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D, B> THERZBRACPEETLII LD, £
DRENEFHET L LTEEL L) D255,
KM EEk R Reyfuaikis, 19584 Wac-
hstein 5 k¥ Wolf! #¢ naphthol-AS acetate
#RHWT, RKELB L &S EEK non-
specific esterase FEHEA RS L 22 Lo+ 5
LTw53, Znig Loffler? ZFBEHHKET#1T
- T35 %%, 19644 Fisher 35 L tf Schmalzl®
X, B¥kdz & v nonspecific esterase iFiEA*
2% 5 Ao sodium fluoride (NaF)ic L H =&
EEIMEENE 2 RBLZ, £/ Sch-
malzl 3 t ¢ Braunsteiner?|3, 19684E#&~< 7
Mg bt 2 KRG M & L UBHP o EIRIC
A4, BTl NaF-sensitive 7 esterase
EEIRLE N e 2RL, 2L T19714,
Ansley £ & tr Ornstein® |3, alpha-naphthyl
butyrate % substrate ¥ L C, %7z coupler &
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L T Davis ¥ & tf Ornstein® o B 44 L 7> he-
Xazonium pararosaniline % v, HMEKE &
SRR L 72,

BEUVACTONTY 3 BEROBRIREED
i, R~z k9 2 H#E% modify Lizb o
THEH, T BEEERZERL, BE,
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BT B RIWMEIKNZE % KT L7200, &
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Direct Count of Blood Monocytes
Staining solutions:
1) 2 % Alpha-naphthy! butyrate
outyrate Ll 0.2ml
in diethylene glycol
2 ) Hexazotized pararosaniline in KzHPO, ------ -+ 2.2ml
3) 1.0g Saponin white pure in 20ml of 0.9%
‘ 19 0.5ml
saline solution
4) 10% Formaldehyde ------e-eresessseserinnnnnnns 0.5ml

5) 0.1 M Phosphate buffer (pHG.0)-+«ccxrrevrereeeeees 5.0ml
Solutions 1)-5) are mixed together and for staining

Staining method:
Peripheral blood is diluted with the staining solution
in a proportion of 1:10 in a standard leucocyte pipette

Blood monocytes stained with red-brown are counted
in a Fuchs-Rosenthal chamber
(the magnitude of a microscope: X 200)

Fig. 1 Procedures for the direct count
of blood monocytes

Fik Akogf#id Fig. Liomd 2T
» 5. ¥H r i % alpha-naphthyl butyrate &
3, Sigma Chemical ##%! alpha-naphthyl
butyrate (1.0gm=1.0ml) # diethylene glycol
50ml ic & L, stock solution & L T iR
% L 72, hexazonium pararosaniline |,
HERECLUTOZE CERL /-, 1.0gm so-
dium nitrite (NaNOz) % ZE & K10mlic &2 L 10
% stock solution & 3, % 721.0gm pararosa-
niline (Merk # %) %, 2N HCI 10mliz &#%
L 10% stock solution & LRI RET 5.
% L € pararosanilineZA# % INiZ L 554 1C 5%
L 721%, Saunders HEEP A 515 Schwal-
be »F kY% modify L, 0.1ml 2ERBEIC
LN freezer PTHEEE /1N L, 15 bLICHE
&) sodium nitriteiFi & & < B, IREL 72,
Z niRfHIC 0.1M KoHPO4(pH6.0) 2.0ml %
mz 7., —HfnExREBEIC alpha-naphthyl
butyrate i##0.2ml#% & 9, 0.1M phosphate
buffer (pH6.0)5.0ml% iz & < igf145, LIk
2ERNERBREPoBHERML, ZhiC sa-
ponin %, formaliniF# % BNE 0.5 ml
mz, A THBREFEFEICACL, B
saponin % # i3 Merck ##%! Saponin white
pure®1.0gm #20ml NEFRAIEKIZIERL
stock solution & L 7z,

2

[

F oA pH (35.8—6.2TH 5
ZEEMHELXT LY, —iic pHIZITIZ
6.1THN EnE EATHETH ), HCI
5\ 2KOHIC &k 2 pH MBIERTET
Hotz,

Rk o EREEHICEL, 7
MEREER A 7 > 2 a— N ki g %
1nE®RE TR, EREEAYRERs
LN B TRy, BoMEZIRICHER,
Fuchs-Rosenthal 5§ Fiz T, 200/55%
BATICRBEICRBINHMEHRLZEE
L, TnfEic3.125%2 &L C1lcmm &)
DERELPEHL 72, LBERLTITE
£ % T silicon MITHAREICANLCIE
TREL .

REROMBEEIC & 5 HE | AR
By =+ { Burker-Turk - &fgicca

EL7., —HEEERL, ZR#E%E%E May-Gi-
emsa 8 (5 5205 Tid peroxidase
A7) L,
1,000, 1,500E 7 4 N5 % T4V, kD
BEB L ENGES,SL 1lomm ) OB
R EHEHL.

¥ 7 w7z 6> 5 mEki3 100, 500,
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1) KM EBK esterase Yt Nk
BHifkix, SREEB I UREHEE ATV

1 ’

— i ENF b RBaI NG S, EERIC
1%L 25 A7 P a—NRIBWTZHEIC,
BRI LN EmE ZEEHBES /2. Photo
25 L3143, PES N ERRD200, 400
B X U1,000 EXBFET THOENENNETH D,
EEIZREIND &, bk,
BRI REINT, FEERLL(RES
Nicv, —HERIIFRBEICEBRIN, ol
mEkb & BEHICEF TR TH 5, KERNET
13, BHERIZUBEICREINTRL 3, &ff
T HBE A I B I LIS,
B IC BRI NERIRERCEDS LN, 2
DERIH lysosome BERIC—KT B LNEE
2bnd, hB—EREInERknBRIIE,
12 EOEBRBICHLLIAETH- 12,

1) 5Bk, ¥

2) EREFEREEMEEE MHEE
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Photo 1 Microscopic view of stained monocytes (X 200)

Photo 2 Microscopic view of stained monocytes (X 400)
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Photo 3 Microscopic view of stained monocytes (X 1,000)

EDBENCBVT, FFEICLNE
%E L 7z BBk &, May-Giemsa f&BEAR
LN EEICEE L 7o BERE E HERET
L7z, £729 520422 Tl peroxi-
dase gefs, (McJunkingk) #24< & & Lo
et L 72, Z0#ER40E 0T BEEREUL,
EHHETI3245+91/cmm TH - 7z,
Fig. 2 1c"9 & <, Bmek 100 &5
B EEREIE, BRI & 5 FHEE
L HEEBEIAL Twb, —F ) H20&D
EHEIC & 2 T EEkE3258 £ 96/cmm

(/cmm)
3004

2454

No. of blood monocytes

200

ol

THY, Fig 3lcmd 6, Znis
peroxidase #12 & N 10015 ¥ L 723554

."".-Q--Q_.&"""‘""'@

»" L

o————ae Direct method

Canbd iy = Indirect method
(40 subjects with May-Giemsa staining)

DFH BT, LXEEERLTW3

A, INLHEAGEUL T3 EE2 5.
KizEz DBz DV T EERB DA % &R
L TAkaBE, Fig. 41273 2 & { May-
Giemsa i3 8RR $r=0.69, peroxi-
dase T3 r=0.80 &, WiEE LT 5D EHK
5 (, BB BB O L WAMBRT
2, BFKEAE 1000804058 TZ DR
YEETLHE, FECBRELFELEHEEICZL
W B EEZ LA, HMEBK500 B TH

T
100
No. of white blood cells differentiated on smear preparations

500 1,000 1,500

Fig. 2 Correlation between the direct and the indirect method
of counting monocytes in each number of white blood cells
calculated

HL 72342, Fig. 6 1277 #ic May-Gie-
msa #:$ L Uf peroxidase ikZ N Fn & DM
#%#2, r=0.87, r=0.95T& ", 100185 ¥k
A7 ) BT R AR b LB %, May-
Giemsa LTIz E 7 Hh % N DIELOENALN
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ZoNa, LBARIC LS ERE
i3, May-Giemsa#$ k Uf pero-
xidase $ki2 & 5 BERENIZITHI
BicfE® 22 k%% Fig 2 Bk
U Fig. 3 LV mE3IN5,

' 3) gEMoRBHEoRE
BB & URERNFANE I
FEICATV, #NEBB LU 16
M4 10078 % ¢, 5EFICD
WCEBRO BB 2 RETL 72,
Fig. 8 i2/R$T %<, SEHFNFE
YIHRRMUIE % T13267/cnm T
BN, TOBRKBICBANK %

(/cmm)
3004
g @
> kS
8 2584 o —»
s S —-
E © o @O ®
B
o
£
s
g
-
&————= Direct method
200 4 *------ *» Indirect method ) .
- (20 subjects with Peroxidase staining)
T T ) T
100 500 1,000

]
1500 AR ATERS b L 72hs, TPHIHER

No. of white blood celis differentiated on smear preparations

Fig. 3 Correlation between the direct and
the indirect method of counting monocytes

e LT3 7ML TI33—
ELTEY, Zni8, 9, 106F
Rk 13 B AMER 293R8 &

in each number of white blood cells calculated

May-Giemsa (40 cases)

8

Peroxidase (20 cases)

No. of blood monocytes counted by the directmethod

100 4 . r=0.69 100 4 : r=080
P<0.001 ¢ P<:001

Y=053X+128 Y=0,62X+94

100 200 300 400 500 600 100 200 300 400 500

No. of blood monocytes counted by the indirect method in counting 100 white blood cells

Fig. 4 Correlation between the direct and
the indirect method of counting monocytes

5, —HBMmEK1,000 18521, Fig. 612
AT TE K2 r=0.93, r=0.98TH ", i1i¥
ERLIZMETHL) LEZHNDB, Bk,
B LER 1,500/ % T3 L 2354, miERE
Fii &2 r=0.97, r=0.99ThH ", EEICR
7 HHEBRA R8RS b 7z (Fig. 7),
BERLZzZEL, SHFENERL 2K
MEFRNEHREEEIZ, —kic DMKz BHKE
AEA%E L EH1,000 EZL1,500 ESEL
BB 5 EEENBVHETHL LE

niz, ZOREIZERANKL L 2ERIZ, BB
Mm% ZRICHEL 28541012, 4 CTRENS
BLNRRERTH-12h, THELEBETL
DR EENBELETIZ, REDEETHED
bhiz, ZORBENBELETHORRY, I
BT b b Bt o) esterase FHENETICH
50, HBEVIIRERICHLZO»ERETL L,
Z0§ER % Table 1icRLTv5%%, HAUER
DREBTH USRS 8 BERILLE T REBHK
BIRBIFTHY), —HRERBREOREOZ
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£ emm) (femm)
E 500J May-Giemsa (40 cases) 5004 Peroxidase (20 cases)
(4]
[
£
£ 4001 4001
>
=)
-l
£ 3001 3004
=2
8
8
£ 2004 200
Q
2
g
= 1004 r=0.87 100 4 r=0.95
2 P<0.001 P<0.001
S Y=095X+3 Y=093X+24
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No. of blood monocytes counted by the indirect method in counting ﬂ white blood cells

Fig. 5 Correlatinn between the direct and
the indirect method of counting monocytes

{/cmm)
5004

May-Giemsa (40 cases)

4004

300+

2004

100+

No. of biood monocytes counted by the direct method

500- Peroxidase (20 cases)

J J L) L}
100 200 300 400

LN ) 1 L) ] T
500 100 200 300 400 500

No. of blood monocytes counted by the indirect method in counting 1000 white blood cells

Fig. 6 Correlation between the direct and
the indirect method of counting monocytes

By, RMERTH > TLREICYEL
NHETL, 8EERILIEZBT 3 & 2o tEmIE
BIeERThHh-, T4bh, REENMETH
BEIEEE L THRBEERNICH Y, HEHARE
ETH 5 & & 5 hexazonium pararosaniline
CEET INEEZ LN, ULo#ERLY,
HERMABIL 4 CREDEAD % ) B (W10
BefE]) HEMRETH 5%, PAEFANBRITR
BT ARPICEET LI LHUETHL L EZ
bhte,

% E S

M, EiaftEeyhE, SHEREE B
KEZNFHTUOASHVLNTwE, ZLT
FN—HBTH B & 2 HDBRILEMFHER,
19394 Gomoril® <GB BHA1VAs, sodium
glycerophosphate # k Uf calcium nitrate % F
v»72 alkaline phosphtase & o) #E#5LFEIT
7=y 7RRBLIZEICE TR LTS,
19444 Menten 5123, alkaline phosphatase
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g
% (/cmm)
E 5004 May-Giemsa (40 cases) (/ggrg). Peroxidase (20 cases)
%
-j:f 4004 4004
2
B
’::'; 3004 300
3
g 2004 200
[~}
5
£
3 190 100+ r=0.99
a P<0.001 P<0.001
g Y=0.98X-7 Y=0.95X+21
= 100 200 300 400 500 100 200 30U 400 500
No. of blood monocytes counted by the indirect method in counting ﬂ)' white blood cells
Fig. 7 Correlation between the dirct and '
the indirect method of counting monocytes
" T esterase IZB8¥ 5%
8 € i3, 19494F Nachlas
5 8 3004 B & v~ Seligman!?® #*
g beta-naphthyl acetate
£ 200 & diazonium salt %
T BALLZZEICHAE S
% EEZLNE, ZDiL,
Y— lOO' M H %Et L'C?i'zﬂ)na-
ean value of 5 subjects
° J phthol {b&Hh A &
S PUBH & Ltz hs, 1958
5 1 2 3 456 7 8 9 I0hrs % Wachstein i & Uf
min WolfV#s, i 75 HEkAH
Fig. 8 Changes in the number of stained ol gL T
monocytes by the time after drawing blood L < 3> naphthol-AS-
and preparation of the staining solution : .
Table 1 : acetate esterase &%
Staining conditions of monocytes ERTIE %ﬁ%t, 3 £1% Loffler? 2Rk
regarding solution and blood samples B %4T- Tv b, 19644 Fisher ¢ Schmal-
zI® |3, B3k 3%\ naphthol-AS-acetate es-
Peripheral blood Staining solution Staining ability terase #EH7¢, sodium fluoride (NaF) i= & 0
Immediately Immediately Well stained ZHRICHHIE N B Z & Rl L7, $/:Schma-
1zl £ L v Braunsteiner®|1, 19684Ef& 2 NEEHE
Immediately Over 7 hours Poorly stained (b3aiRE % R ME L U Eiih o BEkic R A,
, ) Bigkrh |3 NaF-sensitive 7¢ esterase EMEHS
Over 7 hours Immediately Well stained BLEw L #RL2, 2L CI9714, Ansley
¥ & UF Ornstein®|3, alpha-naphthyl butyrate
MR Iz naphthol D> 2 F L8 L U di- PEELL, ¥ coupler * LT Davis & &

azonium salt % ¥ A 7>, —7 nonspecific ¥ Ornstein® D BB L 72 hgxazonium pararo-
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saniline % Fv», HERFIC AT\ esterase
EEEBDEEFRHBL .
SRORELERNEZEEEETLELNF
Iz fEvy, substrate & L T alpha-naphthyl
butyrate #, coupler & | T hexazonium pa-
rarosaniline % \ 72, 5 ATt alpha-
naphthyl butyrate % f w7z, #5NHETIE
alpha-naphthyl butyrate {3 0.5%, hexazoni-
um pararosaniline {33.0%DBENLHEF
fodt, BEHERIZINLDBEZZINEFN2.0%B
SU10.0%1c EiF & D@2 1872, 72
hexazonium pararosaniline #3124 - Tl
B EF 2o 72, Z1i310% pararosaniline
B & ZiBE o sodium nitrite (NaNOz) k)
2N THE7, ZRTIHILAERIEET,
KIEMEFKIZ & EBEEIN LD o2, FD1H
Schwalbe 7> /589 # |1, pararosaniline &
¥, sodium nitrite &K % KK THEAT S &,
& N %% L 7- hexazonium pararosaniline %5

LI ENTRETH Y, BERIIRFICREI NI,

L LZnFRIIr L VEETH L0, GR
Bx®|C pararosaniline iZiR # % " freezer Ic
THFE & 721%, sodium nitrite FH & L (IR
BERLUHFOLRIGEI LI LICLEY, EELR
L eRsZ LA MRETH 72,
mEME N EBREEEL, KiEMIFEERRC
2w, Moore!?, Kovaés!®, Shelley!® ¢, i
EN%&N, ELIANLIVIESICHEKICH
WB I E DK SIHEERE ITFEERR O F B E
BEEEEE L2, bk, UHPoHMmEK
KTFBT2RMMOZELRL 12, BOET
% % saponin # HwT\+%, Saponin |3 7>
monocyte esterase ¢) inhibitor % inactivate

THEWLEZLNTEY, EELBEMDHsa-

ponin# F\»72, L% Lalcoholid esterase | &
STELDHDTHEETHHV:0, oLl
{ZH 7> alcohol saponin BT EH T, £H
BIEKICHERL THW:, R+t %
E & T B728, pH6.0 phosphate buffer #
mz, ZoloEEEEREERN pH L 6.1
Bitke %N, AR%ED pHOBERTE: % -
T3, BAEICIZE ) n10% formalin %
A7z,

KEORBRERBIILITOZEIZEL LA,
T4 bbb, £ETH2 alpha-naphthyl buty-
rate |2 ik ¥t ) nonspecific esterase 1= & 9 i
K4% & #1, alpha-naphthol ¢ butyric acid
thn, FOFEREL 72 alpha-naphthol (ihe-
Xazonium pararosaniline * #4101, #ENT
TEENLEMEEY REBEE2ET S, it
BAERNIET T, MIE A H 725 homoge-
neous (¥ 722 B2 574, BEETIIMK
B>, SLIC8NTRLERD
BRIPEREREICED LN, st lysosome B
KIC—BT2LDEEZLNS,

COBLHRE L UREBREL) &k 2 RRE
BEOEREE, EROBKERIC L 2 Mk
DEBIC LD RE L, Zo#R, FEict s
ek, #&HERLETA L HmEk 1,000
AL LG 2EIEUL B, FENEE
BRIFEFIIHNEZZ LN, &2 A TERE
& B BIk#(: May-Giemsa fBEAR LN &EH
L7-BEEE I D bTricsbunlRmich ), —F
peroxidase HhiC L 5 HERE L 1) R S ER)H
TRENZ, Zhid, TECIVEEINE
BRH—ERIZIT, 200/5BR T THEL T, #Hy
BHENECEERIEH L, T —Ticiael
PHEINLVEIRLHETHLIHEEZDL
N %, Kaplow?? ¥, alpha-naphthyl acetate,
fast blue BB #% F\»7> nonspecific esterase i
5, & peroxidase gufs, acid phosphatase §:#,
@ combination stain (= k 2R8I T, 6 %NE
¥k Tl3 nonspecific esterase iFEH» D LNT,
peroxidase {EMEIZ 11 %N HER TR E N »
2 LTwa, ZoMNEEEICL), Kk
% H¥k#i: May-Giemsa ik & peroxidasei:ic
BB OFEBLELZLILNEERS
ns.

¥ 2@ E ) esterase YufaTld, BBk OB
HIcgF LM, —8BY) > SER TR B R
AbiLE5) F INT WA, FRETIIHEEL
Bhhot,

—%, ARG E L2 EREAMOBOREIZ L
% BEs1245+91/cmm T4 Y, Meuret 5%
Munan 529 oyRL 72fE & ) RR{RETH S,
ZHUEAS) CIME TH S 2 &, BRLTH
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32k, D> TR H 5B I N CEBRY
HEZEFILBLNEEZ LND,

AREERNOBRERICOVWTORE TIE, BB
#4323 & L T hexazonium pararosaniline?%g
EHICEKFTELnLE 2 L b, diazonium
salt IREEL LN TH B L, 1AL
HonTBY), REX{LEMELELT L0,
FBBEICESL Z EHPUEL N, »ORIET
TOREFRETHD, Zn/H45EIE, free
zer ¥ pararosaniline A » HiEX ¢/ 0 b,
sodium nitrite FR & KGE 72, ZHFHiC
& Y haxazonium pararosaniline (I &ZE %
nELR, BREMBEIIZVEEZ LN, L
b LGRS 147 7 B¥)A* critical point T
BN, RERRITERTASL»ICFRATIZ L
FEEFLWEEZ LNz,

# 7> alpha-naphthyl butyrate & #i3, ¢
7t 51221 phosphate buffer X &£ &% /EN B
(), REELETTAEE»ZHLNE7:
, 5~6 4 ABICHICEVEZ 52 L9
HoNd,

UBAREE, RELZTTEL, FHLAE
HEKP OB, [EX - MfA A v L EE ma-
crophage NREIEICL LIEAL 750 EEZ
Lhb,

x

5 B

alpha-naphthyl butyrate 35 & {* hexazoni-
um pararosaniline # FJ 7> 5 7c KA 1 EEK
NEHEEEELPEEL 2. XETIE, BERNA
FEBICREIN, BoamIkE DEFHIZES
ThY, EEOHMBRKEEEE L AROFET,
ARMIC KM ERBENEE» TR TH » 7z,

R & % R A408 KA M BEBREUL, 245
+91/cmm ¢4 "), May-Giemsa B iEA} L
UF peroxidase Ye@BiEA L 1) HisEaC K- &
¥ - B TIE, BB LD OREE HEL
N RXHETH BMEEHELD bz pt, —HIC
BRIEA L, Sl b aMEk 1,000MEL L5
HERICRET 2 EEENEHETH R LEZ
Ltz

ik, BEBRCESGHTETHY),
412 macrophage HRFICLICHL B LN
25,

RE#aIcHZ), 8 CEEEBYIZLE
BRIARFHMMERICEH LT, SHICEED
1Rl, TERWR O BIBBET (R85
AR AL ET,

L EFRRLOEGL, $£41H B A M FEELEL(E
F54%£ 4 B6 H) icBWTREL.,
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Studies on paranumerical changes of blood monocytes
in bronchial asthma
Part 1. Studies on the direct counting method of blood
monocytes
Katsumi AKAGI
Second Department of Internal Medicine, Okayama University
Medical School

(Director: Prof. I.Kimura)

A new, simple method for direct count of blood monocytes, was developed using alpha-
naphthyl butyrate and hexazonium pararosaniline. This method enables us easily’ to
differentiate monocytes specifically stained red-brown from other white blood cells in the
same manner of enumeration of WBC.

The average of absolute monocyte count in 40 healthy volunteers was 245+91/cmm,
slightly less than the number indirectly calculated from May-Giemsa stained smears and
slightly greater than the number from peroxidase stained smears. In general, this new
method seemed to be as reliable as the indirect method differentiating 1,000 leukocytes
or more in blood smears. Thus, the method described in this paper can be used in ordinary
laboratories and is also applicable to identification and enumeration of macrophages.



