The results are evidence that neutrophils can secrete peptide products regulating the
function of immunocompetent cells. It is well known that neutrophils penetrate more rapidly
than other cells into a focus of injury and they are the first to respond to injection of
most antigens [5]. Accordingly, it is logical to postulate that activation products of
neutrophils may serve as initiating factors in the development of cellular cascade reactions,
involved in the development of inflammation and the immune response. Under normal conditions
pepti@e products of intact neutrophils may act as the source of suppressor regulatory
factors of immunocompetent cells,
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One of the principal phenomena in which specific interaction of serum antibodies with
antigens against which they are directed is manifested is the precipitation reaction. The
writers showed previously that on immunization of rabbits with human albumin, starting with
the 7th day and throughout the period of the immune response precipitating activity is found
in the blood serum, directed both against human albumin and against autologous alpha-globu-
lins (AAG) of intact rabbit serum. The reaction between proteins of immune and intact blood
sera was recorded by immunodiffusion and immunoelectrophoresis in agarose [2]. The appear-
ance of precipitating activity was observed in 100% of animals immunized with human albumin
in a dose of 100 mg, and was absent in intact rabbits and rabbits immunized with other anti-
gens tested (human transferrin and IgG, bovine albumin, rabbit albumin, Vi-antigen, sheep's
red blood cells).

The aim of this investigation was to study the nature of a factor in rabbit immune
blood serum precipitating autologous serum alpha-globulins.

EXPERIMENTAL METHOD

Blood serum from.rabbits immunized intravenously by a single injection of human albumin
("Reanal," Hungary) in a dose of 100 mg per animal was used.
Antibodies in the immune serum were determined quantitatively by the passive hemagglu-

tination test (PHT) using sheep's red blood cells sensitized with human albumin [1]. The
AAG-precipitating factor was isolated by ion-exchange and immunoaffinity chromatography.
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Fig. 1. Disk electrophoresis of human albumin prep-
arations. 1) Human albumin ("Reanal'); 2) human
albumin preparation after purification, 7.57 poly-
acrylamide gel. Stained with Amido Black.

Fig. 2. Comparative analysis of precipitation arcs formed
by human albumin and intact serum factor with antibodies to
human albumin (countercurrent immunoelectrophoresis in aga-
rose). a) Antibodies to human albumin (2 pg/ml); b) human
albumin (1.5 ug/ml); c) serum of intact rabbit (dilution
1:2).

For this purpose the IgG fraction precipitated by ammonium sulfate at 33% saturation was
dialyzed against 0.05 M sodium -acetate buffer (pH 5.5) and chromatographed on a colum (2.0 x
10 cm) witih CM-Sephadex C-50 ("Pharmacia," Sweden) in a linear gradient of 0.05 M-0.6 M
sodium acetate buffer (pH 5.5) [6]. The rate of elution was 30 ml/h. TFurther purification
of the pooled and concentrated IgG fractions was carried out on a column (1.6 X 4 cm) of
Sepharose 4B with immobilized human albumin. The immunosorbent was prepared by the method
in [3). Immune fractions of IgG were adsorbed in 0.05 M sodium acetate buffer (pH 5.5)
containing 0.5 M NaCl. Bound protein was desorbed with 0.1 M acetic acid. TFractions conw=
taining AAG-precipitating factor were identified by Ouchterlony's immunodiffusion method

and by immunoelectrophoresis and countercurrent immunoelectrophoresis in 0.77% agarose gel
("Serva," West Germany), made up in 0.025 M veronal-medinal buffer (pH 8.6) [1]. To study
precipitating activity of the immune rabbit serum, it was adsorbed with human albumin in the
proportion of 6-30 g albumin to 1 ml of immune serum. Completeness of adsorption was
monitored in the precipitation reaction by countercurrent immunoelectrophoresis in agarose.
A preparation of human albumin purified from impurities was used for adsorption. The albu-
min was purified by methods of anion- and cation-exchange chromatography [4] and preparative
electrophoresis in 7.5% polyacrylamide gel (PAG) by the method in [5]. 1IgG isolated from
the immune serum were fragmented with papain ("Merck," West Germany); with enzyme and pro-
tein in the ratio of 1:50 by the method in [7]. Fab- and Fc-fragments were separated on a
column (0.4 % 1 cm) with protein A-CI-Sepharose 4B ("Pharmacia™), equilibrated with 0.1 M
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TABLE 1. Inhibition of Precipitation Re-
action between Intact and Immune Rabbit
Sera by Fab-Fragment of Rabbit Antibodies
to Human Albumin

Experimental conditions

1. & = Precipitation reac-
s § E::g & [Fab-fragqFe-frag- | yion Ygith immune
=% |gBS |ment, |ment,  lseqym
52 Foz |= |m
833 o283

20 80 —_ — -+

20 60 140 — -+

20 55 175 — Inhibition

20 50 210 — »

20 45 245 — »

20 40 280 — »

20 60 — 76 +

20 40 —_ 152 +

20 20 - 304 +

20 — — 380 -+

Legend. Final volume of each sample was
100 ul.

Tris-HC1 buffer solution (pH 6.5). The Fc-fragment was desorbed with 0.1k M acetic acid.
Activity of the isolated Fab- and Fc-fragments was estimated by ability to inhibit the
precipitation reaction between alpha-globulins of intact serum and of the immune serum. -For
this purpose, various quantities of Fab- and Fc-fragments (the final volume of each sample
was 100 11l) were added to intact rabbit serum (20 ul) and, after incubation for 18 h at room
temperature, the ability of the intact serum to give a positive precipitation reaction with
immune rabbit serum was investigated (countercurrent immunoelectrophoresis in agarose).

EXPERTMENTAL RESULTS

As a result of fractionation of proteins of the immune rabbit serum, AAG-precipitating
factor was found to be precipitated at 33% saturation with ammonium sulfate, i.e., together
with IgG. On chromatogtaphy of the immune serum on CM-Sephadex C-50 this factor was eluted
in fractions of the protein peak, which also included IgG. Investigation'of the immune serum
by immunoelectrophoresis in agarose showed that the test factor has the mobility of gamma-
globulins and is found in the precipitation arc corresponding to the migration zone of IgG.
Consequently, the factor responsible for precipitation of AAG in rabbits is IgG.

According to the PHT data the concentration of antibodies to human albumin in the immune
serum was 1:4096. During ion-exchange chromatography of the immune serum it was found that
antibodies to human albumin are present in the same fractions as the alpha-gtobulin precip-
itating factor. An attempt was made to separate them by the immunoaffinity method on a
Sepharose 4B column with immobilized human albumin. The results showed that the alpha-globu—
iin precipitating factor is bound with human albumin linked to Sepharose. Immunoelectropho-
retic analysis of the fractions showed that this factor is found in material desorbed from
the column by 0.1 M acetic acid, and consisting of antibodies to human albumin, but is not
found among proteins not bound with the sorbent. The results suggested that antibodies to
human albumin are the factor fesponsible for precipitating AAG. This suggestion is confirmed
by the results of adsorption of immune rabbit serum by human albumin. Addition of albumin
‘in a concentration of 15 pg/ml immune serum completely abolished its ability to bind alpha-
globulins of intact rabbit serum in the precipitation test. It must be pointed out that a
purified preparation of human albumin, forming one homogeneous zone on PAG electrophoresis
(Fig. 1), was used for adsorption. Inhibition of the reaction after exhaustion of the
immune serum with the human albumin preparation, freed from impurities, indicates that anti-
albumin antibodies are involved in this phenomenon. This conclusion is supported by com-
parative analysis of the precipitation arcs formed by antibodies to human albumin. It will
be clear from Fig. 2 that the formation of precipitation lines took place both with human
albumin and with AAG and was accompanied by "spur" formation, indicating partial identity
of the antigens.
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The region responsible for precipitation of alpha-globulins was localized in the anti~
gen—-binding fragment of antibodies to human albumin. This was shown in experiments to study
inhibition of the precipitation reaction by Fab-fragments of IgG, isolated from immune
rabbit serum. It was found that the Fab-fragment completely inhibited the precipitation re-
action between alpha-globulins of intact serum and of immune rabbit serum, whereas the Fc~-
fragment had no effect on this reaction (Table 1).

AAG-precipitating activity discovered in the blood sera of rabbits immunized with
human albumin is thus associated with antibodies to human albumin cross-reacting with auto-
logous proteins (alpha-globulins). The phenomenon of synthesis of antibodies to ‘one auto-
logous protein, induced by injection of a cross-reacting antigen, can be regarded as an
autoimmune reaction, evidence of selective abolition of immunologic tolerance to an auto-
logous antigen in the period of the immune response to a foreign antigen. The unusual
feature of the autoimmune response is that antibodies synthesized to human albumin are
directed, not against the antigen with the greatest degree of homology (rabbit albumin),
but against another rabbit blood plasma protein.
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