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Table I Main Clinical Features of Immune Complex 
Disease 

Fever 
Generalized lymphadenopathy 

Hypertension} 
Albuminuria 
Oliguria 
Haematuria 
Oedema 
Maculopapular rash} 
Leg ulcers 
Purpura 
Raynaud's phenomenon 
Arthritis 
Hepatitis 
Myositis and myocarditis 
Generalized urticaria 

(15) 

Glomerulonephritis 

Cutaneous vasculitis 
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Fig. 2. Summary of events taking place in 
immunological injury of tissues in 
which complement and neutrophils 
play an essential role. 
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Taolc 2 , Pou:nrially Injurious 
Constituents of PMN 

At·id phosphatase 
Lysozyme 
Collagenase 
Aryl sulfarases 
Arid lipase 
Endo~enous I'Yro~en 
Uasic proreins 

Masr rdl-anive 
Pl·rmeaoiliry-inducing, independent of masr cells 

Elasrase 
Neurral prowase 
Al id prorl·ast· <cuhq,sinsl 
Fibrinolpin 
Pnlu~agubur 

Tissue fanor 
Prl·ripirarion of tibrin monomers and anriheparin 

dfen oy hasir proteins 
MonomKiear n :ll du.:moranir fanor 
Oxidilin~ suhsrann:s 

Superoxilles, singlet oxygen, hydrogen peroxide 

(7) 
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TABLE 3. MANIFESTATIONS OF CRYOGLOBULINEMIA 

Weakness 
Purpura (dependent) 
Arthralgias 
Raynaud's phenomenon 
Acrocyanosis (occ. peripheral gangrene) 
Livido reticularis 
Cold urticaria 
Cutaneous vasculitis with ulceration 
Visual disturbances and retinal hemorrhages 
Mucosal bleeding tendency . 
Cerebral thrombosis 
Lymphadenopathy 
Hepatosplenomegaly 
Renal disease (proliferative glomerulonephritis, 

nephrotic syndrome, renal tubular acidosis) 
None 

(44) 

TABLE 4. SOME DISORDERS ASSOCIATED 
WITH CRYOGLOBULINEMIA 

Myeloma and macroglobulinemia 
Diffuse lymphoma and chronic lymphocytic 

leukemia 
Connective tissue diseases 

Systemic lupus erythematosus 
Polyarterities nodosa 
sjagren's syndrome 
Rheumatoid arthritis 
Juvenile rheumatoid arthritis 
Ankylosing spondylitis 
Lyme arthritis 

Renal disease (glomerulonephritis, nephrotic 
syndrome, renal tubular acidosis) 

Cirrhosis & chronic active hepatitis 
Sarcoidosis 
Purpura-arthralgia syndrome 
Infections 

Infectious mononucleosis 
Bacterial endocarditis 
Leprosy 
Cytomegalovirus 
Syphilis 
Hepatitis B 
Malaria 

Status post-intestinal bypass surgery for obesity 

(44) 
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TABLE 5 . So \IE RH r:-.:Tu· J>t:n :uii'EII :hs ,ns HIK hnn·~t: Co\II'I.EXt s 

Assay Propc·rty of Complex Required 

AfJpro'll.imatr 
Seruiliz•ih' 

Poter~liallntrrferir~g Sub.<tanus• (AI/(; JJ.g./,;t.r 

Raji .-dl" 
C1;1 poheillllt·nt· ~l~tol ii'ELl "' 
Cl'l·solicl pha-.·''· , ... 
Clct·cle,·ialion''· 
\lmuodon;d rheun1a1oid lanor IRFi'··· " 
l'oln-lon;ol R F •· 
l'laidt·l ag~rega1 j, '" "' 
\lanopha~·· upl;ll..t· '" 

t ::u,. d hon11d: lg pn:~t·nt 
Bind, lit"<" <:1'1: insoluhlt- in :!.:"1'; 1'1-:(; 
Biucl, lltT Clc1 : lg prt·,t•JII" 
1\in<b I• ,.., ( :1'1 
lg(; h ~t ·aclin· wilh RF 
lg<; Ft n ·aniH" wirh RF 
lg<; f·, rt ·e u·ti\t.' ,,illt pL.u:h·h 
lg(; h 1 c·ani~t• ,,·irh lltanophagt·, 

.-\nrilu•dit·, n ·atlil<· wirh Raji n ·lf, 
PtlhitllitUI~ 

Pohaninus 
I'• •h ani• •ns 
RF 
RF 
l'l;ndt·l amiluulit·,: RF 
RF: ~ollu·rs 

10 
10 

I 
I 

o .. ·•-F• 
1-10 
·I 

:!H-:IU 

I II ·,,,,1,,.,,1, .. ,. ,.,,,,.;1_.,1•. ·1 he Ra_,·i lesl st"l"IIIS ralht·r inst·nsiliH· 1o_rl_1is phenon_•en_on .. pc.r_l_'al_",· *.-\llresrs \\·ill dt•lt·.-1 lg anilanu;d ,. aggrq:alt"t " ' ,., 1 1 
I I l,,.,.,_.t·n 1 ,· 11 rh•· -.-rr 11 n. Th .. Clcr-I'H; ,,.,, mav l>t· It·" st·nsiiiH' 1o I"' \amons >tt.mst hl·caust• ani\·t..· n,1nplenu·1tt nunponc:nr' IIHbt a so Jl' 

111anonuolcndar n11nplt'sn an· delt·tletl . · · · · 1 
"i"Tiw sensiri•·il\ i' higl•h dept·udt·ul on 1 ,.. ua1un· o ,., I I Ill •. ,."'''''''"'·'"' ;uul is "i\t·n as ;o 'en. rough appro"\llllaiHlll 111 t"'llll\·a t"lll • om·t·u -

rr;nions of ht·al ;tggn·gau·d lg<; 1.\IH d . 

( 6) 

Ttlble 6. Antigen non-specific methods for the detection of soluble immune complexes based on 
the biological properties of the complexes 

Biological activity measured 

I. Reactivity with receptors on free molecules 
(a) Interaction wi1h l"lllnpll'nll·nr 

Complement and Clq deviation tests 
Mtasurtmem of cmticomp/emmtary activity 

/,hibition of latex agglwination by (,' lq 
Direct measurement of Clq-immune com-

plex interaction 
Clq agarose precipitatio" test 
Clq binding test 
So/i,J-ph,,u (;I <1 !>indi"g tt•.<t 

(b) Interaction with rheumatoid factor (RF) 
RF agarou prccipitaticm test 
Radioassay IHillg imolubilised mm,.,clmw/ R F 

Radioisotope assay wi"g soluhle po~vdonal 
RF 

bahibitio" of l<1tex ag;:/uti,atic>ll !>1· R F 

2. Reactivity with cellular receptors 
(a) lntl'raction with Fe receptors on cells 

Platelet aggreg<~tio, test 
Inhibition of WIT il>ll,~\'-dt'{'<"lld,·ur cdl-lllt'tfi,lft•d 

cworoxicit\' 
Radioassay ,; .. ;,g macroph,,g~.< 

(h) Interaction with cnmplcmt·m n·n·prurs un 
cells 

(5) 

Raji all radioimnumt aswy 

lnhibirior1 of ,·omplemem-d,•pmdmr lwnf•ho
')'te rase/1,• fonnation 

Reactants used in thl' test 

Fr~sh serum cumplcmt·nt, sensitised sheep 
red cells 

' "''1-Ciq, sensitised sheep red cells (or lgG
coatcd particles) 

J>urilll'll Clq, lg(l-coatl'lllatex particles 

J>urilicd Clq 
'"'-·1-Ciq, polyt•thylcne ~:lywl 
C lq-coateJ pulystyn:ne 1 uhcs, '"~I -anti

.:lohulin or enzyme-linked :mtiglobulin is 
USl'll in a second step 

l\1onodonal RF 
Monoclonal RF couplt:tf to microcristallinc: 

l·ellulos.:, 1"'•1-lgG aggregates 
Polyclunal RF, 1 ~'·1-lgG aggregates, purified 

carril'r human lgM, sh.-.-p :mtisL·rum anti
human lgM 

l'nlydonal RF, lgG-coateJ l:llex particles 

Human blood platelets 
Human blood lymphol·ytes, '"Cr-labcllecJ 

sensitised Chang liver cells 
Guinl'a-pig peritoneal exudate cells, I~" 1-

aggregatl's 

Cultured lymphoblastoitl (Raji) cells, 12;1-
antiglobulin 

l.ymphnrytcs from human :ttknnid, cOillJlle
melll-t:oatcd sh.-ep r<'d cells 
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Table 7 • Raji Cell Radioimmune Assay for Immune Complexes in Human Sc.:ra 

I'H AHG 

No. C01ses 
Equivalenr/MI 

Diagnosis No. Cases Positivt.· rf Positive Mean Rantte 

Serum hepatitis (with or .H IH 51.9 (J'; 124-212) 
without HB.Ag) 

Systemic Lurus u u 1011 .~2 7 ( 2·i- ll (I()) 

Erythemawsus 
Vasculitis 25 I i "){, JtH < 2'> - 10om 
SSPE 6 .\ 50 5H 124- 100) 
DHI: 21 15 (,2 62 U'i - 22 )l 

Malignancies 111-i 45 ·ll (!!~ 120- ~ fUl 

Hospitalized patients 60 5 H .. ~ w I 20- 100) 
Normal patients 120 4 .U 21 11 2- Wl 

(7) 

Table 8 • Generalizations Ahout Glonwrul;~r lmmunolluurt.·sn:m:e 
in Common Histological Types of ICGN in Man 

H isrological Type 

Proliferative GN 
Diffuse proliferative 

Diffuse proliferative with cresu:nrs 
Fncill l'rolifcration 

Memhranuus GN 

Membranoproliferative GN 
Suhemlothcli;~l dense dt.·pusit typt.· 

lnrramcmhranous dense dq,osir t)'Jll' 
h1cal sclerosing GN 
Chronic GN 

GN of Systemic Disease 
SLE 

lll'nodt-Schiittll·in purpur•• 

(45) 

Glomerular lmmunoflunresccnn· 

Diffuse granular 1,.,-G, variable lgA, lgM, fibrin . CJ may 
predominate in postsrrcpttKoccal GN. 

As above with striking fibrin derosits in crescents. 
l:m:al gmnular lgG and C.~. may he a>rominent lgA or lgM in 

segmental GBM and mesangial deposits. Fibrin variable. 
Diffu~· ht.·avy gmnuhu 1,.,-G illlll C.i with variable lgt\, lgM, 

tibrin . 

Prumim:nr gr01nular Cl, usually wich 1,.,-G, I~M . variable lgA , 
fibrin . 

C.i in GBM, TUM, Uowm;~n's ctpsule, withouc lg. 

Granular lgG, 1~-:M, C.~ in sclerotic area~ . 

Granular C.~ may be prominenc with or withouclgG,Igt\,lgM, 
fibrin . 

Often srrikin~o: gr;mular lgG, 1~-:A, lgM, C.\ corresponding co 
hiswlogictl findings wich granul01r TUM ilntl arteriolar 
.tcposits in 70');·. l:ihrin vari01hk·. 

(imnular 1~-:<i, lgM, C.\, ofll'll prumint•flt l~t\ ;ua.lfihrill, 
CSf>ctially in mes;m~o:ium. 
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Tahlc 9 • Exu~enous Anti~t·ns Involved in Human ICGN 

Amigen Clinical Cun.litinn 

Pharmaceurk.tl' 
l:oreign 5erum, toxnitls, dru~s 

Infectious A~ents 
8acrerial 

Nephritogenic srreprococci 
Staphylococall t~lbiiJ, Corymbttfltr'illm bot'iJ 
f:11terof0ccm 
Stt!molltlla typhflw 
'frrponmlll pa/lid11111 
Dip/ocofC/1.1 pnem,oniae 

Parasitic 
Plt~si110diMf11 malariat, P . .fakiPttr/11• 
SchiJtos•mtl man.ro11 i 
T oxop!t~J f11tl r.o,Ji i 

Viral 
Hepatitis 8 
Oncnrnavirus-~late•l anti.~en 

Measles 
Epstein-Barr viru~ 

(45) 

Serum sickness 

Poststrepwcoccal GN 
Infected atrioventricular shunrs 
lt.Ktcrial cndcK;tr,litis 
Typhoi.l fever 
Syphilis 
Pm:umonia 

Malaria 
Schistosnmi;L~is 

Toxoplasmosis 

lle&';llitis 
l.cuh·mia 
Subacute sclerosing panenccrhalitis, SLE 
Burkiu's lymJ,fuJJna 

Tahlt· 10. En,ln~cnous Anti~cns 
Involved in Human ICGN 

Anri~t·n 

Nudcar anti~cns 
Renal ruhular brush 

h1mlcr anri~cns 

Thyrol(luhulin 
Carcin1 K.:mhrycmk 

anti~en 

Tumor anti~t·ns 
lg 

(45) 

c:linical Con,fitinn 

SLE 
Membranous GN in 

Japan, sickle 
cell anemia. 
renal neu&llasia 

Thyroiditis 
Culunil: nrcinuma 

NeuJ'Ia~ms 
c:ryllglc lhulincmi;l 
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