averaged 0.6 per cent and basophil counts

over 2 per cent were rare. Using the more accurate
method based on counting basophils in 4,000 leu-
kocytes on a stained coverslip smear (Wright-
Giemsa ). absolute basophil counts per cu. mm. were
determined on 60 normal Japanese adults. Of this
group, 52 were found to have less than 50 and
only 8 between 50 and 93 basophils per cu.
The average for the group was 28.1 per cu.

mm.
min.
In a total of

and the range 5 to 67 per cu. mm,

Cifs E F R TR MER000 Bch D R SR 2 5T
3 &5 HERIERE s Wright-Giemsa 3E# v T

80 HOIEH H A ARAIZ 2T 1an® 24 D O FFEIERR
M RAWIE L 720 T OEROE0RAE2E £ TILTOH
#'508LL T b, 50fELL L9 2 TD L DILHT A
8H Lot COBNOPHMEE 1m3 4D 28.1
7. 1md % h ol s My b6eTEE To MHE<TH
oo BIRECCIREEERIVES MR E11H & T 0o

(3)



i

Table 2 Case No. 1, S. Y., M. F. No. 220, 344. Male, Age 54. Exposed 400 Meters. Hematological and Biochemical Data.
#& 2 EWL (S.Y.-ABCCHRHMEFSH003445-5, 547, HAREN00m) O M1 X UMERSEIRT R

o = B B Absolute
46[1meé Ilgllt R.B.C. | W B.C. Platelets - o Sdied b o O BE , Fiarsgﬂ";jlsn":
£ LR R ifferential—Periphera : ; y 4
ﬂﬁ%ﬂ@

S M N., Eo B ; Lymph., 20; Mo A

eg. N., 58; Band N., 3; Metamyelo. N., 6; Myelo. 1; Eosin., 4; Baso., ymp! no., 3.
7/ 7/515.9 | 5.34| 11,800 IRSEIFHERSS | o REEARER 3 £ U bk P RRISR 6 ) 15 P AAAER 1 5 FEER A £ FFACIETR 5 5 3 v tER20 5 R 3 286
| Seg. N., 50;Band N., 2;Metamyelo. N., 3;Myelo. N., 2; Promyelo., 1;Eosin., 2; Baso., 5; L}'mph 28; Mono., 7.

7/31/51] 15.1 | 4,99 | 10,950| 141, 000| ;}%{‘ggr#ﬁg b iREFRE 2 ; iFehi: %?‘mﬁﬁta FFepRERIER 2 5 RTAPBEER 1 3 EFRAIR 2 © FFMEER S ; ) > 397

|Seg N., 55; Bmcl N., 3; Metamyelo N., Myelo .. 1; Eosin., 4; Baso., Lymph., 20; Mono.

7/ 8/52) 14. 7| 4.80 | 12,050 SIETARERES ;b RIS amww ,ﬂmm S AR 1 5 PR 4 5 amg,gﬂer, ) IR0 ; Lﬁ&'s.

Seg. N., 67; Metamyelo., N., Myelo N.. 4; Fosin., 1; Baso., 7; Lymph., 14; Mono., 4. 819

6/ 2/53 15 | 5.08| 16.375 b 4 T EFREIR L G EPHEEIR T ;U V-SRI IR
Seg. N., 51; Band N 1 ; Metamyelo. N., 11; Myelo. N., 4; Eosin., 3; Baso., 7; Metamyelo. Baso., 1;
6/16/53 } 14,250 Lympii,: 17; Mono: ; ; 606
' IPHERFHRERS] | ?‘ JRﬂ?ﬁPﬁtl fFep e HRAERLL + bR IER 4 5 IFEERR 3 5 UFHEEEER 7 5 AT HEAGH: R Rk

| 1: U v-33R17

Alk. Phos., 2.0; Ac. Phos., 17. G G!ucose 8.4, TaAhVTs AT A 2.0 @7+ A7 7 2—¥17.6; HE8.4.

Diflerential—Bone Marrow : Seg. N., 24.5;Band N., 23.5:Meta:‘nyelo. N., 29.5; Myelo. N., 17;Promyel., 1.5;Myelobl., 0.5;Eosin., 0.5;Band E., 2;Metamyelo. E., 1.5,
M o A ERT e ER24 .5 5 B IREFARER 23.5 ; iR R IER 20.5 ¢ AR b PR RGER 17 ¢ RiEEEER 1.5 5 FZEER 0.5 ¢ AFARERO.5 ¢ B CIRIFREER 2 A SRR .5,

| | Seg. N., 57; Band N., 1.5; Metamyelo. N., 4; Myelo. N., 2R5§3Pé‘omyel.. 0.5; Eosin., 2; Band E., 1;
| Baso., 8.5; Metamyelo. Baso., 0.5; Lymph., 16: Mono. 6.5. R.B.C. platelets normal.
§/25/53 14.4 | 4.8 | 14,875 RIS ;B IREFFIIRT.S ¢ PP IR 4 : UFSPRERTRIEER.S  WIATIERO.S ; EFRRIR 2 5 MURKFRRER 1 L
FFHRAERRS.5 ; KFHIACPEERRIERO.5 ; U v -3BR16 5 HEKG.5. FRIIEREL, MMEIIELE b ITEd.
Alk. Phos., 1.8; Ac. Phos., 12.5; Glycogen, 3.1. 7rA» W7+ 277 2—+1.8; B 7+ A77 2#—+412.5; {li3.1.
Differential—Bone Marrow : Seg. N., 19;Band N., 24.5; Metamyelo. N., 24; Myelo. N., 25:Promyel., 3.5; Myelobl., 0.5; Eosin., 1;Metamyelo. E., 2; Baso., 1.
R.B. C. activity reduced.
Vbl : WEETepERL9 o FUIRIT A ER24 .5 I e B E R ER 24 s 1 e Y BBAR 25 i RS 55 FRIZFERO . 5 AT AERR 1 s UFRELE BRRIR 2 iR IEER 1, R MnER SRt
| Seg. N., 67;Band N., 3; Metamyelo. N., 7; Myelo. N., 1; Eosin., 2; Baso., 5; Lymph., 12; Mono., 3.
5.01 | 22.975 741,480 R.B:C. occasiona]ly polychromatophiiic, platelets plentiful )
’ - i ' FIEIFARERET ¢ AREFPIR 3 5 PR AR 7 o iFePREBTERR 1 0 PR 2 0 FHREEER 5 5 V) vSRRI2 R
3. FRONEReR, WReCSYEmA 0, IVMEZ Lo
Alk. Phos. 4.7; Ac. Phos., 29.7; Glycogen, 5.9, 7AH U7+ A7 7 2 —¥4.7; 74+ A7 7 2—429,7; 5.9,
Dilferential—Bone Marrow : Seg. N., 32;Band N., 24: Metamyelo. N., 24; Myelo. N.. 8.8;Promyelo., 8.0;Eosin., 0.8; Band E., 0.4; Baso., 0.4; Lymph., 1.2;
Mono.. 0.4,
PG« AL RER32 ¢ LRI hER24 ¢ I G ERER 24 ¢ G b EERS. 8 ¢ W FRERS.0 ¢ fFNEER0.8 ¢ RUKIFREERO0. 4§ WFHEAEER0.4 0 VU v -3BR1.2 ; HIZRO.4,
Seg. N., 68.8; Band N., 3.4; Metamyelo. N., 4.2: Myelo. N., 0.4; Seg. E., 2.6; Band E., 02; Baso.,
3.8: Lymph., 9; Mono., 7.6 R. B.C. normal. 669
ﬁ‘%&?ﬂhﬁkﬁs 8; E-}Riﬂ:‘*’ﬂﬁ 45 Fep B ERERRL. 2 5 Ik BREER 0.4 5 A HELFRERR 2.6 5 5 JRITAEERO. 2 ; T
HEEER3.8 ; U IR  BURT. A, FRIERENIE N -
Alk. Phos.. 28t; Ac. Phos., 46.6}; Glycogen, 6.0t 7o s 97+ A7 7 2— 228t ;7 + A7 7 2 —¥46.61 ; 6.0

= Dry method—4,000 cell count. 3~ fa%40000H
'r Expressed as mgm. : P liberated per hour per 10" leucocytes. B3 [iFREC10105: oD 1 W] b PR 2 ngifr TEHLL-L O

I (Glucose or glycogen) as mgm. (Farzx—EEiErVz—5rv) agiifi cELLA-LO

13.3 840

11/ 3/53

12/ 8/53) 14.2 4.87 | 22,300]1,139,580
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Table 3 Case No. 2, K. M., M. F. No. 256, 175. Female, Age 61. Exposed 1390 Meters. Hematological and Biochemical Data.
# 3 EM2 (K.M.—ABC CHRAMRRSH25661755 1. 612, MURIEARIS00m) o Mg & 0k L0yt i

‘ | Absolute
J{l:ai?‘ Jl]f:l'L R.B.C. . [Platelets i s PR ot Wom W Iiz:-s(q:ghll\}ﬁﬁ
i S 1 ifferential—Periphera 0 * V4 3‘:]q :
By | S e e L
| i

. N. 62; Band N., 5; Eosin., Baso., 4; Lymph 22, Mono., 4.

12/20/51| 12.3 | 3.99 | 10,550, 214, ooo‘ ﬁi&tﬁﬂlﬂﬁkﬁz MM?CPI‘RS ﬁ?ﬁﬁzﬁks FFHEEER 4 5 U v -BR22; HiERA 617
2 /5/52 i 11,100 d N 5: Metamyelo N 1; Eosin., 1; Baso., 7; Lymph 21; Mono.,

61: Ban §
‘ 53‘%&?‘1’35{51 FJK&?‘*‘I‘RS TFcp P BBER 1 ; AFREER L ; IPMELIR T : U v-3ER2 ﬂﬂ*d :
| N., 55; Band N.. 8; Eosin., 1; Baso., 8 : Lymph.. 19; Mono., 7; Unclass., 2.
4 /52 12,100] 573,080 7% ecimkes ¢ FLEFRR S | R | 5 EATIER 1 D BRI LR T | TS 662

Differential—Bone Marrow : Seg. 11211 203 Banld N., 28.5: Metamyelo. N., 25.5; Myelo. N., 16; Promyel., 1; Myelobl., 1; Eosin., 2.5; Band E., 0.5; Lymph., 3;
asma cell, 2,

Aiiififg o ZrBERFARIR20, MUIRIFAER28.5 ¢ FeP i B BIER25.5 ¢ AR EEFREER16 ¢ BUEHIER 1 ¢ BRI 1 FRERR2.5 ¢ BUIRIFAEERO.5 5 v v -sER 3 TIMER 2.

10.7 3.93

| \%eg[ N. 57.5; Band N., 4.5: Eosin., 2.5; Metamyelo. E., 0.5; Baso., 3; Lymph., 24; Mono., 4.5;
nclass., 4,
e B ’“’2‘ 7’325\ h\m?wm 5 ¢ [RIREFPIRA.5 ; EFRRRR2.5 ; IFAREEMRIER.5 ¢ IFHIEIR 3 ¢ U v SIR24 § MERALS ; MR 470
. N 42 Band N ; Eosin., 9; Baso., 8:? Myelo 2 Lymph 32 Mono 8.
4/23/53’ “-5’ 3-94‘ K30 SRIRAZ | RGP 2 1 FRRBR S+ EFEGSER &+ AR 5 ) oo 3Ran s IAks ’ 1,039

Alk. Phos., 0.9;% Ac. Phos., 12.0:1 Glycogen, 48.4.7
TANVET + A7 2409 ; M7+ 277 £~ ~¥12.0t ; 4841
Differential—Bone Marrow : Seg. N 14; Band N., 13; Metamyelo. N., 25.5; Myelo. N., 27.5; Promyelo., 2; Myelobl., 1.5; Eosin., 4.5; Myelo. E., 4.5;
ymph.. 5.5; Retic. cell, 1; Plasma cell, 1. )
mﬁz{.;}gmrﬂm J*#MWWS H*ﬁ:fé&ﬂlﬁ:ﬁﬁzzs 51 PP AR5 WIERIER 2 ¢ BRISEERL.5 ; GFARERA.5 5 WFMAVEHHIERA 5 v v o355 5 MR 1 ;

o | Seg. N., 53; Band N., 3; Metamyelo. N., 6; Eosin.,, 5; Matamyelo. Baso., 2; Baso., 9; Mono., 1;
7/ 9/53’ Wl | Bl 058 I:&%;ﬁ*ﬁ% FOREFRER 3 5 RPepi SRR 6 § FFRRERS ; APMTICHERRRIRR 2 5 IFHTAETR O 5 WIR1 5 v v =0
T |§§§m§|, 63; Metamyelo. N., 0.5; Eosin., 1.5; Baso., 9.5; Lymph., 21.5; Mono., 3. R.B.C. and platelets
9/22/53| 12.3 4.18 8,425 342,760| @fg%ﬁ? s EFrP P ERIER0.5 ; IFAEER 1.5 5 TFMEZEER0 55 V) viZR21.5 ; HAER 3, ARMEREL, Inv)MEET 619

Alk. Phos., 1.17t; Ac. Phos., 30.4t; Glycogen, 6.40%.
T V7 A77 2—€1 17T BilE7 + A7 7 % —+30.4% ; §56.407

* Dry method—4,000 cell count. Hg—fflE14000(8]
+ Expressed as mgm. : P liberated per hour per 10" leucocytes. [IIfiER%10107. B0 1 BRI b B A ng ifr v L 2L @
T (Glucose or glycogr.n) as mgm. (FAza—HEfqrrVa—¥v) gl tRbLLIZLD
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Table 4 Case No. 3, K.S., M. F. No. 284, 913. Male, Age 52. Exposed 650 Meters. Hematological and Biochemical Data.

= 4 i3 (K.S.-ABC cv'.%ﬁﬁ'uﬁ”'ﬁzs4913$——% 527, WIREEEEGS0m) o M X ORI T R
N T Y ‘ ' - N S '_ﬁm?
Date | Hb. | RB.C. | W.BC. Platelets _ _ _ lifgg"l‘\}a
;%Hiéf %% i LB i':’llfﬂ.??&mﬂ'l‘mzﬂ Differential—Peripheral Blood 3 ff§ It # (& 1 ua3rh
Mt AR D
i | o R e L
{ I | I (4; Eosin., 5; Baso., 2;Mono., 4; Lymph., 24. R.B.C. normal; platelets increased, atypical.
12/12/50) 16.7 5.39 | 12,050 150,000, ’}ﬂkiz’"thM FREIR S ; BFHIEER 2 5 AER 4 & O v-SER24 ; FRIMERBCIED . M/MRBGERIN L TV 5%, Jets 238
| 15T g
T T | | Seg. N., 76; Band N., 1.5; Myelo. N., 0.5; Eosin., 4; Baso., 7.5; Lymph., 10; Mono.,, 1. R.B.C. slightly
| aniso. and poikilo; platelets ++4+.
Pngs LB | 487 32,080 870, 52"[ SPAREFARERTE . FOIRIEFAR 1.5 ; P AREER 0.5 5 FFREIR 4 © HEERRT.5 ;) VotBRI0 ;MR Y L ARIBRIES 4
S S [ PR ¢ MR R
; 1 ! | Seg. N., 54; Band N., 6; Metaglyelo NR B;CSeg. Bas;o., l1; Band B.l. 2; Metamyelo. B., 15; Myelo. B., 2;
| 449 | Lymph., 15; Mono., 2 Retic. Cell 1. and platelets normal.
Wibhy R L ANE 1"'25", | P ; FONFER © bR BRI o ARIPGER | - 5 IR | FAGEHERIRG ; G 15898
i L i | HGERiER 2 3 Y V"EKIS_EE_Z PHERER L. AR _%Rﬁ;_fﬂl]:ﬁiﬁi}i%_l:ﬂ 'f‘}n - L -
I 1 ‘~(~g N., 56; Band N., 5; Metamyelo. N., 2: VI}elo N., 1; Promyelo., 1; Eosin., 4; Baso., 15; Band
6/23/53 12.1 4.01 ! 17 .675 2: Metamvelo Baso 3; Lymph., 11. R.B.C. show aniso. and poikilo. Platelets -++ -+, masses. 2 875
: ? =2 et ‘ /}‘?1‘!{?'1’413%56 FeRIFrhER 5 PR ERIER 2 ¢ PR RER 1 ATERIER 1 ; AFRGER 4 ; HFMRAEIRIS © PRI :
‘ EFRi3EER 2 5 ﬂ?ﬁ%‘!‘éﬁfiﬂ?ﬁﬁﬁiﬁ Y -3k, ﬁlﬂlﬂﬂi?ﬁfﬁiﬁ\ﬁﬂﬂfﬂ JIﬂfJ\lﬁ&H’% {'Fﬂ‘lko
Alk. Phos., 12.2: Ac. Phos., 44.9; Glucose, 38.5.
T nh W7+ 277 2 —¥12.2; RHE7 + A7 7 &% —+44,9 ; }38.5
1 N | Seg. N., 36.2: Band N., 8.4; Metamyelo. N., 6.0; Myelo. N., 1.2; Promyel., 0.8; Seg. E., 5.6; Band
| i ‘ E. 1.6: Metamyelo. E., 0.6 Myello E., Oke-idlBaqt? d24 .65 Lymph 11.2; Mono., 2.4; Plasma cell, 0.2;
Blast, 0.8. Amsocytoms +; platelets mar y abundant.
IEIBEY Bk | 081 B 1500622000 B P s 5 Rtk a2 TR 0.8 ¢ AIIGRIS.6 5 puk | O %1
[ l izmﬂ*kl 6 Hﬂﬂai&ﬁmiﬁo 6; f&&%ﬁlfﬁ ﬁﬁto 45 IFMRAERE DA 6 ; ) Y ABR1L.2 5 BRERD.A 5 JRETIRO.2 § IR
0.8. ﬂrlfﬂl’?%lri:/{"ﬂ +3 ﬁﬂ']‘ﬁﬁ%
Alk. Phos., 1.7t: Ac, Phos., 18.11; Glycogen, 13.21.
TAHIEZ A7 T 2 -t£1 Tt mﬂp + ATT 3—4:'18.1’.‘ ; BE13.21.
| Seg. N.. 27.6: Band N., 18; Metamyelo. N.. 15.4; Myelo. N., 12; Promyel., 2.4; Losin., 3.2; Band
|I‘. 1.0: ]\leta}nyeIOWE 0.2; %\\flyelo E., 0.2; Baso., 15.4; Lymph., 0.6; Mono., 1.4; Blast, 2.6.
- N.R.B. 3/500 C; mega aryocvtes ¢n smear.
VIS 93| 880 | A2S0ORONS piigibnar € s kKBRS | RESRHEBEHBIARIS A ; ekl RRUERIZ  WAUIR A ; WFNOHES.2 ¢ i IRUFOER 7,908

|
| R 1.8 | F R B BER 0.2 § HFREERRIER 0.2 3 BFREHER 15.4 3 ) /-5R0.6 3 WEKL.A 43R 2.6. JROLEREL
| |3 500 000, FAIMERE : bR EERE B,

¥ Dry methoct—d DOD cell count. %K-ﬂl{ﬂé}ﬁdﬂﬁﬂnﬂ

F4-F

Expressed as mgm.: P liberated per hour per 101 leucocytes. FIMIERET10102 B> 1 Wefi2Y b BEEHHE g L7220 240
(Glucose or glymgt—m as mgm. (ZFra—EFhdria—rv) e TEIzZbHL 2L




Table 5 Case No. 4, 1. H., M. F. No. 256, 655. Male, Age 39. Exposed 1170 Meters. Hematological and Biochemical Data,
® 5 fEf4 (1.H.-ABC CHEARRMFHFHL56.6555-5, 39F, HAREHIITOM) O MR L U LSRR

| ‘ | _Absolute
Date | Hb. | R.B.C. | W.B.C. Platelets . lgie;segh&s;n
3 11 1 Tal— -1 = | 3 + Y .
i%” ﬂ Ji%[_. i R A Eﬂﬂﬁ&\m’]“ﬁﬁ Differential—Peripheral Blood £ Wy il ¥ (% 1 madth
' fEF I A BR D
m b e EBeess Se e w0 0 ) - e W mwm w e ) - R o oy Bk
| | ! Seg, N., 53; Band N.. 2; Metamyelo. N., 4; Myelo. N., 7; Promyelo., 1; Seg. E., 8; Baso,, 4: Lymph.,
3/25/53' 12| 4.39| 13 300| 13; I\_llono.. 8. R.B.C. show po]ychmmatophxlla and stippling; platf.lets pleutl[ul des
= ’ i Sr3EHFeRERGS ; B ARGFRER 2 ¢ &?4’1?%1’}’%&4 TP PR ER 7 2 nu r’i ﬂﬂlﬂl P ERTREIR 8 5 LR 4
| | ) w3ER13 ; HHERS | é‘ﬁﬂﬂﬁkliér%ﬂ: JE%‘EH“HH& b e Mg #EE L

Alk. Phos., 8.5; Ac. Phos., 14.9: Glycogen, 5.9.
ThAVEEZ+r A7 7 285 k7 A7 7 £ —¥14.9: §5.9
Differential—Bone Marrow : Seg. N.. 17: Band: N., 38: Metamyelo. N., 25; Myelo. N., 7: Promyel., 2: Eosin., 2:Band E., 3: Metamyelo. E., 6, Red cell
activity reduLed Mltoseq increased. Megakarvot.ytes normal.
G < ;M‘:!&T"I"‘ﬁié&:r'i{ﬁ?dﬂﬁk% HFrhiE e iiEReS ¢ AFREEEIER 7 ¢ AU ERERR 2 ; IFREER 2 : IV INIFAEER 3 ¢ PO SRR HER 6 . ARMERISEMISE D o SPZIN
n ‘ l‘l‘r
1 1 T Seg. N., 50; Band N., 3; Metamyelo. N., 11; Myelo. N., 2; Seg. E., 12; Band E., 1; Baso., 3; Lymph., |
4.67 | 19,875| 434, 310 13; Mono., 2. R.B.C. occasionally polychromatophilic: platelets normal. 914
' | S HEAFRERS0 5 1 IKAFAER 3 ; IFeP i B A REER1L ; FReR e B 2 5 PUEERRERL2 ; 4 JREFAEER 15 IFMIAEER 3
PY v oRERI G BUER 2, JRIMERARICRE A ZEEER D, M MEEI IR . |
Alk. Phos., 1.2: Ac. Phos., 19.3: Glycogen, 3.7.
Toh UH;71~277 =1 27+ A7 7 2 —¥19.3; B3.7

| | ISEchNS ég .4: Band II\JI 9]4 Metam]&elo N., 10;2" ‘ I\I?él?l N., 2?1 Promyel., 0 2. Seg. E., 8.2, Band | o
I | o 2s0., 4.6: Lymph., 10.2; Mono., 5.4; Retic. Cell, 0. 2 asma cell,

11/21/‘53\ 183 AL DT OOLO00 ueteians. o ¢ fRGAR 4 ¢ FEAER IR0, 2 | Kbl 0 mmmm 2 AINS 2 5 1k P
I | IFARERO .8 ; HFHTIEERA.6 5 1V »~SBR10.2 ; HAER5.4 ; AUFRER0.2 ; JEELTERD. 4

Thh Wz A77T 2—€2.4; BlE7+ A7 7 2—~€17.8; 2.1,

I
Alk. Phos., 2.4; Ac. Phos., 17.8; Glycogen, 2.1.
I Seg. N., 62.6; Band N., 4.6; Metamyelo. N., 7.6; Seg. E., 4.4; Band E., 0.4; Baso., 6.2; Lymph., 10.0;
210.040 Mono., 4.2. Platelets abundant. ] ) ) 676
J SPIENFAER 62.6 5 FRIFPER 4.6 ; [P B BIERT.6 ¢ P UENTAEERA .4 ¢ BOIRITFREERO 4 ; ITHIZERR6.2 5 ¥ vt

ER10.0 ; HiER4. 2. IM/MEECZ Lo
Alk. Phos. 3.8%; Ac. Phos., 25.3t; Glycogen, 2.67.
ThhEzr A7 7 2 -3 8T BilkE7+ A7 7 2—+25.31; §52.6%

# Dry method—4,000 cell count. Wzst—#llFa%4000(#

+ Expressed as mgm. : P liberated per hour per 10" leucocytes. FIIMERI0107: 5 1M b HEHE A ng il TEbL L ©
1 (Glucose or glycogen) as mgm. (A =z—¥Fids Va—rv) agifi tEH L1 0O

8/28/53 13

12.3 4.22 ! 15,725
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80 observations on 11 well established and 6 early
cases of chronic myelogenous leukemia studied at
the ABCC Clinic greatly elevated absolute basophil
counts were consistently demonstrated. Except for
the early myelogenous leukemia cases, no instances
of abnormal elevation of the basophil counts were
encountered in the 4,200 exposed and unexposed
Japanese adults studied in Hiroshima. However,
among cases referred for diagnostic study, two
unexposed patients with leukemoid blood pictures
and polycythemia vere were found to have an
increased number of basophils in the peripheral
blood (see Fig, 1),
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Absolute Basophil Counts per cubic millimeter In Normal Japanese, Cases of
Mpyelogenous Leukemia and Polycythemia Vera Absolute Number of Basophils
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Bone Marrow Studies. In the early phase of
bone

aspiration carried out in three of the four cases was

chronic myelogenous leukemia, marrow
not helpful in diagnosis. While myeloid immaturity
was present, the picture was not pathognomonic
and might have been attributed

“‘leukemoid reaction’” or other causes. Case 3, K.

to infection,
S., with a most interesting blood picture of 24 per

cent basophils, refused to permit bone marrow

aspirations.

Biochemical Studies on Separated Leukocytes.
In the past few years there has been increasing
interest in biochemical and metabolic studies on
isolated human leukocytes. Valentine and Beck(1951)
found that in normal subjects alkaline phosphatase
activity expressed in mgm. of P liberated per hour
by 10" leukocvtes ranged from 13.4 to 58.0 with
a mean of 25.8. In subjects with leukocytosis due
to infection, the range was 35.0 to 278.5, with a
mean of 119.1, and they found that cases of
polycythemia vera with leukocytosis had a similar
pattern. In contrast, in 14 cases of chronic mye-
logenous leukemia, with one exception, the alkaline
phosphatase values were very low, ranging from

0.0 to 14.4 with a mean of 4.0.

In the present investigation of leukemia occurring
in atomic bomb survivers, biochemical studies of
alkaline phosphatase, acid phosphatase, and glycogen
have been carried out on separated leukocytes.
Acid phosphatase activily proved to be variable and
inconsistent: glycogen content of leukemia granu-
low. Due to the lack of

locytes was, in general,

technical facilities, histamine determinations could

not be carried out.

As shown in figure II. the results of the studies
on alkaline phosphatase activity in normal and
leukemia leukocytes closely paralleled the findings of
Valentine and Beck (1951). Repeated determinations
of alkaline phosphatase activity demonstrated that
in these four cases normal-looking granulocytes
were as low in alkaline phosphatase activity as the
granulocytes in weil established cases of myelo-

genous leukemia.
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Discussion

In this report the cytological aspects and the
biochemical parameters of separated leukccytes in
four cases of preclinical myelogenous leukemia are
described. Slight leukocytosis with peripheral blood
findings featuring small numbers of immature mye—
loid cells and an increased percentage of basophils
Absolute
basophil counts were found to be markedly elevated

were the earliest hematological clues.

and alkaline phosphatase activity of the separated
the
early stages of the disease. These findings confirm
the biochemical observations of Valentine (1951)

leukocytes was consistently low, even in

and lend support to the concept that enzyme and
biochemical changes may occur in leukemic granu—
locytes many months before cytological immaturity
is evident. It is also apparent that the presence in
the peripheral blood of even small numbers of
metamyelocytes and myelocytes, with an increased
absolute basophilecytosis, augmented by the findings
of abnormally low alkaline phosphatase activity in
the separated granulocytes, constitutes strong pre-
sumptive evidence of early myelogenous leukemia

in individuals exposed to ionizing irradiation.

Summary

Hematological and biochemical findings in
separated leukocytes of four cases of preclinical
myelogenous leukemia developing in atomic bomb

survivors are described.

In the peripheral blood of individuals exposed
to ionizing irradiation, the presence of even a
small number of immature myeloid cells, slight
leukocytosis, increased absolute basophil counts and
low alkaline phosphatase activity of the separated
leukocytes is highly suggestive evidence of early

myelogenous leukemia.

Low alkaline phosphatase values in separated
granulocytes in the early stages of myelogenous
leukemia demonstrate that biochemical changes may
precede cytologic evidence of immaturity by many

months.

(10)

= #

FHERTIL, ERERORBENOF S M 4
iz 31 5 5 MR iR O MR R & £ 1L
A= 2 =DV Tz MFACRLELEDH L
M-, BEORMBRNES, WONTHN Mo
L LTt Bogh AR o B & 1T
HEHERE AR ORAKTH D [FHRAERO BRI
ZEALTED, —F, dMAMRO7H V7 +
A7 7 #—EEHEROMOBECE L TTb—RIZE
hotz. CHBOFTRIL Valentine (1951) DEE%
ERTHLDOTHS & L b, AaDshERH K
753 A LB MR OBRERICIIEE S X OE(LF
Py BEbRE VG BEXRATEL0THZ. F
foo R LB HEFHER & BRI EES
5L, FEEREGHORKAREBhD D L, Nt
THMERNRO T AH V7 + A7 7 £ —€iEHER
WML C &k, R R R I R
L D5 &GS EEORD REz s 2 &
L b THE.

s =

>

8 &

R i o BRRAE R R BLA B i B s 4 Bl 3
V% 73 BER INFR O Mg 80 4 L OHE(REFERIRT RiC oL
'Ci‘ﬁ’(f.:o

TR OB A Z e A4 OFEmnT, 2L
AV CLHBEHAMAASTFEL , BEO S MmERY
Zhdh, FEERESZAR b, ¥ 8RR
TonVE7+ A7 7 £ —CiEEIMED o 2T EIL,
Fha A EHE R M OB T ot 2 &R R
BTHL0THS.

M EHERRCS T, SEEEROo T LAY
7+ A7 7 2 —EEHME - EiTHCHEREE
OFbh S EAA A LIS EEENE e ET 27 IENE
DHHZEEERAT S,



Acknowledgments

The authors gratefully acknowledge the technical
assistance of Dr. Mizokoshi and Miss K. Tsuchitori
in the biochemical and basophil studies carried out
in these patients and of Miss Irene Kabat in the

preparation of the manuscript.

B#HoOoC&EHE

ZhoEREOELFORES L UIFELROKRE
27z DERIMYR 2 TR L Ay v 3 X
Aoy T BTN FPE MO MERIC FEE) L THL - Miss
Irene Kabat @ 3 EIZ# L, FHELELCHELRT

QDo

REFERENCES
B2 £ X ®
Lange, R. D., Moloney, W. C., Yamawaki, T.: Leukemia in Atomic Bomb Survivors. I. General
observations. Blood 9 : 574, 1954.

(FEEERE Rk s RmE 1. —EIES)

Moloney, W. C., Lange, R. D.: Leukemia in Atomic Bomb Survivors. lI. Observations on Early
Phases of Leukemia. Blood 9 : 663, 1954.

(FigEdEfrs ok samm 1. amhEoiloRs)

Moore, J. E., James, G. W.: A Simple Direct Method for Absolute Basophil Leukocyte Count.
Proc Soc Exp Biol Med, 82 : 601, 1953.

(I S A ER A o) Booo [ B B 4 B sEER)

Valentine, W. N., Beck, W. S.: Biochemical Studies on Leukocyles. I. Phosphatase Activity in
Health, Leukocytosis and Myelocytic Leukemia. ] Lab Clin Med 38 : 39-55, 1951.

CE MER O AEALSENIGE | B, BRI 2AE S L OVl S i sl 2 7+ 27 7 2 —EiEHE)
Valentine, W, N.: Quantitative Biochemical Studies on Leukocyles in Man : A Review. Blood 6 :
8:15-54, 1951. ¢

CAMRloE I = 2w TOA (P aE Rk & 5 UFED)

(11)





