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DRLENEE I EH CEELMEL L TRE
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BRI L D" LD BERENRTL ) H
FWICRBEN S LER D S5, AMELRK
B 2 BLEAHOR D KE X ET A @ MK
M S L 2 EREAIRAOES £LTX
T HEic & 2 ESHFRROMA®ICH B 2 &
REIETLEVD, 2LICAREICET BT
FhERMEEE 7 L C XL I ) o0 iF A ER AR IC R
By RER Yy, MR - HERGERD L ) BHE
KENBZLEFHZ2LDEEbND,
SEEEIU OB S, AMELFC
B} 5 FRIREAE & & 2 XH B MR R O 1T sk
BERC R TR E R, Or EAEENES bt
THZ LI > TR NFENSRPMEICT 7
o—F L7z, TERETIE O EEGAEIC
MY 2 ERHORE, TP LEBREREKNY
EEEE b M FhEk O AR, 1IC 2z
THEERTF L LM, MenyB %R
ICHAELT.
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1) &%

20~89F (F¥aTH, Bitd3:24) nfgfE
BMAGTEZFRE LI,
2) AMmIKGFHEFE

BEagAR & 0~ <) »IERM S e %78, 6 %
TXAF7 ERKES [ 10HIETMZ, £
B2 30~ 455 I BB %15 72 buffy coat 277 2
Foy 7EEFICEY), 47T TI50GI07MERET
3, EEERTznbLLBEIC 5 lakigEF K
# 1N 2 Fe4ri= pipeting Lok fi Bk N {R3E L
BTk o7z, 3 51260812, 1.8%kib &Rk
S5mlzmzFRICEL, 4CT150G 109fE
., LiE2ETIz0LEEIC 5 ol modified Kre-
bs Ringer Phosphate buffer (KRP) (pH 7.4)
Mz, #MBEERICL20b 3 5REKkEFIIC
BELZ, 28Ikl 2o/ MREBERZEL
v JICHMEKRE 2RIV, BU150 G 109
Mk Lg% T, KRPOS~1m% Mz T
BMmERGER % L, ZOMIEH % tE%A

¥ ox -

EE TRPICERFLL, MEERBITILICH
I BR 7> viability # trypan blue dye exclusion
method TRETL 2T XTBULLETH - 72,
3) O filER &
65.M E{k B cytochrome C, 0.05 mM glu-
cose # &{ KRP ic G LBk #0.25 X 1062 /mé >
BEICNZ, 37C 5 4rf incubate, k\v> T Con-
canavalin A (Con A) & Cytochalasin D (Cyt,
D) 22N Zn100ug/ml, 20ug/d DERBEE
ELBEICHEBERML, BREERES 2.0
mbe L7, %3 Con Alz#&Kkiz, CytD i3
dimethyl sulfoxide (DMSO) iz iE#g L7-, 4 X
L3 0212 k& % cytochrome CBIT# i E 550
nm |2 BT 5REEZETLE LT, double beam
spectrophotometer UV-210A (Bif) #H T
BEL, #EN ZE— F15mn/minic TR
Sk L7z, APk O LR, OhikE
B & D BIRIEA & R L May-Giemsagifais,
Rk (FIKER+ SH3K) ElA 2K, #F5
K106 ab7- Y dEAREE L THL 2.
4) FIGRENIFHER O EARIC LIZTHE
KRP # #20°C, 25C, 30°C, 37C, 40TC,45
CHHKBEII—EE®LIZ, bbnkiksHA
WORRRL L - AmBkiE R 202, 39/ in-
cubate L 720 b, O EAEREZ & BB CHE
BETL 72,
5) RUG# pH O hEk 0, BRI RIZTH
&
KRP # % 0.1H HC], 0.1N NaOH |z T pH
6.0,6.5,7.0,74,80 ¢ L, kidnFHEiciEw &
pHIC BT A% HBRETL 72,

X B B R

1) EFEIFPIRD O EAEMMR
E#FE FMFRERO O EEMKIIE 1L ICRT
ZELT, ETRWERrUF I 70— CnR
TGN T 2 ~ 3 FRICIIBTHIEEIRAE &
TDEKELTEREINL, ERILL TS 5%
{Z Superoxide Dismutase (SOD) 20ug/mé % X
RSB 3 & ERIZELICTEEEL, @
Hlara s nt,
2) HMBRKMRIFRED O BRI RITTHE
SEER O AMERZ KIGHICRITL, SRS
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O EXBEZRATL:., 2ORRIIR2IRT
T T, MG EEER D O EAEEES 100
%E L4, 605 102.4+18.5%, 1204 81.4
124.0%,1805760.1+12.1% & 6053 % Ti3i3iT
—ETh-T, —H7M%AMIKE37C KRP
KTREL 2354, 30%90.0+10.5%, 605-61.2
+15.4%,1205318.2+13.5% & O L BEI3 0
MEAMEZ R L ERICETL A,

3) AMERARLIBEE & 1Bk O EAEER & DRE

n mol/min/ 106 PMNs
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REm R MISIBE%0.1~1.5X10%/mé D&
BTEbdY, BBEICOWTO EELEE/R
L7, 20HREEIICRTIECT, 20
HETIIMHAEE O BEARRELRAIOME2
LA, HBELSEC L BICRW0 EE
BED —ERIEICET 2 £ TORM(lag time) A¢
AT EmDPEDH LN, XMBEBEL B
& incubation BNEBABHELI RKE L B L &
LIz, ERODE»BIELL T 0 EEfing
A IEREIC 7 2 EEAERDH S 7,
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20°C ¢1.08+0.09, 25C1.70+0.66, 30°C4.46

+1.05, 37°C6.99£0.67, 40°C8.02+0.52, 45

C0.83+0.65nmol/min/106 PMNs ¢& 9, 40

CTRRBWTRLBVWEERIEH LN,

5) B oH oifhak O BARRICRITTHS
FBRACBVWTIRELLEEA3 Z2oAMmEK

PRV, 20#RIIRS5ICRT L TpH
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pH of KRP

6.5 2.92+0.53, pH6.5 3.86+0.88, pH 7.0
6.83+1,06, pH7.4 7.22+0.85, pH 8.0 6.05
+0.57 nmol/min/10° PMNs ¢& 1} pH7.4 2
B TRLBVWEERIEH LN,
6) Bk O ELRRNEE L ZNEHREN
L
EFEAZRBICODVTEHHEKRO, EEREEZ D
BIEAREEEL TS5 ~15BIREL, ZNHEM
DEBRHEERFT L2, BLISRT L LS

#£1 EHFbF3RACBITFPERO EAREL
2 NEBHREK(CV)

No. of
Case experiment Mean+SD CvV

FK 15 7.181+0.84 11.7%
KK 6 5.81+0.64 11.1%
KS 5 728+0.73 10.0%

ST ENEFNILT, 11.1 10.0, TH - 72,
7) IE&E b FFPEk O EEREORET

# x -

BAE2)~6) & 1, O EEFENEIEICEL Th
EWEHIIOMBREFEE(0T), HImMERHEK
BE (0.2~0.5X10%/me), RGRE (37C), KR
i pH (7.4) THY, ThLDERERTT
EEE FFHEK O EBERIC RITTHR, e
DB LB EmZ 12,

@HFIc A5k O BEEAERE

EFE F20~60Fn45% (B324, ®134)
DFHE O EEREEF BB TRET S L, B
£6.45+1.38, #16.43+1.25nmol/min/106
PMNs Th N mH#EICEEZRBH N2 h -
72 (X6 ).

Superoxide (nmol/min/105PMNs)

[+] 5 10
Male | - e .-”'.'..-'1"-‘. e ©eos .
Female |- ege o -I. LY

@6 AR & iFhEk O EERE

Superoxide nmol/min/106PMNS)

) 5 10
T T
20~29y.0} .;.se o o
30~39v.0} ospe o
40~49v.o } o feees
50~59y.0 } . of os
60~69y.0 } oo .I.. oo
70~79v.0} $38| S o
80~89y.0} o ol

R7 ®E4BNCALFHER0 EEE

Ok O~ EAREIC RIZTING 028
EFE20~89% 5674 1C 351 5 1FHEk Oz
Ehher—#EL BN % L 5.88+1.56 nmol/min/
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106PMNs THh»72, 252 h % EENRIC
B TREILLBREAR 7ICRL 7245 20~29
#+ 6.38+1.33 (n=17),30~397% 6.54+0.83(n
=8), 40~497% 6.60+1.41 (n=8), 50~59
% 6.55+1.91 (n=4), 60~69>F 6.28+1.66
(n=8), 70~79%4 4.59+1.20(n=13),80~89
+ 4.90+1.65(n=9 ) nmol/min/10° PMNs
Thotz, DEIC0~69FNIEF/ESERE LT0~
BOF NEHNERE & D 2B DOV T E D HeERET
R o2, FOBREE AT IEL, FE

Superoxide (nmol/min/105PMNs)

0 5

£39~3D7 538, O~ %13 Lo H:0: % OH-
10 ¥ EERERBEERTLELLNSE—F,
HyOz & 3oLt X F—E3 5HiICa s>
b4+ > RGRiIc L %N REEAIEE
THIELHESNTE N9, Il
Fioddicegk, FTRMCO 2EESIND
SR E )V BRETEREBES T 2 A
5, Oy MEERIIMHTRENVESEZ &,
4 ik~ 72 =& { Nakagawara 5NHiE?
iz & BiFHEk O EEERBRIEEIL, 2 E T CGD
RUZDREBNREIC
HAuwbhnTwads, #i
10 punosB CoEREE

T T T T T L

20~69 v/o

70~89 v/o

.%:.‘.\... [

- =‘*‘°~°¥+‘

° ‘f&" l é“&

BaBbin, FIFRC
BWIEFIISMEG MR
N B REGAE % F P ERAERE
DEALFENLRE S L &
NEAREICT B 728, Fik
PRVWTSABICRET
3R BMELLD,

- H8 HFHERO EEREIC RITTIMS R

ESEN645+1.33Th-enickL, BRET
{44.72+1.17nmol/min/105PMNs & #%&ic B
720 BERRNFELEBT»EH LN (P

<0.001),

x oS

INE TEFPERIC BT 5 R AREREFTEI
EIEPENDP OBEENIRFENTE LY,
BEEZNMINREERICBRRHDD L (i
iﬁ:’é&ilﬂ)-l&ZO)-ZZ)‘ZQ)fJ{gﬁ ( Ea%,L'C\,\ 6 et t fJ"
ERICLIBEINTWDE, ZDZ Xi3FPEK
REROFMICHEL, HEEREERL PG
LEbST7 7o —F D UEE 2 RT & [
2, EEEFEELIED b A I FRERO KSR
NLEEETRTLOTHAS,

S THFPERA R B2 S 2 3 T & 5 DM
U] g 208038 i3 5 &, £ § O AEEA R
NBEELHIZSOD I &) HoOa RS 530,
In vitro N B EHRE RIS L T, TNEFNRDE
HBEE 23T b scavenger DB E R L 28

FTEBEBRFHGNEL
EIERE RO
ERCRIZTBEEERD
fRTIZ, ZDERRIGH & BRNEZR I ICEL
WO TEELSEEEZ LD,
STEBREMBEL, TTHHEEN O ELE
BRICRIZT B+ A5 L, 20°C 1.08, 25°C1.70,
30°C 4.46, 37C 6.99, 40°C 8.02, 45°C 0.83
nmol/min/106 PMNs T# 9, 40ClcBWTHK
BiEZn~ L7z, & Cohen 5394 E L€y M
FEsFrER 2 015 & L digitonin  THIET 5 HikT

FREORE R AT - T B, £ DIEHER O

EERIEIEFEORBL NIEKELZRL T340
7, BENEBIZOWTIIIZRBOHRE#TX
> TWva, F7240CICBIT 50, EHEIS lag

time 720C NN L IEE L THHTEI WAL
BRTH-7o, ZOZEIZEEHERIETHHIT
TE2M2EHRLIEE, FPERREEINES
NrRkBEICH B = & % in vitro L RET 5 3
DEEZ LN, BYRIEIC B 5 i PEkifae

RETHLTHEHEIIAFAREEEINDE, S 5612
R pH 1o O EEREIC RIZTHEB 2R
L 7hY, £EeypHICEVpH7.S TR EE
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2R 7. Bk Gabig 610§ EED R & Fkk
DERELHEL T2, BIRRFE TIIFPER
MREEORHLE CMRIc L) pH 2ET
TRHEEZLNTED, EENICBITHFPEK
B ZNEBEOBRERENR L DHELE L
r3HRESHREEDbDNIS, Lo LEKRN
sz 351 5 pH KT I8 vy pH68ZE
FTEEINTVBEEYD L LT, RPHEANR
ML 2P ERBERENDHEIL M DL
w2 9,

BCHAEE THOLEZAEEANCBIT BEFHEK
O BERRICETAHEFIILLC, FITHER, £
SENBBEIZOVWIORFNIIIIB L EALNT
IHLBEERNREFII T Tlok~NLzTE(E
DREPKETOBITICH T 2 XKENIEH, ZL
TXEDREBOREIC L 2EHIT 2174 -
TR, BOTEETH S, EEITS5M20T
LIE8OH Z TCOCTERNBERAZR L L, I
PERD O EBERERFT L DT TH LA, F
T RI—BIC BT 5 MEEN TSR HIL F910.9
ThHN, PLVEREIRCEELLAL. K
12204 £ N 10A B TEESBRICKRET L 728
R, 10~-89F NESEHTI34.7241.37L 20~
691 6.45+1.33nmol/min/108 PMNs izl
BEICREZRIZEVBDHLNL, TTIRA
HOZ L BYETR—RICHRBRIELRT &
R C BN HEILE S 72 LT W2 L 2R
EENTWEA?, SEHGEL-MEIc L b5
PEREAENIETIX, B4 ERMENVBREER
WKBEL—2nERLZ2L0EBbhs. BE
F TSN o iFF kg T T HEICET 3
F7eiif@sH Tz L {, Moronii 5431604 LI 1
Dt FEFREICOWTRARE L NBT &tz
METL72HER, wFhb40~59Fnar bo—
NEBICHLBBEOET 282D LT3, F
7z Silvermann 4 (3 iF BRI ERE 2 RETL 72
R, BSEBRCBYWTHEDOEREN I L
WEL T 305 N4 & FPEREREEICBET 2 1
RIIZD2ZMCT EL G, FRLICBWTHEE
i3, BEEFFEROMBAREEIFEICEKT
LTWa g%, Z0FHhek0; EEEENKR
SR SHEEL o7, il O EEERELINS
IENVETT 200" RHTHS LR

#  x -

bhd, TnFTO BEB LU ZOFMICK
L, mﬂaﬁ8)33)45)~53)’ ﬁ*ﬁ;&ﬁﬂﬁ)%)&wﬁﬁ*ﬁ
) B LE RISV OBR MBS BRI NT
wah, BlbE & LB 3 MIEEE BB
1658 — BEREERCIEMRARD (LS, BikEY
DT — R 510 | IIEFE A B R IFRE DT
12, BHECBITHPRO BEERETOR
L EFBEEOE» LTETELNTHS ),
% 7z Holliday &%5%%, & + 5 R ARM#ESF AT % ik
gL TEILML E E RO M d nEEH
FEFAIC BRI L, BMRTIR I
—2 6 ) EBKEEFR (G6PD) DL hIER
LTBTFEELRIVEEINTR I L2 REL
Twdy, TOZEZENLICHIERBROE
EEREL72LDOTHY), HPROERAH L
7 key enzyme N & D TH 5 G6PD %3 Lo,
fERER R HMP B3 ROBBRIGENKT L
BB 5Pk O EARKTOMIC,
BERREERLE L -ARNEENTEET ]
BRI TALNELEZ LD, ELHK
Z ORI R L v B TR L £
FTREENELEH DY, HE4EICBITLHF
ik O EERETORRIISHN L) SAK
TRENCE & 2B,

P EARGC BT iFhek O EARK
B % HEEAIMZE 2 47% 9 &b C, in vitro
5 in vivo KETHHEE, X LIS EHFNEE
t FFRER O BEEENRTY LBEXER, &
4o O EERIC RIZTTHELBEMEC L1,
MEARER 2 T ECENTEAV EDEE
255 O EERENRIEIX, ZTNHENLER
HE THr O BRENI Bt b, SHRER
ENRBAICBRL ZDBHAIFENILNER
bha, XSA#HALPICLESERICBITS
ek O~ BEEREIR T IX, FEDOBRKIGH &£
DEENEHE DT £ RETT 51 back ground
ELTUETH D LERKC, $BRELARNF
TR LES TEEXFRPRET LD
THA9,

& =
%ﬁﬁﬂﬁuﬁﬁé%@%%ﬁ*ﬁOfﬁi
HoE,» SBHEATL I REHMEL, FTEHE
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TIREFE FFRERENNRE L 2ERERHNR
=, BIcEBERTF & L TR, meanisg
PRE L. DR,
1. F9R0 EEEAECEITAERERE
HRUTOZ L THo1z,

a . AIERRAEERE X 0 C TRAERMIZ605

LWTH 5,
b. REiEHEn QMR EEIZ0.2~0.5X
1062 /mk ThH 5,

c.. RIGEERIICTH S,

. RiHpHI27.4TH 5,
2. EEE F 348 BIFPERO EEEH
EENLEEHRE (CV) 3FH10.9TH - 72,
3. 20~69F NDASEIZ DT Z NIFHBK O
HREP R B WTCHE TS &, $1%56.45+
1.38 .7#f£6.43+1.25 nmol/min/10® PMNs
ThHY), MELEREZRED LN L 12,
4. 0~89F NET6THNIFHER O FEEERER —
ELTEHT % £5.88+1,56 nmol/min/10°
PMNs Th - 7255, Zh #20~69F DIEFES
ERLT~B8F NESERD 2B THET S

x

L, AIEH6.45+1.33TH DI #HEIZ
4.72+1.37 nmol/min/10° PMNs ¢ &4&#
RBWITHRNRTHED LN,
PEn#RE+BNTHEL 2, E¥E
ek O EEAAERIEIX 2 DM Bk, BIED
LLT, 4BREBRENEBICBLERLFE
ELERERIGH Y FI N b tBbs, X
EaEICBIT 5Pk 0 EERDETIZFH
ROMBARARBRT 2RRTEL0THY,
BHETHHRBPR L T0ERLEV I BRE
PIFRIREEEN T, SHRATELNTH B EE
25, qbicgt, BILBAROBEICELEE
TEREZRETI2LNEBbNS,

a2 BICH1 ) HIEEL H I HRM 2 %~
7 BEIARFAEREIRICERAT 2 L & b, #IAERY
T HHEE LS VW E SBR—MEERIE
VB RmIcRHNELRT 5.
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Studies on superoxide production of human neutrophils
Part 1. Experimental studies on superoxide production
of human neutrophils
Fumikazu KOHI
Department of Internal Medicine, Okayama University
Medical School Okayama 700, Japan

(Director: Prof. I. Kimura)

Patients with acute leukemia are prone to get infections. Pathological conditions such

as leukocytopenia and disturbances of humoral and cellular immunity are thought to
contribute to this high susceptibility to infection.
Superoxide, one of the active oxygens, is thought to be related to the intracellular bac-
tericidal activities of neutrophils, particularly in oxygen dependent systems. These find-
ings led the author to speculate that primary and secondary disturbances in the superoxide
production of neutrophils are of importance in the high susceptibility of patients with
acute leukemia. In this experiment, the superoxide production of normal human neu-
trophils stimulated by Concanavalin A and Cytocharacin D was assayed by spectropho-
tometer in order to evaluate its usefulness in clinical applications. The effect of age and
sex on supreoxide production was also examined. The following results were obtained:

1. The activity of superoxide production was affected by both time and temperature
during cell preservation. It was also dependent on the cell concentration, temperature
and pH during stimulation of the neutrophils. The optimal system for assay of the super-
oxide production of human neutrophils was as follow: Cells should be preserved at 0°C
within 60 minutes. During stimulation, cell concentration, temperature and pH should
be ajusted to 0.2-0.5x106/ml, 37°C and 7.4, respectively.

2. There were no significant changes in superoxide production between males and
females. Superoxide production in older subjects(70-89 y/o0) was significantly lower than
that in younger subjects(20-69 y/0)(p<0.001). The values were 4.72+1.17 nmol/min/106-
PMNs in the former and 6.45£1.33 nmol/min/106PMNs in the latter.

Assays of superoxide production of human neutrophils can be clinically used because
of its simplicity and reproducibility. It was apparent that the assessment of superoxide
production of neutrophils by age was necessary in clinical applications.



