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Effects of a human plasma fraction on skin reactions in
the rat and rabbit

The human plasma fraction (Iml of the combined fractions II and IV, Ford-
Hutchinson, Insley & others, 1973) that showed anti-inflammatory activity in the
rat carrageenan-induced paw oedema test, when injected intravenously in female
Wistar rats after the intradermal injection of 0-05 ml of 1-0 g per 100 ml (w/v)
carrageenan (Viscarin Marine Colloids) in 0-9 g per 100 ml (w/v) NaCl, also inhibited
the extravasation of circulating azovan (Evans) blue dye.

All intradermal injections were made on the backs of the animals, which were
shaved 24 h before. The diameters of the lesions were measured on the under
surface of the skin (Carr & Wilhelm, 1965), 3 h after injection of the dye, with a
Bencard Skin Testing Reaction Gauge and the intensity of the extravasated dye was
assessed with a Lovibond Flexible Optic Tintometer according to Chamberlin & Jolles
(1972). The plasma fraction significantly reduced both the diameter and the intensity of
the lesions (control: diam. 8-5 4~ 1-33 mm, intensity, 76 4- 7%;; plasma fraction: diam.
49 4 21 mm, intensity 49 4 189%. P<0-001, n = 9). However, the plasma
fraction did not affect the blue dye permeability produced by the intradermal in-
jection of histamine (5 ug), 5-hydroxytryptamine (5 ug), bradykinin (0-5 ug) or
prostaglandins E; (0-5 ug), E; (0-5 ug) or Fy, (0-5 ug). Thus the anti-inflammatory
effect of the plasma fraction in the cutaneous reaction to carrageenan in the rat is
not due to an interference with the actions of the above mediators. This finding
confirms the results of other work with carrageenan-induced rat paw oedema (Bolam,
Elliott & others, 1974; Smith, Ford-Hutchinson & others, 1974).

The effects of intravenous injections of the plasma fraction were also tested against
the passive cutaneous anaphylaxis (PCA) and reversed passive Arthus reactions in
the rat by the method of Levy (1964). The antigen in both reactions was bovine
serum albumin (Sigma Chemical Co.), 8 mg per animal, and the antibody was rabbit
anti-bovine serum albumin (Behringwerka A.G., Marburg), 0-C5 ml (0-35 mg protein)
per animal. The results show that while there was no effect on the PCA
reaction (control: diam. 10-1 4 1-7 mm, intensity 76 -4 7%; plasma fraction:
9-8 4+ 1:7mm, 77 & 7% n = 10) the plasma fraction significantly reduced both the
diameter of the skin lesion and the intensity of the dye infiltration in the Arthus
reaction (control: diam. 11-2 & 1-1 mm, intensity 84 4- 6%; plasma fraction:
7-9 4 1-4 mm, 62 4 8%, respectively P<<0-001, n = 10). Further experiments were
performed with the reversed passive Arthus reaction in the rabbit (Humphrey, 1955)
using 20 mg of bovine serum albumin and 0-1 ml (0-7 mg protein) of antibody per
animal. It was found that intravenous administration of the plasma fraction
produced a small but definite reduction in the degree of haemorrhage at the site of
intradermal challenge.

One of the main differences between cutaneous anaphylactic reactions, such as
PCA, and the Arthus phenomenon is the role of leucocytes (Cochrane, 1965). The
Arthus reaction is eliminated in the rat (Cochrane, 1965) by depletion of polymorpho-
nuclear leucocytes whereas cutaneous anaphylaxis is not affected. The results of the
present work therefore suggest that the plasma fraction may exert its anti-inflam-
matory action in cutaneous reactions, such as the Arthus reaction and carrageenan-
induced lesion, by interfering with leucocyte emigration. This mechanism may also
apply, at least in part, to other inflammatory responses, e.g. carrageenan-induced
paw oedema reaction. However, one of the major effects of the plasma fraction fin
this latter reaction is to reduce the increased permeability to circulating proteins
(Bolam & others, 1974) and there is evidence (Hurley, 1972) that leucocyte emigration
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and increased vascular permeability are completely separable phenomena. If one
of the sites of the anti-inflammatory effects of the plasma fraction involves leucocyte
migration, then its effects resemble those of many conventional antirheumatic drugs
(see Di Rosa, Papadimitriou & Willoughby, 1971). It has also been suggested that
complement may be concerned in causing the accumulation of polymorphs in the
Arthus reaction (Ward, 1968) as well as being an important mediator of non-immuno-
logical events leading to increased vascular permeability (Willoughby, Coote & Turk,
1969; Di Rosa, Giroud & Willoughby, 1971). The plasma fraction had no effect
on the haemolytic complement system in vitro or on the circulating titre of total
haemolytic complement (Rosenburg & Tachinana, 1962) of groups of rats killed either
30 min or 2 h after the intravenous injection of the fraction.
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