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[Hk BINDING OF SOLUBLY ANTIGEN-ANTIBODY COMPLEXES
TO BRYTHRQCITES ’

Acta Haematologica F. Gramlich
Vol 30 No 3 pages 153-158, 1963 H.B. Muller

As investigations by Sorkin [1] and Weigle [2] have
shown, cellular blood compunents are essentially concerned
in the elimination of antigen-antibody complexes from the
circulation. For leucocytes and thrombocytes it has been
shown in this connection that they either phagocytize solu-
ble antvigen-antibody products developed in the blood plasma
or adsorb them to their surface and suffer injuries in the
process which bring about cell destruction [3,4].

The present article is intended to mske a c¢ccniribu-
tion to the question of what part the erythrocytes aic cap-

~able of playing in the eliminetion of solublec antigen-anti-

body ccmplexes. We started with the suggesticn mede by
Duesterg (5] that a cleansing runction in the circulating
blood is to be attributed to the erythrocytes on the ground
of the multivalent combining power of their large total
surface and their consequent adsorption capecity. As ecerlier
articles have been able to show, the adsorption tc¢ the sur-
face c¢f the erythrocytes is a quite specific process, as hae
been <cemonstrated for heterogenous macromolecular substances
such e.g. as bacterial lipopolysaccharides [6] or myxovirue-
es [7) as well as for homologous plasma proteins [8,9,10,11].

By a technique which has already been applied to the
gtudy of the normal plasma protein film on the surface of
human erythrocytes [9), we nave tested here to what extent
an adsurption cf solutle antigen-antibody complexes 1o the
surface of rabbit erytihrocytes takes place. These soluble
immune complexes were always produced in antigen excess.
Human albumin and rabbit antibodies served as a model system.
In the experimental eeriee somatimes the ?%tigen and some-~
times the antirody was marked with lodine 1.” For comparisog
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we ujcd the adsorption quota o} the individual components
of th. jumune complex (iodinelsl-tagged ™ nan albumin and
iodinel’i-tagged rabbit gamma globulin)

- Matarial
gatgnis
.

1 Iodinel3l—tagged racbit antibody aegainst human
alcuain was prepared by the following method: Rabbits were
pensitized against human a’btupin (Behring-Werke, Marburg)
with Freund's adjuvant. Blood and serum containing antibody
were obtained by heart puncture. The rabbit gamma globulin
was srecipitated in 1.75 o amicnium sulfate solution, dis-
polv.i in SHrensen's phosphate buffer, pH 8.0, and tagged by
a slightly modified Pressmun and Sternberger 112] method with
iodinel3l (Radiochemical Centre, Amersham). From the solu-
tion thus treated, at the equivalence point of the nephelo~
metric Heidelberger curve, which is characterized by a tur-
 bidicy maximum [13,14), a specific albumin-antialbumin~anti-
 body precipitate was precipitated out with the calculated
. amouit of albumin, repeatedly washed with physioclogicel NaCl
- golution 4o eliminate in large part any free iodine components,
“dissrlved in 0.01 n HCl, end separated into aldumin and anti-
. budy in a column with "Sephadex G 100" (height of column 65
.cm).(15,16)}. In the first fracticmsthe antibody protein,
“which is present in pure form ir. the soclution, is concentrated,
. after the albumin always present in small quantities after
neutralizaticn with antibodies and precipitate formation has
prec.-itzted out. From th: last fractions it was possible
. afte neutralization to obtain a soluble antigen-antibody
" comp. x, the gamma globulin-antiovody content of which was
. dete-~iined from the measur=d impulse counts of actiivity mea-

" gure-ent. Excess albumin is always obtained with such an
tntigen-antibody complex for reasone inherent in the method.
_ For purely formal reasons two molecules of albumin ware uged
p.r wolecule of gamma globulin in view of the confidently
assuzable bivalence of the mntibody molecule [7], so that

the scluble antigen-antibody complex is made up of 1 molecule
of antibody and 2 molecules of antigen.

2. "Very pure" unmarked human albumin was obtained
fron the Behring~Werke, Harburg.

3. Iodinel3l-tagged human albumin came from the Radio-
chienical Centre, Amersham; it was dialyzed to remove free
iodire 24 houre at 4°C ezainst physiological NaCl aolution
befcre use.

4. The preparation of soluble antigen-antiboudy com-
plex was done by adding the quantity of antibody-bearing 1
. rabtit serum computed by a Heidelberger curve to the iodine 31.
* tageed human albumin. Here again we must reckon with free
albunin which is not bound in'the antigen-antibody complex.
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. Results

Hethod

‘ Three ml each of the antigen-antibody complex solu-
tions thus prepared with known immune-complex content (Table
I, Column 4), with the antibody %E one case and the antigen
1i tne other tagged wilh iodineldl  ana 4is0 of pure ioinel3?
tagged antibody solutions without albumin and albumin solu-
tions without antibody, were incubated with 2 ml of an ery-
throcyte suspension from the rabbit for two hours at room
temperature and then washed with a SUrensen phosphate buffer
solution, pH 7.2, to which physiological NaCl solution had
been added in a 1l:1 ratio, by the following method: The 5 ml
of whole blood solution wuy mixed with 5 ml of buffer solu-
tion, centrifuged for three minutes at 1200 g, and 5 ml of |
upper stratum piped off in each cass. This washing process
was repeated ten times. The radiocactivities in the various
wash waters and in the erythrocyte sediments were measured.
For this purpose a scintlllatién counter with a drilled-out
crystal was used, made by Fridseke & HUpfner, Erlangen.

By the equilibrium amount Py (Table I, Column 3) in %

+ 0f the original amount of the protein in question is meant

the activity and so, the relationship between activity and
protein content being known, the absolute quantity of pro-
teins obtained when equal impulse numbers were found in the
liquid and the erythrocyte sediment (which also always con-
tained a certain proportion af the liquid). From this in
accordance with the scheme uséd in an earlier article [9]

the number of molecules ¢r of immune complexes per individual

erythrocyte (Mgg, Table I, Column 7) could be computed from
. the number of erythrocytes in the starting material (Zg,

. . Table I, Column 5) when the total amount of protein pu¥ in

(Gg, Table I, Column 4) was known. The concentration factor
F is found as the quotient of the number of individual mole-
cules of human albumin or rabbit gamma globulin and the cor-
responding nu._ber of immune complexes which are adsorbed ¥o '
the surface of the erythrocytes under equal conditions. As
is evident from Table I, widely differing Mgg numbers were
found as between samples 1-3 and 9 and between 4-8 and 10-11,
This must be considered as due to the methOdolo§§ially con-
ditioned fact that in the studies of 1-8 iodine -tagged
hum.an albumin from the Radiochemical Centre, Amersham, was
used, and in samples 9-11 human albumin from the Behring-

Wer<e, Marburg, was used. In the iodinel3l-tagged human al-

bumin from Amersham considerable denaturation phenomena were
obszrved which could not be found in the same degree in the
corresponding albumin from the Behring-Werke. As control’
stulies showed, the adsorptioh of proteins is largely condi-
tioned by their provenience. | !({ Note] Unpublished experi-
ments.) But since only sampleg 1-3 iwere.compared with 4-8
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and 9 with 10-11, the differinr behavior play~ ns
pretent considerations. ¢ play? nd part in the

Discugsion [

The results show that both the heterologous albumin
a3 antigen and the homologous gamma globulin as antibody in
lhe rorm of an immune complex are bound more strongly to the
sur:iwce of the erythrocytes than the corresponding proteins
dis:olved in the free state. The soluble antigen-antibody
com»l2x formed thus possesses with respect t0 the erythrocyte
gur.nce a greater tendency to adsorption, which is defined as
epecific surface activity [18], than the individual proteins
of v.ich the immune complex is composed. As. shown by Table I,
it 3 greater by a factor of 3 to 12 than in the components
Iror which the soluble complex is made up. From this finding
tne —onclusion may be drawn with great probability that the

. ery rocytes within the circulating blood perform a cleansing

funclion with regard to soluble antigen-antibody complexes

. Tforrnad. Their capacity for a specific adsorptive bond with

such substances may be regarded as evidence for their corre-
sponding function. Whether the corpuscles themselves suffer
damage in the process and fall prey to an accelerated sequed-
tration, as is obviously the case especially in allergic-
hemolytic conditions, must remain an open question.

We thank the German Research Society for its esupport
and Miss E. Buddenhagen and M&sa R. Bixt for their valuable .

' assistance.

Cv

Swanary

The surface of erythrocytes adsorbes soluble antigen-
antibody complexes to a greater extent than it does either
of the two components of the complex separately. Human albu-
rin and rabbit antihuman-albumin antibody were investigated
as a model of a soluble antigen-antibody complex. The speci-
fic concentration of the immune complex at the.red cell sur-
facae suggests that these cells are actively involved in the .
removal of antigen-antibody complexes from the circulation. / :
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