Japanese Journal of Transfusion and Cell Therapy, Vol. 52. No.4 52(4) : 493—500, 2006

E &

NT N ruav yRIBEBRE OO O E 7 ELISA 0%

WS 2y

Ok FISE
SR #E AR
NS I S

Hil FH PR T

P R S Y/N

= % R

F AR A Ak M S A R v S M A e T

(PR 17 412 A 19 H3Z2 )
CPH184E 3 A 3 Hz#)

FR T hravey (Hp) KRB, ENICBUAWINT F 74 9%y —E0—KHEZZONT

Hi® : 9> 4 v F ELISA %\ 7-fiiffi 72 Hp KO 25T 5.

ik B, oy ha— VI, A% ¥ — FHp &, vHFHik s Hp R 7 a—F vt
RZEFEAL L2420 7L— MIBRMLT, 100MRSEE, FL— b2k #4E L7z Hp
% HRP %Pt e b Hp VFILiEB L O TMB HE T L 72, #illiiE & R % 4 — F Hp O3 %

TG % M LT E A Hp KRB 2 e L7z,

WH FREOFET, MERICHFAET S 3ug/dL L EO#EEO Hp 2l c& /. /2, ¥—2 1 —
FA7xza X MY =TI Hp &2 5mg/dL LT & llE S - BE o) s, R0 Hp KiE
BERMTHZENTEL. HEIIRIRTHWEETDH - 7.

Mg A, BEDME T, MHBIEESE V. REE VIR Hp KIEH & Rl
Hp Z&8WAP L7-BHEOE NN TH S, SNz LEL T2 BEOBMIMEDOT 7 14 7%
V—FEDOTFR, kO Hp RIBED-OD FF—F— VoI G 5 i Bbh b,

F—TJ—F: NTIMTUuE YR W77 4 7% —, sk ELISA

LI

WM BARTE RIS T F 74 FF =% FEL 2N
7 hru¥y (Hp) REHED, HARTFHICX
5 EIN TR L 72 IR v i E e & Se b b
SEBI 2GR L LB TR I, B
ZinH 2 FEAEY N7 b 71 ¥ v (Hp)-IgG Hifk
2Nz T Hp #¢5 IgE ksl &h, Zhoo
PERTF 74 5% v —=FAEICHEGT 52 EHUR
WENY, F 72, BEO Hp BIE TN S K5
7YV (Hp") OWENHO &%, Hp" O7
VOVHEEE 2> & E T o Hp K38 O 8 1 13 1/4,000
CHEE SN, NS OMRES,  Hp KIED,
ENOI%E s >3 7 BRIIC X 2 IR R EH
FHEICKRESHETLHRTTHD I LAVRERS
7=.

Hp RIEEZ5A T 5 EE L2MEIVER % 7B
512, BB REDG D2 RE IR 5 2
EDSEETH B, AT, Enzyme-inked im-
munosorbent assay (ELISA) |2 & % IfiLH &= il
FEX VT, SERER CHUE 25T BB T E % KIHD
WA )7 ik 2 E L 7.

R EGE

BKRERTL— FOER

9% 7z~ AZ7a7L—}bF (Maxsorp, Nalge
Nunc#469078) (2¥t e b Hp 7 ¥ FHufk (DAKO,
#A0030) % B/ RS T b Y AR (pH
9.6) T 10,000 f5ICARL, 17 =vBH72H 100ul
WML 4C T—&iE L7z, JukExiE T,
0.1% (W/V) NaNO; & &¢ 1% (W/V) BSA/PBS
1oz VdH7z0 150ul 571 L, 37C T 1 ReffR



494 Japanese Journal of Transfusion and Cell Therapy, Vol. 52. No. 4

Anti-human Hp coating of microplate .- Step 1

+ 4'C overnight
Blocking

v

37T T hroeess Step 2

Washing * 0.05% Tween 20/PBS 3 times

v

Patient's serum R.T. 10min ...... Step 3

v

Washing*

¢

HRP-conjugated anti-human Hp - Step 4
4, R.T. 20min
Washing™
TMEB solution R.T.Smin == Step 5
Stop woree- StEp 6
Optical density measurement ... Step 7
A0D450-650

1 r
HEP=anti-Hp
HR#
anti-Hp
Haptoglobin (Hp)
BSA

Fig. 1 Assay procedure for the detection of haptoglobin deficiency
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1% BSA i PBS-T " 20,000 {27 L 72 Horse-
radish peroxidase (HRP) Ei#$i v b Hp ¥ FHulk
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T IJVIRITL T, FiiT 20 M s & €72, PBS-
T T E %, TMB I (Bio FX Laborato-
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a) Standard curve of purified human haptoglobin of mixed phenotype. Arrows

show the haptoglobin concentrations of the standards. b) Differential optical den-

sity obtained from pooled plasma collected from twenty Japanese healthy volun-

tary donors with a haptoglobin concentration of 66.4 mg/dL, determined by the

peak-rate
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Table 1 Effects of Hp sub-type and coexisting materials on Hp detection using ELISA

a) Hp sub-type

b) Coexisting materials

Hp sub-type Reﬁc?vréfgo-gyi? %1 Coexisting materials Concentrations Ri?gii(;ﬁ?% )
Hpl-1 100 None *2 — 100
2-1 104+59 Hemoglobin 500 mg/dL 86.4+3.6
2-2 101+3.1 5 mg/dL 822+18
*1100 ug/dL of three Hp-sub 500 pg/dL 830+35
types were assayed. 50 pg/dL 843135
Recovery was calculated using 5 pg/dL 99.1%55
Hpl-1 as 100% . 0.05 png/dL 101+32
Mean = 2SD. N = 4 Hp-deficient plasma 90% (V/V) 86.7+35
Bilirubin (Saturated) 19 mg/dL 97347
Bilirubin (Free) 17 mg/dL 102+24
Lipid 2,520°%3 101+5.6

*2 Purified human Hp (mixed type, 100 ug/dL) was assayed.

*3 Formazin Nephelometric Unit
Mean*2SD. N = 4

270X M) —THp PHREBRFRLUTTH >
EEREMFDORE

e i E i R R o A A ERE S - BE
T, oIy Hp &8ss, ¥—2 L — b7z
A MY — (Immage Immunochemistry System,
Ny <y -a—=Ng—) EHWHET, Bl
BSL (5mg/dL) LA Td o7z 16 D EE OIiLiE
T, 2TH O, Bl Y o — )L RER S &
O Hp KAEHIMTE) B L OB v b a—v (fw
AILE) & MR CHlE Lz, #5325, Hp &S
3ug/dL LT CTH - TRIBE HE S Nz Fic>
Wi, BEOTHZE T Hp BZFE2MHEHS O
T ZHE - T Hp™ ##5¢ PCR ThAE L 72,

w =

BAEMBROER EBERFDORTE

2ng/dL~100mg/dL o [ O 4 @ & 1 o 1 3
Hp % Hv Tl LYER L 78R i, 2~200
ug/dL OREHP TS FRO Iy — » ZR
L, COoO#iPATHp SROMWENTREL 2 & A3
waNniz (Fig.2a). ZOMENL, L LK E
PR SNAEBES I PR EORBRETH S 3
ug Hp/dL & 30ug Hp/dL @ 2 55 % il 52 I o 4 i
LR L7z, WK D ZEWOLE AR (3
pgHp/dL) £ D d/hEnd oz RBEHET S

Ll L7 $toT, mEoBHEE L 3ug Hp/dL
Lotz

FEMOKRE

JEHE A 5 1/10° F TERBEM B L 725 A &
Hp KIBF M ZHE L7z (Fig. 2b). 45 Ak
(WR I SR IS 3 & ONIAEARAR) Tl B A S 56
IS RO SN, 1/10°~1/10° fs A RO FEPH T
WEMREZ S TR ORIy — U S L.
—h, REBAETIIERD S 1/10° Ao 4T
OHFFATORLIEELRD NG o 7.

Y724 TDEDQKRE

HpoFELH 7% 47 (11, 21, 22) ORI
ELISA O3t D 713380 5 e % - 72 (Table
la).

RIEMEDHE

F# Hp 2 72 I3 5, FEWEO
W RIS 5 HIWT, Hp KR, ~NEroy
v, EVnvE Yy, RS Elm L TEBOLEILZ
5.2 5B EKGET L7z (Table1b). EULE Y,
LR, HE LRV, NEZFOE Y, Hp
RABMIETIE, $18% DT 25580 .

Hp A7 z0OX M) —THREBRUTTH -
FBREMEENRE L ZRE

¥—2Z1l—bF4x720X M) —ETHp 8D
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E} No.
Purified Hp 300 ug/dL 1
STD#2 30ug/dL
STD# Jughl 3
et

Nmmsuuni Buffer

Patients ' sera

Fig. 3 Results from assay for 16 patients with low serum haptoglobin concentrations.
Sixteen patients who had experienced nonhemolytic transfusion reactions with serum
haptoglobin concentrations under the detection limit of peak-rate nephelometry, 5
mg/dL, were assayed to detect haptoglobin deficiency.

a) Color development pattern of patients’ sera.

Wells of No. 1 ~ 3 : purified haptoglobin, No. 4 ~ 5 and 24 : negative controls (No.4
and 24 : buffer control, No.5 : haptoglobin-deficient plasma), No.6 and 23 ; positive con-
trol (normal human serum), No7 ~ 22 : patients sera with low serum haptoglobin
concentrations. _ ; standards and controls.

b) Distribution of the measured differential optical density

* ; serum judged to be haptoglobin-deficient.

MRS (5mg/dL) LLF T - 7 RIVEH S A RER ERRLZz0IZx L, 3ug Hp/dL OFEHELLT O
16 Z O BF M % A L7z, ## % Fig. 312RL NEER L7, TR v M u— v L FEREEOSR
2. )l 2loofllE L7z 707 L —r0E o 4 AP Sh, REEHAE s (Fig
HE, b)ICEWSCEOYHEEY 7T 7 TRL7. 3b). MHEOMARD I MGG D T 5T, HHL
12 Btk 2% 30ug Hp/dL @ B o> 7R 3 2 W% % BE DL WX BHBIHMEER - 7 (Fig. 3a).
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GEN, WEEANTE IOV v ERELRBEAERE B
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L7 E DO H" 7L VOREESERTH S
DT Hp # Y X7 BORBABEL Lo
HEIND. H-T, &) EREOMITEZ W
T, FHRICE > Tl LB omdhic
BAr T Ao Hp 2t &, REEF LD
WRPIDSITREE E X H LB,

ELISA i3 — M\ Hpg/dL & HIEETZ O HIY
WZEHT L. LarL, BEOHR, 71— ok
W, PR OROE, Fth, FREEMAROMER LR
DOEM % EOBAESUET, HHETH L. KR
Tl, ELISA XK EDORIFHLL T, fifE
WEBTELLIURLE. Thabb, MAKEA
PRIl L, BnG o Hp &= 3R L
RELCHETS I EEL, €512, 1%, HPR
ERPUIR E OROSMZ R E L, SR & THE 2
BRY MG LC, BAEREM 2 M L7, o ow
HoOME, wWEKE (RIEAR=3ug/dL) T, %B
A0 40 5 RREE L IR T O RBO P EH T E L
o,

ARETIE, RIBFOIMTE TIEFOSE 4 R
SRV EnD, FRENEWI EATRB I N
Mz <, Hp %77 5 XM OFMIEL DD
ZEDND, BTG ADAEIBRIEE LV
LR SNz, T2, BlANEZOUE VR, R
HEDIMIES X I ORI & - T, HT0%
HORTAEDOLNTHDD, ¥—2 L —b%
70X M) —Tbmg/dLUTFEHESINIZE
BOWMAERRE? S, KEHEICIIZEASKEL
TWZ EAURIEEIN. Thbh, REZEZEN
DAL O Hp Erio BRI, ZEWbE
Z01 LD B0T, BRIz BIT 5 20%
FEE O DML, KRIBOHEICIFE A L
Br b 2hwbolifEgshiz. REZ L ZoM
DEZORTREDZEIWIRBICOHSHTH -
T, BRI b ReL Bbh/. £/, K
ECHAL, KEL&HE L BHEITE TEE PR
BT Hp OFEBAGHREHEESNZZEDDD
MAEOEMEIREE N, ERICIIRE 2o
7o, REEHCIRIBEOHEX, FEEB LY
H7AME & b HBES R CTh 5 72,

Hp &4H1E, HAERMNT 4000 A2 1%, Zofh
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DRT VT TH, HE, FHETIESSICHEEET
FHET D EHEENDY. ZROSDORIBH L, B
FOWIMICE D7 F7 14 5F Y —OFEDFERES
NAHZ ENDL, Mz LEE SN EHEICD
WTIE, REMAEAEOEPLEEINS. KEEZHV
721 % ELISA Toliifh Hp &= O E X, JHHFHE
THEWETHLZ 2o, HiE BBOMEZ
TFIBEICD, HDHVIIEFIC L HME TR
RUTFTHoT, RIEOEDLN L BE O ERA
WKBWTbHHEEDNS.
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A SIMPLE ELISA FOR THE DETECTION OF HAPTOGLOBIN DEFICIENCY

Eiko Shimada, Kazumi Isa, Ikiko Maeda, Hiromi Kamada, Shiho Hashimoto,
Yoshihisa Watanabe, Toshio Mazda, Hitoshi Okazaki and Takeo Juji
The Japanese Red Cross, Blood Service Headquarters, Central Blood Institute

Haptoglobin (Hp) deficiency is thought to be a risk factor for anaphylactic transfusion reactions
in Japan. A simplified sandwich ELISA was developed as a practical method for detection of Hp defi-
ciency. Patients sera, control sera and standard Hps were added to the anti-human Hp rabbit polyclo-
nal antibody-coated micro-plates without dilution and incubated for 10 min. After washing, captured
Hp was detected using horseradish peroxidase conjugated anti-human Hp goat anti-serum and TMB
substrate. Hp deficiency was identified by comparing the intensity of color development of the test
serum with that of the standard Hp. With this system, it was possible to detect Hp in serum at a
lower limit of 3 pg/dL and to detect patients with congenital Hp deficiency among patients in whom
serum Hp concentrations were under the detection limit of 5 mg/dL when measured by peak-rate
nephelometry. It was also possible to detect deficiencies with the unaided eye.

In conclusion, this method was easy to perform and sufficiently sensitive to allow the detection of
congenital Hp deficiency among patients with disease-induced hypohaptoglobinemia. It may there-
fore be useful in avoiding anaphylactic transfusion reactions in patients requiring multiple transfu-
sions. It can also be readily applied to expand the future haptoglobin-deficient donor pool.

Key words : haptoglobin deficiency, anaphylactic transfusion reaction, simple ELISA




