Japanese Journal of Transfusion and Cell Therapy, Vol. 63. No.5 63(5) : 700—707, 2017

—[R =
ElfEABrLEZ Br & U cRMAMARAIRO/\T ~JOE VmRREDRE

Original —

Ui &E ZUbREY Wl AT AR Y B R
A Y IF @Y Rk PRy W R =k Y

NTrraey (Hp) PilkzAd % Hp KIBBEIS, MHES vy B % &f L7z 5A % i sk, Eig
BTF749Fy—2av s ERITIENCOPHEINTWS. KL 1L, Hp™ BInT REHEAAKRD Hp KA
BE2ANEREB L. s 2 AoB#id, 2 BkE LRMEROEINIC X VEEHEZ R kol 22 T4
W&, PR M A SRR > 72 Hp O 2 R L7z, PhiRIER (WRC), MSRILER (FTRC), B IL/IMK
(WPC) »% 5 ##|ho> Hp 2 HlE L7z, sbiFaioRImERE A (RBC) @ Hp i O FI i 98.800ug/ml, 1
3EE WRC O P % 3.044ug/ml, 2 FPEE WRC O F¥MiHiZ 0.233ug/ml, 3 [H¥EE WRC O 1 i1d 0.038ug/
ml TH -7z 118, 2 [, 3 mPEHEHE WRC OF E#41E, £hZ7 p=00089, p=00019, p<0.0001 T~ 7z. FTRC
O Hp REEDOFIEIL 5.116ug/ml Th - 7z, M/MLEA] (PC) OIfiL%E Hp #EE O P MEIL 656.600ug/ml, 1 BHEE
WPC O F-¥MEAY 7.262ug/ml, 2 BPEE WPC O FIMEAY 0.463ug/ml TH -7z, 1 [, 2 [IPEEH% WPC OF B,
ZhZh p<00001, p=00016 TH-o72. TNODFERICHEDE, K413 Hp HilkZ A3 5 Hp KIRBEH 21, 2
[\PEED WRC 2 WPC # il 95 2 ENEF L WEEZD.
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1. BFEIMAFO Hp RIAEDIKRE

Hp Pufkodix, BEERENE (ELISA) % Fjit
L7-. Hp Hitkowiiktx, v x5y 7ay bk
(WB #:) %% L7z f5%v + Hp % SDS-PAGE C7&
KikER, K1Y 7 v{b¥ =) 7 ¥ (PVDF) EIc#5 L,
BRI % BOS &7z Hp Juffid, k=25 574 v v 2
NV F ¥4 —% (HRP) —¥ik b IgG & ECL RUEIZ
XML 7.

2. BEMBEDRVCMARE SO Hp EEDBITE

Hp &®ld, ¥—=27 L =14 70X M) —ETllE
L7z.¥—2L—hFrA7x280 X MY —¥T5mg/dl BLF
DY L, MRk & LT ELISA B:CllE L 727,

3. BEMESO Hp B FREEIERE

ELISA T Hp & 3ug/dl LT &1, BE DR
B A% C Hp @ ORISR A 2 920 L 72, A4 i
AHMINE X Y DNA % i %, Hp Bz TXRET VIV
(Hp™) 52449 PCR % %0 L 72. 1E% 7% Hp = T-HH
D722, Hp MIEF D 1 7 v ¥ % [ECBE L 7.
WEEAE O PCREEWZR) 72 ) VT I RTIVTERIK
Wk, TFYvLATOTA FTYf L2,

4. BHEFHO Hp HEBRETR

Ve RIMER (WRC) 1%, 1 W25 30 F TOBEEL
R A 72 L35 O Hp REE 2 W& L7z, ok Bk
(FTRC) 1%, Hofaho B Hp 2 e L. ¥k
Wi (WPC) (&, 1 WK%Y 2 n ok TAEZ I
A7z EEO Hp ERME L. 72, WA KE
AHLTWAD Hp i3, 7 A v b Fa— 7Dl i
WOl L7z, KB 5 Ao I L 7.

(1) WRC

Ot 7 Ay N Fa—7Ho HpEE2ME L7,

@ UL T D AR MLEREH]) (RBC) b3 o> Hp #2522 3l
L7z

@1 P4 L « RBC AR AR & R L,
MO R BNy ZICHE L7z, 58 ) @ WRC
VAR AR 2 RN L, 0 R o0 B Hp R 2
EL7.

@2 WPeiEtE 13 - @i B & BN 71k
L7z 5% 0 o WRC A AR 2 Rk L, &l
%o L3k Hp W2l L7z,

B3 MPkEE 1« @omi B E BNy 71 HE
W L7z 58 0 o WRC (A BT 2 TR NEE L, 55t
%o bk Hp 2l L7z,

(2) FTRC

Ot 7 Ay vFa—T7Ho Hp g2 L7,

@B o i - B mERPE R (ACP215) 12
X B Ukt o LI Hp #EE 2 JllE L 7:.

(3) WPC
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Ok FZ Ay v Fa—7Ho HHp iEE2lE L 7.

@1 mpkigets 13 © /MR (PC) 2 PEEE Hi

M-sol Z iRINEEFE L, 3.0 L3 2 BE N v 7 1 2HF
H L7z 580 @ WPC 12 M-sol i & @ INHEE L, w0k
@ b3 Hp B2 e L 7.

@2 YA 1T - @0k S EBE N v 712k
W L7 580 o WPC IZ M-sol i Z #IIFEE L, @ik
@ L5 Hp iR 2 e L 72,

E f#l

FEBI 1 1 66 %, Mk, MDS @ #BE. HREZR L, W
MEH Y. PC DI 5 53228 W O A & BRI,
15 3Ry, 25 3R I AR MEIR T IS L 5 77 4
SEY—vavr LA BIEHIsA 14 O PC
2l L CT\wWi225, BIERIZRRO S e h o7z EIE
FAZE A1 2 M9k L 72 WRC Z i L, §FER R 2
Shhrol. F0OfK%, BETERETRELZ.

JEBI 2 1 56 %, Bk, BHAAORE. WIES Y.
Pt s AE (FFP) ORIl 15 5% 12 & K% R
L7z. FFP Oufiliai H 2SR 7 v 7 3 & 85 % ik &
N, WTES S RICABAIMERTICEETF 714 5%
V=vavzrzk, LEMBIZRI LA FRERTLVTI
v BHI OB 8~10 HAEIIZ, 3 Hiki T RBC % 1 A9
Dl L TWwWiz2s, BIERIZRRO S h o7z BE
FFEARIE 2 MYk L7 WRC 28l L 72, Z 0%, T
MICELC FFP 8L ZEE 2 b, B3 & W U Hp KD
K= SFRIL 72 FFP Z#alm L7z, BIfEf I3 2 &
Zedro 12,

BIVEHRAT DGR, 2 EF & S BH X Hp KHHT, I
IS Hp ISK3 2 S0Pk &2 A L T/,

B R

FEBI 1 & 2 DBEHEDIMEES 737 BHURRARL, ELISA
T Hp HuiRBtE, T s2MAE > WB T 4 Hp iRtk
Tholz. WBIETIE, BF)DF X7 et TREN
LT RTO Hp LRI U NY FASGER 1 & 2 0 BEILE
R S oo, B IS Hp (239 2 Budkadsfr
T HEHELZ(KML). Hp &®iE, ¥—2 L — b %
70X M) =T bmg/dl LT, & SII3MERMRAD
ELISA #:C% 3ug/dl LF EMHBRAL N CTH 72 &
2T, BEOMELRO 2 CTHRIZFIRAZAT - 724
R, Hp @z FXRET7 VIV (Hp) OREHLGEKTH >
72(M2). Zofl, B¥&o HLA Hifk, PR ERBUE,
IMRPURIE BT, ST REpIE e h o 7.

RBC £ * ¥ b F 2 —7HoliE Hp i1 277.000~
1,210.000pg/m! (-39 598.200ug/ml) ©, RBC 1o Hp
ERE I 40.000~176.000g/mI (F34 98.800ug/ml) T -
7z. WRC o Hp #E£E, 1 MpkE#AY 1.540~5.250ug/
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B 7L (SDS-PAGE)
WEENNT YOS
1) B3 i 2) BgarrAa—-n Iy Nw2Z7— £3%)
(Wm128#) (fik 5 A i) arko—Jk EIAVE S )
-
iE i 2
kEth 7L (SDS-PAGE) : EER NI R&OEY

1 WBIC & % Hp FufRoaif GER 1 & 2)

ml (°F34 3.044ug/mi), 2 WIPEE# 25 0.206~0.260ug/
ml (¢35 0.233ug/ml), 3 MIPEE#£25 0.024~0.072ug/
ml (%3 0.038ug/ml) TH -7 (X 3). FTRC @ Hp
MR, 3.330~7.140ug/ml ((F¥ 5116pug/ml) TdH -
72 (K 4). WPC @ Hp i1, 1 MIPEE£208 4.720~12.400
ug/ml (F¥ 7.262ug/ml), 2 MIPEE#DS 0.242~0.837
ug/ml (P4 0463ug/ml) TH-72 (X5).

WRC P20 p filild, 1 FPEF L7z & 213 p =0.0089,
2PEE L7-E 21X p=00019, 3PEFL-E XX p<
0.0001 Td - 7z. WPC WkiFt2 D p filld, 1 Bk L7z
& &% p<0.0001, 2 [EIpEig L 72 & &1X p=0.0016 TH -
7z,

Z =
FELAMEHZREI L2400 2\, wihd
Hp™ @ fn ¥R EHAMRIC X 5 Hp KIT, B@E0RE
2 & 0 I oS Hp ik &2 A LT 7z720, Dk ol
M B TIXEIER % W3 % 72012, Phi L 7=l
BUH K OF Hp K3H K9 — 2 SERIN L 72 M 350 % il L
7. Fex OERI & AL, Hp &rE2BHBRALLT ¢ Hp
PR A LT b BEO%AE, #EiaTF L~V T Hp
RIBEMERT 5T EHLE L. 4o Hp KIBFEFIC
DWTIE, BEOHEEBEITL T, 2 MY L 2R
MEREFN O 2T, FWEMZ BT, TE
= BIVEH % LB 2 720 (2 i B O B A7 Hp iR %
PRI S &G L i e L, ek s
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1: fEHI

3:pEMa > bo—JL (DNAZZL)

—476bp (EE®EHpAEFOE1 T/
HEDMEIEEF)
«315bp (Hp™ BIEFIFRN/ZIZIEBERS)

M: 44 X% —Hh— (¢x174 RF | DNADHIBREE ZE TaqligLEY)

2:@BAQ bO=)L (Hp"EEFHPBEFOATOESE)

1. fEHI2

«—476bp (E¥HPBEFOHE1 o >
R DILEE )
«315bp (Hp™BEFHRAVZIGIEE )

M: B4 X< —Hh— ($px174 RF | DNAD HIBREE ZETaqlH{LEY)

2: @8 A0 bO—)l (Hp* L EBHPpBEEFOATOERE)
3: 8> hO—JL (DNAZZL)

2 Hp BT OBBRMIEHRAA R CER 1 & 2)

D 2B OFREBRNC IO E, REHZEZ S o722
[\IPEERE O Hp B EORE LR O, F =Pk mENC
L) EOREE Hp DA T 5 Oh %, FRINEREH K%
DM/ MEEANZ DOV THRET L7z, & LT ENARIME
RO BFH I S5 FTRC I22WT b Hp i %Ml
EL7.

2 [n e WRC @ Hp #1339 0.233ug/ml T, i
AR SN A 1 S WRC O 3.044pg/ml 12X
T, MK L Tw72, &5121&, 3 [EPEd WRC
@ Hp #EEE1E Y 0.038ug/ml ¢, 2 [k WRC (21t
ANTH IHIEA LTz,

FTRC O#:# TAETIZ, ACP215 ZfiiH L TREDAE
PAIK TSRS 5720, WRC & 0 SR\ D
TiEwh & FHL A, WRC & FTRC THAF Hp
PP B LT A B &, FTRC 33 5.116ug/ml T,

1 [HPE# WRC & KRB WT A3 L 7= Hp ¥k
HRAT 5 Hp KIEEZ D, FNAMmEA ¢ FTRC
ZHIY 5 341%, FTRC 5 WRC @ 1 [IZESH M43
%728, BWERSSE DA% BI5E L 72 A% 5 [EE (2
BITINREEEZD.

WPC o Hp L, 1 FPEEAFE 7.262ug/ml, 2
Bk A3 -3 0463ug/ml T, WRC @ Fh 2 1 [k
RO 2 Pk & KED o7z, L L, M
@ Hp & #AZ2W T, 400ml BRI D WRC 127
SN T B AP AR AN 90ml, WPC 10 HLALIZHR
& T B M/ MURAE (ACD-A % N E R Y
VIR 1R 20 TIRFIL 723 @) 2% 200m! TdH %
7280, BAIh & L LCTld WPC 25 WRC Of) 2 15
Bl bl L 2EETLULENH L. 201649 A 13
HiZix, HAFR+ 525 ACP215 Tk L 72 WPC
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3 Haptoglobin concentration of WRC
Segment tube : Hp concentration of plasma ; Pre wash : Hp
concentration of RBC ; 1st wash : Hp concentration of the one-
time washed WRC ; 2nd wash : Hp concentration of the two-
time washed WRC ; 3rd wash : Hp concentration of the three-

time washed WRC.
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4 Haptoglobin concentration of FTRC
Segment tube : Hp concentration of plasma ; FTRC : Hp con-

centration of FTRC.

MG AR S 7278, S 4 255 2 17 - 72 WPC
@ Hp I HFETOPWEIC 2 5. Oikawa S, H
THETOWHL Y, ACP215 Z i L 72260 J5 A1 4
¥ Ry B BRFERIIE o 72E LTWBY, —T5, FIl
5, AIFETO®E L Y, ACP215 2 i L7230
HE R BRERIENE LTWSEY, 4% ACP215
TP L7z WPC @ Hp IREEIZ DWW T, Mid osiife &
NHEZATHA.

EMNIZIE, Hp iR % R4 9 % Hp KIBEZITH LT,

WRC 2 WPC % i % BE, Phif O E o W s 7 L 1%
72\, Morishita 5%, Hp k% fFE 3 5 Hp KIEH
12 3 [Pk L7z WRC i L CRIFEHZSHE S 5 h o
7z LTwab? F7:, BiS L Tanaka S, 2 MIPEE
L7z WRC Z i L CRIFERAMEZ 6 2d o7& LTw
%79 Shimada & & Nishiki &, $ERIBUI AR 7228,
WRC Z i L CEWERARZ S 2o 728 LTw5EYY,
4013k 2 254472 Hp PEifbRZ 07— & 205, PEix %
1WA 6 20, 3MEHRT I LITK D Hp EEISAESE
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[XI 5 Haptoglobin concentration of WPC
Segment tube : Hp concentration of plasma ; 1st wash : Hp
concentration of the one-time washed WPC ; 2nd wash : Hp
concentration of the two-time washed WPC.

WA L7z, L2 L, Tanaka 5 O#Hi5EY ¢, 1 bl
? WRC TIIEE ZRIEH 2 8D 7245 2 I35 2
ETCEIEHZEECE /22 LR, A ORERL 72 29
B2 2 MO WRC CTRIWEHZ R S ehoizZ &
5, lEAR I NS 1 PkEO WRC TldZe < 2 IS
L7: WRC DA EE L&z 7.

WPC 122w, BEi5Y & Tanaka 513 2 Il ¥,
MSNZ 3 MBS 5 Z 2L o TRWEHSIRE 57455
7 LTws, LArDOTF—7 561k, WRC & WPC
@ 2 MIPEEE O Hp IRIEICKAED LW L2205, 2 [Pk
%o WPC THRIET A I ENUHEE £ 2 555, WPC
A WRC O 2 DRI B Z L 2Bk L TB L LE
Wb,

VeI & 2 M/MEAN DB OWTIE, TS A%
EIRITH D M-sol T 52 LI2L->T, WPC
DI/ L 24 FE 288 2 T, O PC & [F%
LLLWRZENUETH72ELTWBY, £/ FS
1%, M-sol CH# L 72 WPC &, BFERE LA T,
72 I F Th S IXMMERRIC KR & ZigBidawvwe L
TW3Y, WL, 2 RPEER 3 mkEo WPC %,
48 W ORAT LI/ IMRBERE 2 A7 & 2 A, Bk
IR L CTH M/ MBERBIIR F Lo 72 & LT 51,
£ o T, 2 MPkE L7z WPC OFHRIZOWT I A
WwWekEZoh5,

M S, HAAO Hp KIBEEIEHK 4,000 A2 1
NEHEEL T 5"™. Hp Hilk% /A3 % Hp KRIFHER
HAD FFP il o T, B & [H U Hp KIBEH:
HH LR L 72 FFP il s % LA»FEIE 4w, Hp
RIGE S E IR L <, Hp KD FFP e

ZREMICHERTE S X912, BRI FE O£ Al Ek
M%#FTH 5972012, Hp KIFEZE ORI,
Tex DRET B 2 ko WRC KU WPC D Tt
WTHIEDNLTLVWEERD.

JEB 2 1ZI4E 5 > 87 EHEE 7 FFP 2% S 7z
WCHEDb LT, WifEORMERNEE SRR L BET
% - 72. FFP ORIAT 28R 7 V7 3 o 805 % ik
N, ABAMERTICESATF745F v —Yay
7 LLEMB 2R LB, ST V73 B
@ Hp (2 X Y Hp kA5 S 1T, FFP ORIl 1%
PRSI L Cwizzo s Z 26N 5. BIEHO%
HRmERICOWTIE, S s Mmoo Hp
PR ASHEIC 72 B 28, BEORA T 5 Hp Puikobufiit
WCEDHEBELEZONL. SHOEFMIZOVTIE, 2
PE o WRC CTRIVEH ZFiEd % & L A5 T & 7228, i
M3 % WRC %> WPC O, B3 OPURM, FR
JERZ &, SHD S 512 2 [\IEEE L 22 i A o A %)
PEHEFEIIT LD, PET—FEEH LT L
LB EZD.

FEHO COLBIR + R SCRRNE IS LTI 72 L

A ARERSCOMERICEI LT, Hp BIFEMRA M OHIgE 4 it s o
VTSR 7272 & F L7 0 FAR i i S A e i e
WSS T- 6 (iR L P £ 5

X ik
1) HARF TR = L= ik 1610-149. http://
www.jrc.or.jp/mr/relate/info/ (2017 4£ 1 B BUE).
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EXAMINATION OF HAPTOGLOBIN REMOVAL IN TRANSFUSION BLOOD
PRODUCTS FOR PREVENTING ADVERSE REACTIONS

Yoshihiro Bouike", Eriko Suyama®, Yoshihisa Watanabe®, Sumikiyo Iwamoto", Akira Kokubunji®,
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Abstract:

There are some reports of severe anaphylactic shock after the transfusion of blood products containing a plasma
protein in haptoglobin (Hp)-deficient patients with an anti-Hp antibody. We encountered two Hp-deficient patients
who were homozygous for a deleted allele of the Hp gene. These two patients did not have an adverse reaction to the
transfusion of two-time washed red cells. We examined the correlation between the number of washes and the hapto-
globin concentration remaining in blood products. We measured the Hp concentration in five blood products of
washed red cells (WRC), frozen-thawed red cells (FTRC), and washed platelet concentrate (WPC). The mean Hp con-
centration of red blood cells (RBC) was 98.800 ug/mlI, that of the one-time washed WRC was 3.044 ug/ml, that of the
two-time washed WRC was 0.233 ng/ml, and that of the three-time washed WRC was 0.038 pg/ml. The p-values of
the one-, two-, and three-time washed WRC were 0.0089, 0.0019, and <0.0001, respectively. The mean Hp concentra-
tion of FTRC was 5.116 pg/ml. The mean Hp concentration of platelet concentrate (PC) was 656.600 wg/ml, that of
the one-time washed WPC was 7.262 ug/ml, and that of the two-time washed WPC was 0.463 ng/ml. The p-values
of the one- and two-time washed WPC were <0.0001 and 0.0016, respectively. Based on these results, it is desirable
to transfuse two-time washed WRC and WPC to Hp-deficient patients with an anti-Hp antibody.

Keywords:

del

haptoglobin-deficient patient, homozygous for a Hp™ allele, anti-haptoglobin, anaphylactic shock, washed red cells
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