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Abstract
By a morphometric method of research the pathologic changes of the myocardium in the process of antipsychotic therapy and

in neuroleptic cardiomyopathy as a whole, and at various stages of the disease was determined. The analysis of the obtained results

shows that the development of neuroleptic cardiomyopathy in its latent stage begins gradually after 10 years of psychotropic treat-

ment. Clinical manifestations of the disease occur after 20 years of taking antipsychotics due to the compensatory-adaptive processes
occurring during this period in the myocardium.
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Introduction
Neuroleptic (antipsychotic) cardiomyopathy (NCMP) is one of serious complications of psychotropic therapy caused by side cardio-

toxic effect of antipsychotic preparations [1-4].

As showed my researches, in its development NCMP passes three clinical stages: 1) a latent one, it is clinically fully compensated,

2) a full-scale (developed. manifesting) one, when cardiac disorders are clearly detected, but without the expressed signs of CHF, and 3) a
terminal one, when the clinical picture of CHF comes to the foreground [5,6].

Demonstration NCMP occurs usually after prolonged treatment with antipsychotics [7-9]. However, in general, the timing of the onset

of the disease is still not precisely defined.

According to my preliminary unpublished data obtained by correlation analysis, the NCMP begins after 10 years of APT. The latent

stage of the disease is quite long, and only after 20 years of taking antipsychotic drugs comes its clinical manifestation.

Purpose of the Study

The purpose of this study is to verify these preliminary data by morphometric study of myocardial microstructure at different stages

of NCM and at different time of APT, followed by a comparison of the results.

Materials and Methods

To characterize cardiac changes in NCMP at the microscopic (tissue and cellular) level, morphometry of myocardium was performed in

58 deceased patients with schizophrenia (38 men and 20 women; age from 16 to 77 years), who suffered during the life of NCMP, verified
at autopsy. In general, without separation by stages of the disease, the material is collected in group I.
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In 24 of dead patients the disease was in the latent stage (group II), in 13 patients it was in the full-scale stage (group III), and in 21

patients it was in the terminal stage (group IV).

In addition, autopsy protocols of 70 patients with schizophrenia (41 men and 29 women) who died at the age from 22 to 77 years were

analyzed. The final diagnosis of each deceased was verified at the autopsy.

The criteria of an exception were the expressed signs of a metabolic syndrome (the increased body weight, arterial hypertension, a

diabetes mellitus), a chronic pulmonary pathology with hypertension in a small circle of blood circulation, a cachexia.

During their lives the patients received various antipsychotic in quantities corresponding to the therapeutic standard; these medicines

are not rarely received in combination with each other. The duration of APT ranged from six months to 30 years or more.

Depending on the duration of the APT material is divided into four groups (V-VIII): V - up to 10 years (20 dead); VI - from 11 to 20 years

(25); VII - from 21 to 30 years (19); VIII - over 30 years (6).

Microscopy and micromorphometry of the myocardium (tissue and cellular levels) are carried out according to the proposed for this

purpose own algorithm [10,11].

Myocardium slices from various departments of the left ventricle were filled in paraffin, cuts were painted by hematoxylin and eoziny.

Respective objects were studied in 10 different fields of microscope, with necessary magnifications with the help of an ocular micrometer,

the point count method was also used [12-14]. Such parameters as zone of pericapillary diffusion (ZPD), Kernogan index (KI), stromal-

parenchymatous ratio (SPR), rate of interstitial edema (RIE) were calculated. Karyometry and cytometry of cardiomyocytes (CMC) were

performed, the specific volumes of hypertrophied CMC (SVHC), of atrophied ones (SVAC), and - by the method of polarization microscopy
- the specific volume of dystrophic ones (SVDC) were determined.

The method of polarization microscopy was used to detect dystrophic-degenerative changes in CMC. It is believed that the combina-

tion of this type of study with conventional histological and histochemical techniques allows to obtain and evaluate much more complete

information about the state of CMC and their myofibrillar apparatus, which is a very sensitive indicator of myocardial damage [15]. This
makes the polarization microscopy method most suitable for detecting early stages of CMC damage [15].

The above-named parameters describe a condition of three structural components of myocardium: of microvasculature (ZPD and KI),

intercellular matrix (SPR and RIE), and parenchyma (SVHC, SVAC and SVDC).

The obtained quantitative results were processed statistically (computer program "Statistica 6.0") with the level of significance of

differences of 95% and more (p≤0.05).

Results

In table 1 presents the data obtained in the course of the study.

Discussion

Analysis of the results of the study, conducted in the direction of the purpose of the work, showed the following.

In a sequential comparison of changes in the microstructure of the heart muscle in the NCMP (group I) with changes in different pe-

riods of APT (group V-VIII), it was established that the differences between groups I and V are statistically significant for all indicators.
The marked differences between groups I and VI relate to four of the seven indicators, which characterize the state of the CMC. However,
in group I there are no differences in the vast majority of parameters compared to those in subsequent groups of observations (VII-VIII).

In other words, the morphometric changes of the heart muscle observed in the morphogenesis of NСMP and after 20 years of APT are
almost identical.
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Indicators
Groups

Microvasculature

Intercellular matrix

279

Cardiomyocytes

ZPD

KI

SPR

RIE

SVHC

SVAC

SVDC

I

246.5 ± 70.8

1.62 ± 0.18

58.8 ± 5.3

60.7 ± 5.1

25.8 ± 4.9

35.2 ± 5.3

25.3 ± 4.7

IV

289.0 ± 79.1

1.70 ± 0.17

73.7 ± 4.7

78.8 ± 4.6

16.5 ± 6.4

46.9 ± 5.4

37.4 ± 4.6

II

III
V

189.3 ± 51.8
282.5 ± 82.2
128.5 ± 24.0
1.2.3.4

1.54 ± 0.21
1.61 ± 0.18

1.32 ± 0.11
1.3.4

VI

179.7 ± 46.7
3.4

1.51 ± 0.19

VIII

316.4 ± 83.72

1.72 ± 0.21

VII

263.2 ± 73.1

1.64 ± 0.15

39.2 ± 6.2
70.7 ± 5.7

10.3 ± 5.8
1.2.3.4

36.4 ± 6.1
75.8 ± 5.8
9.8 ± 5.6
1.2.3.4

41.8 ± 8.6
3.4

37.7 ± 8.2
1.3.4

80.0 ± 10.1
1.2

83.4 ± 9.4
1.2

63.4 ± 9.32

72.3 ± 8.9
1.2

37.3 ± 6.1
20.1 ± 6.6
16.9 ± 7.2
1.2

37.0 ± 8.5
1.3.4

19.6 ±7.92

17.0 ± 9.52

23.6 ± 5.4
36.6 ± 6.1
8.4 ± 5.3
1.2.3.4

23.9 ± 7.4
1.3.4

39.7 ± 9.82
45.1 ±
12.62

Table 1: Microscopic changes of the myocardium at NCMP and in the process of APT.

12.8 ± 4.2
27.7 ± 5.1
5.7 ± 4.4
1.2.3.4

13.6 ± 6.0
1.3.4

28.5 ± 9.02

35.2 ± 12.12

Note: 1-4 - statistically significant differences between the groups.
However, certain features peculiar to NCMP, in particular, dyscirculatory disorders and the development of myofibrosis, myocardium

acquires after 10 years of taking antipsychotic drugs. In the next decade, thanks to adaptive processes, the pumping function of the heart
is not significantly disturbed - the NCMP is in a latent preclinical stage. Only after a 20-year period of APT myocardial changes go so far
as to develop myocardial dysfunction, and the disease goes first to the expanded stage, and then to the terminal, accompanied by the
progression of congestive heart failure.

A similar conclusion is given by the analysis of the study data, carried out taking into account the stage flow of the NCMP.

For example, сhanges in the vast majority of indicators in groups II and V differ statistically significantly. So, with the duration of APT

less than 10 years NCMP does not develop. At the same time, these differences are insignificant between groups II and VI, which indicates
the appearance of the disease in its latent stage in the period from 10 to 20 years of taking antipsychotic drugs.

There are no statistically significant differences between groups III and IV, on the one hand, and groups VII and VIII, on the other. In

other words, in the manifest course of NCMP (deployed and terminal stage of the disease), the duration of APT is 20 years or more.

The obtained results fully confirm the preliminary conclusions made earlier with the use of correlation analysis of myocardial micro-

structure parameters at different stages of NCMP and at different periods of APT.

Conclusion

The comparative morphometric study of myocardium in NCMP as a whole, and at various stages of the disease, on the one hand, and

in different periods of APT, on the other one, showed that the development of severe iatrogenic complications in consequence of the side

cardiotoxic effects of antapsychotic drugs, begins gradually after 10 years of psychotropic treatment. The disease in this period is in a
latent stage.

Clinical manifestations of NCMP occur much later (after 20 years of taking antipsychotics) thanks to the compensatory-adaptive pro-

cesses occurring during this period in the myocardium.
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The results of the study are of great practical importance. In particular, the detected long enough period preceding the beginning of

clinical manifestation of NCMP allows to diagnose this gradually developing iatrogenic cardiac pathology in a timely manner and to start
the necessary medical and preventive measures in time.
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