Studies on Microscopic Blood Grouping I.Blood
Grouping by Detection of ABO(H) -and
Lewis-Activities in Human Tissues and Cells
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1. b MgSRASA

FRBMMMEOFRMIBMFAFRBEMOME (FF—) »
SEIR & 72 i A RIFMTRRIR S, 0% Ev =) Y E
ERFEsNEBEESEEAV,

1) HitAf

A RANCIEERE DD b O EFERL 2. KK,
NG, DB, B, REEE, B, BT, RERER, IR, R
ThB & UFIRARIX, Le (a—b-+) & 10 4 (A & 5 41,
BRI 24, ABE 14l, OB24I) & Le (a+b—) &
4%] (A, B, AB, OBZ14l) co&WELL., &
8812 A, Le (a—b+) B1fl2HV, BEEXA, Le
(a—b+) B £ O, Le (a—b+) E& 14, Fid Le (a—
b+)E64l (A, BEE 24|, AB,OBE1Hl) & Le
(a+b—) 28] (A, ABEEZ 14), +ZHEBB IV
EiEiE Le (a—b+) 24| (A, BEKZLLIH) & AB,
Le (a-+b—) B 14, KB Le (a—b+) B 28 (4,
BREZ 1M oW THREL .

2) SRFERA R

FHECRBECEEBOAERAW. T&2bb, O,
Le (a—b+) B&E 14, Le (a—b+) BE6H (A
H 34, B,AB,OBLK 1) & Le(a+b—) BE 44l
(AR24, B, ABEE 14 BLUA, Le(a—b+)
BEE LB, O, Le(a—b+) E S FiRHEE, ABH
EBE 1Hl2RRLL.

2 . JEEERFERARSI AR

LEHEBA RO T E L85 7 4 IR BEE,
BEINEZ Y Y Y TATA NI A EFOL, B
N5 74 vk, BEBICHAW:,

II. %EESL¥NSE

1. BBk

ABO R, LewisAFEEORECIZ7EY VB

* F Nt F v S—¥E A (avidin-biotin-
peroxidase complex, ABC) & ##HE L7z, %7,
O (H) 2w Tid, RV A F o 5 — CFE#H
ulex europaeus agglutinin-I (UEA-I) v 7 & > 2{&f
LUEBEYTHRETL 2.

1) WEMESVA * 7 — L

BRAGEOBERICHY, A8V F2bonLs
0.074% K 3, 0.3%BEE (LK FHRI1100% 4 ¥
/= VESHRICERT 30 SHME® L, WEME VL Ry
F—YiEMERRIES R,

2) ABC ¥R EFIR™

ABC ¥:i3, 2 BIEE Y F X374 FIE TORLE
— 1 RFifE-¥EE >4 F L2 RGBS -
ABC - ¥ ERBRICONERF TIT o 7.

1RFAE LT, AB LU BRBEERHIZIE, <7
AE/7u—F iR A - IgM FifE (Biotest #, Lot.
No. 111084, 50 fE#H) # & U1 B-1gM Fitk (Biotest
#, Lot. No. 112084, 40 fE5#H) %, O (H) ZUEHR
Hizld, 7 xE/ 70—+ VHHIgMilf&

(Chembiomed #t, Lot. No. 4235, 50 f5##) %/
W, BEERT2KE, T4 CTBERIGE
72, %72, Lewis® (Le?) B & U Lewis® (Le®) EMEARH
23, ® v A€/ 7 0 —F L H Let-1gM $ifk (Biotest
#t, Lot. No. 113084, 111015, 40 fE#R) # & UH1 Led:
IgM #Hi{&( Biotest £, Lot. No. 124084, 111025, 40 &
B 2 1R LTAYE, B, —EOEHND
VBT, EROBYRERNE (K)27a—71) b
HEL, ?YAE/ 7 0—F LKL ERETL 7.
Thbb, VHFRESAME, ¥ REBMME

(EFTAZHEMTE, &< Lot. No.50-1, 2100 8 L Uf
50 fEFEH), ¥ REN Le* 8 & U'HL Le®I¥E (Ortho.
#t, Lot. No. LA338B ¥ & 1f LB537B, & 4 50 f5#H)
ZEERA LT,

2WPA L LTid, L& 1RTUEICHIET 2UTO
ks RIS3 ¢, Thbb, 77427488
A F AbeFi~ v A 1gM ¥ FMiE (Tago #, Lot. No.
51-06-01, 100 f&FH), ¥ F 721k ¥ ¥ IgG A
Vectastain ABC kit (Vector #) O €4 F >t 2 i
EEFEREL, ERTOSREG ¥ 2. ABCi
Vectastain ABC kit ® % O {EFRFFAZEL, ERT
45 BRI &R,

_NVF RV —ERIGEZ, 3, ¥-IT I RFY
>~ (DAB) 25mg % 0.05 M + Y A#EE¥K (pH7.6)
100 ml IZ¥AE, pH 7.6 < F8%4, BMRLAKE 2 BHKR
B 0.005%i27 2 & 3 ICHRIIL, FRT5~10 3EE
AR e REE . CORBC IV RBERZEL
T B EEOREMAMICHEHYE $ 5 (Graham-
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Karnovsky #%'9),

B, DMEOBREROESEZ0.02M V> BEES
7k (phosphate-buffered-saline, PBS, pH7.3) T+
AT 7.

3) EEEREFIE

0 (H) EHEMEDRD 1% 7L7 3 210.02
M PBS (pH7.3) THEMIF 2FLEL, FoTu
4 ¥ ¥ 5 —EiEH UEA-1 v 7 7> (E-Y 4, Lot. No.
0723D, 2 mg/2 ml, 40~50 fEFIR) 2 TR T2 BREK
jE& ¥, PBS THEHE, ABCEELRBEARINGY
fToe.

4) ERE

BRPAEERC B U 3 BARIEE, PBS THEL,
Mayer D~ b F 3 ) VR E L 1B AFLT Y —
VIETEREEBL, RO & Bk, #HARK, ¥
SRIMER TR L 72,

2. LA

1) M8aEIEFIR

TUAE 70 —F) IgM Hilk ok ETEREEE 1
me L, RIG®H%ESEL, ABELE FIETRITL
fluorescein isothiocyanate (FITC) 3 ¥~ 7 X
IgM #if& (Cappel #:, Lot. No. 21136, 2 ~ 5 {S#5F)
PERTO0STRGS .

2) avidin-FITC E#8/EFIH

ABCEOHE LA, vV A€/ 7 0—F L 1K
s U045 b2 ks RIGE ¢ 721,
avidin-FITC (Vector #f, Lot. No. 40221, 30~50 f&
BR) &Nz, KBTE0ARES R,

3) EEEREFIH

OH) \EHEIC DTk, FITC 13 UEA-I(E-Y #f,
Lot. No. 022902, 30 fSF#) % V- E#E T H MGt
Lz, ZOBEORIGHEEITERT60~90 53¢ L7,

Doyt MBI 2E\E®ELS) 2
VY THAL, = EREEMEEE XFEF &
Aw UV B8 LU BR#EEETEEL 2.

3. IHEEER

DlEoBER, #AFERKICBY 5 RIGOER LR
D7z, LIT ORGSR EFIEOEL D
WTITo 7z,

D) 1RO D CR—EBOEYOER Mg
2R (LRGUEORREORE).

2) EFF o1k 2 RIUEDERE

3) EfXFfb A FrF—¥, ABCHB WL
avidin-FITC 2 ZhBMTORIE (NREKE7 &Y >
RPEXF DR,

OARMERL T 2 v 5 — ¥ 2IER, EEDABR
G (R O®E).

5)EREOHE, JHEHL 7 Fic k B HIESE.

B %
. MRBESRE IS T 2 BB S & URRHGE
DERME L BME

1. 1 RGUED RS

TURAE/ 70—+ VRKLBRER) yu—5
VMEE ZhEFh LIRFE 32 ABC 30 i
REHBWRN LI L3, £/ 70—+ ATk
HOBEEBE E~OEBRARES D Z L, L
BTNy 7770 RME L 2 ) MEEER O BT
EROZAHMAMEIZ GRS STz, T OMER LIS B bk
THoTHY, 1ok 2 IXEEREEMP - B
KRS 5103 ABO (H) EHE TR, BRSHmE %
HAwicGs, BilistkosiatRicge Ny s
ZTYE) &N, IV TR PMELRLZOIIHL,
T/ 70— F NGB EEALIEEE, BKEERCE
ET2EERO AR RAOTE 57 DB PR
Behi,

2. BERPUAE & 8RO LB
BHERTE A~ VEE - /85 7 4 VIR iR
BLUBHAEEREA L, BRI SIBUE S L
7o, ZDFER, ABO (H) B & U Lewis M DWW T
RETBRO VDR 3 FHI BT LIEEMELHIMEI I
KEREL, 774 Y5 THIRIZHRT~E
B#EsEonT, 28, HORNXRERE MR
EEOHEICIHE L R BETH -, 2120, I
e E B HRRE 2 & O FEB R S I ORI 13 B SRS
TR & 72 B BOEHUERE ST SR, MR/ NBRE S 2
RFEET 2EEORE - FEICIIER - oS 2R
FRCEZETE 2BRIEESEL T,

II. MEEREOEBEADTH
BELLTRTOREBA TR, wTFho bz
Lo THBIREROMBAEEOEFENBTE SN, §
IR TN T TH 7. %72, O (H) %
DWW, £/ 70—F )V HHifk L &8 UEA1
7F DM ER 2ok, &6, SERELLE
BETEREAL DD I ALY « SRR & AL REEAM 4
BOMICE, NE L, FELRERRAD SN L o 12,
LAF, ABO, Lewis RUMEEIEMED & 2 12 DT
FEBANC TR T 2.

1. ABO Rum#e® st

KB, N3 & UBBE: K+ — 0 Lewis RIMITH &
SERA{RIZ, ABO RMIEHE & @ —n ABO (H) i5tkssm
B HERT & ARMERICERD S Nie s, HURMRE, R
Bilas L CMRRE CRRETh o (K1),
Olg: Lewis RIMEH & BE %2 <, LE#KTIR
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ABO (H) MM Thb, mENFMK L Rk
IR — L R—DREENRD sz,
HTﬁ: Le (a—b+) BEECIIMER L[E—D ABO
H) St b R, ST, [EXE, m
“W&ﬂMEfoMﬁk s Sz, Fika bR
mj%kMﬁL&HMTMMﬁﬁ(UiAﬁ LA
B~ L8 CIMER~FERDR) 1 ABO (H) EE0ER
B o, —FRFHEMC BN (NERR)
LHREE I, ABO (H) @HMNELEL T (12).
—7%, Le (a+b—) MT/& ABO (H) EHizmMERNK
Mg, ROMERCBoh Tk, £/, AH2ViIZBE
R —b & DEFO—ER Iz IZERFCE N0 (H) BHE
bR an (M3).

FFi# - Lewis B » #BE{% 12 ABO RIMKEE L E—o
ABO (H) EM2ERAN LM, Kupffer 2,
ANEERIIEE & D KBRS - 2 MRS, mE K s
L UFRMERICTSD St w3, FHRlEs X O/ NEREE
MR TIEEMETH - 72, & B, Kupffer EMKAE
HO—ERI/EREEL (R 4), 7, AbdwiE
B BB O—ETHEH AR OIS £ &, meERE
il ﬁﬂbu%‘(?ﬁ?x 0 (H) EELSERICED Sh e,

B Le (a—b+) BTIREEERD HE CHERE
T%Rﬁmﬁu&%bivﬁ % b A ERER,
BERT LR, mMEPEMR & RO mER & F—
@ ABO (H) EMRRBH oz, BrESE LMK

TRERCET 2 MR R 2 REENTED s 1
TeDinZ, ¥ bERHERRE PY & R o S 7 SRR
RETAEMMNEEL TV (K5, 6). REIEEM
BN EEE ERERACED s 2 BFERIEED
SRE~BITT 5 IfEWBIBICe 72, —F, Le(a+
b—) MTix, RlE, £&ELEB L UBEHBEOR
WEEREET, AZRRBRERABMO—EICHITE O
(H) B s RBCED s he,

BI% : Lewis & & EASMRIC M P M & FRILER D
A A & J—0 ABO (H) 3EHAE80 &k,

ﬁm'uwsﬂtﬂ%%KfW%W@fmﬁtmm
A MR 8 7+ — 2 FB—0 ABO (H) EHERED s
Tet, BIREEN DY Y oSBRIRRMTH o7, Eiz, A b
3 id BEREHO—-HTEMBE 20 (H) Bk R
shiz,

BB . Lewis B & fEBAMRIC, KEHOHNTRIREM
MO L S ABEECE & L TRREANT, TRk
o/MEREET 2 KR L F—0 ABO (H) Eikst
@onl: (®7). &7, 1H0D A, Le (a—b+) BIER
e, Fig i A BiEE IR M2 v UBEIB 0 RE
HRESBRCESLTHEELTEY (”8), ATl
O (H) EH® Le"EESHRICED oz, — iz A

%7213 B EHBOREBEIEIZIZEG O (H) EEsE
BHCTETEL, W% LEMREOMEREN ABO (H) St
REETH o, BN R & ARIERC 3 MR -
Fl—® ABO (H) EHNHEICED SNz, T4
Ny R BRSIRMIIRERETH o,

FTHR: Le (a~b+) BEBHRICIH MR K +—
DOMER L FH—D ABO (H) EMESRD s hizn, %
DERERBEMTRELZ>TWwr, Le (a—b+) Bt
WA ORI E W I B U E A O (H) EHEH
FHoNlch, Az BEEKDLTREMETH-
fz. —7, Le (a+b—) BEKOBE, gz
RFr—e@—DBEEE2ED -5, BEAKTIZO
H) HEHLSOBETH o7z, B M, MmN
MR B X UFRIMER I Lewis B & &Iz, R —
EE—®D ABO (H) EHsH &, A Z7013 B iR
BO—ETIEMEF L O (H) FHHEH R & iz,

FUIRRR : Lewis B & BifR % < MM EEHERT & FRImER
IR [/—o ABO (H) iEMEngo snins, 3
fabEeafaNa oA FixEETH - 7.

ﬁi‘ﬁ' e (a—b+) BB TIE, FFr—rFE— @ﬁ

EEIEEBLUAORE, B EHE CHBICAD
n, BERRELLEOMIEMI -3 L THEsh: ( E
9). OBLADOHRTIZFH O (H) &M b BRI HR
Hanrs.,

B : Le (a—b+) Bkl T3, mM%H &FE—0 ABO
(H)YEMES, REBMEEE, 5 EREREMES L Uk
BRI, & 5 I RES ORI Shiz (B
10). 23 b, REMEHRIES L UM T LS
& MIBRPRE IR, & 7o BEMiE T I MR R B o0 % 5
DFFRCR, IMERE 221 BIRES o — B L CRUE M
FERR & ALz (1)), /2, A B U BERETIEE
BRI O (H) D o, Le (a+b—) BEHOD
KEFWH, B S & oUWk I BE AT
BETHok (M12) », —SROBEMBE TIIEELE
B, HEAORERRIE Le (a—b+) BEEETH-
Jo. &7, BEBROEMEEIC ABO (H) iEMRE%
Tho7:.

+tEE~ER : Le (a—Db+) BEHOEE, K+ —
OMIEHE £ FH—D ABO (H) & ézbﬂlﬁl{y_t)i%ﬂiﬂ@/f?i:
£, PRI ORSIN B L ORIN_E AR T
BEM AR a7z, F£72, A H B3 B AEIEREO -
Tix, O (H) EELEEFCEL sz, Le (a+b-)
HNZDWT & RO ENES N,

KB%: Le (a—b+) BIDEE & BITH Bk 55T
EETE, FFH—ER—0 ABO (H) RN EF
MR ATHIRIC 3 T EERILE L ERFoAan 53
Hohts, LarL, TITER»SEBOEREECI
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ABO (H) EHIEED s s -7 (B113).

MAEBRATHEE Tl Lewis AUMKE & MR,
K — O M L F—n ABO (H) iEMERE L 72 29
BEO2PIT, MEMNEME L RMBRCTD St

BIEE, TIRASE & CIEIAINE : Lewis Bz BG4
<, ABO(H) wFhoFEEs s hahot,

2. Lewis Mg BIiE M

K4, /B & BB Lewis BLIc B2 <, Le?,
LebTiiEME & 430 S o7z,

Dl Lewis BLZRBARZ <, Le®, L&k & bk
TH-ic.

fiti: Le (a—b-+) BTi3—ERD Ml - ML T Led
EESRE S e, LeiEH et Th -7, REX
E AR & SRR T 1385V Le®, Le BB TD S
fz. ZHICHL, Le (a+b—) B3 HhED - FEHIRT &
TE X L RHRIC Le it 2 T 7228, Leb¥EHE 1k —18
OREX LU EETH - 7.

B : Lewis BUIC B A2 < WHFH O TS
Lewis iEEIERD o7z, Le (a—b+) Mty
DB ARE 0 ABE b R B <o /N BERS R BEHRRT A 1
Le*, Le"MiEMEMRD b1, HFoEBEIcHERTH -
7o (B0 14), sl Le (a+b—) B/ NEERIES
MRS T, Le*iEMDABM T Le (a—b+) M
FERRCERRITHE SR s NI & h, NEERES X
D RE QI AREE EEMIEIE Le®VE 1B © LebiE it
B eI EALRDSNE 5T,

B K —0 Lewis BTG <, LeMEMiz—
HEROERME G E), EAE LR B L UBTHES
ENCERD S8 (K 15), Le®¥EM:iE Le (a—b+) Bo®
LB E NI, 205 5, BAELE O LeriFl
RABCE T 2 RBHICE, $-WEETErZ0
HWEEHEL, £EE EHOMIEE L RE S I A HERNC
Hode, LL, RBEREAY ¥ 288 CIRERS
oz,

BIE, B N —o0 Lewis BICBIGR 2 <, EM%
Bl o,

fEhig . Lewis BLICBAMR 7 <, Le™ISME A 94 W E
MM ORZ L8R o BB, & 7o RFREELIT o
BARBEHIAE 38 S 4172 (B116), LeiE ik ik A4
DIRFEH TR TH > 720, BHRERE L &
RICHELTH Y, 205> SEECIEEE
HERICHRL B 2 W I /MBIR ISR B 7z, B L 7 A
Le (a—b+) BEKTIRI DL S % LebiEMB et
A EMEE MR ZIZ—BL Ty (F 1D, 72,
LeMEMEi RV EE E MRS » BERS B
AR SR, —F, TN RBORSW
MBAZ T Lewis IBMEIXEMETH - 72,

HTH: Le(a—b-+) HEE TIt, LeiEMmnr < —
DR IRERAAT CHEF 50 5 Nz s, SRS T
EHETH o7, Le™EME I IZIZ T R C D50 R 1= B
BICERD S, R/NOEE R HIFIP R S H i
M b RRFFO e NS EEL TV (R 18), —F, Le
(a+b—) BORIEERMILIZ i3 Le VM & LEBERUES >
Le* B3R & Mz 0, SR CIXEEE L b
BUETHo, &, BERTEINERD BRLT
Le®, Le®¥EtEnBHETH - 72,

FURBR : Lewis B & BRI TR TOMIIR S & 3
FBR T o4 RICIEEELBTED st ho T,

BiE: Le(a—b+) MAEHEOLERE 2 < LM
fE & HERERARRIC LebiEMtsled 5, 2 < #59n Le®
EME L EEicRE s nt,

B : Le (a—b+t) BCIoMEREYEHR, Bl
% 8T LeiEMDERD 6 7 (K 19) %, LetiEiiR
HTEMEZ S URCRIN I MBBETCh->7 (I
20)., THIZNL Le (a+b—) BT, REBRHEAINL >
BIAHRE 12 Le™ IS T, R LebiSt & 9B%©
Hotz. Fio, Lewis BY & MEBIR I —ERDEHEAI DAL
BB, MR & FRLRD LemiE 0T & ie,
S5, FEBRFEMMEORBER (L8 ik, Lewis
B BAMR < ANERLIR D LebiEHn gl & hie,

T~ Le (a—b+) BT, BRI FEE
E DR F gk & —EBOHBRIPIAEIE 12 LebyE 388 ¢ B
B 5N, LetFEE LR FHRLPBOTFMIICBRHE s h
7z,

K Le (a—b+) BTIZRINE M & F4iaks
BTEW LeiERSTD 5N 2 H%, M LeEH D
BBLL AT 2560, MEEREVICER 2
AFERLEE (K21, 22), &7z, FF—0 Lewis &
DPTADOEBID 5 B TS SEB s T, £
TREBE S EERTEE LT Le il 2 W 5148
MIZH -7z,

MM % & U5RIEk : ABO (H) BoBs
LR Y, BHRE Lewis IEHIIRD s v - 7o,

% -3

HEEHEELOLRBE &7 RS ER L2 as
3, KAIT 2 B & RERE T s h 2, g1
133 SR (B, Mk, BR@kry)
& BRRRDUR SR IS & L, 812 peroxidase-anti-
peroxidase method? (WhH w5 PAPE), Yo ¥ 4
VARG IIEFF L TESVEYR P B
5. BB S 2 I ERAEES AV S L D
T, SOOI BEHEBERIREL LD LT 2HFCHT 3
ik (1REUE) 2EET 2 FkT, BEEZE L
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PRBEMECONRAEATH S, MEEHIIRER LK
TUEREHR & ¢ 2506 (2:RHUK) 2887 25T
HY2Oo0HAERERTHERT -0 00HBENK
IGOEU B TREM I T4, EEECLERERETH
B, REEERPUERER T 2 BB TRAEEAET
THORBIB-0C, TTUHELBE LA
TREDT— - TEHT A AETHERFICOWLT
FEREORI TS S, 2L, Elv—h—n
BH) & 3 3 AL O MOMMAR S LS T 3 ThE
W23 H i, +ARNBERNLE L SN 320,

PLERA 7 iR OER I B s h 3 BN ENLER
TH2HENENXTAEEE (fluorescent antibody
method) %7z X EEAERERIEE (fluorescence-
labeled antibody method) T& v, [FEIZidRER
BEEOBAERENRINERICOHRE L+ 2 Lk
TRTCEFEATVS, ThiIIN UBRCHESERT
3 F R BE R F I (enzyme-labeled antibody
method) % % WIZRFRAYICHEBEFKE (immuno-
enzyme method) & & A T»2%20,

—RICENRFURERRED D Y T R N BRIFT,
BEECELBHSEEOEEEZEM LT L2
MR BISATE S LI R b DM, KE, BR
HTOBRED DR - MEOMMEE IR 2 #<,
LEBEROEFHERS 1~ 2 BBELEoLTY
3, IO/, BRNAERPRT CHRETE, ~< b
FYVIRAFNT ) =iz TR 2%,
KRABELT 57, - HIROMEENRHEIE
BUBETE, LrbHORHRLEEZC L 2R B
EHIOTEBORETE 2 ENMENT WS, 7L, ¥
RFENEKGC L VBFCREDIY FS A MBIRER
D, BHEOREREZESZIREALDH 2

OBRNEEOR L TRERECBTLTEY
Y—EFF VRNt Fy S —CHEEE (ABC) HKid
I Hsu 52 L DR S, 7EY Y EEFTF oD
MOBD TREEDT Y, BOBEI2THELLEK
BORHET#2920, Hsu 51229 [HE Tk PAP i &
DLBREE (8fFLE) C, 2RIBOERELED
HIENTELELTVS,

2O LIEEL»SEEIZ ABO (H) 8 L U Lewis 1&
RO REE L BEOHS CTHERVELTY
% ABCHEREIRL, & o LkFE L LT, ERER
BN THLBMRELE (KY7o—FL) 2R~
VRAE/ ru—FVHEEROBEAERS ., FORE,
TERIALDEE T 2 2 W EBA T b IR RS b3

<, MIEAEERESPERICRLD 3 2 ENTREL

ot ® 2 7 Uu—F AHEOBFEEIZ O W T, Pedal
S2LPAP A L, BIRAE (Bl 25 ABO

H) EHEomt 2347 23, b FEROTME
AR RNBRE D BRIF o ERENEB S s

LTw3, 72, Pedal 520G LS, £/ 70—
FTafifk e ABCEEMHR L &  BEES - #lano
MRBEEERH T 2R 4050 D iis & poo~a
y DTWRENG OBRBE L RABEENE AT
3,

£72,ABC¥E £/ 7 0— > LV HUEOBHE TEED

RARYVEE 2857 2 Y6 TY, bY Fy
YR EDBERLEDS REEEALEYD 5 LI
osmication®?7s & DRI S RIE L2 LB L ¥ 912, ABO
(H), Lewis \EME £ BABUICRIB T 2 C e TE 7, &5
KRICEA F¥« 7EY Y EDOFEBICET % avidin-
FITCZERB WA I LIz k0, 3k, s b Hl 4§
EEN TR, 8pAREICL 2R L) VEE.
R T4 YIRS DOMBEAEERE L ATRETH-
fo. —RICENPEEEITIEE, S5 7 4 Ak
FF8LER THEEE 2K L2 2B >» TR
B 2RV T S0, BREFWEEII
NI 74 HIRFOAFBBELTHEDT, Rk
ABO (H) 8L U Lewis Bl DLW TREED /v
74 XHIEERG, FRONEL L TRETETH2
EfEREND, g7, EHIIETMCEHANERET
RESINI87 7 4 CEEEBEE2 S TH ABO
(H) 2B LIzDT, /¢35 7 4 »HNT ABH HiE
BHEHEETHD, EBEENE/ 5 7 4 AL
REERTFLIBLIERET ZEVLD EE bR
3,

M¥ERIENE I D & ERAHR - Mg s e Ll
DHDFEIMWOD 3 5, Szulman®?, Lemieux 5%
DHRELUNDOH S FHBFEE O P F—0 Lewis X1l
BB ODWTRRRETH 2, 2 2 TEAWETIE, R F—
D Lewis RIMIEH I3 & 5 2 A T~ COHRIMERHERY
EARENCARRL, WRFERE Le (a—b+) HE Le
(a+b—) BUTIHAL, N+ —DRT Ml FE4 B E
LD A SRR - MERNIEEERE L.

Z DOFER ABO (H) B> Tidil, Bk, BT
BiE L O ERE T, Le(a—b+) B & Le(a+h—)
BB ORI IEN A EOERMNTD 5 1fz, FIZH
{EBIZDWTIE, Le (a—b+) MK TR F—0MeE
El—o® ABO (H) iEMEMRilE» & BITHB E TR S
N3 DXL, Le (at+b—) BT3B
BWTH ABO (H) @M ETL, REkOHELE
E—ELTWwis,

B 50T, FRIMBKE MEN LM, MELZTART
DRI B VT, Lewis RIMKEEICBIRE L FF+—D
ABO R + E—oD ABO (H) EMEHL THY,
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Z i Szulman®®%° Oriol 57O & —H L Tw
7z,

R L7z Le (a—b+) & Le (a+b—) BT ABO
(H) WwEHEOSHH R 5 E0x, FRNETLE2E
VTN L RIRIEME O EE, T, M X UBEE
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R IMEEAE % S L Tk by, WL TH I
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g, OBLATHL Abzwid BERHO T
Buoieats O H) EELRHCRE SN S 22 L3,
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HrEELT O LEBEEELE LY, R0 H) B
& LeMEMEAML D A WEEB MM b T S 5o
SRFBHRIE, T 2 THREND AL Z DB
DEPTENTHIBETHS, iz, HEFE
BOMBME L T2 AVIEL LeIRD 2 DD &S
BOAEPYD S 5, @AopOEHTH - A H»HIE S
i, H— Le*OFADAMERL TV 237280 LR &
Hn, COBRMBEEESHBEROE(LNFEENS,
AlUPR COREE L T, HEOEERMOFE AR
O—FFENZ 5V THIR O SEBEEME 1E % 72 13 &
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Lewis M WL TIE A, B TES L UHELER
B (o BRI ¢, F+H—0 Lewis RMEH D&
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BN EERORD & 0l R, BREE F R,
REE LT, Lewis MWL BG4 < LeMiEE
DHHBRB XN, ZOBWMOMRIZ, AW & Rk
WE/ 7a—F Afifk e ABCH¥Z BV, wa=l v
Bl « /S 7 4 YYIFIZ 2L THRE L 72 Ernst 5200
BRELFELCTh - ren, SEINOBEFER $F 7 4
LA DRI oW TR T2 LB H 2 £ 2
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E51T, BB Z &< Le (a—b+) BB OBES
B & UM LRI LM L M0 & 4 g,
Le (a+b—) B BEREREEME, gk, BT
BREHRAE 2 & C1E LeiG WAz & LSt hzio
o, Lewis iEMD MG E, Lewis RINIEEHIFE 2 FH
Wz R —DRMEKD Lewis iEHE L IZ B> T3,
COEEE LT, FRMBERE EO Lewis IS4 I3 FRIMBRKE
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FEe r LEEBTORELTERICKBL T WY
DE#ERENG,

E 7z, BWFE T HEROME & A, ABO (H) IE
ML SR M PR & FRIMER I i, S fERR
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FOXE%EET T type 2 chain B4&0 % & DA
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i3 7 FKEE - Schiff (periodic acid-Schiff, PAS) K
OB & R T B B AGHEL, BIARN, /NEFRE R
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DE¥WENG, i, KitlzHizoMminE 2 E8E
NEEE TV OEBR L HREL, TAVEEBTI,
PAS RICHEME %R BIVIMEREE L TV, L7z
2T, BAROETHRAL Ao IR & EE
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WHbLDEEbNE, BHOLIIZ, IAIEBOE
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OHIFR/NEE 2t FMEEGNIREOSK IS L Ty
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N5, B TR I YEBORESILEEE 9,
BE 270 L REEEEEA VR Ito 5YDH|ET
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SWHETHBEENTBY, BEEARcEDon D
MAEENEME IS 7L PR USRI e 12 & /&
ELTWB EEZ NS, Tto 55, 25 L4l
WEHIMIE 1o RTE T 2 MRS, HEBAWIC L 3
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VEERICHRMBRURH & [F 5 H 380 50, 0
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Legends for figures

Fig.1. B-activity in the cerebrum of the donor of
AB, Le (a+b—) group. Only the endothelium
and red blood cells (RBC) are stained (arrow).
The neuron, glial cells and nerve fibers are
negative. A-activity is also positive. Immuno-
staining by ABC method. Hematoxylin counter
stain (CT-H). (X100)

Fig.2. A-activity in the lung of A, Le (a—b+).
The activity is positive in the cytoplasm of
alveolar cells and is found as small brown-stained
granules in the perinuclear region (arrow).
Methylgreen counter stain (CT-MG). (X400)

Fig.3. Weak O (H)-activity detected by FITC-
labeled UEA-I lectin in the alveolar cell of A, Le
(a—b++). B-excitation. (X200)

Fig. 4. A-activity in the liver of A, Le (a—b+).
The sinusoidal endothelium, Kupffer’s stellate
cell and endothelium of vessels are positive.
The liver cells and epithelium of the interlobular
bile duct (arrows) are negative. CT-MG. (X200)

Fig.5. A-activity in the kidney of A, Le (a—b+).
The activity is shown in the distal convolution of
urinary tubule (arrow), endothelium and RBC.
Any activity is not found in the mesangial region
of glomerulus. CT-MG. (X200)

Fig.6. A-activity in the inner surface of the
epithelium of collecting tubule of A, Le (a—b+).
The activity is noticed as brown reaction produts
in the supranuclear region and is weakly shown
in the basement membrane (arrows). CT-MG.
(X< 400)

Fig. 7. A-activity in the pancreas of A, Le (a—
b+). The supra- and peri-nuclear regions in
acinar cells are stained as brown granules or
rods. CT-MG. (X400)

Fig. 8 The acinar cells in some lobules (upper and
lower right) are almost totally negative in A-
activity even in the same specimen as Fig.7
(arrows). CT-MG. (X100)

Fig. 9. O (H)-activity in the esophageal mucosa of

O, Le (a—b+). The activity is located in the
intercellular space except for the basal layer.
CT-H. (Xx100)

Fig.10. A-activity in the mucosa of gastric body
of A, Le (a—b+). The surface mucous cells and
mucous neck cells are stained. CT-H. (X100)

Fig.11. A-activity in the gastric fundic gland.
The activity is apparently demonstrated as
brown granules or rods in the perinuclear region
of the parietal cell {(arrows). The chief cells are
negative. CT-H. (X400)

Fig.12. Negative finding of B-activity in the
surface mucous cells of stomach of B, Le (a+
b—). The activity is positive both in the endo-
thelium and RBC. CT-H. (X 100)

Fig. 13. Negative finding of A-activity in the
mucosa of the rectum of group AB. B-activity
was also negative. The endothelium and RBC
are markedly stained. CT-H. (X100)

Fig. 14. Lewis-activities in the liver of O, Le (a—
b+). LeP-activity is positive in the epithelium of
interlobular bile ducts (arrows). Le®-activity
was found as well. Any Lewis-activity is not
shown in the endothelium and RBC. CT-H. (X
100)

Fig. 15. Lewis-activities in the kidney of A, Le (a—
b+). Le?-activity is shown in the epithelium of
collecting tubule. The activity was also positive
in the proximal convolution of urinary tubule and
the epithelium of renal pelvis. Le"-activity was
found only in the epithelium of renal pelvis. CT-
MG. (X100)

Fig. 16. Lewis-activities in the pancreas of A, Le
(a—b+). Le*-activity is shown in the acinar
cells and intercellular secretory canaliculi. CT-
MG. (X 400)

Fig. 17. LeP-activity demonstrated in the acinar
cells in some lobules. Those acinar cells are
negative in A-activity as shown in Fig. 8. Le"
activity is revealed as brown granules or rods in
the supra- and peri-nuclear regions (arrows).
CT-MG. (x100)

Fig. 18. LeP-activity in the mucous cells, serous
cells and secretory duct of the submandibular
gland of A, Le (a—b+). CT-H. (X100)

Fig.19. Leb-activity in the gastric mucosa of O, Le
(a—b+). The activity is noticed in the surface
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mucous cells and mucous neck cells, CT-H. (X Fig.21. Lewis-activities in the mucosa of cecum of
200) B, Le (a—b+). Leb-activity is widely distributed

Fig. 20. Negative finding of Le®-activity in the in many goblet cells. CT-H. (X100)
surface mucous cells of stomach of O, Le(a—b+). Fig.22. Lef-activity in the mucosa of transverse
CT-H. (X100) colon of A, Le (a—b+). CT-H. (X100)

Studies on Microscopic Blood Grouping I. Blood Grouping by Detection of ABO (H) - and
Lewis-Activities in Human Tissues and Cells Tohru Ohshima, Department of Legal Medicine,
School of Medicine, Kanazawa University, Kanazawa 920 — J.Juzen Med. Soc., 94,1169— 1183
(1985)

Key words: forensic serology, blood grouping, ABO blood-group system, Lewis blood-group
system, immunohistochemistry
Abstract

In order to establish a reliable method for microscopic blood grouping from very small tissue
specimens, the distribution of ABO(H)- and Lewis-activities in human intact tissues obtained by
autopsy or surgical resection was immunohistochemically investigated by the immuno-enzyme or
-fluorescence method with commercial mouse monoclonal antibodies and labeled ulex europaeus
agglutinin-I lectin. Especially, the avidin-biotin-peroxidase complex method was suitable for
demonstrating the intracellular localization of the activities. As for ABO(H)- activities of donors
whose red cell phenotype was Le (a-b+), the same ABO(H)- activities as donors were found in the
lung (alveolar and bronchial epithelia, bronchial gland), the liver (sinusoidal endothelium, Kupf-
fer’s stellate cell, large intrahepatic bile duct), the kidney (distal convolution, collecting tubule,
epithelium of renal pelvis), the pancreas (acinar cell), the submandibular gland (mucous and
serous glands, secretory duct) and the gastrointestinal mucosa except for the distal colon (des-
cending colon to rectum). The submandibular mucous gland and small intestinal mucosa of Le
(atb~) showed the same ABO(H)- activities as donors. The endothelium and red blood cells
(RBC) always revealed the same activities as donors. As for Lewis-activities, Le?-activity was
positive, irrespective of donors’ types, in the lung (alveolar and bronchial epithelia), the kidney
(proximal convolution, collecting tubule, renal pelvis) and the pancreas (acinar cell, epithelium of
small or moderately large secretory duct). Leb-activity was found in the bronchial epithelium,
renal pelvis and pancreatic acinar cells in Le (a-b+), and in the epithelium of pancreatic large
duct irrespective of Lewis phenotypes. The epithelium of intrahepatic bile duct in Le (a-b+)
possessed both Le?-and Leb-activities, while it hardly revealed LeP-activity in Le (a+b-). In the
submandibular mucous gland, Le® was mainly distributed in Le (a-b+) and both activities were
detected in Le (a+b-). Esophageal and gastric mucosae of Le (a-b+) were positive in Leb~activity
and almost negative in Le®. The gastric mucosa of Le (a+b-) and the small intestinal mucosa
showed both activities. In the proximal colon, either Le? or Le® was found or both activities
were positive in different locations, although Le? tended to be mainly distributed in the distal
colon. The endothelium and RBC did not possess any Lewis-activity. The central nervous
system, heart muscle, spleen, thyroid and adrenal gland were negative in ABO(H)- and Lewis-
activities, Therefore, it can be said that the immunohistochemical technique used in this study is
available for microscopic ABO- and Lewis-grouping from very small human tissues.
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