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Single injection of mexidol (drug with antioxidant and membranotropic effects) to animals
with reactive fever produces a multicomponent effect on the lymph circulation. The drug
increased the number of functioning lymph capillaries and contractile activity of wall and
valvular leaflets in rat small intestinal mesenteric lymphangion, accelerated lymph drainage,
thus stimulating lymph formation and lymph flow.
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Almost all pathological changes (including reactive
fever, RF) are associated with intensification of free
radical processes [4,6]. LPO products are released
from the interstitium into the lymph and are thus trans-
ported into common circulation. However, the lym-
photropic mechanisms underlying the effects of many
drugs remain little studied until now. Evaluation of the
contribution of the “lymph” component into realiza-
tion of drug therapeutic effect is therefore an import-
ant problem.

We studied the effect of mexidol (a drug with
antioxidant and membranotropic effects) on lymph
formation, contractile activity of the lymph capillary
walls and valves in the rat small intestinal mesentery
and on the cytological composition and toxicity of the
central lymph in RF.

MATERIALS AND METHODS

Experiments were carried out on albino rats (200-230
g) divided into 4 groups. Group 1 animals were in-
jected (intramuscularly) with apyrogenic solution, group
2 rats received a single (100 pg/kg) dose of pyrogenal,
group 3 received mexidol (Ellar Company) parente-
rally in a single therapeutic dose (5 mg/kg), and group
4 animals received the same dose of mexidol 30 min
after pyrogenal injection. Experiments were carried
out on narcotized (50 mg/kg sodium ethaminal intra-
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muscularly) animals at the stages of temperature rise
and drop (2.0-2.5 and 4.0-4.5 h after pyrogenal injec-
tion, respectively). Lymph flow rate was evaluated by
the volume of the lymph released from the thoracic
lymph duct (TLD). Leukocyte count and toxicity of
the lymph were evaluated [14]. Microcirculation of the
lymph and contractile activity of the wall and valvular
leaflets in small intestinal mesenteric lymph capilla-
ries were studied by vital microscopy. The image was
transferred from the microscope into PC through a
digital videocamera. Standard Adobe Premier 6.0 video-
capture software was used. Euthanasia was carried out
by injection of a lethal dose of narcotic. The data were
statistically processed using Student’s ¢ test.

RESULTS

Injection of mexidol 1.6 times accelerated the lymph
flow from the TLD of intact animals and did not mo-
dify contractile activity and amplitude of contractions
of the capillary walls and valvular leaflets in mesen-
teric lymphangions (Table 1), while the number of
functioning vessels increased significantly (by 35%).
The ratio of lymphangions with different functional
activity (presence of phasic contractions of wall myo-
cyte and valvular work) after a single injection of the
drug remained the same as in intact animals. No wall
contractions and closure of valvular leaflets was re-
corded in 47% cases, wall contractions and valve clo-
sure in 22%, contractions of the wall alone in 26%,
and valvular leaflet closure alone in 5% cases. Mexi-
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dol did not modify cell composition of the central
lymph and the lymph toxicity (Table 2).

Drug injection in RF significantly (2.5 times) in-
creased lymph flow during the stage of body tempera-
ture rise, increased contractile activity of myocytes in
lymph capillary wall (3-fold) and valvular leaflets (2.5
times) in comparison with animals receiving no mexi-
dol. Later (4.0-4.5 h after pyrogenal injection) the
number of spontaneous vasomotions in walls and val-
ves in animals injected with mexidol increased 1.9
times and lymph flow rate from TLD 1.8 times. Con-
tractions of the walls and valves had similar amp-
litude and became synchronous during all periods of
the experiment; burst vasomotions disappeared. The
number of lymph capillaries with simultaneously
functioning walls and valves was 12% higher in the
group of animals injected with mexidol. The content
of leukocytes transported with the lymph into com-
mon circulation remained elevated (by 15%) in rats
with RF. Mexidol reduced TLD lymph toxicity during
RF: by 21 and 36% during temperature rise and drop,
respectively.

Mexidol, a 3-hydroxypyridine derivative and struc-
tural analog of vitamin B, carrying succinate (a tricar-
bonic acid cycle metabolite) in its chemical compo-
sition, is a so-called “duplicator” of endogenous bio-
energetic reactions under conditions of hypoxic stress;
it is considered as an antioxidant. Mexidol inhibits
free radical LPO processes, increases activities of anti-
oxidant enzymes, and produces positive effects on the
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physicochemical characteristics of membranes by in-
creasing the content of polar lipid fractions (phos-
phatidylserine and phosphatidylinositol) and reducing
the cholesterol/phospholipid ratio and viscosity of the
lipid bilayer. The drug modifies activities of phospho-
diesterase, acetylcholinesterase, optimizes the content
of cyclic nucleotides, improves energy metabolism in
cells. On the whole, mexidol produces a membrane-
modulating effect improving membrane sensitivity to
drugs. At the whole-body level mexidol is charac-
terized by antiatherogenic (hypocholesterolemic) ef-
fect due to inhibition of LDL oxidation and platelet
aggregation. It stabilizes erythrocyte membranes and
improves microcirculation. The drug is characterized
by cardio-, stress-, and myeloprotective effects. Due
to its antihypoxic, antiischemic, nootropic, anxiolytic
effects, mexidol increases dopamine content in the
brain, optimizes synaptic neurotransmission, and cor-
rects CNS dysfunctions during aging. Mexidol promo-
tes a decrease in oxygen consumption, thus stimula-
ting the adaptive compensatory functions of the body
[1-3,5-10,12,13].

The mechanism of its effect on lymph circulation
and contractile activity of myocytes in walls and val-
ves of the lymphangion in RF seems to be due to mo-
dification of microenvironment of membrane recep-
tors on the cell surface. This treatment can modify the
conformation and capacity of these proteins to bind
bioactive substances generated during fever. Diffuse
distribution of the antioxidant in the cell results in

TABLE 1. Effects of Mexidol on Lymph Flow Rate in TLD and Contractile Activity of Rat Lymph Capillary Walls and Valvular

Leaflets Normally and in RF (M+m)

Group 2 Group 4
Parameter Group 1 Group 3
2.0-2.5 h 4.0-4.5 h 2.0-2.5 h 4.0-4.5 h

Lymph flow rate, 0.45%0.04 | 0.75+0.07* | 0.83+0.09* | 0.76%x0.08* | 1.79+0.25* | 1.43+0.19*
10—2 ml/100 g/sec (n=8) (n=8) (n=8) (n=8) (n=7) (n=6)

Wall contraction rate, min 8.10+£1.03 | 12.30+1.74* | 16.10£1.05*| 8.43+1.67 | 35.91+3.62"| 29.77+3.09*
(n=10) (n=9) (n=9) (n=7) (n=7) (n=8)

Valvular leaflet closure rate, min 5.70+0.76 | 11.10+£1.88*| 13.50+1.48*| 6.17+£0.81 | 27.29+3.03" | 23.87+2.76"
(n=6) (n=6) (n=6) (n=7) (n=7) (n=8)

Note. Here and in Table 2: p<0.05 compared to: *group 1, *group 2.

TABLE 2. Cytological Composition and Toxicity of Thoracic Duct Lymph Normally and in RF during Mexidol Treatment (M+m)

Group 2 Group 4
Group 1 Group 3
Parameter (n=§) 20-25h | 4.0-45h (,,=§, 20-25h | 4.0-45h
(n=8) (n=8) (n=7) (n=6)
Leukocyte count, 1 pl lymph 13 176+859 |12 675+387*(19 371+563*| 12 528+649 | 14 878+451*|22 193+485*
Toxicity, arb. units 1.60£0.28 | 1.55+0.25 | 2.04*0.31* | 1.48+0.18 | 1.23+0.19* | 1.31%0.22*
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modification of membrane structures, which leads to
inhibition of LPO processes and deceleration of meta-
bolite release into intercellular space. The drug sti-
mulates the release of metabolites forming during RF
[11] from the interstitium into the lymph, initiating
stimulation of lymph production and lymph outflow.
Presumably, activation of microcirculation, increase
of hydraulic conduction of the interstitium, and im-
provement of interstitial fluid rheology play an im-
portant role in the mechanisms of acceleration of
lymph drainage under the effect of this antioxidant.
We suppose that the number of cells transported with
the lymph in RF increases not only due to lymph flow
acceleration, but also due to increased lymphopoiesis
and lymphocyte “washout” from the lymph nodes and
to decrease of blood cell aggregation under the effect
of mexidol.

Hence, mexidol due to its direct and indirect lym-
photropic effects protects the lymph circulation: sti-
mulates contractile activity of lymph capillary walls
and valves and intensifies lymph formation, which
improves resorption and transporting functions of the
lymph system.
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