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1. Horseradish peroxidase (HRP) %Z#i[f& L in vitro THFEH D HRP-anti-
HRP immune complex (IC) %##HL, E¥RRICKAZHL ANEEE L UEEY
CREERRL, NLAFY—EREHBITESATETHRRLL.

EEBTEIEFRELN S TRAUFHRICESNS IC 2RY FTWT SHOBHEHNRE
LChZRALL-HDO®, MBEELBHIBEINTA Y/ —LDBHEKRMIROND HOENR
HohT:.

Y NEHTERIRTA Y S —LEF S FRBe/O7 s —CHBR S AL

2. ELEy PORMWT HRP %4i[E & L7: reversed passive Arthus RiGZEEL,
ChEZRABETHRLE.

IC TEREEBOMEROEEESPBERERMHEIC Roh, TRy <s/n7,-—2
DChZRALALHOY, SHEOIFBROMSEICHELLY, —iBEILMEORESFA
FaDMAAME(C B L, EEBICHEBLTOL . TA—ETREIEZMBMYEEREIED
MBEECKHBFLTLI 3D RN

1. Insoluble immune complexes (IC) were prepared in vitro with horseradish
peroxidase (HRP) and anti-HRP-rabbit antibody, and they were injected into the
skin of normal rabbits. An electron microscopic study of IC in the skin and
the regional lymph nodes was performed using a peroxidase reaction.

IC’s were observed as electron-dense precipitates and were surrounded by
numerous neutrophils, some of which were found to phagocytose them in the
dermis. In the lymph nodes, we demonstrated the neutrophils and macrophages
with the secondary lysosomes.

2. A reversed passive Arthus reaction was induced in a guinea pig using
HRP as antigen. An electron microscopic study of IC in the skin was performed
using a peroxidase reaction.
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The precipitates of IC’'s were found within the walls of small blood vessels

and among the collagen bundles in the upper dermis.

Some of IC’s were phag-

ocytosed by neutrophils and macrophages around the small venules. Adherence

of IC to numerous eosinophils in the upper dermis and fibroblasts in the papilla

was observed. In some areas of the basement membrane, especially in the zona

diffusa, the deposits of IC’s were found, and also adherence of IC to the cell

membranes of some keratinocytes in the lower layers of the epidermis was

observed.
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Immune complex (IC) X =V 5= r—F
A, BE, MEKTE VDS immune com-
plex disease EFEEN TV 5 WL D0DEE
DMMHFREBATIERI N, TOREE»ER
IhBFEIhTETS. IC XL DRSS
DHFER L O EOBECE S HEOET X »
TR > I EPFERITESE, BBERT &8
bhTkh, TOREBFIIERCEHETDH
5. % Z T immune complex disease DI
B OBBIC o R530E LT, B—DHKE
X5 IC OEESRICHIMFECEERIUSE Y
IGHLTERINTE I, HMRBRIEIS
{EEVASAT O LD Ffli7e BH LETH
5.

4 [E|%#12 immune complex disease @
£ 54 & L T horseradish. peroxidase ##i
B & L, in vitro T IC #{F#l LIEE R R K
WEH L, FEFBERS IOERY v fito
IC OBy BABHC CHELL. &
b IEEEL €y bEE T reversed pas-
sive Arthus US4 EE LEERATO IC DfF
X By BRABEC T HE LT #HET
5.

MHEESEIVHE
D RE&SLCHMmE
#Eicit horseradish peroxidase (HRP:
Sigma #H#, %4 7 V) % F\ /. S5mg ©

HRP #7754 Freund’s Adjuvant & 3tz
3kg D HEFED RIEC KAESH L, 48MH

B ETF7RA2—EH L, Xbic10 HER
B LT B g % 56°C T30 45 ME LT
kA2 IEEML Lic. & ofiiEix Ouchterlony
B CHRP K L1 KD %/< L, pH 8.7
o Veronal buffer TOREBERLKENC T IgG
SEOFGEEEATHDZ LR L. M,
fkffiit. Heidelberger T 2.6 mg/ml T & -
7.

2) In vitro THER LA IC ORAES

LEEHUR L HUMEE & & PR SUG C kD o ik
HCRAL, 37°C T1 KM, 20°C T 1 K,
4°C T3IHMHBEL, £ Ul itBgp% HIL
fo. T okEYO £FEBEIT Folin-Ciocalteu
BT 10mg/ml THote., = O AREHE IC
2mg X EERED BAEIC KHRESL, 4
B AMEEY IR L. X, RBRECD
IC % 4mg FRNES L, 4RH S BETY
v AR L.

B E L THmME 7A7 v (BSA)—H
BSA IC % in vitro TESL L, EZ& FEIC
ERFRCENES L 4 BEBCRBMEE R X
OHHIR Y v <EfiERER L.

3) Reversed passive Artus

800g D IEH =€y FDOR KR LEIEOH
Mm#E#% 0.05ml g NS L, 54 i HRP
10 mg/ml ARKFEZE L D HEEL 1 BREKKC
FEPIEESTIR R 8 A ER AL L 7.

ML L THME 2GS LT\ ieW BERK
8%, X0 HRP 1mg B TRAESH L
RIETEE 2 HR L.
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Fig. 1. The dermis 4 hours after injection of HRP-anti-HRP IC. Electron-dense precipitates
(arrows) of different shapes and sizes and numerous neutrophils (N) are present.
Some of them are phagocytosed by neutrophils. (Original magnification. x2,000)
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4 RLFFLY—ERERIG

BFE LK 3 X0 v _EfixEBIC 4°C,
259 FAx—ATAFe KT T1KEEE
L, 0.1mm 0B X @Y L, 4°C, PBS(0. 05M
phosphate buffered saline, pH 7.2) =T 24
FEfElgE¥s L, Graham-Karnovsky P i & %
FaT 3NV FOVRE L (H0: 8%
oW T 1 BEfE, HeOp Nz 7R T304 %
WATL, ZRBAKTI05EERL S 4+ AT A
fg (» 22 v— MEEWK T2KREREE L.
FoE= & —ALRIITHAKL, =8V 8121
AL 7 e b — ATHBEYRERE, By
TV e =VIRO_EREY LEBIUEET
#E L.

BEAD 1L —30°C D7 V4 2%y PIZT
ERLL7 B X 6 OBFE YIRS, 74737
XV F VO BEEETIR IC OFEM%
e L BT HE L. X, FITC EEHIXK
% IgG LEmE (F/P =4 1.78) & AT
B &8 MAHARERET AL BEL
7.
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1) In vitro THEHE LA IC OFAFES

ST TILEREEEEEBRANC L4 F o &
— CRIGBEOBEDEREMN R Oh, Thi
BBk 5SRO EKIRBBEL, hb
D IR b D FHRIAFTRD Bt

Y v ASECILIEE & HRRER T RN R
DEERI A H - T SRR B R b h e,

W EEE T KE, Vv ~fied~n
v F—-ERIGE AFEOSMAT IgG DR
MNEDH BRI,

HRBET T, FECIBEEHERYHL
BB X S CIHEHCBFEBEDEH LA F
#— CRIEBEEDOE LN RO, THAKT
KERMBEY CTLERELEL, PRTIETFE
EAME L _AFF v &~ ERIEHNIFVERA R
b, TOWEHDEMOBALL ST, HBHW
BOFAD X S EROFFERABEL, hE
W hs - TBRERER A Lc b O MIRE

NZefandic hEm» Ron b & o d hE
W ARELTW A8 A BEIh (Fig. 1.
R, chbvwInbEsDPROKE T 1
vV —amw B L, MRS gEEIRe b0
BEL, T4V —ak Mt e b Rbhic
(Fig. 2).

Fig. 2. Neutrophils in the dermis 4 hours

after injection of IC. Vacuoles
in the cytoplasm have appeared
and lysosomal granules (L) are
present also outside the cell
(Original magnification. x7,000)

Y VAT EBECRbA X S BETEE
DEWIEEHIROIhT, KEKRFM VYV — A
FE SRR w2 e 7 s — O BEIH
. WHRERO A YV — ARKBEETTH
LETHENS CERR, MEREL 7B D
PHELELD, EXRRLLLLSCRbhRh
Lol FfEx DL~ LT e (Fig. 3).
<=smT =04 YV — AIKBARHEBE
TETEENFEECEH BT LONLHADL
hi- (Fig. 4).
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Fig. 3. Various secondary lysosomes (L)
of the neutrophil in the lymph
node 4 hours after intracutaneous
injection of IC. (Original magnifi-
cation. x30,000)

%% & L BSA-anti-BSA IC % KM & &t
L, “itFva—eREHBEETCHRELC
#%, HRP-anti-HRP IC o fPI:gtis & ik Bic
n, BYEED E W WEWIEDbRIgH -
fo. BERY v AEITCIRRARRIC K I A4V
— AR o FhERe< e 7 s —ORBRHEL
TWkeh, chbD54 Y V— AXFRE, BF
@R & 4 HRP-anti-HRP IC B4 & T3
VINSZ NSV (WSS RPN ol

2) Reversed passive Arthus RS

FEF TR EEALBEEY & E O MRS X
CFDFEBIC RV F v & — CRIGEEDOKRE
DNFERIDERD B, HEIRRE L X Ok
P b RO RIS b, HIEBEDOEM
MR L O Fo AL b/ NERIAR R bR, 1
WCREEE»D 1 ~ 2 ¥ CoXRpEMiERIC
L/NERIDRE I .

WS AEEELE T b RRO S CmEEE S X

(%5% #3458 1979

i e =
Fig. 4. Large secondary lysosomes (L)
of the macrophage in the lymph
node 4 hours after intracutaneous
injection of IC. (Original magnifi-
cation. x6,000)

O xR 1gG oM s ERIIRIC B bh
1.
HEBET I+ F > 4 — ERIGEED
&YW E K EBO/NEIREER XL O OFE O
BEGERMC LB ASh: (Fig. 5). W&
WAERR 0.2~2.0 p TIHIC BT HEIES
<, REAFAK CHMBERIREL TS5 X5
CRbR, hEHD LFEE T HoN.
OWH W MBI Rbhd Fic BERO
Zona diffusa kT, » A\ it Lamina densa
LT Rbh (Fig. 6). PIEMakE, Ak
fifa s BRaOr, 3 X0 ORIOBRGME
FRicED B, 13D collagen fibril i3
FiE L O, MR IR RY S HERE
L, ZOMBBEICIIARND A F > & —£K
JEBS M DI ik LT (Fig. D). X,
FERERIT MR S RO h i kB s &
Lich Dixish ot HFPIkE<I7/r 77 -2
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» Fig. 5. Blood vessel 1hour after induction of the reversed passive Arthus reaction. HRP-
anti-HRP IC (arrows) have deposited within and outside the blood vessel. Ery; ery-
throcyte, Eo : eosinophil, P : pericyte, E : endothelial cell. (Original magnification. x 1,000)
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Fig. 7. Eosinophils (Eo) in the dermis
1 hour after induction of reversed
passive Arthus reaction. Some of

Fig. 6. The wall of the blood vessel 1 hour
after induction of reversed passive

Arthus reaction. Several IC’s (ar- IC (arrows) have adhered to the
rows) are present within and just cell membranes of eosinophils.
outside the basement membrane of (Original magnification. x3,000)

the blood vessel. Ery:erythrocyte,
E: endothelial cell. (Original mag-
nification. x12,000)

Fig.8. Fibroblast in the upper dermis
1 hour after induction of reversed
passive Arthus reaction. Several
IC (arrows) have adhered to the
cell membranes of the fibroblast.
(Original magnification. x4,000)
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Fig.9. Keratinocytes in the lower epidermis 1 hou ater 1nution 0 revrse passive Arthus
reaction. Small-sized IC’s (arrows) have adhered to the cell membranes of keratinocy-
tes. Intercellular spaces are slightly widened. (Original magnification. x 3,000)
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LAERE LHRENZEROFIC S £ 5
—ERIEBEDER DAL T30 Rbh
7o, FLEB O R M HiE L
LDh Rbh (Fig. 8), HEEEITTIL1IMT
Zona diffusa &, & %\ X Lamina densa iZ§2
LB RO, X, BETIEERE
b 1~2 B ¥ To M SR okEY
DBROLNDBEGH B D, = OWEWIMERER
BEBERMECROR LA F v £ — €K
B EY LR LB FEEYFHL, B
T3 oM RS LT (Fig. 9).
WEW DK LicR Ml & iE LT iRnE
FAifa S AT B N e 5 T b, MR
DR ENEGOMBBECHE T 51RO h
7.

SHRORE T4+ v & — €RIGHEED
RS 5\ WEDIRD Shish 7.

Z 2

SEOERRTERRDO <4 F v £ — € RIG
BB BE S Wi, OMHFEEE
X %0 HRP itk (Fufkfi) oafe, <1
¥ E—ERIG I X5 HRP (HREAD D4
HENKBE Y A T—FK L, OQBETFCitin
vitro g%l L#- HRP-anti-HRP IC % &k
PIESI LImE T A, _AdF v & — CRIEEME
DIBCBETHBEDOE FRD 5\ ILBEHR
Rohte, @HBD BSA-anti-BSA IC &R
BRI, A+ 5 — ERIGEEOIE
BHRR BRI o7, @ HRP Bl # 5 1Ui-B
ZhoDk 5 BRI IEHI W ch o1, &
LI hbDORAF &~ RIS
%% HRP-anti-HRP IC CH B & & % 7. %
KOPHEPD L FWIL b2t BEZH,
Weber &% 2D X 57 “AF+F v 8 —LRIG
BE M E 1z HRP-anti-HRP IC Th % EHiE L
TW3B?,

IC %N FEHT 5 & AR RATOM
B ED bh bh, BE T CIRFHER
DERFREL, ThiEAL, MREI HEL
L1FOdDMBRE N ERTEY, 4V

(BB5% #3-4%5 1979

-~ ASRANT b 3D b B Is ERRVCREERIE

NEEI N,

IC Hufks IgM B 5\ ik 5T HRP Hitko
X 51z IgG D & 1% classical pathway %
ALT, —F IgA, IgE, IgD B4 alter-
native pathway /i L CHIfAZIEMHIEL, &
Bz T IC AT ICES L, i Ch
X35 receptor &Eo fix O HIEC fhiE
L, BH5VITEAEIhHELINS. X, kD
EHEIL O @B T HBT% Cs, Csa, Cser com-
plex X FFHIRCIHFMIROBAER T 725 &
E2bhTkY, BRI NFPRCHFEBERE
IC #&A& L, lysosomal enzymes #4 ¥r &
4 DERASBER Y BN URKERHBRBEL 5]
7. Arthus Bl TORERIGICE LT
b IFHIROFENTEH I T 39910,

aggregated y-globlin DIFHERIC L 5 BEA
B Henson ik » T BETHEIATW
611).

FRY v A TREBEFEEORVAET AR
TAY VS — 2 kFolklifhRb~sm 7 ;-
PBEIh, KEAT IC ¥EA& LR
Y VAECE LI EELDBRD. LHLIOD
ZWkRF AV V— sk BSA-anti-BSA IC # &N
BH LR Abhicth L BTFEECHAEARC
ZN7e L, 54V YV — APTik HRP-anti-HRP
IC & endogenous peroxidase & % X 3%
Z LR H kA oF. Masuda & FHKC
HRP-anti-HRP IC #EH L LT A, FHEHKY
VAETRAFF v X —ERIEEM, Sthi4k
BT IgG BHoBERARLh B E2HE L,
ICOMEHHEDO1 2L LT, @IC28TY
VAFIRELRE, QFBAnKRCERIhLD
DNV VAFEBIT L, @H BT Y v 8
TH B Arthus KIGAER I WA TTHEM Y
HEHL T3, SEOERRTIEETCRLR
ek 5 isfifanto IC K IUCEAZRTWB IC
BRBRT, At F o s — CRIGEED S D
3 RTCHFPRE~ 7 7 > — DRSS A Y
V= ATH oo

X, XY AEGRIGCEY IC OMBEEEY
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B22T 5791 reversed passive Arthus [
EEERLICE IS, BEINHRIOEAN
RER L, MEBER XOFORIT, EREDH
L UHESH LTV efitks KIGL IC 25
BEh, SEOFERERINERE L - i MR
HEL . X, PBOFHFHRSC~< IR 7
~CHHBELIhEERL T e, ABEBOR
MELEMRE, EEED, ok REMRRD
IC D¥ENBEIhH, Zhb% Fig. 10
% LD,

keratinocyte

basement-
membrane

fibroblast

eosinophil
collagen fibril

neutrophil

macrophage

immune complexes

Fig. 10. Schematic summary of cutaneous
distribution of IC’s in reversed
passive Arthus reaction.

K

MmEEE~D IC o iF < REMRED AR L

W ot MAEER o Kk B L Tk Ueki®,
Weber?, Masuda'® £nEEOFT RE2HRE L,
I HIHEERBC ST, RISERERIIAE
&L T\wig\s HRP ROV ¥ A fIFRC D
h, 155%0 5 IC AMEEE 3 X O T DEI
IR LA, 1~2 Rt TN, i 8 I
RIgFCRDONHH, 24~48 BT 13
EME L. —7F, FPsEhL e LicilaR
BT BT HINL 14, BRHETLE
ELTWBEBRRTWE, L LIDRIEDE
B BEMERE IC oBBE X B, RFfoR
BB, BRLAEEMC L > TRRBZ ENELD
has,

TZTHERINADIMEBEDOE(THS.
LSE0 FRTXFB L 5, IC ¥ EHEK
WS L7 RRc X PR ER O BRI fot < MR D8
BN BEIh, BORTO KIEN REIhic
A3, reversed passive Arthus KIGDOEBHIT
A& IC RlEECIEE LREMasZh
FERELTV AR 0b 5T, MBI XS
FRich AR MR EEEREC IR R b i)
»7z. Cochrane %4 % Uriuhara %% (I
MR OBEPEEEORESE CicZ 2 RE
LTWw5baS, Weber &£ (340D £ L [
RICmBEED BEL Rohics &L, Zhy
mild passive Arthus reaction & FEA T \»
%. Asghar'” X % & IC 2\flfELiEA Lk
WEBEIIAR5E4S Arthus )5 (White Arthus
Rt € ->TLES EBNT5, &L
7o IC BB ABREE A Qi
HEEAOLEEP IC OF, BE L B
SHPLEEEbRS.

X, fEFMiaoMiaRmEmc IC »FEE LT
W ABNRBE IR, BT RMESN M
BEECCop veFx~% FETHILS, BT
—ED 74V Y~ s EEFRE BHTAHZ LA in
vitro TIHEBI M TH H P, in vivo TOZD
EFE RO REEN o BREB EAE AT
5.

EER#Scix, IC iX Lamina densa iZ#L
T, HDHVE AR BHEESEHK LD 25
Zona diffusa (basement lamella) Z{k&E L,
MEBETLFEBETDH oz, AEE~D IC OiLE
X EEIRIC SLE @ HEREMHEGT O MK
R, MEFEOKEETHEINTEKD, TDE
BORBRFT IR TV 22070, —7, KEHEERXK
fOE Tl P E L LT Lamina lucida D
WCEEB IR TR D, SEIO IC DWETL &
TR 5.

Epfiflao il b IC 2ARE LT Wiz
2%, Zhik, OBl BRI HES L
AR RHE LAE L Y h & HiE L RIS
L, EEVAT IC 2\ E i, @ICH
REMRC HREOC HE L, @ RYIEK
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I EEh? L5 IC ks LTh trans-
epidermal elimination B B U, EnE
2 b B, Ueki %29 | reversed passive
Arthus KIi5T, IC A IFHERIC MiIREhTH
Bl drshsBHgx BELTN5S. X,
Kato, Ohashi £V | SLE TR E#ilgaoMiia
e IgG BELTW50% BETHELT
Wb, —F, SEEREE X EEMEo
glycocalyx i&xtd 5 BTHifED in vivo TR
JELTH D, K LR M 1gG H3RR
<, 1EITFERDRIZ, L LIRA & EftEIic R
Db, % IREEMBEECEE LTV 2%,
AED L 5 IR Mbai~o IC DBEZELsHIT
CHETRYLLT, 20Xl IC B
LEGATHR IR TP L DYy, XTOBEBTERK
RPN B 2 D RIE G H B T 5 AT eSS
HH0H, BERDHMETH S, BEE AL
kLS 2—RREE LIV EELDRTE

X
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b, SEOHECHKELMaEC IC kA
LTWikDh, SHBOFETH 5.

4E%E#E: HRP & zhic 43 % 1gG Hitk
Eb D IC k2w, B RN L
B RFTEE 3 X O FIR Y v <8, reversed
passive Arthus KJGT®D IC O FHfExBIEN
CBEL, AN TAELR IC R ED LK
MEBIRT L Dh, X, EOX 57 MEn
IC L2hb ) EVE FHoTH2Dh EW5H
Ehb F Lz, L L immune complex
disease &\ 5 EHHEEBROF TR ll“D(D
BErtbixTWAILBET, LOREBHCR
AT OV UL RBHRISREN S, TDIT
B Ly,

Mrikzsedich, NBENK¥EERHEREHR
#HRoEFEHERMC TR AL ET. ERERCH
L CTAEBRREEER ARG S O E IR < Y
WL ¥,
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