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We examined the role of antigenic charge on the deposition of immune complexes (IC)
in rabbit glomeruli. Acute serum sickness nephritis was induced by injecting chemically
modified cationic bovine serum albumin (BSA). Controls were immunized with native BSA.
After 14 days, 25 mg/rabbit of same types of BSA was challenged into each group. Renal
biopsy was performed before and after the second injection. In the former biopsy, neither
IC nor antigen was detected in the glomeruli. After the challenge, rabbits given cationic
BSA developed the deposition of IC in the glomerular capillary walls, whereas no IC deposi-
tion was found in rabbits given native BSA. Next we analyzed the properties of IC
composed of cationic BSA and its antibody. We observed that the group immunized
with cationic BSA produced low avidity and low-non precipitating antibody. The levels of
precipitating antibody and avidity values in this group were significantly lower than
those in the group immunized with native BSA (p<{0.001). The sucrose density gradient
ultracentrifugation study showed the size of IC in cationic group was nearly 7S.

From the above result's, we speculated that; 1) The IC deposition on the glomerular
basement membrane (GBM) results from circulating IC. 2) The IC composed of cationic
BSA effectively binds to the polyanion layer of GBM. 3) Chemically modified cationi-
zation alters the immunogenicity of BSA, therefore causing the formation of small sized IC.
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204 = native BSA
O—<Qcationic BSA
0
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-
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Fig. 1 Sedimentation patterns of sucrose density
gradient ultracentrifugation of cationic
and native BSA.

Table 1 Characterization of antibodies.

QPT | ABC-33 | Avidity
n 2‘ %

group (wos)|(0-BSAGe) (%) ABC-13

Cationic | 11 150.2 583.0 4.06 0.2t
+148.5 +436.9 +1.60 +0.14

Native | 4 596.8 1042.1 45.7 0.59
I +2715| #5500 =*206| *0.08
P<o.01 P2 P <0.001 ‘P<O.00t

Values are mean+SD.
QPT : quantitative precipitation test.
ABC-33 : antigen binding cagacity-33.

2) HkOtER (Tabie 1)

Z ORI &L cationic BSA 5 HF T 130.2
+148.5 (pg/ml), native BSA {57 T 596.8£271L.5
(ug/ml) &7ch, EOMICHEZELES L, (<0.01)

B£ 4RI cationic BSA # 55T 583.0£436.9
(ug*BSA/ml), native BSA # 5 2 T 1042.1£530.0
(pg*BSA/ml) &7 h, HEERESLhAh-T, (p
<C.2)

ek D PFELL cationic BSA £ 5 ¥ T 4.06=-1.60
(23) toxf L. native BSA R E5HTIT 45.7£20.6(%)
Lieh, BonhHERYED . (p<0.001)

HEBAGR REARERIIT cationic BSA &5%
T 0.21£0. 14, native BSA 258 T2 0.59£0.08 &

CPM
X107 .
14 A 198 15 4_65

74
64
54

Top

Top

Fig. 2 Sedimentation patterns of sucroze density
gradient ultracentrifugation of IC.
A. IC composed of cationic BSA. (n=4)
B. IC composed of native BSA. (n=2)
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Fig. 3 Immunofluorescence micrographs of glo-
merular lesion in cationic BSA group.
(x200)

A. Before the second antigen injection.
B. At 15 minutes after the second anti-
gen injection.

BonitHEEYTH., (p<0.001)
cationic AEDOHEFER B2,
EBHTEETHLZ

ith,
BEXD, @
# native GO TN L HEL T,
EXBLEMTE NI,
3) IC @47 (Fig. 2-A,B)
cationic BSA #E5ETHE 2N ICIZ, 2FT7S
L ETH small size TH D, 5. native BSA %
ERiImiT B IC 12 7S~19S 12D size THEL
4) HSFMH¥E (Fig. 3-A,B, Fig. 4-A,B, Fig.
5)

8

ﬁﬁa?’ﬁﬁ T2, FEE L HEONEBE I T
native BSA &R F L {4

[
-

12, cationic =

Fig. 4 Immunofluorescence micrographs of glo-
merular lesion in native BSA group.
(% 200)
A. Before the second antigen injection.
B. At 13 minutes after the second anti-

gen injection.
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e UL, ARESEET{EIV-TROBCY
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7, B5 IC DRELRS I protny HEBE 155
#. cationic BSA ZERTIZFKEEEENT linear 7o
L fine granular iZ IC o F* o2, 15, native
BSA ¥EBT2a vy A SHOEBACA
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Fig. 5 Electron micrograph of glomerular basement membrane at 14 days after the
second injection of cationic BSA., Arrows indicate subepithelial deposits.
(x 23, 000)
L : capillary lumen,

THAOBBIZE VT cationic BSA E5HETIZEET
HEYES, BICARBE4BRITIZEELSRD GBM
EETEBRES I, 85, native BSA ZEEE T,
ARBEEOVThOBRC b EETHIE 5 5 1
T AF v F T ARREARETRABDHEDS>NDD
L Tho e

v ¥ B

#%¥, GBM EETF~o IC ®LF@FZ,
D CIC BERIZXDEEZLNT & Y, L LH
b, ¥F, BEAFT L KM E (renal tubular brush
border antigen) IZ¥ T 5 REAMFAFICI D EES
HAEBRE, Blb, X% Heymann FHizH1T 5 GBM
~D IC F2 CIC ft & TIiHBATE v & DR
£9,0.9 x5z GBM Lk 3R FRRROEE
EDHRMLDER, IC DA THBEOF L VBE

small size

U : urinary space.

LLT, BEGEHREICL S in situ IC FREED Y AT
EHLEBEINATV .

Vogt B 12, MEFEF T H LN GBM LBtER
THEOSMIEICHEL. t¥ENESTNAFEIER

*-ff 4 O3 (cationic antigens) AL T in situ IC
BarER LY, HEOFEWS2RILETHS L in
situ IC HRICE VBEEAFEERENBRIND LEE
LTuvd, 22270, coFerLTth, BRS, T8k
BRES<EIN TV, TEFAEARCT, H
B L E 5izi2 preformed IC *EEFHERL D
FETAHLVHFFLEEMRRE T TERAT2bATV2
&, IAREARCKCT, ~KLEOHE, HEINE
XS ETHEIFICERLI B L0, T, DK
EEOSE, RAFFEOEET T L THIIEE
THEMELLTEELIAL0, JertHFRITHE L
T, —oX5% GBM ZHftEYHTL MRS FEL

25,
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5hk, REOHEXBHTLHNI I, _

Bt Lz 9ic, RiCEER2~ v AZAVCLREL
HERBATOEREA» S, BEFERA R 2 F BIZ
IC % REFEREIZHLFTZI LY, TOEFHEKXIZ small
size D CICHERICE B EF2 b AR, 46, F
ELIXE LI, FRYALV - 28OERTLE (active
model) DERFT, BEHEAED AREARABEIR
ETESIELEINCHEORRS I IC R,
BERFTEHLS

cationic BSA &5 ¥ Tz, REKI4ABEOAEHE
"ﬂfj@ﬂﬂ;ﬁ_&i‘ native BSA ZE5FLRERIZVLTROR
Bz IC o e@Rdiedhoi, TOPRIL, DE
BEOBR - B (—RIGE) T 5T “planted
antigen” & LT@I&'EE;’.#E-&‘,”. in situ IC 12T,
TRV EEL LAY, ShE, AEEFTTARLS
#ET5 &, cationic BSA 53 TILRKHFF ST linear
7\~ L fine granular 12 IC DptEFE+EH, BEMCL
LETHED REI . ¥
fifFizerEE, BRtonwTniERICER TH D,
IC @ size & 7S . L5 small size TH -2,
TOEE Y D, cationic BSA EERIZE T A5 LEETH
#FHiz small size © CIC TETHEEEL O NP, {3
7. native BSA S5 R TR EHHEI4E8 BRERBTE,
A vFEY AFREEBLEBARIZIC OB rED,
= DD native BSA KT cationic BSA FfF
L, ®iE, BRgonTniEETHY, RS
Nt IC & 75~19S LEHELVRHEETRLY, Z0RR
2, HREHTIRRONGELEROEYN, BHEEE
I NETELDLELLN, ESOLAGEHKISHD
ZEbEO—RHEEZ LRI,

1982%, Border >i2ifEFAz AV T, BELHERF
S5 DEBFE T cationic BSA HERFICHEEAFETE R
YEESH?, O, IC # small size THDiTh,
5T, cationic BSA HERFAEAM K, FAR
BIEO LTRSS T SR ARER RS RE L2 20

=~ DO cationic

Bsxh, ZoBD GBM LR F~@ IC & in
situ IC HRICIDERELT VD, LooLiedin. E
EZL5OFERTHESH 2L 5T, # cationic BSA &
GEEtE, BRECERCEBETS D, L HEAHR
23074 small size @ CIC 2@ aIh, TOBE,
EETHAEY S LEHEEL D ENINESTHD
EEZ oI,

LEDERERE I VELHTHD L iz, I cationic
BSA & & F native BSA fifk &2 0K TENER
CAERERNSD, IARHAEO{YHERCIISE
DrFELDN, 1959 4%, Ram & Maurer'® {2 BSA
DEFH AEF L RO AT AAEIS0G U kB &

HREEERTS CBELTEY, I50BE, MELT

ZBSA DA AT A BT s F LU THRERNERL
2z methylated BSA AV 7z preformed IC &5iC X
SEFOFEFREROKBRT, FHEREC IC L
PO EREL TV S, KEBRTH /L cationic BSA
L BSA @ sx v AR ENES YLz DT
ph, AREDH rFEF o AKIIHT HEEMESL, K
BEEE CIC »rEZ 254848, Hb, @Bt #
MECEBRIEVCASYELI R LD LEL LN,

Gallo »'%, # 4D preformed IC #B\ - 7-FHMmHF
AERDOERFRT, RBEEHSICLETS IC 2L
LER (tFEMESYRAFES AL LIBEARAR
TIER L IC &5 GBM it ETL2LBEL T H
D, IOZEREELOEAREIFETE L 0 L BEbh
5. BEDX i, AROE¥IESIC X 5BEFREL
2, BEEEBYETS GBM EYBI(RLET S
d Tk, FREoERY LES2, IC 4 GBM ki
TFiAEFETHHDEFTHD small size D CIC it
EXERzZVILDEELDLNS,

#oT, {EEMES YN BETENE CER S
REMARATRL, BRIV ERTRRETL
SHBEBIDARV, 2ABESSL,. BRANCIZAKI
MY RRERTOHHRAORETIC, ki, Bk
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DECHEYESE 2R, small size © CIC 3 EXTFiz
HELBETEEAREFARETD LFL 20082
WMTHA D,

v & =

IC o4BERREXYERTIETFE L TIEREFEENR
EMER2R, IC 0oFEXXFTREEAT V-2, £
EORBHEEUERETER Y £ £ L, 2EDERFER
(active model) DERFRT, HEOCBEFEL Y A XK
ERBECRIETEREELINOE ICOERSE
IVIC DR ERFTREL, LUTOERY L,

1) cationic BSA THR&#E, HEDELE S IFEC
BT, IC oAFRERKEEDBRIL,

2) HEDHFELE T T, cationic BSA 5 X b 1C
EerARGRBFEEECULET 5.

3) B4 U7 cationic BSA fiEDHREE, R
HiIZERICEEBTH D, BHE S0 IC I small size T
5%

LEXh, {eEmESTintBERTR( LR ZE
HRERBYHE TS GBM (BRI RETHIOA S
¥, fEoERYIE(EL, IC #1 GBM EXTFinit#
TH&4THD small size @ CIC z‘};.ifz:—a 7.
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