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Adverse transfusion reactions means harmful effects of transfusion other than expected proper
effect. This may occur since blood transfusion is a sort of transplant of other’s blood tissue.
Typical acute adverse reaction is a hemolytic reaction due to an incompatible transfusion. It is also
well-known the mother may exhibit alloimmunization to antigens on fetal red blood cells (RBC), and
the fetus may be affected by maternal antibodies provoked by previous pregnancies, by previous or
present allologous blood transfusions, or by the ongoing pregnancy.

We determined immunoglobulin subclasses using elution procedure and direct antiglobulin test
for the RBC antibodies obtained from three patients with hemolytic disease of the newborn, and a
non-pregnant woman with hemolytic reaction due to the Jr*-incompatible transfusion.

The IgG antibodies were identified three subclasses except IgG,. In subjects alloimmunized to
RBC, anti-RBC antibody-bearing B lymphocytes can be demonstrated by observing ‘rosettes’. The
rosetting could be demonstrated in two of the four women immunized by pregnancy and blood

transfusion.

EIERERER L, Lewis A4 55 MAEKS B
3L & ic MBkE WS LT, A A i eI R O
ABO, Rh, Kell 7 £ O FRMMBR MM 13 [F &R D FEHRER 2 ZEDHISNT WS, Jre, Fy?, Cre 7%

— 165 —



Bt ©E#-=ZLODF Lk HH

FREHEECHKR T 2MBEPREE LTHSsNT
BY, SHEEVESRYEE 2 HEEETRSBEMT
DfEEIZ ABO, RhD 73 ¥ @ 3827 MK B 23—
3 % [EREMEIN F 72 3R & 2 B R R O fE
B, FEAELSEREL THERINS Z L%,
EHEENEOV LD TH 5 MR Jre 2R &8
F—EOFREMmEHMm & DI I iR 0EE 2 A
T, Bombay(Oh), Di(b-) % ¥ L @RI “ % fLiin”
YLUTESRLUREORIMICMZ 5 2 L ikokK
HLFEEPRET IR EE,

S, ZOAEEREMESnE &, MmKAAE

BRI & 2R RAEmAERE (hemolytic  dis-

ease of the newborn, LU, HDN LW&d) D
laboratory diagnosis (2B - 72 EFNZ DWW T O

MR WA % 3 A, BT DOREFNHR %258
BB X ORI OAFESEIIIC L D ERRE%
B L2 DEFOSEREzHRET 2L &
W2, EIRAJRER L FAOEIMICEEL T, EEREE
FHICHR S BN O @ 1E 75 IR O D o I BB B
ThH 5% FREGIEDOH S D TRHIERE L
72U,

NSRS TIZHE

1. X%

MEE R EEEE S L O ESEC X D Em
iR EELUZEBIR GER 1~3), K- RKEDZLH
(R 4) B & URMEOMMEK (B, KM 7
o BEL 72 IS, FRIMER, U > BERZXRE LTz,

Table 1. The Clinical background of four women alloimmunized to red blood cells.

Case 1 Case 2 Case 3 Case 4
Subject :
Age (years old) 37 30 31 26
Occupation Housewife Housewife Housewife Student
Symptom Pregnancy Pregnancy Pregnancy Vesicoureteral reflux
History :
Preg./Deliv. 2p/2d 1p/1d 0p/0d non
Operation non Cesarean section Epiduralmyelocyst Ureterovesicostomy
Urethrostomy
Blood transfusion (Unit) non non ves, 3 times yes
15U at 17y 1U at 23y
1U at 18y
1U at 24y
Laboratory findings :
Hematologic ; RBC (X10%/ul) 324 410 NT* 348
Hg (g/dl) 9.8 12.0 NT 11.3
Hcet (%) 28.2 36.3 NT 36.2
Acid-elution stein 3+ 3+ NT NT
Immunologic ; ABO 0 A, 0 0
RhD + (CcDEe) — (ccdee) + (ccDEE) + (CCDee)
Other Le(a—b—) Le(a—b+), Fy(a+b—)
blood type Jr(a—), MNs, Di(a—b+)
IATY positive! positive positive positive
Identified antibodies?® anti-A,B anti-Le? anti-C anti-c, anti-E, anti-Jr*
DAT® (—=) (—) (—) (=)

U Indirect antiglobulin test with group O panel red blood cells, t; Using a group A and/or B panel red
blood cell, ? ; Irregular antibody, ® ; Direct antiglobulin test using multispecific antiserum, *; Not tested
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Table 2. Clinical course of the three newborn infants affected by maternal alloantibodies and their

pedigree-method

Clinical course Pedigree
Case No
Day after birth Parents
#1 (I) é z1 é é ] 36y. O 37y.
3¢ W Term delivery [— Fluid transfusion* — (*phenobal, etc) A.B 0
B, CCDee —— Phototherapy ————— CcDEe CcDEe
Unbilical cord blood; P}Tllebotomy Siblings
DAT 3+ 13t O 12y. Not tested
RBC (X10* gg/ml) 340 489 27 Il 10y. A, CCDee
Hb (mg/dl) 12.3 18.4 Intellectual obstacle
Hct (%) 36.9 53.4 62.0 55 (Bilirubin encephalopathy ?)
TB (mg/dl) 3.5 84 106 11.8 10.3 10.8
#2 0 1 5 14 [ 34y. @32y,
2nd [} Term, cesarean section with CPD O, Le(a—b+) |A,, Le(a—b—)
A, ccDee, Le(a—b—) RhD+ ccdee
Unbilical cord blood ;
DAT/IAT +(doubtful)/+ Siblings
RBC/Hb 424/14.7 13t O2y. A, RhD+
TB 32 6.9 9.5 2.8 Le(a+b—)
43 0 4 8 12 16 [ 27y. —— @ 3ly.
15t M Term, cesarean section Blood transfusion* A, O
O, CcDEe |— Phototherapy —|  (*ccDEE, 30ml) CCDee ccDEE
Peripheral blood ; — Fluid transfusion : {
DAT 3+ -
RBC 495 311 243
Hb 18.2 10.9 8.7
Hct 5146 43 30 24
TB 179186 185 12.2 124 93 56
IAT +{(anti-C) +

Abbreviations: DAT ; direct antiglobulin test, RBC ; red blood cells, Hb ; hemoglobin, Hct ; hematocrit,
TB; total bilirubin, IAT ; indirect antiglobulin test
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SRHMET, BECEROEE 2FD T, KLY
EUEIREEZS HEICISmg/dl 2B LB Fh
PY—7 L, £ 4 HEKERE -,
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BRI BE L & OF MO 7 D8 17 BALD R
FE MR IR %75 3 5 IS, BREERIR O 72 77
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Lie72%, 4% 14 HE I Rh#&M (ccDEE) %
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FEF L IcBWTE, FE S 7zBHEmbitEo
FOGHEIR IZ BRI E & BB » 7 — LA AL TESE
EELY, BEOHVESIMHMTH -7, DTT
TEICAE L 72 13 T, ¥T A TR %2 B RIER
% 80 EOFAM 2R L7z Dzt L THL B #iik
ML, SBEDOTNT S Ve 7 — ARET 320
EoPiEMir R L77e WTFRORIGRIZBWTY
MAVKEOTI»BHELY bEETH -2,

Table 3. Type-specificity and titer of antibodies in the serum obtained from the mother and
nulligravida against fetal or allogeneic red blood cell antigens.
Case Chalacteristics and titers of antibody
N - Incompatible ;g;%%giegs saline enzyme albuminecoombs saline * coombs
° vPe blood groups 22°C 37°C 37°C - 37°C
#1 FM-BT?V
ABH Anti-A 1:160 NT® NT 1:1280
Anti-B 1:160 NT NT 1:320
Anti-A" 1:80 1:1280
Anti-BT - 1:320
#2 FM-BT
Lewis Anti-Le® 12 1:2 1:2 1:1
Rh Non* — — NT —
#3 AL-BT?
& FM-BT
Rh Anti-C — 1:1280 >1:2560 NT
#4 AL-BT
Jacobs Anti-Jre** - + 1:512 NT
Rh Anti-c*** - 2+ 1:512 NT
Anti-E*** - 3+ 1:1024 NT

D - Fetomaternal blood transfusion by means of transplacental hemorrhage.

2. Allologous blood transfusion
¥ . DTT-treated serum. 3; Not tested

*Le(a—b—+)/R.\R, blood, **Jr(a+)/R,R, blood, ***Jr(a—)/R,R, blood, were used for panel cells.
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Table 4. Identification of the immunoglobulin subclasses and the antibody-bearing B lymphocytes against
blood group antigens.
Material? Subclasses of red cell alloantibody B cell rosetting
GBS TLBC dissociated il oocatified Antiglobulin test Elisa»  Panel RBC
from RBC, serum & PBL IgG IgG, 1gG, IgG, IgG, Ig— Ag(—) Ag (+)
1. Infant’s RBC 2+ + 2+ + -
Dissociated fluid* Anti-B 2+ + 2+ + — Gy, Gy, G
Serum ; Mother Anti-B 2+ 2+ + + —
Anti-A 3+ + 3+ 2+ -
Infant Anti-B 3+ + 3+ + —
Anti-A 3+ 2+ 3+ + -
Mother’s PBL - +
2. Infant’s RBC + — — — -
Dissociated fluid Non — NT NT NT NT Non
Serum ; Mother Anti-Le® 2+ + 2+ + —
Infant Anti-Le® 2+ + 2+ — —
Mother’'s PBL — _
3. Infant’s RBC 3+ 2+ + 3+ —
Dissociated fluid Anti-C 2+ 2+ - 2+ — G, Gs
Serum ; Mother Anti-C 3+ 2+ + 2+ —
Infant Anti-C 3+ + += 2+ -
Mother’s PBL — +
4. Serum Anti-Jr? 3+ 2+ - 2+ —
Anti-c 2+ + +* 2+ -
Anti-E 2+ 2+ + 2+ -
PBL - +

b: RBC; red blood cells, PBL ; peripheral blood lymphocytes, * ; Eluate of alloantibody from infant’s red

blood cells by elution test.

2 : Qualitative analysis by means of enzyme-linked immunosorbent assay.
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B & iz, [gG, OFL B Pk 2+ &, X008
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T, IgG, & 1gG; D A HMRHE &, IgG, X 3+ &
X DEBOREGREE L, §T Le? HiikEZEHIC
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Mg L 3L KIS Lo le, FREEK & 1gG FFE
B2 —ARME EDRIGDEETH -T2,
ELISA k2 &k 2 BB O 7 7 5 A BIE RS
Bz, EE11Z IgG,, 1gG,, 1gG, 28, fEH] 3 Tl
IgG,, 1gG; DR HSHERR & iz, fER 2 13 ELISA
BT I E»ro7z (R4,

2) IAT B -

IAT BMERMAII R OGP, wihd IgG
BRERE 7 — AAMB ERIG LTz, [gGH 727 T
R — A RMEZ2AOCEITER R4 IR
L7z,

EF 1 OFL B, HiAFUEIZ L b2 1gGy, 1gG,,
IgG; T, T APBRO AR OEERICEE LT,
BHTHIgG, b ok b KIn L7z, BIZMm
iR b [FEREDER D & iz, BIRD IgG it
B Hifkfiix 1:8 TH oo fERI 2 1B A5 Le?
FUED IgG 4727 5 213 1gG, O F B0 REBENML 7%
fEFEIC D o 2o

BREBIATE M O FEFI3 TixlgG, &
I9G; OPL C PR IgG, X V BN ZEA = 2
UTzo fER 4 T, 3 BEO IR X »Th
b IgG T, MMENIgG, 2 3DV 77 7
A»5RY, bic &t Jr? kit IgG, & IgG; D
bostEanh: (R4,

FARMER AL B 1) >/ 8k

FiRMERAHRAGE O EE % &7 4 ER D S
B, B Y Y BREEPURB M SR OVIRIIER & D
Bz ¥y NEREE L0 iX HDN 2 &
LIz 2RI CTH -7 (F4d),

Parents
57y. 54y.
B (BO) (40) A
CCDee CCDee
Jr(a+) Jdr(a+)
Ms Ns
Siblings
26y. (Twin) 26y. X
AB (AB) (0O) O
CCDee CCDee anti-c, anti-E
Jdr(a+) Jr(a—) anti-Jre
MNs MNs anti-S ?

Figure 1. A pedigree study including the 4th case.

She is a nulligravida who has received alloblood transfusion at the time of an ureteral
operation. The transfused blood groups were O, ccDEE, Jr(a+).

— 171 —



B IE# - ZE LY F - Lk HH

Jr(a—) EFAORRAE & HMIEBMFRRE
BHEEFEOVDEDTH S Jrr HilE 2 R { EH)
4220 T, MEERNFOREESL 4 ADOERI
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FE2RE, “Fhl” L LTEHLTBEL 2R
P LWEPEREREL, Jr 2R RER
EEDZFIE 3 FEFIO—EI DI %8 & L TR
Fic BB FEREDEE, ULr b EHELELT
WERHRERHOYD I LI ZH L, —H, @
FwER, /NERNCB Y 5 HDN & Fo2h, &
B, THICEL UERREREFEFR OIS » 5B
5L, BOEH| D& E R MR BEEE T 58
SwEIh,

WIMMEEIER S HDN 2 ¥ D wb i 3 “[EfEsk
R X, BB T HERRE T, MERARE
BFEMAPERE T 508, FERE L THRILT %0
B OYUFEEI OB IXZ 1M S Z O MK AT E %
RLOBDTHB &, ZDOHEFEHEDMR L HFEE
EMOE) DEHEICH 5, RELEELITHLE
D OZMERMOBER L, FFERDFKERRE L PR
ZREOKHE, WEICERNOEE L SENEET
H 5,

HDN OFEREF L LTLL{MohTnws Z &
X, @ RoOMBERHURE % BHERK L Z & (MKE
THEEER), @ ROKRMEBRBEHA M S h 3
Z & (transplacental hemorrhage, IAF, TPH
L), @ ZoIMEAEPUFIC L CRMELPIA
ZELET S 2L (FAIERZEDRKILD), @ %0k
D EEEEE T 5 b0 (G 7 5 R) T, KBIR
BTS2 28, ® BITL PiE 038R IR AR IMBR
EREE U THRIR « AR OFRIMERF 6y O XEHE L 1A
MmeEdbredl e, TH39 @z TiE, EH
BRIIRSP TR D A2 5 F, TEE, w LY @«

MG 2 MBI & R S 15 & K73
2EHENDHDHIEREBETH D, BMIZKRE -
EROEME HEBROFERDOEERES /25
¥, HDN OZWE#ix RhD #3492 Rhil
WRATEEICE 2 DIC OV TR T TCIHELLT
W39, @ BEMIC Rh FEE (D DA% 5T E,
,CHE)BEETSLZE, @ RCEBMOFRRD
HYH, HEY NV E Y (indirect bilirubin) I[MfE,
DATBMHETH2 Z &, © RHMEMF s d 3
i RhFIEBRIESINZ 28, KEORIATY
%, ABO MEHATEE 12 & 2 HDN 02 Wi
ZRMEL RS, @ BREBRELXFEISEY LY
> (indirect bilirubin) IfiE, ® &RREIC ABO
THEEDHEDLEXH Y, O RHEMmMF D IgG ~
T AP 512 fEL L EETH B 2 LT, W
FEDTzOIWCEEIZ, O WIRIMERD & OPiAk
ABRGE, ® ABOFBIRMERE AT IR
S FAERMIE D IAT B, ® RMED A %
7213 B RIMER O HuAAiios 8 f5LA L, 7% & DR
B RSIIR I LTI &N 5 2 EBH 0,
HDN 124 2 o2 Wi, HERFICHE
5LEabE 5L, BERNEGHIROER 1 Tk ©
ZEROWTKRZMEREICER T 2, OOV T
REE O A Pkl 1,280 (5L SETH 2 b D
D, XIETUETH % 51 B Piisdfiiix 320 £ & 2hE
HEPPTE->TWS (F3), FrAERMIIZIX
IAT B CHifdfi 80 fiZDHL B itk D 47 5 F,
FUIgG 7 7 A6 7% 25 A YA EE & L7z
(£, BoZoEhffizit A vitkoEL & B
HTORLER, MEEE R E T 2HE_F» A BFR
WA X5 HDN TE UV E U IIEIC E - 72 8
WL TENTED, %5 LIINMKREAHESTIRE
ERBLUIZbDEEZONS(E 1), ABOLHEHE
FREMELC BT, FLATEIC L2 b0 HD
PBHARICL 2D LD bEMMERIVERHE
ZEFARDOIETH D, FH—TFOMIPERHREH
mHie, BIBOMFbH B YEMZH % O %
Wiz &R holl o ARITH 2 0[8EM R
BINb, FE=EFTHLHEREFE—DBETHI
g, BRI 7T —2 ¥ — 12 X3 X0 ESMRE B
BWOEERDH>TLHDERETH 5,
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Rh TEEEIRE & ks % £, ABO &R
(% HDN RERF O @, @ Ziiic 3 &
TH2 I EDEN, PLA, P BIERIZEE LD
512 U CIER R & U CGREIE I A e R
ENBPETHY, ZOEEEFOFMHIIRIET
BTH 2, P IgM 7 5 A0 5% %08, BRcid
WM, RO R WIBETH IgG 7 7 ADH
A, HiBHihZHAET 2ENELET 2. TDD
2, @ OEIBEFREDRILY @ Ot %M T 5
IR % 72 i3 ERERERIIC L 5 EWETE R
VW2 E DB O AER b RHAILF DO FiEL IgM i
HE R L3 WRIEHE I T 160 5O fikdl %
2L, ﬁff%f%é#B#WiDTrﬂ“L@
BORBHRETEEELTO TV T IV « 7— 4
x&mfwo%@gcrw@ﬁwénfwé(ﬁ
3) o ABO @&t HDN Tld DAT 230459
Bk E 2 5D % 0w, RAOFEESMHE
HDN 2 E# Q O DATHBHETHZ I L 22
WrEEHED—D & U720 hs®, KE1iZ 3+ 5 L iR
THROBERIERASNLTWS (F2), REFIC
HoEND LI, @OHENIgG 7 I ATDH S
2 & REFIHT 2 IAT PR im B R it
ThHholeLTHQODHEDTEIRRST, Z
DI EDPZHERREIOERD—DI R > TW»
39,

#HO RDD S EERE LT, EF
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