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It has been shown in guinea pigs and rabbits that the products of complete solution of collagen possess
extremely weak anaphylactogenic properties, which do not prevent their clinical use.
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In recent years the possibility of completely dissolving collagen fibers in an acid medium after pre-
liminary rupture of the intermolecular bonds in an alkaline saline solution has been demonstrated [3]. The
various collagen preparations obtained by precipitation of the solutions (films, sponges, replicas of hollow
organs) have beenused by the authors experimentally for the repair of blood vessels and the bile ducts, for
the treatment of burns, skin wounds involving extensive skin loss, wounds of the liver, and so on 5, 6].

The prospects of wide clinical application of these protein materials naturally bring up the question
of their immunologic properties. Collagen is known to possess very weak antigenic properties {2, 7-12],
evidently, because of the absence of aromatic amino acids in its molecule. The antigenic properties are
depressed still further after tanning and sterilization of collagen by v rays [7].

The object of the present investigation was to study the anaphylactogenic properties of collagen so-
lutions obtained from the bovine dermis and of the fibers precipitated from solution in a pure form, and
also as a complex with heparin, as used in plastic operations on blood vessels [5].

EXPERIMENTAL METHOD
Altogether two series of experiments were performed.

In series I, 10 guinea pigs weighing 280-300 g were immunized by a single subcutaneous implantation
of 60 or 120 mg collagen precipitated from solution by acetone in the form of fibers (4 animals) or of a
dried collagen-heparin complex (6 animals), so as to make the experimental conditions as close as possible
to those of experimental and clinical collagen implantations. The reacting dose (0.2 ml of 0.39% collagen)
was injected 30 days later intravenously, Bovine serum was injected as a control. The degree of the re-
action was assessed by L. A. Zil'ber's method. The animals were sacrificed and control histological
studies made.

To record the degree of the anaphylactic reaction objectively (graphic recording of the arterial pres-
sure and respiration), the experiments of series II were performed on 11 rabbits, since analogous inves-
tigations on guinea pigs are impossible.

Rabbits weighing 3000-3200 g were immunized with 0.5% neutral collagen solufion (8 animals), and a
solution of collagen with heparin (0.1 ml heparin to 10 m! of 0.5% collagen solution; 6 animals). Immuniza-
tion was carried out three times at intervals of 2 days in doses of 0.5 or 1 ml/kg body weight. As reacting
dose, 0.5% collagen solution was injected in a dose of 5 ml/kg 20 days after the first immunization, Two
control animals were injected with the same dose of collagen without preliminary sensitization. Yet another
two immunized animals were injected with bovine serum in a dose of 1 ml/kg as reacting dose.
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Fig. 1. Record of respiration (A) and arterial pressure (B)
after intravenous injection of reacting dose of collagen.

EXPERIMENTAL RESULTS

In most animals of series I negative (— ) or doubtful () results were obtained. No appreciable dif-
ference was found between the anaphylactogenicity of collagen or of collagen-heparin complex. In the con-
trol series the reaction was doubtful.

Histological investigation of the animals with weak anaphylaxis revealed moderate spasm of the
bronchi. No marked changes characteristic of anaphylaxis (edema of the lungs, hemorrhage into the lungs
or intestine, and so on) were observed, In most animals the histological picture was indistinguishable
from normal.

In series II, regular changes in respiration were observed in most animals of both groups (immunized
with collagen and collagen-heparin). In some animals 40-50 sec after the beginning of intravenous injection
of the reacting dose of collagen the amplitude of respiration was increased, and in most animals the respir-
ation rate was reduced by 33-509. After 1 or 1.5 min, respiration returned to its original level (see Fig. 1).
No differences were found in the respiration reaction between the animals of the experimental groups.

The results of measurement of the arterial pressure of the animals were varied in type. In four of
the 8 animals of group 1 an extremely slight increase of arterial pressure was observed (by 2-6 mm) in
step with the change in respiration. Later the arterial pressure gradually, and at different times — from
20 sec to 4 min — returned to its initial level and then remained unchanged until the end of the experiment.
In 1 rabbit, after a very transient increase, a slight decrease of pressure (4 mm) compared with its orig-
inal level took place, returning after 3 min to its initial value. In 2 animals 30-60 sec after the beginning
of injection of the reacting dose a very brief fall of arterial pressure (by 3-4 mm) was obgerved. Finally,
the tracing of the arterial pressure of one of the animals was unchanged. Among the animals of group 2,
which were immunized with collagen-heparin, no changes of arterial pressure were found in 2 rabbits,
while in the rest there was a slight increase similar to that described above. If bovine serum was injected
as reacting dose instead of collagen, the arterial pressure remained unchanged and respiration was weak-
ened only actually during the injection.

Hence, there was practically no decrease of arterial pressure such as is characteristic of the ana-
phylaxis reaction in rabbits [1].

Injection of the same dose of protein-free fluid (physiological saline) or of low molecular weight pro-
tein (serum albumin) caused no change in respiration or blood pressure. After injection of a macromo-
lecular carbohydrate (dextran), with a molecular weight of 300,000, a slight increase of arterial pressure
was observed in 2 animals and a small decrease in two others. A transient fall of arterial pressure was
also found in one of the control animals receiving an injection of collagen without immunization. These re-
sults suggest that the variation in arterial pressure in this particular series cannot be regarded as a mani-
festation of anaphylaxis; they were evidently associated with the nonspecific action of the macromolecular
solutions.
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Most reports in the literature are based on the study of the antigenic activity of acid-soluble or neu-
tral saline-soluble collagen fractions. The results of the experiments now described confirmed the hypo-~
thesis that alkaline-saline treatment preceding complete solution, although not breaking up the macromo-
lecule, may cause certain changes in the molecular structure of the collagen and diminish its antigenic ac-
tivity. Other evidence of this is the absence of allergic reactions in patients with collagen prostheses,
sponges, and films. However, further clinical investigations of the allergenic properties of collagen are
necessary.

Hence, the products of complete alkaline-acid solution of collagen, in the form of solutions, fibers
precipitated from them, and collagen-heparin complex, possess extremely weak anaphylactic properties.
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