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Alcian blue (C& 2 FMmEBfEREFEREED RH£1T-7=. Alcian blue {EB%(T.
R Alcian blue # $RFEEEE PH5.5) [CRLICEBLI-DEERLE. T,
HREFAVERDLE, 4$2AEKAT, 140G, 204908, SEEHFLE. BTELTROS
E{FEEHOLNB. ThRHE, 1.0mlOFMEKESK & 5.0ml @ Alcian blue £k
ZREAH% EBIC, 140G, 59MECL, ZOLEORKES 650nm THEL, HKimbk ‘
EA®D Alcian blue #ABEZRDI-. OB ZEEBLTHT -7 A—HBHORERED 1
WRIE, 124.8+2.6ng, E¥a> PO—LOEEE, 123.6+7.8ng THot-. AL 3
DIEF, #RIT>TELFECHART, SDE2ELNELT B LNTE, FMmBER
HHEBRAEDREEHITEHDTH 7=, CPRLITAR10 24 B RAD

Measurement of the Charge on Red Blood Cells by Alcian Blue

Yuichi Kitano

An improved method of measuring of negative charge on the surface of red
blood cells by Alcian blue was established. Alcian blue reagent was prepared
with use of purified Alcian blue by dissolving it into isotonic acetate buffer (pH
5.5). Venous blood was washed three times with a combination of 0.9% NaCl
and centrifugation (140 G for 20 min). An amount of 1.0 ml RBC suspension was
mixed by inversion with 5.0ml of Alcian blue solution. Immediately, after re-
moval of the cells by centrifugation (140 G for 5min), the optical density of the
Supernatant was measured at wave length 650 nm, and calculated the value of
Alcian blue binding for a million of RBC. The methodological variations (SD)
were 2.6 ng at around 125ng in six repeated examinations and the normal values
were 123.6+7.8ng (n=11). The comparison of these two SD values may in-
dicate the method is reliable and accurate for the measurement of red cell
membrane negative charge by Alcian blue. (Accepted on October 24, 1989) Kawasaki
Igakkaishi 15 (4) : 586—592, 1989
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a) ¥&#I Alcian blue 8GX(LAF AB L #53)
WD AB CREFH(bEE, 55%4F) %,
7 b vV—IKFRE BHW5, Scott OFEEIIC
HWUTHEBIL.Y
b) 4 FY¥F=AF CEH )
o) EEfp CRefl, FHLFEED
d) ERE bV v A (R, PR
e) b bV oa (B, I brs)

2) AEOTH
a) pH 5.5 FREMREEI
Bife bV v 4 2.04g (0.15M)
KB K 100 ml

FEOBEKLEEET, pH 5.5 FAKS
b

b) AB B

B AB 20 mg
0.1 N Bk i 2 ml
pH 5.5 FiEREMAEEW  100ml

WBELAB X, #gkT X<<ThoLL,
0.1 N HiRIc E2WC BRI e ictk, &EY
BEMR R BRI N Z 1o,

c) B5%APVHFE=AF
A LY=L N 5¢g
A OHE K 20 ml
d) 0.9% NaCl

3 WESE

a) 3.8% /7 =viE+ 1+ Vv al.0ml iz
B R 9. 0ml ¥ L, 140 G (1000
rpm), 1045fLED, EExBRETS.

b) 25% 4 F V¥ =4 F1.0ml%hn%, 1000
G, 154f&E D, buffy coat k1%,

¢) Fo#, 0.9% NaCl 3@, 140 G,
20 A FEIsEdR L, #92.0ml O X &7k
MBR% FRT 5.

) ZoBEEoRkmEK2.0mliz, 0.9%
NaCl #hn%, 7.0ml O BRIEHER % 1E
B35,

e) T DOFHRMIEIEER D AR MBS A M ERGHE
BARAGCEET S, FRmERBuE, 150~
200x 10%/ul F13ETH 5.

£) = oARMmMIBFHER 1.0 mlic 200 pg/ml
D AB W 5.0 ml & hnx, #mEEFT
5. avir—n4tL T, 0.9% NaCl 1.0
mliz, 200 ug/mlo> AB 5% 5.0 ml
inz, FRCOUETS. ok, 140G,
5oMELL, ROBR Y BRETS. £0
k% 650 nm (BRI R
UV-160 A) ClEMTEITS.

g) FRIMER 1x10° ff H7=bh O AB fEHES
HET5, Thebb, X)) (A-B)+Cx
4.55x 10" T, Al =V hir—1 D M
fii, BixBfkoltafE, Cix 1.0mlso
FRMEBETH Y, Bk ng TH5H., Zh
HAVCEELC.

K 1

1) AB DR O

AB o #E 11, Figurel ~ R+ k<,
oo [BEREY Lo MshEm T, SFE
1299, 650 nm D PEHE T D = ABHKER L,
17.57 Thote. Ff, 77— 20ml, EE
fe 10 ml, 788K 50ml © @ % iz 21
g—27uv=< k574 DR, ABII=20
SECHPN DD, KEFHE—205EITH D,
fibod = oD 4rENE, gD & hicd D dimer
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Fig. 1. Structure of Alcian blue 8GX
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Fig. 2. Absorption spectra of Alcian
blue 8GX (I) andghemoglobin (1)
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0.15 N mele#EEE : @ pH6.0, (@ pH5.5,
@PpH5.0, ®PpH4.50.10N 7 = v i
¥: ® pH6.0, @ pH5.5, ® pH5.0, @ pH
45 ERNT, ELECHEBL DX, @ pH
5.5, @ pH 5.0, (5 pH 4.5 DEEREIEHEIE D %
TH o,

3) EEMRREEIR DI~ DHE

BRI X w1 AB BRI, BRASHNIT
i, Bk E RSG5, £2T, pHS.5, pH
5.0, pH 4.5 »&EeEiEME e 5.0 ml o, WE
HEECHE - TRBLL 7o Rl BkigEg 1.0 ml %
Nz T, B2\ TR EZHIE L 7.
ZofER, pH 5.5 0 BEfREEK T, i 2
FEAE BZbWZ ERNRERI DT, pH
5.5 FERIE M > AB MR W VW5 Z &
L7z,

4) AB BBEOBINA~7 b ROBRER

pH 5.5 BEERAEER W 5 L 7= AB ORI A
<7 b %, Figure 2 ~R7T. mARINEE
1%, 597.0nm THote. Fio, FUEERLIEME
B D ~EZSrEY O BRRKBINEE 13576.0
nmTHo, FIEKEESL H597.0nm &35,
Wi X 5 EELY T, WEBCEENET S
7o, TR AT ICER R E LT, 650.0nm
YA L. K, oo ABBEMRE <, 100
pg/ml, 200 pg/ml, 300 ug/ml @ EEDHFR
ERL, BEHRLIERLC (Fig. 3). KE
BIXERR T, Beer oANICHEL S, 650.0nm
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Fig. 3. Correlation between expected optical
density and AB concentration
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DOPEF R TD 100 pg/ml OWHEIL 1.32 T
% -7z,

5) FRMEBERFEEHW KO AB BRFR D LE M

HRIMERD Tz, FEK 1D FHIR TS
pH 7.4 PBS &4 mEIgcgic v iz 0.9 % NaCl
DOWjED AB BHER ~O BB & BE L.
37°C, &% 100 [51/4C, incubation L&
¥ O REHTEEEL % F/5 &, PBS
NaCl %, WHEOELcE L/, 30Tk
MEED, Fol{BREEDOREILIeh T,
1204C, ¥5%DBHEOW AR RLI. L
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K&t (Fig. 4). 2o, AEIOHEIE
TiL, RIMEREEC, 0.9% NaCl #Hw5
Lwelie., Fie, REHKS0E/45Th EFEREM
B7okERmAE S Rz, Alcian blue AR D&
DA, 12038IiE, 3.7%DBRIEDWA H
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6) incubation time D#FS

incubation time #ET 57, 37°C, &
W 100 al/4T, 300 pg/ml > AB ¥5fig# 5.0
ml iz, FRmBERFE#ERK 1.0ml #ipz, incuba-
tion L7k oA, BLEMI 60 28X, BIbL
MIREMAED bt 2T, 37°C IREK
50 @/, 04, 44, 104, 204r& incu-
bation L7z & & @ FRIfiER 1x 10° {E 3 3%
ABEAEBE L. 042k, ABBMEK
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Fig. 4. Correlation between incubation time
and expected optical density (1) Alcian
blue 300 ug/ml (ab), (2) ab 5.0ml+pH
7.4 PBS 1.0ml, (3) ab 5.0ml1+0.9%
NaCl 1.0ml (incubation : 37°C, vibration
100/min)

5.0ml iR BRIFHEW 1. 0ml & A, BxENEFN
L, Ebic, 140G, 57H&ELL, ARMmEKE
fpELLoTh B (Fig. 5). DR, BN
BHCE T, TTEKRED AB R BRE
ZHEE L, FO#HO incubation iz k\~T, AB
BERCIEEEBDORIgd o7z, Lizdis
T, incubation {183, EHEMOLXTY,
T4, AB LRMIRIEOBRMEMBYE L XSS
T2L0LHEER, ERBMOERELER
LT, AB LiRfIEROEEERIGE, BHEEMD
EETHZEC LT

7) ABEL ABHAE

FRMER & KX 45 AB &% 100 g 25 1500
pg ORITELE R, FRMKLIx1°@EHICH D
AB#ABAIE L. £ AB B2 813 5 kil
WREDRINEDEBREL, WThi 6.0mlT
Hotc (Fig. 6). o #ER, H7edLd AB
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Fig. 5. Correlation between incubation time
and Alcian blue binding to RBC (incuba-
tion : 37°C, vibration 50/min)
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Fig. 6. Correlation between the amount of
AB and Alcian blue binding to RBC
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B2 900 pg DIk Tix, FRmERCHESTS AB
B, BIE—EThHAHZ Eibholc. £ED
BE T, RimEREEEED AB &%, 1000
pg Pz,

8) FRIMEREERE DR LR E AB SR
ARIMERTEHHEG O mORM %, 54, 104,
20 Ay CHRE Lie (Fig. 7). 3B, 202
DOFEOFEH T EFXEOAEHTH - ey, £
NEHBEL T, 54& 10T, B b
mEELED EHEarH Y, T ABRESED,
20N, IEBoEN KEh o, TOK
®, SEIOWUE T, FRilnHRGEERE D 3= OREH
i, 209 E L.

9) BERTHI D BRENE F T OREN
& ABfEEE

FIERE AB BR Y G X ¥, BERM
%, 140G, 5 4fbEt, ARmEREBREL, =
BFCHEL, 04, 104, 204, 304
DRIER 2 +4 B L BT, BCENEY
fTot. TOFKR, RREDKTIIRD LRI
VRN o

10) [A—xREIT D KB REMER OIER = v
b r—{H

[FA—xt s <o 6 B0 KEJEY 17 - 7 &
B, JRmER 1x10° Eicki+5 AB fEAE T,
P 124.8 ng, BRHEE(RZE 2.6ng THY, IEW
avim—-A 114 (B64, K54, THE
B3 28.35%%) T, ¥H123.6ng, HEBEFEZE
7.8ng TH 7= (Fig. 8).
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hTnsd, —F, ROKEOREC D, R
BORFEL, BHEBREIEL, SORFEL
T A4S Cb receptor (CR-1 comple-
ment receptor) 73, FPIRNDORIEE G KD
B ONnE E 5> Tw5h, 2o CR-11%, kit
KL &b BARG LMD FEL, D

g
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Fig. 7. Correlation between centrifugate
time and Alcian blue binding to RBC
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Fig. 8. Alcian blue binding to RBC in mul-
tiple examinations in one specimen and
the values of normal individual
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5 ABEEERY, BEBdlieh ot 2F
b, ABIIRMREREOEMAEMREL, LA
ENRRFCEGTO2bDEEL bR S.
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PR E HRT, SRIOFETIE, F—dBE
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ZENTE., TOEHBEL TL, RO &M
Ezxbhs, Tibb, fERETE, AR AB
%, 25 mmol/1 MgCl, % & to R A KIS IR
Lick&xo pHiX 4.2 THD, ZOEEKS 0ml
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X

Lick & pHIX 7.0 TH o7, AB X pH 23
mllebh &, ABBMEROLREMENEL LD
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incubation 13fT4 7\ T, BEEMOLXT +
DTHB Ebhoic.
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