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Erythrophilic Proteins of Bovine Plasma
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Summary. A saline eluate of sucrose washed bovine erythrocytes contains a few specific plasma proteins. The relation-
ship between the proteins and erythrocyte morphology and physiology is discussed.

Erythrophilic y-globulin (IgG E-C) is a plasma protein
which coats human erythrocytes in vivo and which may
be eluted with saline from sucrose washed erythrocytes? 2.
Recently it has been demonstrated that IgG E-C levels
increase in pathological conditions accompanied by acute
haemolysis®. The present study was made to determine if
a similar protein occurred in cattle and, if so, whether
changes would be induced by the haemolysis associated
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Fig. 1. a) Agar gel electrophoresis of the saline eluate of sucrose
washed normal bovine erythrocytes. b) Immunoelectrophoresis of
normal bovine plasma (upper well) and the saline eluate of sucrose
washed normal bovine erythrocytes (lower well) reacted against
rabbit antinormal bovine plasma (central trough). ¢) Immunoelectro-
phoresis of normal bovine plasma (upper well) and the saline eluate
of sucrose washed normal bovine erythrocytes (lower well) reacted
against rabbit antibovine IgG, (central trough}. The long spur in the
normal bovine plasma sample is due to the crossreaction with 1gG;.
d) Immunodiffusion showing reaction of identity between the saline
eluate of sucrose washed normal bovine erythrocytes (1) and normal
bovine fibrinogen (2) when reacted against rabbit antinormal bovine
fibrinogen (3). ) Immunodiffusion reaction with rabbit antibovine
haptoglobin in the central well, saline eluate from an animal prior to
infection with B. argentina in well 1 and saline eluate from the same
animal on the day of death from B. argentina in well 2. The 4 re-
maining wells contained daily saline eluates for the 4 days prior to
death.

with the intraerythrocytic protozoan parasite Babesia
avgentina. It was found that the saline eluate of sucrose
washed bovine erythrocytes contained not only a protein
similar to IgGE-C but also other plasma proteins.

Blood was collected into sterile trisodium citrate from
healthy cattle and from cattle experimentally infected
with B. argentina by blood passage from carrier animals®.
Blood samples were centrifuged at 250 g for 10 min and
the platelet rich plasma was removed. The blood was
washed 3 times in 10 volumes of 0.27 M sucrose in
0.0004 M phosphate buffer pH 7.2 at 1500 g for 10 min
at 4°C. After each wash the top layers of leucocytes and
platelets were also removed. The washed blood was sus-
pended in 25 volumes of saline, incubated at 22°C for
10 min and then centrifuged at 1500 g for 10 min at 4°C.
The supernatant was removed and the saline wash was
repeated. The 2 saline supernatants were pooled and
concentrated by ultrafiltration to the original volume of
washed packed blood. Control eluates were obtained from
both normal and infected blood by washing the blood 3
times in saline and using the 4th and 5th saline washes as
eluate.

Pure bovine IgG,, pure bovine haptoglobin and their
respective rabbit antisera and rabbit antisera to normal
bovine plasma were prepared as described elsewhere?:6.
Rabbit antiserum was also prepared against bovine
fibrinogen which had been obtained commercially? and
further purified by gel filtration and preparative agar gel
electrophoresis.

Agar gel electrophoresis (Figure la) of the saline eluate
of sucrose-washed normal bovine erythrocytes showed a
dense haemoglobin band, a lighter §,-globulin band and a
faint slow p-globulin band. Immunoelectrophoresis and
immunodiffusion always demonstrated fibrinogen and
IgG, (Figure 1, b, ¢ and d) while occasionally a faint band
due to an unidentified f,-globulin was also seen. The saline
eluate of sucrose washed erythrocytes infected with
B. argentina also contained haemoglobin, fibrinogen and
IgG, and in addition bovine haptoglobin was demonstrated
by immunodiffusion with specific antiserum (Figure 1e)
and by the series of peroxidase positive molecular poly-
mers separated by disc electrophoresis (Figure 2). By
contrast the control saline eluate of saline washed eryth-
rocytes contained only haemoglobin.

Haemagglutination was performed in microplates using
0.025 ml Takatsky loops and dropping pipettes. One drop
(0.025 ml) of 0.5%, sucrose washed erythrocytes suspended
in sucrose-phosphate buffer pH 7.2 was added to each
serial 2-fold dilution of heat inactivated antiserum and
observed for agglutination after 30 min. Fibrinogen
antiserum from a 1/1 to 1/4 dilution and IgG, antiserum
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froma 1/1 to 1/6 dilution agglutinated both sucrose washed
normal erythrocytes and sucrose washed infected eryth-
ocytes whereas haptoglobin antiserum did not agglu-
tinate normal erythrocytes but did agglutinate infected
erythrocytes from a 1/1 to 1/4 dilution.
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Fig. 2. Disc electrophoresis in 5%, acrylamide gel of the saline eluate
of sucrose washed normal bovine erythrocyte (a) and the saline
eluate of sucrose washed bovine erythrocytes infected with B.
argentina (b). The series of high molecular weight polymers in (b}
was due to haptoglobin. The fast migrating band in both samples
was due to a bovine albumin-amido black 10B marker.
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These results are in accord with those of FipaLgo et al.l
and indicate that sucrose washed erythrocytes appear to
be coated with immunoglobulin. Whereas the human
immunoglobulin is a distinct physiochemical fraction of
IgG, the bovine counterpart appears to be solely IgG, as
judged by its slow mobility and IgG reactivity. Like its
human counterpart it probably aids in maintaining
erythrocyte shape®.

The presence of fibrinogen in the eluate of sucrose
washed bovine erythrocytes requires some comment. It
did not originate in platelets?® which were removed during
preparation of the erythrocytes. In addition, the haem-
agglutination of sucrose washed erythrocytes with
fibrinogen antiserum indicated that the fibrinogen was
complexed with erythrocytes. This finding agrees with
the hypothesis that there is a basic relationship between
erythrocytes and fibrinogen® and may explain why re-
peatedly washed stroma always containg this protein 11:12,

The presence of bovine haptoglobin in the eluate from
sucrose washed erythrocytes infected with B. argentina is
also of interest. Bovine haptoglobin differs markedly in
polymerization sequence and chemical structure from its
human counterparts and is not normally present in serum,
but appears in times of stressS. Its presence in the eluate
is difficult to explain but because of its specific and avid
binding capacity for haemoglobin, it may act as a biolog-
ical plug to prevent haemoglobin leakage from erythro-
cytes whose membranes have been damaged by the growth
of the intracellular parasite.
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Autoantibody Formation Against Spleen in Rats ‘Chemically Splenectomized’ by Ethyl Palmitate
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Summary. The follow-up experiments with rats revealed auto-antibodies against spleens damaged by an iv. ethyl
palmitate injection. The antibodies could be shown in some animals only.

The work of StuarT?! and ProsnITz et al.? report on a
single i.v. injection of ethyl palmitate (EP) causing acute
spleen destruction in some laboratory animals, a so-called
‘chemical splenectomy’. We found a similar pharmaceu-
tical effect of EP in a model experiment with Wistar rats
(Jir4Asex and SEBESTIK?, SEBESTIX et al.4). The adminis-
tration of EP caused an initial storing of this drug chiefly
in cells of spleen sinuses; after 2448 h most animals
developed a segmental or even total necrosis of the spleen.
On day 5 to 7, following application of EP, some spleens
revealed signs of recovery proportional to the extent of
damage. The histological effect of EP, especially at the
initial stage following injection of EP, was followed by a
pronounced metabolic alteration of proteins and nucleic
acids in the spleen (KuZera and SesEstik?®). Thus the

damaged organ, as known from human pathology, may
act in some diseases as an alien antigen and induce anti-
body formation. Since some research workers experiment
with the possible application of EP which may abolish
non-surgically, partially or completely, the function of
the spleen, this finding is expected to become of actual
importance.
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