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Recently discovered facts have shown the pathogenetic importance of disturbances of
lymph formation and transport in the development and course of myocardial infarction [1, 3,
41, and therapeutic agents, aimed at restoring the lymphatic drainage of the heart, have
demonstrated an encouraging therapeutic effect [2, 5-7]. The state of affairs described
above motivated studies of the effect of drugs widely used in clinical cardiology at the
present time, namely propranolol, heparin, and rheogluman, on the lymphatic drainage of the
myocardium in acute myocardial ischemia (AMI).

EXPERIMENTAL METHOD

Experiments were carried out on male and female dogs weighing 13-20 kg, anethetized with
pentobarbital (40 mg/kg). The state of the drainage function of the lymphatic system of the
heart was determined by the method in [8]. The time from the moment of injection of Evans'
blue dye into the epicardium at the apex of the left ventricle until the appearance of the
dye in the epicardial lymphatic trunk (stage I of "clearance' of the lymphotropic dye from
the heart) and the time after injection of Evans' blue dye until the final cessation of its
elimination from the heart (stage II of clearance of the dye). Evans' blue was injected
twice into each dog: 15-30 min and 90-120 min after creation of experimental AMI, by ligation
of the anterior interventricular artery. To avoid mechanical injury to the lymphatics, the
branches of the left coronary artery were dissected very carefully and ligatures were applied
accurately. Control inspection showed that observance of these conditions guaranteed in-
tegrity of the normal passage of lymph. There were three series of experiments. In series
1, the rate of clearance of the lymphotropic dye from the heart muscle was determined in 5
dogs with an intact coronary artery (control 1}. In series 2 the same parameter was recorded
in 35 animals with experimental AMI (control 2)}. In series 3 (18 dogs) the myocardial lympha-
tic drainage was determined in animals with ligation of the coronary artery, and receiving
injections of drugs stimulating lymph formation and lymph drainage. There were three groups
of observations in this series: A) animals receiving heparin (150 U/kg body weight); B) ani-
mals receiving rheogluman (5 mg/kg); C) animals receiving propanolol (0.1 mg/kg). The
therapeutic preparations were injected intravenously 3-5 min after ligation of the coronary
artery.

EXPERIMENTAL RESULTS

The experiments showed that the first stage of excretion of Evans' blue dye through the
myocardial lymphatic ystem in animals with an intact blood supply to the heart, and not re-
ceiving any treatment (control 1) was 4.2 £ 0.8 min, and in stage II it was 31.9 * 3.5 min.
The absence of any significant correlation between the duration of stages I and II will be
noted.. On repeated determination of the myocardial lymphatic drainage (after 90-120 min)
very slight lengthening of both stages was observed (Table 1). In the experiments of series
2 (control 2) ligation of a branch of the left coronary artery led to marked changes in both
stage I and stage II of clearance of the dye from the myocardium, a characteristic feature of
the phenomencon of lymphatic stasis, developing 90-120 min after occlusion of the branch of
the coronary artery. After determination of the dye elimination time during the first 15-30
min after ligation (stage I) it was noted that this stage was lengthened {compared with ani-
mals with an intact myocardium) by about 3-4 times. It was lengthened even more in stage IT.
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TABLE 1. Time of Elimination of Evans' Blue Dye from Dog Heart in Control and after
Administration of Drugs (p < 0.05)
Stages of Intact myocardium (control 1) ICreation of experimental myocardial infarction (contrélri)
%i(l)';l‘l&a‘ time after procedure (min)
Evans' 152230 90= 120 1530 90==120
blue b - 5 p
| absvlute L & absolute l % absolute ] % absolute %

I 2+0,8 100 4,5+0,6 160 12,5417 2984129 18,3+19 406-+35,8

11 3 9435 100 336 -2.7 100 123476 386--14,6 130* 436
Legend. Asterisk indicates time of observation during which the dye continued to be

eliminated from the myocardium.

TABLE 2. Experimental Model of Myocardial Infarction and Administration of Drugs
Stages Heparin T Rheogluman
of elim-
of e im time after orocedure (min)
tivn of _ —
Laon om 30 90=120 15=30
blue absolute % of 1% of absolute | % of I% of abgolute| % of % of
| control 1:control 2 i jcontrol 1:control 2 . control 1, control 2
i 9,94+0,7 2354+11,7 792487 . 10,3+0,9 2294145 56,2447 554-0,54 131+10,6 44457
8! 81,8443 256+10,9 71,577 83,4+3,6 2484125 — 50,5467 158,34-9,9 4146,3
Stages Rheog luman Propranolol
of elim- :
ina- time after procedure (min)
1E::10n ?f 90=120 15==30 90==120
vans
blue absolute | % of | % of absolute | % of % of absolute | % of % of
control 1 control 2 - i control 1, control 2: ' control 1i control 2
1 5,740,6 127116 45.6+43,6 6,2-+0,6 148413 49,6-+85 6,84-05 1514116 37429
11 53,547,565 159,24+9,6 58,3427 183+14.2 47.3+76 60,7+4.2 1814135 —

In the course of the ischemic process, depression of lymphatic drainage of the heart pro-
gressed. This was shown by a test carried out 30-120 min after the creation of myocardial
ischemia. Stage I and, in particular, stage Il were more prolonged than in tests carried
out immediately after ligation of the branch of the coronary artery. Stage II deserves par-
ticular attention. Throughout the time of obsarvation (2-2.5 h) the dye does not leave the
lymphatic system of the heart of any single animal. These observations demonstrate con-
vincingly that occlusion of the branch of the :zoronary artery caused a disturbance of
lymphatic drainage not only in the immediate zone of injury to the myocardium, but also in
parts of it distinct from the focus of developing necrosis and ischemia. Naturally, this
was bound to be reflected in the metabolism and function of the "sound" part of the myo-
cardium, and to cause autointoxication of parts of the heart not damaged by ischemia.

After injection of heparin the lymphatic drainage of the heart with occlusion of the
coronary artery was improved compared with animals not receiving heparin (control 2). Whereas
in the control 2 series the duration of stage I was lengthened by 3-4 times, in animals re-
ceiving heparin it was lengthened on average by 2-2.5 times. The duration of stage II also
was shorter, for in the control 2 series (in the first 15-30 min after occlusion) it was
increased by 5 times, and in animals receiving heparin, by 1.8 times. The improvement of
stage II will be particularly noted: the complete elimination time of the dye from the
myocardium 90-120 min after occlusion of the coronary artery. Without heparin it reflected
complete or almost complete blocking of the lymphatic drainage of the heart, as shown by
the continued presence of the dye in the efferent lymphatic vessel throughout the period of
observation. After injection of heparin this time was longer than in animals with an in-
tact myocardium but shorter than in animals "untreated" with heparin.

Injection of rheogluman led to marked improvement of the lymphatic drainage of the
myocardium. It greatly accelerated the clearance of the lymphotropic dye from the myocardium
(which was slowed as a result of ligation of the branch of the coronary artery). Comparison
of stage I of clearance of the injected dye from the myocardium in dogs with a ligated coro-
nary artery, but not receiving rheogluman, with dogs also undergoing ligation of the coronary
artery, but receiving rheogluman, revealed a marked difference: in the first case this time
was lengthened by 248%, but in the second case by only 1317. Stage II of clearance of the
dye from the heart, just as in stage I, was greatly lengthened after ligation of the coronary
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artery, but in dogs receiving rheogluman it was shortened by 4 times (p < 0.05) compared with
dogs of control group II.

Injection of propranolol had an action on both stage I and stage II of elimination of
the dye. The initial value in stage I was 4.2 * 0.8 min, but after ligation of the coronary
artery and injection of propranolol it was inctreased to 6.2 % 0.6 min (140%) after 15 min
and to 6.8 £ 0.5 min (151%) after 90-120 min. The values for stage IT were: 31.9 % 3.5 min
before ligation of the branch of the coronary artery, increasing to 58.3 + 1.7 min {183%) 15
min, and to 60.7 * 4.2 min (181%) 90-120 min after ligation and injection of propranolol.

It can be concluded from these results that acute focal ischemia leads to marked inhibi-
tion of the lymphatic drainage of the heart, detectable as early as during the first 30 min
after ligation of the branch of the coronary artery, and progressing in the case of prolonged
ischemia. The therapeutic substances tested (heparin, rheogluman, propranolol) have the
ability to selectively stimulate the drainage function of the lymphatic system in the myo-
cardium.
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BLOOD PLASMA DIENE CONJUGATES IN UNCOMPLICATED AND COMPLICATED FORMS
OF HEALING OF AN EXPERIMENTAL MYOCARDIAL INFARCT
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Physical and social rehabilitation of patients with myocardial infarction are largely
determined by the results of healing of the infarcted zone. The causes of early disability
of these patients are disturbances of healing with the development of postinfarct aneurysm
of the heart and its sequelae in the form of acute and chronic circulatory failure {2, 4, 5].

It has been shown [9] that uncomplicated healing of a myocardial infarct (MI) is based
on changes in reactivity appropriate for the severity of the disease, with complete synchron-
ization of necrotic and repair processes. If reactivity is disturbed, these processes are
desynchronized, with the result that the heart wall is weakened in the zone of the infarct and
hemodynamic factors form a postinfarct cardia aneurysm or, in more severe cases, cause the
wall to rupture [8].

In the course of necrotic and repair processes in the zone of the infarct, the kinetics
of cellular reactions with activation of the lipid peroxidation system (LPO) assumes great
importance. It is claimed that injury to the cardiomyocytes and other structures of the
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