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1. MHHEL ~L T MEA &) A MLEER & e &

EIRKEEFIMERSERE (4F | kTR EEE)
x B fhx
(FEFI614E 1 A 8 B Z14)

BBMEMIRIZ DV TO AL B & CIMERHEIZA VS 2SN EEHEIT 228, ChBE
VBB (52309 —, =h>¥FN, 7%, 78, 4%, 2307 1Y) OMEE2NRICHE
HBFNAEECAL, —EHOERET-7. 52U 120°C, 30 WHINMEE & Wi ERA % IE S
U CHBMMREER D ML, FEMEEME (M) SBUTRE L. AIMEFEIR, HROHE iR
MER 75 FMFE [GEIEF vV —, =KL, 7%, A ABLVT Y OHKRIMEK CREL2BITL
rLOEMA, BEAKE (TES U -E4F 0 -~ F 25—~ VEEHE ) ABCE) L8 HIREERE
TiT-7, ZOER, BEREUNOBVINRCREEE 2D, BRE, BHoF v vy —MmETIRHBNE
EFELI. ULhL, BRMAREBECE SR P MERIEERETH -7, ROT, B IE O™
RWIEBHEICDWT, HROY Y AT/ 7 a—F AHEE 1R L3 2 SEHBLEN S ROED
HEERETL 7, ABO RIMIEEIC DWW TIE, £/ 27 a0—F LA, HB CEBUBAI LV Fo 52 B0, B
FPUAE (ABCH, EER) C&EXRAFEOVWTRTY, A BEBIUO (H) BEEEEMCHEE L 2
2. ABO RUIMEH O¥ERE R, H—MERRICOWCIT- - RERBRORE 2410 —% L7 MN =
MEHEDWTE, T/ 70—+ A MFEEBOEEHH®E (E4F0-7EYvE) ©, MBIV
MN ZEEHC N B b o & DB MRS e s, N BEETH 20 —ERIc S8 snEmn 5
hiz. &/ 7a-F VN fikEAVRE SR N ik, ON BTRIBBICEE SN, HXEE
& MN BTEIHL Tz, £, METLZO—HIZ850 NEESTED N, LHLasns, EHER
WRHYNGEIRT 22 L0 X b, BEEERT (MCAR) 2\ MN M ESFERETH -7z, Lewis Rl
WEIWZ DWW T, Le(a—b+) MMETOH LeEHEDONH L3BEIX Le (a+b-) Boy o LIZiZHEET
Bof:, MERonlliE»s, & MEEMERF >/ 0 Y —LUANOBIIE L OESTEETH D (A
MEEEH), €/ 27 o—FLbifkEAv 2 SEBLEENFRICL D, BBHEIRC >V THERL LT
ABO XM # EREIHIEL 2 5 Z LR E N,

Key words forensic serology, species identification, blood grouping, blood-
stained fibril, immunohistochemical method

BEEFHFCBU IR VEELEE LOBEEO—D
CIRBES BT o NS, MEEFOCHNET S LT
213, FEEIEIEOBE, 2% b b IMEOEAS
ANTIE 07 & v, BRI ME MK O L% B
AROMBHERET S Z L THL. MEEND VLIS,
EHLZOMBRHEILENES TH 225, MEM
RCTRMEOEFZEEG L THET 5 2 L I FA4E
TH3,

DL RMERRET S0, EE S IIHEIE
B & URNMBOEEZREEZEIC OV T, R
—EDOWEREEDTHY, AR KB LT »EH -
MR 817 2 MERFE DS - BIECDWT, fE
HBEENFEOBRESB L UVBED A2 S TR
L, fikav~uto ABO RimykR $E o mgeH % 5
WL, ZOZE, £ LuBPHEMESNR
ETDEMBL L COMBRM TR EE LB b

Abbreviations: ABC, avidin-biotin-peroxidase complex; DAB, diaminobenzidine ;
ELISA, enzyme-linked immunosorbent assay ; FITC, fluorescein isothiocyanate ; Hb, hemo-
globin; Le, Lewis; MCAR, mixed-cell-agglutination-reaction; m-Mo, mouse monoclonal ;
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DThHH, BFETIE, Thx> T CEBHEME,S
O ANMEEER 5 & FIMIE R HIE % Sy b E 8y (TR ES
L.

HES L UFE

I.#% %

RIBEEID & MEIIF W i F w8y ¥ —, 2R
Ny W=, T, AR, 2IBLT=T M) oo
Lot ) v INETaEm e = JIS RS RaR 5 5 EH
BFADK, FAorBEPr—a YRS ul ¥
WTEREL, ERM4~5 mm OMEERERLL
OIMBE{TERKE » OB 0 % (LT, #5%) 2EOHL,
120°C, 30 MPREIMNEAREE L -5, REBEBET TEHOD
M (DUT, BE##) LR L, 28, &
B XUBYILEORIERC DL TIRS 55 U HiEl
HEO-NZ L DBREL.

II. A b7

1. AMmEEEH

1) BeRiRs

b b IRMBREED RTE # EMS v <~V CERESE T 2
7z ®, BIEY o L > iz avidin-biotin-peroxidase
complex (ABC) i, T4bb, BEEBEIE
HEONEE LA F S —EEEEBIEL R, 1
WHE L L THE b RIMEK - 7 ¥ F ME IgG B

(Cappel #t, USA., Fr/80Y—, 7=, A X, 7
¥ DFRMER TRINFF, Lot. No. 20453, X 100) % =il
T 90 SRIG#, 0.02M PBS (pH 7.3) T c¥es
U7z, Bltg, v F 1gG HR A Vectastain ABC kit
(Vector #, U.S.A) 2w, 3,3-Y7 3 /Ry FY¥

(DAB) B\ & 3 BRI CTE UL BBBRICEY
OFEZBHE L. 58, BIEEGERE L CHMmE
BB s RICOREEEHERL 7.

2) T (B

fluorescein isothiocyanate (FITC) 8 b 7R
Bk ¥ FIM01E IgG &4 (Cappel #:, US.A., Lot. No.
16620, X30) &, FY/8vP—, ZRYHFL, T,
4 2B LUT ¥ O FROBRCRIN L - BRSNS (30 5
B 2FV, RT3 2L 60 5RIG, e
BV ) THALUBFECEUSEE CRE

(UV 721k BRpEEE:) L.

2. REEBLFR MR E

1) ABO XME¥E

i) bk BSEMED A B XL U BENER,
1&kFifklzw 7 2%/ 7 o—7 v (mouse mono-

B

clonal, AT m-Mo) #1 A, #1B - IgM #i{k (Biotest
#t, West Germany, Lot. No. 111084, 112084, X50,
100) #FV, 2RHURIIT 74 =7 4 R EF F
ft-#ie7 R IgM ¥ FiiE (Tago#, USA, Lot.
No. 51-06-01, X100) F7zikt ~ AB BMmFETRINL
726 @ (100 FEFHFR) £ AV, AI#EIE 1~ 2 B, %®E
1340 AR TRIGEE, ABCHETHREL .,

O (HyEMera +v 5 —¥EHUEAIV 7 7
> (E-Y %, US.A, Lot. No.0723D, 2mg/2ml) #%
1%7 ¥ 7 A7 3 (Ortho. #, US.A, Lot. No.
BAT771A2, PBS TH) T40EHINL, EEE (B
B, 28R 2, m-Mo #l H-I1gM #{E (Chembiomed
#, Canada, Lot. No0.4235, X20,50) % 1k¥fifks 7
% ABCETREL 2.

i) HkHiRk

a. ﬁiﬁ%?ﬁ

A, BEMER m-Moit A, BB Hik% 5, 10, 20
HRRL Lk L L, 2k¥ifkicix FITC #5 - 11
< R IgM ¥ F¥MiEF (Cappel #, US.A,, Lot. No.
23443) % A, B, OBt pFRIMERE ABB MIET
L, 2, 5, 10, 20 IR THY, MEET
BEL:, RKEEHEIZ ABCHICHEU T,

b. EFFv . 7TESVE

m-Mo T A, #i B #ifk (& 450 FHR) ® 1 1RHE,
FI4=T 4R - EAF AL FieY R Ig MY ¥
m#E (b b ABEIME TRIY, X30) % 2:k#AfkL L,
avidin-FITC (Vector £, U.S.A., Lot. No. 40221, X
20,30) THEER L 7z, RICHSMIZEB TS X 2054, 1
BB XU 1R E LT,

c. EEE

O (H)¥EMW, FITCH##E UEA- IV 7 7 (E-Y #,
U.S.A,, Lot. No. 022902, X10) *» =& T 2 BEIXG
SR THRHE LI,

2) MN KA E

XA (15> - TEY VR

1kPifEE LT m-Mo i M (IgG) , ¥IN (IgGy)
#i{& (Biotest #f, West Germany, Lot. No. 118084,
119084, X5) % TR T 2 B, H 1T 4°CT—EKIE
B, WIZ2ERPUAEELTT 74 =7 4 BEIC L F
M A 1gG s Y FmE (H & L) (Cappel
#t, US.A., Lot. No. 20126, & b AB B E THRIY, X
30, 50) #*ZER T 1 FHMKIC & ¥, avidin-FITC
(Vector #, U.S.A., x30, 40) T50 #&\» L 60 53885
ot ADNAN

PAS, periodic acid- Schiff ; PBS, phosphate buffered saline ; UEA, ulex europaeus aggluti-

nin.
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3) Lewis R BHE

IR (EF 2 - TEY LK)

LRPUE & LT m-Mo i Le* « IgM #ifk (Biotest
#t, West Germany, Lot. No. 113084) # 4 ~40 {ZE&
BEHIRL, ERT2EM, 4 CT—REESE:, 2
RN ETEE FITC R - i~ 7 R1gM- ¥ FMiE %
IMEMINL, BRTIBHRGS 2.

LLEoFURBARSISBEN TITVL, SRERM TR
A% PBS T4zl 7.

3. BEBEEMISEIZ L 2 MEEEE

1) ABO KRR HE

i) EAEA, HLE, v o5

A BIEMMEICIE, b bE¥T A IIE (Ortho. 1,
US.A., Lot. SA928E-2, [R¥&), 7% ¥ RyEH A M

(REREHME, Lot. 50-1, RiK) 5 & U m-Mo ¥ A-
IgM itk (B %Mz,

B RVEM ML, © b BRI B (Ortho. #,
US.A., Lot. SB 417D), ¥ ¥4&f&Hl B M (EFIZ
HEM#E, Lot.50-1) B& U m-Mo i B-1gM k%
EVAS

O (H) iEMHREIZIE UEAIv 257> (E-Y#, U
S.A, Lot. 011711, X2) & m-Mo#i H - IgM itk

(Chembiomed #t:, Canada, Lot. 4235, 4326) % {#F
L.

i) RIGFHE

BEBENCERRASYB L UHESYD FikIc
Ui, bbb, MELBENBEEECLE 21
suZA4Y—MAOV I LVNTER, 1BERIGSE,
eV T 4 CT—RRITE, REGAZE R 01 thidglk s
LFeRImBk A2 MNZ 72, |RT 1EEBER, REED
MBRZ IR UEME T THEL 72,

2) MN i E

i) 3 %

MEIEMERH R, & PEREMMLE Merz&
Dade #t, Switzerland, Lot. No. 300, 10, 021A), 7 4
FEEH M M#E (Ortho. #t, U.S.A., Lot. No. 503D)
& m-Mo#i M #ifk® .

N SRR, & FERPINME Merz &
Dade t:, Switzerland, Lot. No. 302, 12, 021A),
B ¥ FER N Mm#F (Ortho. #, US.A., Lot. No.
607A) & m-Mo ¥ N Hifk% M L 72,

i) RIGFEK

RIGEER2 M L, ABOKXDEE LRk
fTo7z.

274 -
1. AMZERA

1. BERkE

Eh, FrRuoy—BIUZhr ¥ TIE, HHEH
MIRERIC DAB RS- 30 < S BEaBLRED O & »
BEah Fig 1,2), t baEBLrFy v v—, =
RFLVEBOBICERICEDORE S, BBLUE
FEC OO HLINLERIIRBOHL 2 &h o795,
2R AL METIIV L ShRIBDNHE D, -7, —7A,
v 2 LUF O FiELEEEY) & &M REE T3 DAB RIGEY
DEFHADHEILRZDONT, TRTRETH-7-
(Fig. 3).

R CRIHME), -1 o (BRI, v—3 > (&
B O3 BEOBMER T, Frur Bl
L — 3 > THNEAEE t O IR ML ERE A3 LB A BR B o2
HLTWwickw, DAB RIGIZ & 2 BIE4S R % thig s
BRIZHEL AT, JAUSKL, BT
RRORIGEDDAD AL Z ENHY, +andkk:
Bk LE Y L,

PAE, © NOESETIE, 120°C, 30 B L T b,
FRUNBRIE S BMAE E I PIRME R R e e EE SR
3 ENEEREN,

2. BNPEE

MO FITC#3kT & b RINER Y & ¥ M35 1gG &
DEZFDZTEMAVDIE, FrAYY—, ZRVFLD
A4 R g ¥ O BMEMIR T30 % JEE B RIS A
shfz, LaL, EfRMECHL, Frirv—, =
RN, v, 4 2B LU S FRMBR %GR
BEEMT &, 1 MEOIESRORITE T4z, =&
CHNTRIZIFHEEL, LaL, Frry—Ti
b (Fig. 4) X DML S, HTOBEENED S
ft: (Fig. 5).

II. REES ¥ MR HE

1. ABO RIm#EE¥E

A B LU BAITEME . BERAUEE, 8XPGED LT
nTbe b AR, E b ABH, Fr v Y —EICE
W, ABEMERBEN» DHBICKRE TS Z LT
%, (Fig.6 , 7, 8), ZOR#EIZR—" m-Mo k%
R TiT-> iR O L — 8 L7z, —A, Bt
BRI, £} O, =k>¥u, e, 7%, AR,
a2, vHF, TLEv b, =7 UBLURERET
A REESRETHD (Fig. 9, 10), REEREBRORK
e —EL

B ANEMIC DD T IR RER L B L CEEE, Bt
itk 4t b B, & + AB BUIMJE CRARIC A T &
L, =& L THIHOEEIRD 61z (Figll),
EFAR ENOBBLIUV=RYFALLUNDENY
st v bEETh o (Figl2).

BERTIBETRER L 2 RO RIUREOE K
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EhrbsTR-ORENB LN —F, BiG
HBHEEBETE, AT FITCESH v R IgM v
¥FMELE L FRIORS X CMBECRINT 20E0H
D, £LFEEBHEORIE X 2 ~5ESEETH-
7o, X5, A, BEMRHEOBEES L UHBELZ L,
BWHREEESE L O F Y TEYVRIEERRE
il hotz,

0 H)EM: ~AAd*FyF—EEBUEAIZAL
ZEEEYAE, BXUFITCHER UEAl 2HW28
HHEEO VLT TH, b b O BIME TF b 78 < HRH
aEnte (Figld). Zhbldhice b A, B, ABEITIEIN
BEO—Biz O B & N THE %2 O ()EEERD, F
VARV Y= SRy FATH —ERICHES e O (H)ps &
HEhiz, ZhB4 0B X CEENBTIREET
»Y, UEORMEIE UEAI VY 7 F > % A Wi iREEER
BOBRLEFEL 2»o7, m-Mo Hi H-IgM filtk%
1RFEE Lz ABCHETIE, METNEHRENES
hixhol.

LA, BERIHIINE RGN 2 & 2@ ESRT 5 2
Lz kb, BBIELICEET 5 ABOHREE 2
B9 h DB IR T &, ABO RIMEREIZEHATEE
T EMREN,

2 . MN RMgEi¥E

M i ow Tk, MA, MN EME TN &inE
EHEART RO ENLITD Sl b O, N HMmEK
THTORASEELNED S, M B ICERNLR
Eideohndrol, ¥, M BLUN BMEMICIE
BXOBEERZ DLW THShRERI M o,
—7, m-Mo 5 N #ifkiz O-N #HME L & b B < Kt
LTwizdt, AB-N B OREIEETEL Tz, £z,
MN#rORGEHENEIDESRFLL A>Tk
25, M BME T AR M T d 2 3L TH 5
h, N BLCERAREE L 13V 2 &b o T (Fig.14, 15,
16).

3. Lewis UMK E

m-Mo #i Le*Hitk 2 @2 IR U THET L7228, Le
(a—b+) BWMETH Le (a+b—) B L ARRE DT
¥2%, UV B LU BRIETOThTLERESNL, L
Mo T, BEBFIZET 2 LeEREOMBNEZE,» ST
i Le(a—b+) & Le(a+b—) BEXFIL 2 2> 7z

0. EARERIGE & 5 MBRHE

1. ABO RIMEEHIE

t AR, BEMETI, & bE% BWRE m
Mo AW TRDBE T d &2 OREE ICIFRI 2 8
SERVBH BN,

EhOBMEICBVWTS, URAIVZFUrB8LY
m-MoHi HHED W TN T LR 2 ERRANTD

g

sht:(Fig. 17), 7272, m-Mo k% Fiu (AT TR ke
TARTEERIRRD L, NBTH T,

2 . MN Rz

MBMETIE, b FEERAMOE KT SRS
E0HBET, m-Mo#i N Fiths £ U—#&HL N miF
TiEWTFnbEETH -7,

%72, N BE i 2 Tid, m-Mo i N ¥ifk & KIS
X B HBRN L BERN 2 5 iz, m-Mo
M Filks L U—BH M I8 &£ QRIGHERT VLT
LM TH o 2 (Fig. 18),

% =

X b TEEREEI DL TEET ~ X Mk E
FERESI T2 L), BEFCB2EELRED
—DTH D, ERIREENRE LI OFETOMNSE
2, BE-BEECET 5 Kind?ORE £ 9]0,
Coombs & Dodd?DESEERIGE, &5V IZENE
ik % v 2 Jankovié®, Cohen 5%, Hasebe!®®
WEND D, 72, b MEBYIH DS OMBEHED
Pozzato 50 WL DhOWREMASND, N5
D> b, BE- FREIRETTCERLERATVS
2, PSR ORMELE L L, BERERGER
b RIBROBEZEEL LI bDT, k8L {OH
BEEnH B, Thbb, BB L OBEIEE SN
RLTAMBPRMERTEFBIIA TR, EF
EESEIEZD 20T, b MRMRECFEESL
F PIE8A L (AMIEERR), 2w ORMBRBECRET 2
MENAREE 2 EEREL T2 E L, |
HOTORRE & 2 L REHEBICENTEDOEEFEN
RS- A

AT YEE THRE SN L MEIEIC DWW TO—
HORFOREEDO—HEBRTL2HDTHB. Z
DOREEEZ, ME» S 1 AOLERD L, 120C,
30 MHRIINEB BRIKENEIC & D IME SR 5 % 7B
LIRSk 7 L PR RS (AMEERR) %1T -7 Db,
PRICDW TR R URHERER Y TIRB OHE 21T
Vi, DL THERE R IR L, AR TIRET LR
BB R ELZETLOTH S,

MESREOESHREIC D VTR, MHTEREK
S BEEERRT) LEERREBOR—F E» 5
ABO R L ' MN R 2 HE T 2 WK S 90&
RS, it b HbAo tEMRME & BN " BRFE&
Rt (BEEERE) 2HOE—FER» S Al &
ABO RIMEMHTE 21T OES D HENH B, Zhic
LU, BFEOHFEIFME MIRMEK « 7 F I 1gG B
4 & m-Mo Fitk %z v B L EN FiERISH L,
S L ~OL T AIMERER L MERHE£TI S DTH



BRI D © O HIHHIE 11

B, 1L, RETIHEBEIRE H S5 Lo 1200CT 30
MR EEMARBEE T 2 Z L bz uSTh
3, ZOMEEE I Nagano 599D ~EDOIFET
B S MU o IR OBREE2FIB L LD
T, FRECLDIFEEERRIFE SRS 2 L4 Rk
A EBEICEECEES 5 I NTE S,

1. AMZERRZE

b bR O EEF BRI b & MEBO AR
BRENEMEMNTEET 2190 C, AMEFEIR 8% Mg 5
EDRNZITINE bOT, Hit  HbAo HERMmiE
PLe bIRMBERIE 22 FERZESH 00, Zhs
DS B, Pk bFRMBRIME 2 HEv 2 AMEEHE L LT
B AEERIEHE (Coombs & Dodd) "%, FITC1E
BILTE TO Miki 5S2VOHEH H 225, REWCET 3
HEEZ e BE { ORNEEIEREA TV,

HMANEENEFFR LB CEEL O ERR
EOREUHOMESH 5. AMITBADLHOHE bk
MERMPFICBEL Tld, |52 0—#) R AL
H3. ARSOHECLD E, ZOHMBZNT 541
B3 PAS-1FEEADO Y 7 LBESHEEHTH 225, AL
C PAS- I BEEHIHEET 2 MNEM LY 7Y 57—
CHEDOETRRZ S LI T3, RO R
B, 7=, 41X, 7MKL EESLLD, Zh
- HEORMEGC & 2 BN, BREL b MR
HWRETAH L1220, 5= KRYFLEMAT
F o VMR TRLWERNT 2 &, £ NUANDE
BHEMERE I KIG L ko738, & MlBkE
RBPERSEESRDLELTWE,

KM RTIIRBEDOHE TR & 512, RO FITC
e FRIMERY U ¥IE [gCEA %2 2D % £ A
WaE, AR, ZRIFL, FrovY—TIHEBEY
RiEpiA S, AME T EYTH -, i,
WUBREEHEL TH, F3/80 ¥ —IE & ORI
MPENSKREL T, TOI L5, RRIERE
BEELLO LTV ARV, RREEKEL -MEE
b MMEIWGEAT % & B e I KT ER L Tz,
LZzhioT, fit PARIBR Y 4 ¥ IgG L F >80 ¥ —
MEMORIEE, &b EF e v —MBko @R
ESL D EEZ SR, BB IERENRESIC
20TV EHTaNS, 2D, ZOHIME
FRAOBTE M EF RNy —MEEPRSICKATE 2
FIRELLERDNS,

COMBIIZEL T, EaE Rt PAS 1 ER
(glycophorin A) %t hFRmEKEE LDt MERFE
EA%L, Bk b PAS1 vy FIiEEER L. 20
PUMEEF >0y =Rk e RiGE 7t MMFEK &
WESNTWBRDOT, 4k, FHOHERCHHALT

ErEF N —OERINAIREE 15 L IKRETT 2
BEPHAS, LrL, BEMEL L ThBETRF
Sy P—BERBIIERS T AR VLD EEZ
TEXZ 2L, BYLRIEREEHEL 2 ERFt MR
MERMFE %AV 25 AMEEBE S, BB LG+ ER
ARELEZ 5N 5,

%72, m-Mo Hifko AMBAE~DEHIZ DT,
Fletcher 5297 B¥ % % % #ll &€ ¥ (enzyme-linked
immunosorbent assay, ELISA) &t b IgG izt 2
m-Mo JifkE B\, t b 2EHEEHYOIUE, HEHK
25 0.9%REAKTHIH L 225z 0w T AMEER %
AT, Foriry— =UR, Ty bBIUVYF
FTRERTEREXRIEHHEL ZE|EL T3,

BLE, BS#EMEENRE T 2EMBL <V TOA
MEFAR D &, FREICET MERE P LICTERL
7o. BB, EATIGEEBERERRESESRTHY, M
BISESHEZOLOENREL, £ MRMBKEERE
AL 3 5. Liedd-> T, {HAPLINE Y2 R
EefidT o AL - EEARERTLE, EEEH
DFRFERETE, BEEEL, BHOTERERARL
Bbns,

I1. MBI EE

BEMBEFIC 8 5 MAERHE & REESLFENT
HLEREALHIEE LT, ATl Miki, Hasebe
51020200 i ( 52D IREH H B, AIE 1B ILAEBH
THF Sy LY MEREY, SEBREEC
Tt MRIBREBEED BV IZ X T A K 75 X LD mEA
A7 5 A, BEithiz D (Rho) MUREDHRE 2R A b
DOTH D, BERMIGHE 2 & LSBEEHD & BERT
riEMfRE T ABO RIMRAKIE 2 ATV 3,

IRk b IR E LT MERDOBLA, L
BRY 7o—FVHIEERWT WS, BTE I BEKE
MED & OMBERHEICBEL T2 RELTB ST,
BEIZE PO H)IBHICDWTRRETAIIHEIZ Y
STV, Fi, ML L TOMKREYE
EMT 2BETE, RROWNBELYVOHETIEXE
EELAROEREDOEFENRIGCHEELT 20,
HERFEE R o7 ), Bo¥EETLTLE SR
HWHME S,

APFRTIE T D L7 RIEE SR MR M M ik B 8
CAET ZEERERT 510, RV CORMICE
SEMREFERENLRY) 7o—FAHE (& bEEE
TR EMISEIME) O b iz, EFEERE N m-
Mo ifF® % L ik#ifdL L, MEREOERERED
HTHERLVENL TS EEZOhAELFY - 7E
SrEEECEAL, EEOBIURERKL, MEE
BE B &R o BANTERBERHEEERET L 2.
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ABO =8 I E TR 72 DAB RIGEY £
7213 FITC #3562 EREL - £ T A G - B Gk
HTHrHEL2 AL, BESEEE -AGHERETSHS

&% BH, MEks bEe ABE, MEEs bi&
HTHEBUEAL V2 7> TOHNEHED & 2R &
NEFHEETOMEHELA K, 20K, A 2713 BE
B MR W XS 2 OH)EEPIEFEL TV TH &
v, 29 LTCHIEL iR, R85k onT
BTN L 7 fERBR OB L BRI —HLTB D,
m-Mo #ifk & UBA-Iv 7 7 2AWEENZ ABO
AT ENARETH -7, LH»L, m-Mo#HiH-
IgM fifslz oV T IRIBEBERIE CHSEREN LK
EHBohlbDD, BHATUEEADIERAICD TR
fERoy bOMEZEDEKRFE LT ITE s 2
W, g7, FITCES - Hiv v X IgM « Y ¥iE%H
WESEHIAEREET A, BEEERET AL,
b RIBR E METH &0 CHBINRIEEZML, 25K
BANEXIRECELIRE* 0y FJLICRD 2
PBERHD, BEEOBEALL LD T 2~ 5 EHRY
FWUThH-o7, HAEMFETCORETIE, 23UV
R TEXDORERERELD 2T, LB S BRE
BNz S5 BHET2008EY LEbNns,
DEIWCT 5 LFBEESOREDOME®Y FITC D&
KRR ERSKBILIZ LDk B,

F7z, SERSLIF v Y-8k
BGEMESED 512, §2AZEYE, B BT KR
Hah, BEEE—MERAIC DWTT - RO
B E—F L. chicBL, b b oZRERM
BRiICAH SN2 E b OIMIFEE W D T Socha
5ODBEHINH YD, Fr P — Tkt b A BIEM,
ZERYFLNTIRE M BREEBEEOTFENSRESNLTY
B, iz, BOMBESRBIC LD, JtEEE= R YL 5
BETT 2 5B, FEACEE =L 5EET 4 BEEORMERIC B
WEHEERHL T b, AEICLD, BEiHEmREE
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Legends for Figures

Fig. 1. Immunostaining for human red blood cells
(RBCs) on a viscous- rayon fibril by ABC method
with anti-human red cell rabbit serum (IgG). The
antiserum was used after absorption with the
RBCs of chimpanzee, horse, dog and hog. The
human RBCs are stained in brown color (arrows).

Fig.2. Staining of chimpanzee’s RBCs on a
viscous-rayon fibril with the anti-human RBC
serum. Positive staining is noted even after
absorption of the antiserum.

Fig.3. Staining of hog’s RBCs on a nylon fibril
with the absorbed rabbit anti-human RBC serum.
The materials on the fibril show no positive
reaction. The bloodstains of horse, dog, cat and
chicken gave negative results and were dis-
tinguishable from human bloodstains as well.

Fig. 4. Demonstration of human RBCs on a cotton
fibril by the direct immunofluorescence method
with the FITC-labeled rabbit anti-human RBC
serum (arrows). The antiserum was used after
absorption with the RBCs of chimpanzee,
Japanese monkey, horse, dog and hog. FITC-
fluorescence is noticed on the fibril. The
specimen was taken out from the blood-stained
thread after the electrophoresis (ref. 12).

Fig. 5. Immunofluorescence finding for
chimpanzee bloodstain on a cotton fibril after
electrophoresis. The fluorescence has become
remarkably weak after the electrophoresis of the
specimen. Immunostained as in Fig. 4.

Fig. 6 Immunostaining for A-activity on a cotton
fibril carrying group AB human bloodstain by
ABC method with monoclonal anti-A antibody.
Distinct brownish staining is observed (arrow).
B-activity was specifically detected with mono-
clonal anti-B as well.

Fig. 7. Marked A-activity on a cotton fibril carry-
ing group AB human bloodstain (arrows). The
activity is apparently demonstrated by the
immunofluorescence (biotin-avidin) method using
monoclonal anti-A and avidin-FITC. Similar
findings were able to be obtained by indirect
immunofluorescence technique. B-activity was
also detected on this specimen. UV-excitation, 10

Sec exposure.
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Fig.8. Demonstration of A-activity on the same
part of the fibril as in Fig. 7. In this figure, the
activity is observed under B-excitation. 10 sec
exposure.

Fig.9. Completely negative finding for A-activity
on a cotton fibril carrying group B human
bloodstain by ABC method with the monoclonal
anti-A. The materials on the fibril show no
positive staining (arrows).

Fig.10. Nagative finding for A-activity on a
cotton fibril carrying group B human bloodstain.
The activity was examined by the same method
as in Fig. 7. B-excitation, 10 sec exposure.

Fig.11. B-activity markedly demonstrated on a
cotton fibril carrying group B human bloodstain
(arrow). Immunostaining was carried out by
ABC method with monoclonal anti-B.

Fig.12. Completely negative finding for B- activi-
ty on a cotton fibril carrying group A human
bloodstain. Immunostaining was performed by
ABC method with the same monoclonal anti-B as
in Fig. 11. The materials on the fibril show no
positive staining.

Fig.13. O (H)-activity shown on a cotton fibril
carrying group O human bloodstain (arrows).
The activity is demonstrated by the direct

immunoenzyme technique using labeled UEA-I
lectin. O (H)-activity was weakly found in the
other human ABO-types.

Fig.14. N-activity shown on a cotton fibril carry-
ing group O-N human bloodstain. B-excitation,
15 sec exposure. The specific fluorescence is
weaker than that for ABO (H)-activities and is
hardly noticeable under UV-excitation.

Fig.15. N-activity on a cotton fibril carrying
group B-MN human bloodstain (arrow). The
specific fluorescence is apparently reduced in the
intensity in comparison with that of group O-N
shown in Fig. 14. B-excitation, 15 sec exposure.

Fig.16. Very faint or almost negative N-activity
on a cotton fibril carrying group A-M human
bloodstain. However, non-specific immuno-
staining was weakly noticed in another locations.
B-excitation, 15 sec exposure.

Fih. 17. Positive, specific O(H)-activity demon-
strated by mixed-cell-agglutination-reaction
(MCAR) on a cotton fibril carrying group O
human bloodstain (arrow). This reaction was
carried out by using mouse monoclonal anti-H.

Fig. 18. Specific demonstration of N-activity by
MCAR with monoclonal anti-N on a cotton fibril
carrying group O-N human bloodstain.

Studies on Microscopic Blood Grouping II. Species Identification and Blood Grouping on
Blood-Stained Fibrils = Tohru Ohshima, Department of Legal Medicine, School of Medicine,
Kanazawa University, Kanazawa 920 — J. Juzen Med. Soc.,95, 7—18 (1986)

Key words: forensic serology, species identification, blood grouping, blood-stained fibril,
immunohistochemical method
Abstract
In order to establish a microscopic method for species identification and blood grouping on
bloodstained fibrils, a series of experimental studies was carried out on the bloodstains of human
beings and several species of animals (chimpanzee, Japanese monkey, horse, hog, dog, cat and
chicken) by using immunohistochemical techniques. Blood-stained fibrils taken out from the
blood-stained thread which had been previously heated at 120°C for 30 seconds were examined
with unstained fibrils as follows. Species identification was performed by the immunoenzyme
(avidin-biotin-peroxidase complex; ABC) and direct immunofluorescence methods with commer-
cial rabbit anti-human red cell serum (IgG) absorbed with the red cells of chimpanzee, Japanese
monkey, horse, dog and hog, respectively. The results were negative for the animal bloodstains
except for the primates of which bloodstains gave weak positive reactions, especially in the
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chimpanzee. But the bloodstains of the Japanese monkey showed almost negative findings
in the direct immunofluorescence method.

Immunohistochemical techniques were investigated concerning their availability for micro-
scopic blood-grouping on blood-stained fibrils by using commercial mouse monoclonal antibodies
as primary antibodies. In the ABO system, A-, B- and O(H) -activities were able to be specifically
detected by both.immunoenzyme (ABC or direct) and immunofluorescence techniques with
monoclonal anti-A or -B and labeled UEA-I lectin. The grouping results were completely iden-
tical with those obtained by the absorption-elution technique on the original blood-stained
threads. In the MN system, M-activity was more apparently demonstrated in the group M and
MN donor than in the group N by the immunofluorescence (biotin-avidin) method using a
monoclonal anti-M antibody, but faint fluorescence was partially noticed also on the specimens
of group N. N-activity detected with a monoclonal anti-N was most distinctly observed in the
group O-N, but the intensity of the fluorescence decreased in the group MN. Weak N-activity
was partially found also in the group M. However, MN-grouping was able to be successfully
carried out by mixed-cell-agglutination-reaction (MCAR) by the suitable selection of the re-
agents, In the Lewis system, the distribution and intensity of Le?-activity in the Le (a-b+)
group were nearly similar to those in the Le (a+b-).

The results obtained above show that human blood-stained fibrils can be distinguished from
those of animals except for the chimpanzee (species identification) and microscopic ABO-
grouping can be successfully performed on the fibrils by the immunohistochemical methods with
monoclonal antibodies.
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