PATHOLOGICAL PHYSIOLOGY AND GENERAL PATHOLOGY

EFFECT OF PARMIDINE (PYRIDINOL CARBAMATE) ON
MICROVASCULAR PERMEABILITY IN THE LUNGS, SKIN,
AND MESENTERY

M, P, Gorizontova and G, Ya. Shvarts ' UDC 615,272.4,015.4: 612,38

The effect of parmidine (pyridinol carbamate) on microvascular permeability in various organs
was studied by the use of different models of increased vascular permeability in experiments
of mice and rats, Parmidine was shown to have a normalizing action of increased vascular
permeability due to the antibradykinin properties of the compound, The resulis of this investi-
gation correlate with clinical data obtained during the treatment with parmidine of patients
with various diseases accompanied by microcirculatory disturbances.
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The important role of the kinin system of the body in the regulation of blood flow and mierovascular
permeability has been demonstrated in an extensive experimental and clinical material [3, 6, 11, 13, 15], It
is accordingly interesting to study the effect of parmidine (pyridinol carbamate), a kinin antagonist, on micro-
vascular permeability in different vascular regions: the lungs, mesentery, and skin,

EXPERIMENTAL METHOD

The effect of parmidine on microvascular permeability in the lungs was studied in male mice weighing
20-22 g with experimentally induced adrenalin edema of the lungs [12], Adrenalin was injected into the lateral
caudal vein in a dose of 50 ug/kg body weight, the animals were killed 5 min later, the lungs were removed
and weighed, and their weight relative to the body weight (lung index) was calculated. Parmidine, in doses of
10, 25, and 50 pg/kg, was administered by gastric tube as a 1% aqueous solution 60 min before injection of
adrenalin, Each dose of parmidine was given to 10-12 mice.

The effect of parmidine on microvascular permeability in the skin was studied in male rats weighing
140-160 g. Under superficial ether anesthesia, 0.6 ml of a 2% solution of the dye Evans' biue was injected
intravenously (into the jugular vein); 1 min later 0.1 ml of a 0,01% solution (10 pg) of bradykinin or histamine
was injected into an area of depilated skin of the abdominal wall symmetrically to the right and left of the
midline. Each substance was injected at four points of the skin surface. The rats were killed 30 min later,
the abdominal skin was excised, and the diameter of the stained papules was measured by means of calipers
[10]. Parmidine, in doses of 10, 25, and 50 ug/kg, was given by the method described above 60 min before
the bradykinin and histamine, The action of each dose of parmidine was tested on six animals, Rats of the
control group (eight animals) received 1 ml of isotonic sodium chloride solution.

The effect of parmidine on microvascular permeability in the mesentery was studied on 20 male rats
weighing 180-200 g, in which aseptic peritonitis was induced by intraperitoneal injection of 1 ml of 0.2% silver
nitrate, Disturbances of mesenteric microvascular permeability were determined usingthe ink method, by
injecting 0.25 ml purified ink per 100 g body weight intravenously, 3 h after injection of the silver nifrate,

To assess the disturbances of mesenteric microvascular permeability quantitatively two methods were
used: 1) the method suggested by the writers previously [2], and 2) analysis by means of a television analyzing
systems (TAS, from Leitz, West Germany) and subsequent caleulation with the Hewlett-Packard 9810A com-~
puter [7]. To assess the extent of involvement of the blood vessels, a coefficient K was used: the ratio of the
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Fig, 1. Effect of parmidine on lung index (LI) in mice with pul-
monary edema caused by intravenous injection of adrenalin. Col-
umns represent values of LI in intake animals (I), control (C), and
after oral administration of parmidine in doses of 10, 25, and 50

mg/kg, _

Fig. 2, Effect of parmidine on severity of disturbance of perme-
ability of skin capillaries caused by histamine and bradykinin in
rats, Abscissa, dose of parmidine (in mg/kg); ordinate, diameter
of stained papules (in mm). Each point on graph corresponds to
arithmetic mean of measurements of four papules in six animals,

Fig, 3, Normalizing action of parmidine on mesenteric microvessels in peritonitis in-
duced by silver nitrate in rats, Deposition of colloidal carbon particles in a venule in
control (a) and after preliminary administration of parmidine in a dose of 50 mg/kg (b).
Magnification 100 X,
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TABLE 1, Effect of Parmidine on State of Mesenteric Microvascu-
lar Permeability in Aseptic Peritonitis

Number of mesen- Number of rats with different
ferle e"é”éi?:fﬁ](lfﬂa  degrees of labeling (% of
of total number number of animals in
Series of experiments Examnined) experiment
0o lo—10 (1)8/er 0 i It 1334 v
Intraperitoneal injection of 1 mi
0.2% silver nitrate 64 | 26 | 10 | 20 | 8 | 8 | 8 | 40
Intraperitoneal injection of 1 ml
e puate+ 8o | 13 7] 3 {7 /| 7] 6 | 2

TABLE 2, Distribution of Different Inten-
sities of Labeling in Mesenteric Micro-

vessels
Relative percentage of gradations

Gradations of of density in animals
optical density . . “with aseptic
on 10-point with aseptic | oo ongris +
scale peritonitis parmidine

i* 14 4

z 12 1

3 16 14

4 21 24

5 37 47

*Corresponds to maximal intensity.

total area of deposition of colloidal carbon in the vessel wall to the total surface area of the mesenteric prep-
arations examined, Parmidine was given internally in a dose of 50 mg/kg 60 min before injection of the ink,

EXPERIMENTAL RESULTS

Intravenous injection of adrenalin into mice led to an increase of almost 30% in the lung index, evidence
of an increase in the weight of the lungs because of migration of the liquid part of the blood into the lung tis-
sue, Parmidine in doses of 10 and 25 mg/kg reduced adrenalin edema by 16 and 27% respectively, A further
increase in the dose of parmidine did not potentiate its action significantly (Fig. 1).

Intradermal injection of bradykinin and histamine caused an increase in microvascular permeability of
the rat skin and the appearance of a blue stain at the sites of injection. In animals receiving parmidine in a
dose of 10 mg/kg no change was observed in the diameter or intensity of staining of the papules compared
with the control group. An increase in the dose of parmidine to 25 mg/kg led to a decrease in the action of
bradykinin by about 50%. In a dose of 50 mg/kg, parmidine reduced the diameter of the stained papules at
the site of injection of bradykinin by more than 60%. A further increase in the dose of parmidine to 100 mg/kg
caused no increase in its inhibitory effect on the bradykinin-induced disturbance of skin capillary perme-
ability (Fig. 2).

In all the doses used, parmidine had no effect on the disturbances of microvascular permeability induced
by histamine, evidence of the selective antibradykinin direction of action of this substance,

In rats with aseptic peritonitis parmidine reduced both the intensity and the extent of disturbances of
mesenteric microvascular permeability (Fig. 3, Table 1), Analysis of the mesenteric preparations by means
of a television system showed that the maximal intensity of labeling (1st degree) in rats receiving parmidine
was lower than in the control and, conversely, the minimal density of labeling (5th degree) was higher, evi-
dence of a lower intensity of damage to the vessels (Table 2),

The extent of spread of lesions in the microvessels of the animals receiving parmidine also was less
than in the control, For instance, coefficient K for these animals was 7.3°107°, compared with 14.6 .10~ in
the control, i.e., twice as high.

The experiments thus showed that parmidine reduces microvascular permeability in certain organs-
when increased as a result of simulation of various pathological states, This action of the drug can be at-
tributed to its antibradykinin properties. For instance, in adrenalin-induced pulmonsary edema in mice,
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parmidine in a dose of 25 mg/kg reduced the intensity of the edematous response almost by one-third, These
observations confirm the fact, established by Rothschild [12], that a component connected with activation of
kinin formation and responsible for approximately one-third of the edematous response of the pulmonary
microvessels is present in adrenalin-induced pulmonary edema,

In disturbances of capillary permeability in the skin induced by bradykinin and histamine, parmidine

also had an inhibitory action, but only against the effects of bradykinin, These experiments confirmed previous
observations made on a model of edema of the limb in rats, showing the selective antibradykinin action of
parmidine and its inhibitory effect on the intensity of the exudative reaction in rats with peritonitis induced

by silver nitrate [8, 9],
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