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HAELT,
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BICBET 5. H307%&IcHELINLAT74—2
— } % 3méo Ficol-Hypaque mixture (9%
Ficol 24% +32.8% # } ) VE+ } ) 7 L10F)
FANSZL ) o BT ARBRE 2 ~ 3 &I
BB L THEL,500G 4 CT30oMELE LR
2T, ROREFPRCELLBERRT S,
T 5wk EE K %ML T pipeting LD
D60F I NEIRMERIC TR Bk % FmiE, S5
IC1.8% &R KEMZ THRICRT. ZN%I50G
4 CTl0o MR IL#% LiE %38 C, Krebs Ringer
Phosphate Buffer (KRP-pH7.4) 3mé%inz
THFHERZ 3% 5 R1E% 2 BT - 72, KRP
0.5~ 1méim 2 CTHPERIFER L MERL L, MR
REELBAEE TREFICTRELE., &
BRELERERFIR BRI G 0IkiEE
TR HA 8 L IR Tl FHE & BRI T- 72,
3) O Bl
F1REABNFETREL 7245, FHEkE
THOEE, HILIBEIZ0.1X1067/mr LTR
a4,

4) BIFERENZ

May-Giemsa $:EZAN1FIc Peroxidase 3
BEAE B TEEENICIT- 2,

5) TEERAELLE

B G MRMR LR 5 LT ThEZ L %
WIREM & L7z BT RN EREEED 155 7z,

M, BEBRICEWTHEWEFPER O EER
DEFHIIB1IMCBTHRETL 2, EE AL
% (20~6974) »Fi#1E6.45+1.33nmol/min/
106 PMNs ¢4 3,

54 o |

1) RiGEHIC BT 5 1F0Ek O FE4EE

AML 156, ALL 5 o Et2060ic i+ 543+
BRO: BRI LISTRTIEL, 4.09£1.43
nmol/min/10° PMNs T4 1, FEEMRICHL
HENKMEZSR L7 (P<0.001). DEICIFS
B O AR 2 HpmBIlcRE L2 L 2 5,
£1ioRT 8 AML4.18+1.59, ALL3.81
0.81nmol/min/10 PMNs & W ¥ L EENE
L BENKETH - 280 (P<0.001), A-
ML » ALL @ ERICEEERA LN LD -
1.

# x -

Superoxide production (nol/min/105PMNs)
0 5 10
L7
Control | L ‘I‘ o ape o

Acute leukemia °
pre-treatment stage | ¥°° x".‘ L p<0.001
Acute leukemia
complete remission [~ o oo ‘h-‘ e p<0.001
stage

X1 SHEELECBITEHHERO EEE

#1 msEANRREERHICEITS
i ak O~ EEAERE

No.of  Superoxide production

Group patient  {nmol/min/[0SPMNg)  Stgnificance
Total 20 409+143  p<0.001
ANLL 15 4184159  p<0.001
ALL 5 3814081  p<0.001

Normal control 45 6.45+1.33

2) EEERIIC BT 5 FPEK O EERE

TLERMICH 51960 (AML 144, ALL 5
) oiFhEk O EERIIMIICTT LS

8.22+1.64nmol/min/106PMNs ¥ FE ¥
WLAEENEELXRL2A (P<0.001), —F
# 2R L 7282 ANLL » ALL omERIcH
FEIIEDr -7, RICE I ICRBRIGHIERE
560 & FEBFRR SRR O AL RL

%2 ELERIICBITLTFER0,-EERE

No. of Superoxide production

Group patient  (nmol/min/105PMNs) Significance
Total 19 8.22+1.64 p<0.001
ANLL 14 8.09+1.76 p<0.001
ALL 5 857+1.35 p<0.01
Control 45 6.45+1.33

72%%, Hi#ECI38.08+1.38, %£ETIL8.32%
1.87nmol/min/108 PMNs * ¥ { EENER
CHLEENEELRL 2, —HHER & IR
AfomERMICETERALN 1> 72,
KiCEBMAE & TPk O gL OM
FERET LAY, RACTT L K B TR
RS TII7.29: 1. T8 L EENRICHLAEE
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IRTZTECTHD, KRIGEATIZ4.0411.59,
EfRE AL 723,56+ 1.18nmol/min/10°

No. of Superoxide production

PMNs &t W EETRICHLIEETH - 72
7, TLEHELTIE8.15+1.66nml/min/106P-

Group patient  (nmol/min/10°PMNg)  Sigaificance
{pr:tI:nTigtorH) 8 8.08+1.38 p<0.01
mgtor(_) 1 8.32+1.87 p<0.001

MNs ¢ FEOEETH - 72 (P<0.01) . %
Br&E L1165 1 Blis EREATES TH
272, ABITII EHEARERTHRL ) O

Immunopotenciator; OK-432 or PSK

£4 TLERFRYM & TPk 0, EEE

BEERIEEEET T 2EME2RL2A0EE S
F (A
4) RIBEBIC BT R O EEAERE

Complete remission No. of Superoxide production

& B RE E IE AR HEE & B4R

duration(month) patient  {amol/min/10PMNs)  Sighificance RIGFHI200) B U RBI TRIEETH-
3 ot point CR establisted 10 7294178  p<0.l 3 4 BIDFUPNC DT, R0, &
iz < 3 9 794+1.66 p<0.01 HEHE X DRIERS T EE & IL%
9 3s <12 8094114 p<00s (%) LOBMRERELI L 22,
d2s <30 8714201  p<0001 X3 ITRIANCHHRICH R OEAERIRS

—— 5 cniim a8 bt (r=—0.46, P<0.05).

5) EFIZER

B LR o 2pt (P<0.1), —HEREF
SEAR S 3 4 AUROEF TI27.94+1.66 (P
<0.01), 3 ALl E124+ AU HDEF T
8.09+£1.14 (P <0.05),3 5121245 RLIE30 4
RN DR 128,71+ 2. 01nmol/min/10°
PMNs (P<0.001) & o s b EH
Rtk BEZTRTE XL, SLEREED
M RENICH 5 EFR, Fhik O BELEI S
EERTHEA»RS LN, LB ATl
BELrEEERALN D 51,
3) HFehEk O EEAE RED RBFIIR T

RGBS, EREARENSLICELERY
L BRI BT L8 116) (AML 84, ALL
3H1) =BT 2Bk O EEERENHBIZX 2

Superoxide production (nmol/min/10¢PMNs)
0 5 10

Pretreatment stage

T

Remission induction
stage

-

Complete remission [

stage *

*Induction failure case

K2 BfEOMmMC5IT3 TRk O AN R
LUEIE £5)

B B AR ARG TRIGEN, B
BEAY, TeERIZHR TS ERERT
7 4 Bz BT HEBREEIC ek O E AR
¥ QM L1576 SEFIC DWW T 5.
(#Ef11) N-K 4574 B# AML (X4)
RIGFAO R 5 Mzk (WBC) 6200/mn®
(B mm3FEKk80%, 5FHEk9 %), BHA %M
# (NCC) {215.0X10*mm® (& 9% 3F8KT72%,
FERIIR1.6%) T, ¥ Ek O E4:AEI22.40nmol
/min/108PMNs T4 - 72, Neocarzinostatin
(NCS), Cytosine arabinoside (CA), 6-me-
rcaptopurine (6MP), Prednisolone (Pred)
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52 L]
iz . .
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32 . :
% E o o¥ r=—046
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] .
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HM4 N.K 45y0 & AML

DHRIC & 5 BiRE AL # B141%16 B HO:
EERRIZZ.50THY, THEMRMIZEREL
THBVEBFFRNEFEIIALN LI 72, A
Beikd4% B, B REIEFERIER15.2% & BoH9IC
EEHFEDHLEND & & i, KFmF o 0K
B2 R L IEE i EkE»71,800/mm® & 3Ei0
L 72B T Oy EEERRIZ6.02 EEH L RL,
SR HIZIZ0. 10 L AIEHE L D & over-
shoot L7z, H53KBICELEMR L HEL 7225,
LT ERERDICREL 2 O EEiL
8.62, 8.03Th~72, HBHREFTIZIEI0KA
L N40FE H Iz TEBAS R L, KIME & #
ZoNTh Rl BEEH L LABTH- 712,
(#EH12) H-S 32 & ALL (X5)
Kit WBC 16000/mm3 ( (5 195 2FEK95% ) ,
WFEk4 %), B8 NCC 50X 10%/mmd ( & Mw3E
£k92%, BEAIEK4 %) T, WhEk O EEHREIL
3.75nmol/min/108 PMNs T# - 7z, Vincri-
stine (VCR) & Pred m#tH#H:Mt4%4 B B
7 O EEEREIZ2.65 L BT 2R L 224, #239%
B, RtgmR»EHSH 5 B MBEMEIIEEL
EEFRIKOBIEA RO LN BETH O &
£HEII8.31Th -, LB RBEAFEPICK
PN A LN h o 12,
(#Ef13) S-H 227 B4# ALL (X6)

FKiGHEs WBC 13100/mn’( & 1% 3 5k92%,
ek 3 %), B4 NCC52.0X10%/mm3 ( & M5
3¥3R95.2%, FARIEK0.1% ) THFhEk Oy EELRE
{34.32nmol/min/106 PMNs T# -~ 72. VCR
& Pred nfr B# R %138 B O R
133.00 L BME L N BT L 4%, $420% 8
TEEF L HELFE565 FICI39.19 - EEH L
) overshoot L7:fE% R 72, BIHENABHI
ALz,

(EH4) J-G 33+ B¥ AML (H7)
FitiRey WBC 2300/mm® (& % 37 5K12%,
HHEk30%), B8 NCC 21.0X104/mn3( & f147
3FIK66%, FEHIBK20.0%) T, IR O EHE
#£i23.01nmol/min/106PMNs T& - 7:. NC-
S-CA-6MP: Pred |- k 3 iR EARESH
"L, FBIFHE? Oy EERIZ2.60% & HIC{K
T3 EmM»EBD LN, E6HEICELE
BEHEINLBEATII8MEEERL )RR
BEE AL, ZBREFATIIE0HEH 510
HREICE- TREETHNT B HBL 2,
(#E#5) S'N 53+ B AML (X8)

*iG#E WBC 3000/mm3 ( 5 ILIK3FEK 2 %,
1FPER17%), B8 NCC113.0X10%/mm? (5
MPEFEK26%, FRIEK8 %) THD, HFHEKO
BEHEEIZ5.20nmol/min/10 PMN & FE{ET
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Antileukemic |vcRE 80mg 0 %] %
agents e N N
[:19
Superoxide | L

|

Bone marrow
(NCCx10%/mm3)

[ Je—erythroid
ide—myeloid

WBC 5f
(x103%/mm3) 4
leukemic cell

Hospital days

neutrophil

9 K.H 55yo0 § ALL

BT#H-7. NCS-CA-6MP . Predict 2%
1R ARERAMETE 5 H B O EEAEEIZ5.10T
b, KA, TLEBLHEL2RATIE
6.42, H40KEICIZ6.50 TN LIEEBTH
2f2, BRYENSFILh -7z,

(E#l6) K-H 554 it ALL (X9)

RiGEEEN KM M WBC(316,600/m? (£l
WIFERI0%, HFPER2 %), Bl NCC 12 67.0X
104/mm®( & M55 FFBRO5%, EKIERO0%) TH,
ek Op B4 FEI2 3. 93nmol /min/106 PMNs
I&METH - 72, VCR, Predic & 2 Ei%HE A
Bk 4 BB O EEAERRIZ3.025 3 LICIK
TYaEmERL D, $195KE, SLEFHL
EWEICI25.31TH D, LA1%5.85, 6.94 L @il
. “BE6MA L ) B#AHIL, staphy-
lococcus aureus |- L 2 Br fLfE & 2WFE 17,

1 3

N TR LFRETFTROREREE
REL TS OBV ERICED ZEINATY

A0 R EERICET A EREIIRIZALN
v, BRICH-> TEEIN L EEEFICIZO0-
10)12)' HZOZID, OH,II’!)' 10214)b{§u g n—cjb- y) R
& < {2 Oz~ i3 Babior 519 A 8FHEkiIc T 7 » 7
ARFEREEEEZ LICL ) MBARP~K
HME3NEZLE#RMICHESEL 2EERET, £
N #% Nakagawara 21916 |- } 2 membrane
mimicker #H w7z O REEDBIRIC LY,
MBARERREOBHCEHEN T2 LR
ThH5H, THEFBRESEA LR S REENR
HErHEME LT, BRBICBITSHPERO E
EREEHUE, HEE, RBRRERGFRANORE,
LRI EFRERM L NBEIC BV TRETL
feblFTH B, T RIEFEBINIFHEK O
&gl AML-ALL ¥ EENRICHLFAEC
KE%RTZ &HHEEN, AML & ALL o
BMici ABZRBH LG, ZZ kR
AMOIREIC BT 5 MBRREENET 25
TLOTHY, BWEICHIT 2 BRI iFS
ERiEE, BC 2 OELENBRICBITRE L
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LS aTREKHIFALELNSE, £ T
2 DiFhERk O BERETIIMCERY 57
P, BMEROBEFLZIELS, ALHEL V)
EESRENH TRHEINILENH ST,
Tricong CEREaRRM KL D B
ST TR L BRERBE O EEL %R L3997
Fc)274%— - &g - BEESNRIALE %
RUT L2 EHFERNCHEIOHLNTE D,
FRe%ayic § AML Tl E Bk FRE
Fg3e~1042) - Myeloperoxidase % |32 ' & &
T ABHRRORE PR TIFRERD BB
ERBMEINTS, L THIEDYE, 3%
B B 9% C B R S ) B ATRIR # A i
FRICLERAL T2 Z L #8e, AMFTHB
T 5 HFHERICIIIEF B L & LRBRHEEO
£» LE L 72 2 D population ¥ EET B
e & BT EF RS HIEHL T3
45, 4@EH AML 2 BT 21Tk 0 L
RENETIE, F ¢ AIURSRBRERFPERD—
KROBHERF RBEL T30 TRV &
Zbhb,
—FRiGEY ALL 573k 51T 5 RERRIE
TIDOWTLHERIC L N HES LT 55202
~2D Strauss 529 |3 HMP ME*# KT 5%
BEEELREL, G6PDH, 6PGDH 2 5 iciz
NADPH oxidase % ¥ N £ EBEFFEENET % 22
», ZEEBICEEL HO: NEERLHALL
HFHhEROBREREBETICEET 20 Tld vk
LTvw3, 4E8#F%EIF ALLicsvwT3 AML
FEEFHEK O AR T T5Z 2R
%%, NADPH oxidase |3¥7 O BEXEBEE TH
3rLEZ L0, EEICX G6PDH 4 O E4E
AT REEERETH LD e» 5L T, St
rauss DHE L2 N L BEREERT L4 HF
HDBH Iz O AR TII—TRHAICHH L
BrLNTREZVHEEILND,
OERICEEIT, BHICBTAALKERES
&) ek O EEERE: D% % AML & ALL
DRGFEMICOVWTRETL, MERICHFREDE
188 £ vz, T Z ki3 Totalleukemic cell
mass & $FHPEK Oz EAEE & DI S 2 D
ENFETLILETRETHILNTHAS .,
Wilkinson2® %> Goldman &2V {3 AML 2&im

# x -

BEEEFPHROAERBERIGRICEML 725
&, BEREONHI 22, BRELEITFHERN
enzyme inhibitor * L C/ER T % TEEE %R L
Twabah,, AML - ALL & L iciFpek O EE
BT #38, 2 5ic Total leukemic cell
mass & iFHEk O AR EHEEIcH»ZZ &
EhHLLT, BEALFEOETER O EEE
KTo—HE L, REERFOEELEETSHZ
LIITELVLDLEbNS,

A EEZIHER 23R & U CERE AR
DO EAERZREL 25, KiGEHICHLE
R Lnhkd otz 72r5ER2 -3 -4 -6
WRLZEZ e EBBEABEZRBTIE LD
2O EERSET 27 THE0A6N, FH
RO ARSI A nmElOMEDL 4%
BHTNE—DONMEEREEZ LN,

3T, INE TERNHICEIT 2 HFRAR
BEOMENIFE L LTALL kBw Tk &N
TEN, ZORERICOWTHLIEE?H 5 Wi
{ET2926010 )y —2 | T LT, FNFERELT
HREERCAYLNLRALRHNOBELEE
WRZW, ZolHhEHEIEFOVE L HRS
ZITBRNT B8, SLELREIEE» L%
&3 2R LR E BV RS THHEKO,
PEEEREELRIEL 25, E#H LN L overshoot L
TRREEICH B Z L AR E N, Z - BN
WM L Bk O AR L HBIR T METL 28
R, ERYBIrRCEFARL ) BVELEEET
THEEA ) b, ZORBEYELZAIC
Bl THHEEZIRBUI T VWb o, RGERE - &
iR A A % 38 1 AV O BRI MR B B
SR EFEAERR 7 v— 0, B L FRICER
CEET AL LT, HMCL BET 28
NP T—20 rebound BLR F /L 2D Tid%k
whtBhnd, X O ELEENEBEL A
REROTUEL-REZRL T B3ELODE
PEV)ECELTLRLICRT*ETLME
TH 5. X BSEDHRKBRETS & (13 RIBRE
#TH 5 0K432 R 1f PSKi 5 it hek Oy
HERIC RITTHBIRBH LN Lh - 124, OK-
432 e s7u7r—URERZRIEL TEED
PRREMEEMET 2 L VI HETVLHN, 2D
FEICOWT LA RREZETILNEEZLDL
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(-
PERETRBEADRERAZHRELTE
niFhEk OF BEEFE % FICHERN - HEABIC AR
L7z, TCIRBMOZE SEAILFICBIT
% RAIEE SIE |3 R IGHA & ERE AREICE
mLTHY, 2OREL L TidFpRE 0L
PELEEY factor THBHZ EIREIFITLL
wt, AETHLPIC LA L FHEROz E
AL R —BL CREZRLTBY, &
HE IR BRI 3 PR BNME LR
B, MBARERREE & v BEHRE M
BELTWdTlihkwheEZbLbNS,

S E

SR MR43H 2 xR E L CHFRERO7 EAE
RERRTIL2HER, UTORRERL.

1) AIEHREIC AP 6T, RiGEAOFH
307 EARRIIER M3k 0z EERICH
L, AREOEEZRT L & bic, BHAmAHE

x

BMESE L ZEEOUMBEEAFRIEEH N,
2) EREABENMITICL) 07 EEFENS
LICHMEIE N B EBAERS b, HLH LA
& ZEERINMFE I TRR I N,

3) ELERYH O EERRFEICHELZT
L, RERSF COEBFREHNR WIESITE,
Bl & % B EMAERD b7,

4) RGBS CICEREALICED LN
ik Oz EEEOBEENETIE, ERLICRE
LBVWEERPENRE L FELBEER2ET S
EEZLNS,

Bakzoichz) EHEEL L IC % B -
7o BERARFTARERSUIZ ICRB T B & L LIT, B
T RHIEE LT R W E SER--BHIRE
Vo EEm s o8 2+ RT3,
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Studies on superoxide production of human neutrophils
Part 2. Clinical studies on superoxide production of neutrophils
in patients with acute leukemia
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(Director: Prof. 1. Kimura)

It is well known that patients with acute leukemia have a predisposition for life threat-
ning infections. Among several factors which disturb host defense mechanisms, quanti-
tative and qualitative disorders of neutrophils are thought to be important. Up to date,
there have been some papers concerning the bactericidal activities of neutrophils obtained
from patients with acute leukemia; however, little information about the production of
active oxygens, especially the superoxide anion, is available. Superoxide of neutrophils
is one of the active oxygen related to intracellular bactericidal activities; therefore, in
this study, superoxide production of neutrophils in patients with acute leukemia was
examined in order to clarify the cause of the high susceptivility to infection. The results
were as follows:

1. Before antileukemic chemotherapy, superoxide production was 4.09%1.43 nmol/min/
106PMNs in patients with acute leukemia. It was 6.45 +1.33 nmol/min/106PMNs in
normal subjects. During induction chemotherapy, superoxide production was suppressed
to a level of 3.56£1.18 nmol/min/106PMNs; however, it recovered to normal range and
somewhat overshot in the complete remission stage.

2. An inverse correlation between superoxide production of neutrophils and the total
number of leukemic clls in the bone marrow was recognized.

3. The changes in superoxide production throughout the entire course were not corre-
lated with the type of leukemia.

These results clearly indicate disturbance of superoxide production by neutrophils in
patients with acute leukemia. They also suggest that alterlations in the intracellular
bactericidal activities of neutrophils may be one of the reasons for the high susceptivili-
ty to infections of patients with acute leukemia.



