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Passive Arthus Reaction ([C¥(T3HELHEOEREMESE
Immune Complex FEADRE

AE BT

HEEMF DR EFHEMOEFEREM %, passive Arthus reaction (CXB3ELE P
D BHE#HEATO immune complex (IC) MWRDEEEBRT I &ICL - TRIFL L.
passive Arthus reaction (¥, HEAOHELMFOHEICEL > TEREH, FOHE,
EFR O EMMELMEFR O MEEE$ LU dermo-epidermal junction (D-EJ) A D #;
R« i - BAEDOBEHKOREMELT IC DK N EHONSD. HE(E horseradish
peroxidase (HRP) & bovine serum albumin (BSA) %, #ikii# HRP ry# ¥ IgG
&EH BSA 4% IgG 2B\ - #HETH S HRP Oit%&(x, Graham-Karnovsky %
[C& % diaminobenzidine R&ERIET, NETHD 74+ IgG &, HETHD ELEY
b C3 D& EENEEC L YEEHAL .

F1OXBROANIE, KHEABACGSTIMNEOREFHELHOEREEZFANDZ LT
$»%. 100 OREEZREMEACKESLAE, —TOBMER (15 9M, 186/, 28
B, 48R, 65D £ SLWTO Mg OHEE BELAL. COBIICLY REE ERL:
1EERC, HEZRPEHLASEORBEERRL, IC OMROFEEZRAN. ICH
ERENTORE, HEETEALERLC, COHRBERBLTIC 2ERTEL0
TEIHEDPEBICHEEL T ILERLTWLS.

E20XEBROEMIE, MBCHETINFOREFHNEEOEFHEEANDI L THS.
S5mg OFGEEFH L%, —EOBMBE (15 58, 18R, 28/, 4B/8) 260.T
100 g OHEERAEF L. RISZERLEHEORAEHOR 1 BRKIC, RELR
ZiTo7. ICHEREATULAR, HEZHSLAEAL, CORREERELTIC 2§
RTEDREDMPICHEELTW I EERLTHS.

F1ORBROKERET, 100rg ® HRP #FRESTL 7%, 2E/EC5mg OHEZEE
EdhE IC OEBRBRI AL, 4BHECREZERELIBAICEIC REEALER
Bonkhof. CTAICHLT, BSA 2HEE LIBAIICE, 100 xg OHEE KAES
L7-#, 6EFRIZICSmg OREEZHILABAETD ICOERDERI L.

F20RBOHKRE, #HEEh/-5mg O3 HRP 74 F Igc & BSA 4% IgG(,
Whd 2BRMBICHEESAIHE (HRP $£7z(& BSA) LG RELTIC 2EKT3C
ENTERD, 4EMETERIC TEREAT, HEFHICETRM 1.

LIgiOERBER LY, Smg OHEEEZSTIEE, 10028 , 252 OHE (HRP £7-
(& BSA) 28 53T hEMECICHEREH, Spg TEZLDES, 1ug THREXICIC
DERBBRENDICEN hhoTWWS. Lih-T, SEDERT HAICHEEMT
100 g D HiE(E, HRP OFEE, 2~ 4BMECS~ 108 HDVEZRLUTICHELL,
BSADBAF6EMETHOug U EBELTW L EXO03. Thhb, BSAL
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HRP YR HEBATHELLTHERTICENTEDLEZ LN

4SEO HRP O#FFHHICOVTO RRERE, HESICLY WIEH HRP 2BV TE
AEni- HRP O BAGEHEBROBR L EEZDH o7, COEE, BHEHICLY RS
7% HRP oF#Ed, IC 2HKTILDOTESIHRELLTELEOHS HRP OFHEL
—HLEWCEERLTLREER. Thbs 1 EHR HRP (L 35HHITIEK, HESE
MOFEICIIREFELEL, HEELTO HRP OF LT 2MEHATELCh3N, &
ECSRECL >THFER(EEh” HRP FHELAZCLETERL. T, COIE
&Y, HRP & BSA oE#HEROZD, ChOINEMELSIFEDEWNICK D ThEHEDL
HdELBhNT-.

L7chioT, ICOEKICHT 2HELELIBE, HEPRENEETILEDHES
AhTHDD, RE - FELLTOFEZD > TWBTEDRETHY, ChHDEHDE
HUYENEETHILBHIS. (WEFI634F10 B 24 H AT

Persistency of Antigen and Antibody Activity in the Passive Arthus
Reaction with Special Reference to Immune Complex Formation

Tamiko Wada

The persistency of antigen and antibody activity in the passive Arthus reac-
tion was examined by observation of immune complex (IC) formation in guinea
pig skin. The passive Arthus reaction is induced by antigen in the skin and
antibody in sera, and results in IC formation that is observed as granular depos-
its of antigen, antibody and complement on the walls of the blood vessels and
in the dermo-epidermal junction areas (D-EJ). Horseradish peroxidase (HRP) and
bovine serum albumin (BSA) were used as antigens, and anti-HRP rabbit IgG
and anti-BSA rabbit IgG as antibodies. The deposition of HRP (antigen) was
examined by Graham-Karnovsky’s method. The fluorescent antibody technique
was applied to detect deposits of rabbit IgG antibody and guinea pig C3 comple-
ment, :

The first experiments were carried out to investigate the persistency of im-
munologically active antigen in the skin. Guinea pigs received 100 pg of antigen
intracutaneously and 5 mg of antibody intravenously after regular time intervals
(15 minutes, 1 hour, 2 hours, 4 hours, 6 hours). One hour after induction of the
reaction by injection of antibody, the injected foot pad skins were removed and
examined for IC formation. IC formation indicated the existence of enough
active antigen to form IC at the time of injection of antibody.

A second set of experiments was done to investigate the persistency of active
antibody in sera. Five milligrams of antibody was injected intravenously and
100 ug of antigen intracutaneously after regular time intervals (15 minutes, 1
hour, 2 hours, 4 hours), and skin biopsies were carried out one hour after each
injection of antigen. The formation of IC indicated the existence of enough
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active antibody to form IC at the time of injection of antigen.

In the first experiments in this study, 100 ug of HRP caused the formation
of IC when 5 mg of antibody was administered 2 hours later, but IC did not form
when the same amount of antibody was injected 4 hours later. In the reaction
using BSA as antigen, 100 pg of antigen caused the formation of IC when 5mg
of antibody was administered 6 hours later.

In the second set of experiments, 5 mg of anti-HRP or anti-BSA rabbit IgG
caused IC to form when antigen (HRP or BSA) was administered 2 hours later,
but not when it was administered 4 hours later. There was no difference in the
persistency rates of these two antibodies.

The results of my previous study showed that when 5mg of antibody was
administered IC were always formed by administration of 100 or 25 ug of antigen
(HRP and BSA). Even when the dose of antigen was decreased to 5 pg, IC for-
mation was observed in most cases, and it was noted occasionally with 1 ug of
antigen. Therefore, it appears that 100 g of HRP injected intracutaneously
decreased to 5—1ug or less 2—4 hours later. The same dose of BSA, on the
other hand, stood at 5 ug or over 6 hours later. Thus, BSA may act as antigen
longer than HRP. _

The above-mentioned persistency rate of active HRP differs from that noted
by Masuda, et al. using 2’I-labeled HRP. I believe this difference is due to the
difference between the amount of HRP shown by radioactivity and the amount
of immunological active antigen that can form IC. The persistency measured
by 125I-HRP signifies the amount of HRP as a substance without regard to its
immunological activity. But HRP which has lost its activity due to reactivation
by phagocytosis or decomposition or some other mechanism cannot act as anti-
gen. The difference in the persistency rate of HRP and BSA activity may be
caused by the difference in their rate of reactivation.

IC formation is affected not only by the persistency of the antigens or anti-
bodies as substances, but also by the persistency of their immunological activi-
ties. Therefore consideration of the persistency of antigen activity is important
in the study of IC formation. (Accepted on October 24, 1988) Kawasaki Igakkaishi
15(1) : 42—51, 1989

key Words (D Passive Arthus reaction (2) Immune complex (3 Antigen

@ Antibody (G Persistency ® Activity

I & L ® [ & hic IC eonTiy, FRSCHEAEOREE,
T, ERORES L, op DU CBRES LORE &, MG
CEF B HokDEA 35 X OF immune complex A5 EIR ED ICHDREMES, B« Win L MPS
(IC) DWEN R o T\ B LN MBI (mononuclear phagocyte system) & X 58k
25, HLOBEFXThLELHICUAE S, B L o o Rl OLEORECL Y XD
ROBEL DI DPICEELRRVEEZBRD. B BREC BN R B Z LA HMBA T3 D0



FNMH : Passive Arthus Reaction iz ki) 5 HUE & HifdDEfetk & Immune Complex JBEADFE

IC BIEL CWB e EXDNBEED F
EHEFICRNT, ICOBRBILIBLAAD

ZE, TRERET HHRECHEDERED
HELERINDOILE DS, 1 EH b
DERET, PUR%EPChfr ey
L T, passive Arthus reaction ##&F# L
IC %+ % ByFEE £ 7% VT,
Mgy ~vc, FUR - FLiEOMEKA -
BT B EEORHMEIC OV TR L .

II. #E&ITHE

1. &) 4 AFEH6600g D ~— L —
HEzLEY b, A

2. #i R

45
Agl Ag2 Ag3 Ag4 Ags
R R N I T
T T T T —t T »(hr)
-6 -4 -2 -1 —1/4T +1
Ab  Biopsy

Ag: Intracutaneous injection of antigen (HRP or BSA)
Ab: Intravenous injection of antibody
(anti-HRP rabbit IgG or anti-BSA rabbit IgG)
Fig. 1. Schedule of induction of the passive
Arthus reaction and biopsy of the skin.
The passive Arthus reaction was induced
by intracutaneous injection of antigen and
subsequent intravenous injection of antibody
at regular time intervals for the purpose of
investigating the persistency of antigen in
the skin. The skin biopsy was carried out
one hour after induction of the reaction.

(1) Horseradish peroxidase (LLF Agl  Ag? Ag3 Agd
HRP, Sigma #-#1, type IV, MW 40,000) l Time
(2) Bovine serum albumin (LF 5174 154 2 3 i P
BSA, Sigma ##{, fraction V, MW T ! § ? !
67,000) Ab Bl B2 B3 B4

3. PLAEDIFELR X ORSHEL

BEH3kE D7 V=gV 2Py TV
FRv 4 FiZ, 5mg O HRP 5 5% BSA
% Freund O REf 70 v e E )
CRTESL T REL, PLME % HIRL
7o, PLMEA56°C, 304k x @t L
1ot, 3B3%EFERZE T 3 [mENT L, DEAE
wlm—AHT A THELTIgG BHYY
87 (It HRP v+ IgG % 72i3$r BSA
v 1gG). = OHAfliz Lowry 3™ 12
X OPEL To.

4. F M Ik

(1) B RT 2 HUREME DRtk

R TH 5 HRP B 5\ ik BSA 100 pg/0.1ml
0.01M phosphate buffered saline (LLF PBS)
%, ELEy PORKCENESHL, —EDK
Ml (15 4 fd, 1HpfE, 2 FeRdE, 4 BpfE, 6 B
DiEfRE B\ 728, 5 mg Dtk (BT HRP &+
¥ 1gG F/2ikhi BSA v+ 1gG) ##HEL C
RIGERERL, 20l RHRCHREESF L
RERBEYHRL.. EB, fisvizsT

Ag: Intracutaneous injection of antigen (HRP or BSA)
Ab: Intravenous injection of antibody

(anti-HRP rabbit IgG or anti-BSA rabbit IgG)
B :Biopsy of the skin

Fig. 2. Schedule of induction of the passive
Arthus reaction and biopsy of the skin.
The passive Arthus reaction was induced
by intravenous injection of antibody and
subsequent intracutaneous injection of antigen
at regular time intervals for the purpose of
investigating the persistency of antibody in
sera. The skin biopsy was carried out one
hour after induction of each reaction.

LR HMBEL T, —E DR HIFRLE TN
ViRZ ERESL TRE, TORIGEETEL
fo. BE(L7c RIEKRE T, ko 5. IC OFEBHO
HTHREHEIC L v IC DB D B R
FTHZEILXY, EDLBWLWo K, passive
Arthus reaction # £ T X 2 B0 EKS
b o e PURAS IS FFEEL Tufads BET LT
(Fig. 1.

(2) MRt 3 kSt o Fii ik
YAk TH 5 P HRP v+ 1gG H 5T 3T
BSA » - +1gG Smg #EEL =88, BEK4»
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Fine deposits visible in
in all sections (0/5) some sections (1~3/5)
at high magnification at high magnification
(400x) (400x) '

No granular deposit

Definite deposits
visible in most sections

(E15% $£15 1989)

Dense deposits visible
in most sections (4~5/5)
at high(400x) and low
(100x) magnification

(4~5/5) at high
magnification (400x)

Fig. 3. Grading scale of immune deposits in the skin.
The number of deposits on one capillary indicates the degree of deposition in
one section. One skin scheme containing five capillaries corresponds to five

serial sections.

Friczh Zh—@EorfE (15 4, 18-, 2 i
R, 4B ofEE B W ¢, 100 pg/0.1ml
PBS o i ENESH L TRIGEBEL, £h
ZTh 1R RO B E % i L7c. 1IC o
WEOBELZHRET S LD, EDLbW
DBEfE, passive Arthus reaction #F# TE
LRDEM,EL S o e ER IR FEL Tl
MHEEHEL & (Fig. 2).

5. IC »ZFBH

B 4~6 p OFEER DR & (FL, 1C %
EEL T 2 FERR O HLR « itk « Wik OWE
wEFH L, Figure 3 /R L 7= E#ED L &L i¥
EL.

(1) BREOBH

PR HRP o34, YA % B, PBS ©
205yFH, 3MEIBHL, 9% =x/—LTHEHE
L 72 #%, Graham-Karnovsky iz X % di-
aminobenzidine F & K& (DAB KIH)® %
75T, Bafkiko IC # L <\~ % HRP
L o

(2) Bk

fluorescein isothiocyanate (LLF FITC)
Bt v+ 1gG (MBL #:%{, F/P } 1.3)
BRABACTREL, vi¥ 1gG (Fifk) OHE
RLIR DU % Bigs L .

(3) kO

FITC E#Pr ==y b C3 (MBL # %,
F/PR1.6) mERxAVTREL, =L £ b

C3 DFERLR OB X BE L 1.
LEETOWT 4 ~10 \IfFL, ZOREREY F
L.

L. #& R

(1) FERCRT HUREEO R

A. HRP Z#HiF & LcBE

R R BN ES L 7= 15 S5 Pitks #EL
e, EAAEBO BMmEEE S JLET
J& o BB o MEIREE =, HRP (HUFE) « v+
¥ IgG (Ffk) « =1x o + C3 (i) DfEk
hoWEL Db, HRP X, hb MEEEC
n% ¢ dermo-epidermal junction (LAIF D-
E]) @b @B bh 2GR D - .

PR &85 L1 1 Rl 88 1 il & B 572
&, MAEEETIE, 15 2H%oBE L RALEECH
&« itk « Witk ohE LR, LaL, D-EJ
TIRWThbAD DRI 5T

QBRI TIE, & X ICHETH D Y ¥ 186
DB IR WEELH B L 00, MEECH
LR DR « HUik « itk 23 Fke i Bdbh,
IC DM RHGER S iz,

VRS 5 A g iifc a5 LIcSh, &
X itk ch b EALEy b C3 2%, EMIMERE
CERDHLNDDHTH - 7.

6 BF I I ith 2 5 L el awi, with
b F ST B DA -7 (Table 1),

B. BSA #HiR & LB &
PR % EN T 51U 15 51, 1%,
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Table 1.

Immune deposits resulting from the passive

Arthus reaction caused by HRP remaining in the
skin and anti-HRP rabbit IgG being administered
intravenously after regular time intervals.

Immune deposits

Time intervals between the injections

of HRP* and anti-HRP rabbit IgG

6 hr

Rabbit-IgG
D-E junction**
Capillaries
Venules
Guinea pig C3
D-E junction**
Capillaries
Venules
HRP*
D-E junction**
Capillaries
Venules

15min‘ 1hr } 2 hr ‘ 4 hr
T IR N
O T T
+ + + +
+ + + -
:t p— —_— J—
N
oW ] -

* Horseradish pzroxidase
*k Dermo-epidermal junction

Table 2. Immune deposits resulting from the passive
Arthus reaction caused by BSA remaining in the
skin and anti-BSA rabbit IgG being administered
intravenously after regular time intervals.

Immune deposits

Time intervals between the inject
of BSA* and anti-BSA rabbit IgG

ions

15min| 1hr | 2hr | 4hr | 6hr

Rabbit-IgG

D-E junction** — —_ — — —

Capillaries + + + H~t +

Venules + + + H~t +
Guinea pig C3

D-E junction** - — — _ _

Capillaries + + + 4 et

Venules + + + + +~x

* Bovine serum albumin
** Dermo-epidermal junction

2, 4 RIS EFHEL 1255,
MM AE EE « AIEFIREEC LA (v v+ 1gG) & #
e (£ Ey b C3) DERLRDILEM DS
niz. Eric 4 BB T, FEOWEBENEH T
6 BRI TIX, & Z kol T
TRIEBIND o 1228, PURIZBHETH - 7.
EDHHIE T, FifF « FlifkD D-EJ ~

BT,

H o

7z,

DPWEILE ST BDLRNIH -
7z (Table 2).

(2) Mkt s HukEdEo
Fefotk

A. ¥ HRP v+ 1gG 0

itk (JT HRP v+ 1gG) %
B L 72 15 48 i #iE (HRP)
YEREHTDE, L ECHEY
FERY TEIRCIEA D BB, B
R - Hitk - Witk © TR © &
2%, EARMEEE « MEIREEC RS
bhie.

1 CIx, PR B S h
RWBENEL Y, HifksE
MR DAHIC B bh, M
PR Bl TR WES b Ho
7oy, Bk &R 3E Bk T
Bl

2 BB HIR B 5 I hics
A, Pk FRLIR O VA (20 E B
TR T & 2B, fidkolET
D TUE, BMLE - Mgk O
WTRIZ 3\ T h B & B
B -7, HRP 3k HI hig
Dotz

4 BEfEEE, 6 RIS HIR 2 8
5L Th, BRROWEDLE -
e B E i o T

Zh b oFEERTIIx, D-E] i,
B - Hitk - WikovThid -
7o D b hieh -7 (Table
3).

B. ¥ BSA w4 I1gG D4
D-EJ @iz, BRLROCEWIZE -2 {RD
Y A

154785, 18, 2 BRI R 57
5 &, Yitk e FEOENEMME « MEFIRD
MEBRCR DN, FHT,

1R CIXER T
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AR, CRERIBICIIR 25 L T3 Rk v, % %

DIEW L F 5T BDBRIgH - T (Table

0. FEEBAT IC 1%, K/ANERDR O M

BEWELTEBE Ih5. 2 ¥z, 24D

Table 3. Immune deposits resulting from the
passive Arthus reaction caused by anti-
HRP rabbit IgG remaining in the sera and
HRP being administered intracutaneously
after regular time intervals.

Time intervals between the
injections of anti-HRP* rabbit
Immune deposits IgG and HRP
15min| 1hr 2 hr 4 hr
Rabbit-IgG
D-E junction** — — — —
Capillaries + + + -
Venules + + + -
Guinea pig C3
D-E junction** — — — -
Capillaries + + + —
Venules + + + -
HRP*
D-E junction** - — — —
Capillaries + + — -
Venules + — — _

* Horseradish peroxidase
** Dermo-epidermal junction

Table 4. Immune deposits resulting from the
passive Arthus reaction caused by anti-
BSA rabbit IgG remaining in the sera and
BSA being administered intracutaneously
after regular time intervals.

Time intervals between the
injections of anti-BSA* rabbit
Immune deposits IgG and BSA
15min | 1hr 2 hr 4 hr
Rabbit-IgG
D-E junction** - — - -
Capillaries + H + -
Venules + H + -
Guinea pig C3
D-E junction** — — - —
Capillaries + +H + -
Venules + + + -

* Bovine serum albumin
** Dermo-epidermal junction

£, PUR « Pilk WA RRCFEL T
WhEEZBR, THBLNFEFICIERI
o e ICOFENHELNTHS. Lo
L, HESHGoRI D&, Thb
DB L D, FEDOZD BT
ZBHEINEHEL BV IB, D
B& b BRRERT.Y 2oz kXD,
AR T ERUROWWEY % 1IC &
L.

(1) BERICRT 5 HEORFRMEC
W
DRTOEROERL b, UTDoZ &8
FHER T 5. A HRP T4 BSA
Td, bmg D Pk x EE LicBE,
100 pg, 25 pg DPUR%E B B AES
T5 &, BRI, PUR - Jibk « fifdkosm
BEEC FROR e E L, 1C DR
bbb, itk e flitk © D-EJ] ~oOlk
EL@EObhD., PREMNSpg TH-T
3, HRP TIz=%2 5 - T MEEET
SR X, BSA Tk & 1T ks
WERDHD REN TS LN HDLD
D, 12F IC oL L THEHE I k.
1ug ODHFEEFEL 1845 ik, HRP.
BSA iz, HUE - fufk - fiko T
LBkl 25 E LB LR 2560
By, IC &L THHShig\ ATEEME
»5.1 4HEOERT, 100 xg © HRP
ERCRET S E, 1%, 2 RH
#ic 5mg o HRP w ¥ [gG 25
LTh, BB HUR « Btk « Flitd DBk
RoWE N MEEC Bdbh, ICE2F
T 5 DA T B DGR KNI ELE
LT\ o2 E2GER S e, 4 Bf%iIc
PithaHELIBETIE, BEAERD
bhls s ote. LicddoT, 2~4 K
i, EPO HRP 78 1~5 g H %\
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ZERUTORRC > ThWic:ELDbNS., &
he st T, BSA %, 100 ug © BSA ##
LU 7= 6 BfEl% @ BT BSA vy 1gG & #E
LTh, ICOEENBDBN. LicdisT,
6 FefitE <, Spg U EDOHIRE N FEL T
TebEZbRh5., Lad, 1RHE, 2FRIE,
4 BRfEER, 6 Rtk < IC oE OBRE VAL
NHEDIZE LD, BSAX HRP L hE
CEENTHIRE LT IC 2T 52 LM”T
EHLELZONSD.

25H & 0 21-HRP % F\ %= FJE T D ks
FIOWE Tk, RER FRESH I 150 pg
o WI-HRP 1%, 1FRELACEBRCBAL,
2~ 6 BB TIE, F30~40 g THEHAX
RERIE A BRI ik, Spg HlED
HRP 2 EfETHIE Smeg odifk & IC 2T
&% &S LRI ORBRAERY &, 4E0 100pg
DHRY B 575 &L 2 Mg E Tk IC #H &
L, 4REEBCEIBR LR EWV S SEOER
KFELTWSEBbhs, Zhix WI-HRP
THIZE L 72 HRP o g cOEFR A, HE
ELTOEMR L > HRP 0T o & —
FLIWZ EERRBLTOLAAREENAEZ bR
b. ¥iz, SE0FEET HRP L BSA ok
BEOZEITZEL . ZOWMETIEYTFENER
D, TTOREZIRES 2, HBATORE)
RIMAERE « ) VB OBEOEBMICEND D H
ROBINES L EZBNSA, HRP &
BSA o4 FEOEVICHE L T, IC 2K T
EORRRHOENRKRETEL LBbh . L
Telo T, B RENDOBEIC L 5HED
BXOENEG TR EELZBRD. ZOF
H& LTk, HRP & BSA ¢ &M T
LEMBCEND B 2 L, AAMBCEARX
hoTIDES fedic, RFNCHET SR/
Ric 2 REED E2 5h 52, EEEo WI-HRP
THE L - Ffeefss, HiRE L THEEDOH S
HRP o#frH s —FH L2 X, HRP
L BSA ik, BERERhIY, HBHWIE, FoO
—HAGETHZ LRIV HREL TOF
BEESEBCECAD DD, FIRELT
DRI EN D HAER L EL OIS, L

ML, CRLBHEOEARRFIRLBLDT
HBHME, Fol{FHTHS. HEEDOD S
WETH - Th, L0 KEHMATOEERR
PIEF T Y, IC 2R L AfkrERET
SAREMRILEL 7e D, ¥, HECHEEL T
RN I fetuf IC % B T3 Lix 7
W Ledio T, FURAREEBPNCEEL,
POHR E L COFERET L2 ik IC DR
X EEYELD ETEETHDH. COFRBRT
X, BUROEN—ETH-Th, HFEOEEIC
L0, COFEEEL PR E L TORERE
DRI D LAY S THER IR,

(2) MmMHERT5HEOFEFIoWT
LR >SEE: Tix, 100 pg DHRY B53 5%
%4, HRP Tiddifss 5mg, 3mg, 1mgo
WTFhOHETY IC AR hie. Lal,
BSA #HUF & LicEAix, 5mg, 3mg Otk
ERETHEIC OWENBD BRI, 1mg
T IC IR Righr o1 1V

4lElD KT, FEL - Smg D BSA #
s, 2FHBICEE S 100ug o BSA &
ICE#BHL THEHEIRE, LinsT, il
L 1mg X b &b HiEn, 2FBHBCmb
FELTWIcEELZDLND., ARBBCHEY
BEL T IC oBEL Bdbhich -7l &
I b, 2~4FM%3I~Ilmg Hs5\% Fh
PP otc 2z bh b, 5 HRP ko
H1, 2FMgC RS TIUE IC 23K
Ihich, ARMBTRER IR -7 L
7o T, HiHRP Hiffik 2 ~ 4 B8 i 1mg
FiGIZin o TWicEEZ2bRA., Liedis T,
L HRP v 4+ IgG L # BSA v+ IgG o
A sV 5 MO FRIREICILD F b K& s
B EEZBRS, ThE, FFIIRL S
Td, Ebboyifkd vy o IgG Ttho ik
R EI > ZE XD YR ZEnd Lk
W 2L, ThbodiEny ¥ 1gG TH
D, EALEy P ESTHEEBEATHSHD
T, ELEy P I8G ORERIRE S B 5T
WARREEIIEZ NS,
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(3) PEMERBA IC W& L D &

ThEToO—EDOEREER L OX#EYeHE
235 L, REABA ICIEORNE, i
JR » Jilk DR, &4 OWEOMR, MM - M
hCORFGERRE, RATOREEEL LS, Bao
AFHPBEEL T 5. JURSHGHOENR T T
b, ThbolBlas —@tETchiu IC Bl
BEET IR, PR « Pk o0& D7
T, MBS~ ofMEe L DB T, &
feRefE R & IC BEOESIL £\ 2 Ll
5. BT TR I IC o ikt 2 B
i, FloMoRTFREEL, chboikfis L
THAERN IC OFREMERIER IS, ICHE
BEBRHCTAHRE LT, ERENSL,

X

(BE15% 1% 1989)

REMEND D, MIECHEROBFEL E S D
2, FOFREENEVEWZ S, BRI IC
BTD IC OHBERL Tk, JREDOEHI K
LAY BETHY, TOMED DI,
IC DRCIE T B5-7 % 1 4 7 BT DB
NEBLILETHAH. HESLHAEDOHEIC L
n IC OEIENE(LT D - EMNFFHIR TS
A, = p ¥ 57 IC DEBICEEY 52 b
PURRHUE DM R T ORHNSHBRORET
»H5.

Rtz Bedich, TiRE, JERIVIREGR

IBTEE R BRI AR B B e L
¥7.
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