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Relevance of the study
Disruption of the body’s homeostasis following SARS-

CoV-2 infection is accompanied by the development of systemic 
inflammatory,1 vascular, and metabolic changes. According to current 
evidence, COVID-19 is regarded not only as a respiratory disease but 
also as a systemic panendothelial disorder characterized by endothelial 
dysfunction, immunothrombosis, and impaired microcirculation.2 
These alterations underlie the development of long-term post-infectious 
sequelae (Long COVID), which manifest as persistent functional 
impairments affecting multiple organs and systems.3 The female 
reproductive system is among the organ systems most susceptible 
to post-COVID alterations. The pelvic vasculature is characterized 
by a complex anatomical structure, extensive vascularization, and 
continuous cyclic remodeling. Endothelial dysfunction, increased 
vascular resistance, microvascular thrombosis, and rheological 
abnormalities lead to alterations in pelvic organ hemodynamics, 
which can be detected using contemporary functional diagnostic 
methods, including spectral Doppler ultrasonography.4–6 Alterations 
in regional hemodynamics are closely associated with changes in 
the hormonal profile. Regulation of reproductive function involves 
the coordinated activity of interconnected structures, including the 
cerebral cortex, hypothalamus, pituitary gland, ovaries, and uterus. 
Chronic stress, the inflammatory response, and vascular disturbances 

characteristic of post-COVID syndrome alter the interaction between 
the hypothalamic-pituitary-adrenal (HPA) axis and the hypothalamic-
pituitary-ovarian (HPO) axis, which may lead to hormonal imbalance, 
menstrual disorders, and impaired reproductive function.7,8 Given the 
mechanism of action of sex hormones, these alterations may affect not 
only the reproductive system but also the functional status of other 
organs, particularly the lungs. 

Estrogens and progesterone exert pleiotropic effects not only 
on the reproductive system but also on vascular tone, metabolic 
processes, the immune response, and the functional status of other 
organs. The biological effects of estrogens are mediated through 
estrogen receptors ERα (ESR1), ERβ (ESR2), and GPER1 (GPR30), 
which are expressed in endothelial cells, vascular smooth muscle 
cells, and other tissues. Through these mechanisms, sex hormones 
participate in the regulation of vascular reactivity, tissue remodeling, 
and the inflammatory response, all of which play an important role in 
the development and progression of post-COVID complications.9–12 
Given the complexity of the pathogenic mechanisms underlying Long 
COVID, there is a need for methods that enable a comprehensive 
assessment of the body’s functional status and facilitate the early 
detection of disturbances in regulatory processes. One such approach 
is bioresonance testing (BRT). In the present study, the Parkes-D 
bio resonance diagnostic device was used to functionally assess 
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Abstract

This article reviews the indications for the use of therapeutic electrophoresis and 
galvanization with the «Temp» device in medical practice in combination with the author-
developed electrophoresis solution «Bioxyd-Plasma-Detox» and physiotherapy sessions. 
The article also reviews current evidence supporting the concept of COVID-19 as a systemic 
panendothelial disease associated with persistent circulatory disturbances affecting multiple 
organs and systems, including the reproductive system. Particular attention is given to 
the relationship between virus-induced ACE2 depletion, immunothrombosis, vascular 
dysfunction, and the resulting hemodynamic and hormonal alterations. The role of hormonal 
mechanisms in maintaining respiratory function is analyzed, including their influence on 
ventilation, perfusion, lung function, airway smooth muscle tone, and modulation of the 
inflammatory response. Special emphasis is placed on cortisol as a marker of adaptive 
and functional changes associated with pathological conditions. A review of the literature 
demonstrates the important role of hormones in the growth, development, and maintenance 
of lung tissue throughout all stages of life, from the prenatal period to adulthood. 

Keywords: electrotherapy, therapeutic electrophoresis, temp device, bioxyd-plasma-
detox electrophoresis solution, galvanization, direct electric current, hemodynamics, 
cortisol, estrogens, progesterone, bioresonance testing (BRT), SARS-CoV-2, spirometry

International Physical Medicine & Rehabilitation Journal

Research Article Open Access

https://crossmark.crossref.org/dialog/?doi=10.15406/ipmrj.2026.11.00418&domain=pdf



Evaluation of post-covid-19 pelvic hemodynamic and hormonal changes in women by bioelectrical 
resonance testing (“Parkes-D”) during treatment with the “temp” galvanization and electrophoresis 
device and the “bioxyd-plasma-detox” electrophoresis solution

55
Copyright:

©2026 Temnenko.

Citation:Temnenko I. Evaluation of post-covid-19 pelvic hemodynamic and hormonal changes in women by bioelectrical resonance testing (“Parkes-D”) 
during treatment with the “temp” galvanization and electrophoresis device and the “bioxyd-plasma-detox” electrophoresis solution. Int Phys Med Rehab J. 
2026;11(2):54‒60. DOI: 10.15406/ipmrj.2026.11.00418

the consequences of previous SARS-CoV-2 infection. The device 
was employed to evaluate the functional status of the body, assess 
hemodynamic changes in the pelvic organs, and analyze potential 
disturbances in the hormonal profile of women. Sex steroid 
hormones and their receptors are known to play an important role 
not only in the function of the endocrine and reproductive systems 
but also in maintaining the structural and functional integrity of the 
bronchopulmonary system. Findings from recent studies indicate 
that estrogens and progesterone are involved in lung development, 
maturation, and maintenance of pulmonary function. They regulate 
alveolar gas exchange, the expression of surfactant proteins 
and vascular endothelial growth factor (VEGF), and influence 
ventilatory function and airway reactivity.13–18 Estrogen receptors and 
progesterone receptors are expressed in lung tissue and mediate the 
biological effects of sex hormones. Estrogens have been shown to 
promote alveolar formation, maintain pulmonary diffusing capacity, 
and regulate vascular tone, whereas progesterone is involved in the 
regulation of ventilation and the functional state of the respiratory 
tract smooth muscle. Thus, the hormonal imbalance associated with 
post-COVID disorders may affect not only the reproductive system 
but also the functional status of the respiratory system.19–25

Further studies indicate that SARS-CoV-2 may affect the 
endocrine system, particularly the functional state of the adrenal 
glands.26–37 Proposed mechanisms of adrenal involvement include 
direct viral injury and adrenal vein thrombosis, which may lead to 
adrenal insufficiency or Cushing syndrome.38 During the acute phase 
of COVID-19, activation of the hypothalamic-pituitary-adrenal 
(HPA) axis is accompanied by increased cortisol secretion, which 
exerts anti-inflammatory and immunosuppressive effects. In contrast, 
chronic dysregulation of cortisol secretion is associated with elevated 
levels of pro-inflammatory cytokines and the persistence of systemic 
inflammation, potentially contributing to the prolonged course of post-
COVID syndrome.39 Endocrine disturbances are also of considerable 
clinical importance in patients with chronic bronchopulmonary 
diseases, particularly chronic obstructive pulmonary disease (COPD), 
which is characterized by systemic alterations in hormonal status.40–44 
These findings further support the close relationship between 
endocrine regulation, inflammatory processes, and the functional 
state of multiple organs and systems. Given the systemic nature of 
post-COVID disorders, the use of comprehensive physiotherapeutic 
approaches aimed at improving microcirculation, normalizing 
hemodynamics, and restoring the functional status of the body is 
of particular interest. One such approach is the combination of 
galvanization and therapeutic drug electrophoresis. Electrophoresis 
provides the simultaneous action of direct electric current and a 
pharmacological agent, thereby creating the conditions necessary to 
achieve metabolic, vasoregulatory, trophic, and regenerative effects.45 

Therapeutic drug electrophoresis is a physiotherapeutic method and 
its therapeutic effect is based on the combined action of direct electric 
current and a medicinal agent. This combination promotes local 
accumulation of the drug within the tissues, prolongs its therapeutic 
effect, and creates a high drug concentration directly at the site of the 
pathological process. The advantages of therapeutic electrophoresis 
include the localized administration of small doses of medicinal 
agents, the combination of pharmacological and physiotherapeutic 
effects, improvement of metabolic processes, and reduction of the 
inflammatory response.46–50

Hydrophilic pads moistened with water or physiological saline 
are used to improve electrical contact between the electrodes and the 
skin. The use of hydrophilic pads reduces the electrical resistance of 
the skin, ensures uniform current distribution, and decreases the risk 

of local irritation associated with electrolysis products.47,48 Changes 
in ion concentration within the tissues under the influence of direct 
electric current are accompanied by local physiological responses, 
including stimulation of blood circulation, lymphatic circulation, 
and cellular metabolism. In addition, galvanic current modulates the 
excitability of nerve and muscle cells, which underlies its application 
in physiotherapeutic practice.46,47 Physiotherapeutic methods, 
particularly electrophoresis, contribute to improved blood circulation 
and the functional status of nerve fibers. In gynecological practice, 
electrophoresis is used to provide localized treatment of pathological 
lesions, reduce vascular spasm, relax smooth muscle, and improve 
blood circulation in the pelvic organs. The method is employed as 
part of the comprehensive treatment of inflammatory diseases, pelvic 
adhesions, and for the stimulation of ovarian hormonal function, 
thereby contributing to the reduction of pain and the improvement 
of the functional state of the reproductive system.48,51 In view of 
the above, the present study employed bioresonance testing using 
the Parkes-D diagnostic device to assess the functional state of the 
body. To correct hemodynamic disturbances of the pelvic organs 
and hormonal profile alterations in women, a combined therapeutic 
approach consisting of electrophoresis and galvanization was applied 
using the Temp physiotherapy device in combination with the author-
developed electrophoresis solution “Bioxyd-Plasma-Detox.”

Aim of the study
The aim of this study was to evaluate the therapeutic efficacy 

of electrophoresis and galvanization using the Temp physiotherapy 
device in combination with the author-developed electrophoresis 
solution “Bioxyd-Plasma-Detox” for the correction of pelvic organ 
hemodynamic disturbances and hormonal profile alterations, including 
changes in cortisol levels as a marker of hormonal dysfunction, 
associated with alterations in ventilation, perfusion, and pulmonary 
function in patients with chronic bronchopulmonary disorders 
during the post-COVID period. The study also aimed to analyze and 
substantiate the feasibility of using bioresonance testing with the 
Parkes-D diagnostic device to assess these disturbances, determine 
cortisol levels, and evaluate the outcomes of the administered therapy. 

Materials and methods
The study was conducted from September 2024 to May 2026. 

Over the 19-month study period, 97 women were examined after 
presenting with complaints of general weakness, dull lower abdominal 
pain, dyspnea during walking, a sensation of insufficient air indoors, 
excessive sweating, and depressive symptoms during the post-COVID 
period. All participants were evaluated between 6 months and 1.5 
years after laboratory-confirmed COVID-19 infection, corresponding 
to the stage of persistent post-COVID complications. All patients 
underwent bioresonance testing using the Parkes-D diagnostic 
system to assess the functional state of organs and body systems. 
Before bioresonance testing, the results of diagnostic examinations 
previously performed prior to referral were reviewed and analyzed. 
An additional parallel assessment of cortisol levels in venous blood 
and urine was also performed. A comparative diagnostic assessment 
was performed before and after therapy using spirometry with the 
“SpiroCom” device (5.22.0224.53), manufactured by KhAI-Medica 
(info@x-medica.com; http://xai-medica.com).

The study was performed during quiet breathing, with the aim of 
recording the tidal volume (TV, %) in the sitting and supine positions, 
without the use of standard forced respiratory maneuvers (forced 
inspiration and expiration). This approach was used because the study 
participants struggled to perform three repeated forced inspiratory 
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and expiratory maneuvers. The selected approach was considered 
scientifically justified and supported by published data regarding 
the assessment of respiratory function in the supine position.52 

Galvanization and electrophoresis were used as therapeutic treatment. 
Galvanization was performed using low-voltage direct electric 
current (3 V), with the electrodes applied to the back at the level of 
the diaphragm and to both feet. Electrophoresis was performed using 
the author-developed “Bioxyd-Plasma-Detox” solution, providing 
the combined action of direct electric current and a pharmacological 
agent. Prior to electrophoresis, each patient underwent an examination 
to assess the condition of the skin at the intended electrode application 
sites. Hydrophilic pads were moistened with the author-developed 
“Bioxyd-Plasma-Detox” solution, after which electrodes of opposite 
polarity were attached. Each treatment session lasted 60 minutes, and 
the treatment course consisted of daily sessions for 60 days.49,50

One of the parameters evaluated in this study was the cortisol 
level as a marker of the functional state of the hypothalamic-pituitary-
adrenal (HPA) axis and hormonal alterations associated with post-
COVID disorders. Most currently available methods for cortisol 
assessment are based on laboratory testing, which reflects hormone 
concentrations only at the time of biological sample collection, 
whereas real-time point-of-care methods for cortisol assessment 
are currently very limited.53,54 To evaluate cortisol, contemporary 
approaches to cortisol assessment were reviewed, and the selection 
of bioresonance testing using the Parkes-D diagnostic system was 
substantiated.55 Bioresonance testing is based on the registration of 
electromagnetic oscillations. Assessment without a marker is used 
as a rapid screening method to evaluate the overall functional state 
of the body, whereas testing with a marker (selector) involves the 
use of electronic markers to assess specific parameters according 
to the capabilities of the diagnostic system.55 The marker-based 
measurement was used to register an indicator of cortisol. The results 
were evaluated by comparing the measurements obtained with and 
without the marker. A difference of up to 7 units between the two 
measurements was interpreted as corresponding to a normal cortisol 
level, whereas a difference greater than 7 units was interpreted as 
indicating an elevated cortisol level. 

Results
The results of the assessment of cortisol levels obtained by 

bioresonance testing (BRT) using the Parkes-D diagnostic system 
before the initiation of therapy and after completion of the treatment 
course with electrophoresis and galvanization are presented below. To 
assess the physiological cortisol indicator and its associated functional 
alterations, the marker-based diagnostic module of the Parkes-D 
system was used. Electrical resistance was recorded at the biologically 
active point (BAP) corresponding to the adrenal glands. As shown 
in Figure 1 & 2, before the initiation of therapy, the mean cortisol 
indicator in the study group was 22 units (blue line), corresponding 
to an elevated level. Following completion of the treatment course, 
the mean indicator decreased to 5 units. After therapy, none of the 
examined patients had a value exceeding 7 units, corresponding to 
normalization of the cortisol indicator according to the predefined 
assessment criteria. An additional parallel assessment of cortisol 
levels in venous blood and urine was also performed. Elevated 
cortisol levels were associated with chronic stress. The reported 
clinical manifestations included persistent fatigue, anxiety, insomnia, 
central obesity, elevated blood pressure, and muscle weakness. The 
results showed that the mean morning cortisol level in venous blood 
among the study participants was 750 nmol/L, which exceeded the 

reference range of 138–690 nmol/L. The 24-hour urinary free cortisol 
level was also above the reference value, exceeding 300–500 nmol/
day, with a reference value of up to 214 nmol/day. After completion 
of therapy, the cortisol level in venous blood was within the reference 
range of 138–690 nmol/L, while the urinary cortisol level decreased 
to 214 nmol/day. 

Figure 1 Difference in cortisol indicator before and after therapy.

The mean reduction in the cortisol indicator was 17 units. The obtained 
results demonstrate a positive change in the cortisol indicator following the 
course of the therapy.

Figure 2 Changes in the cortisol indicator before and after a 60-day course 
of therapy with electrophoresis and galvanization (daily 60-minute treatment 
sessions).

Spirometry results: Figures 3 & 4 The observed dynamics were 
characterized by a mean difference of 108 percentage points between 
the pre-treatment and post-treatment values. Before therapy, the 
difference in tidal volume (TV, %) between the sitting and supine 
positions during quiet breathing was 120%. After completion of 
therapy with electrophoresis and galvanization using the “Temp” 
device, the corresponding difference decreased to 12%, indicating 
normalization of the assessed physiological functions. These findings 
demonstrate the effectiveness of electrophoresis and galvanization 
with the “Bioxyd-Plasma-Detox” solution in normalizing cortisol 
levels and physiological processes of the bronchopulmonary system 
during the post-COVID period. After therapy, complaints of difficulty 
breathing, weakness, excessive sweating, and chronic cough were no 
longer reported. For additional assessment, computed tomography 
(CT) of the lungs was also performed as a control diagnostic method. 
The findings demonstrated an increase in the total gas-exchange 
surface area, suggesting improved expansion of the lung tissue and 
alveolar air filling, as well as a reduction in inflammatory changes in 
the lung tissue, pneumosclerosis, and pulmonary fibrosis.
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Figure 3 Spirometry results.

A difference in tidal volume (TV) of up to 20 % between the sitting and supine 
positions is considered normal.

Figure 4 Dynamic of changes in TV before and after therapy.

Gynecological findings
The women who sought medical assistance reported a range of 

gynecological and psychosomatic complaints.

Menstrual cycle disturbances included:

i.	 irregular menstruation;

ii.	 excessively heavy or scant menstrual bleeding;

iii.	 menstrual cycles shorter than 21 days or longer than 35 days;

iv.	 absence of menstruation (amenorrhea);

v.	 severe menstrual pain;

vi.	 intermenstrual bleeding.

Emotional state and sleep disturbances included:

i.	 pronounced mood swings;

ii.	 irritability and tearfulness;

iii.	 anxiety and panic attacks;

iv.	 depressive symptoms;

v.	 insomnia or excessive sleepiness;

vi.	 reduced concentration and impaired memory.

Reproductive function
A decrease in libido was also reported among the participants. All 

patients underwent standard gynecological examinations prescribed 
by a gynecologist in accordance with the clinical protocol for the 
reported complaints. The primary diagnostic focus was the detection 
of human papillomavirus (HPV) infection and cervical dysplasia. 
The diagnostic assessment of cervical dysplasia included cytological 
examination (Pap test), colposcopy, and, where indicated, cervical 
biopsy for histological examination.

Among the 97 women included in the study, the following findings 
were identified:

I.	 Cervical intraepithelial neoplasia grade I (CIN I): 20 women 
had mild epithelial changes confined primarily to the basal 
layer. After therapy, no abnormalities were detected on repeat 
examination, and the patients reported no further complaints.

II.	 Cervical intraepithelial neoplasia grade II (CIN II): 10 
women had involvement of approximately one-half to two-
thirds of the epithelial thickness. After therapy, CIN II was 
no longer detected in 4 patients. The remaining 6 patients 
demonstrated positive dynamics, with a 30% reduction in 
the extent of epithelial involvement and an 80% reduction in 
symptom severity.

III.	 Restoration of the menstrual cycle after menopause: In 10 
women aged 50 years who had experienced menopause for 2 
years, the menstrual cycle resumed after therapy.

IV.	 Amenorrhea: 17 women aged 40–45 years reported absence of 
menstruation; after therapy, the menstrual cycle was restored in 
all 17 patients.

V.	 Menstrual and associated symptoms: 40 women reported 
irregular menstruation, excessively heavy or scant menstrual 
bleeding, menstrual cycles shorter than 21 days or longer than 
35 days, pronounced mood swings, irritability, tearfulness, 
anxiety, panic attacks, depressive symptoms, and insomnia or 
excessive sleepiness. After therapy, these complaints completely 
resolved in 33 patients, while 7 patients reported only minor 
residual symptoms.

In gynecological practice, human papillomavirus (HPV) infection 
is considered a major risk factor for the development of cervical 
diseases. HPV infection can cause changes in epithelial cells that 
may subsequently lead to cervical dysplasia or cancer. HPV infection 
is often asymptomatic in women during its early stages, which may 
delay its timely detection. However, certain signs may warrant further 
evaluation, including:

i.	 unusual vaginal discharge;

ii.	 bleeding between menstrual periods or after sexual intercourse;

iii.	 lower abdominal pain or discomfort during sexual intercourse.

Discussion
The present study demonstrated a positive improvement in 

the clinical condition of the patients following completion of the 
treatment course. According to the clinical observations, most 
patients experienced complete resolution or a marked reduction in 
complaints of dyspnea, general weakness, excessive sweating, and 
chronic cough. A decrease in depressive symptoms, anxiety, fear, and 
discomfort in the reproductive organs was also observed. A positive 
clinical response to the administered therapy was recorded in all 
examined patients. These findings suggest the potential value of the 
combined use of electrophoresis, galvanization, and bioresonance 
testing in the assessment of the functional state of patients during the 
post-COVID period. Nevertheless, the clinical utility of this approach 
requires further investigation in larger patient cohorts. The author-
developed electrophoresis solution “Bioxyd-Plasma-Detox” contains 
choline, an essential nutrient involved in numerous physiological 
processes. Its metabolite, phosphatidylcholine, is a major component 
of cell membranes, lipoproteins, bile, and pulmonary surfactant, and 
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is also required for the synthesis of acetylcholine, one of the principal 
neurotransmitters. In addition, choline is involved in lipid transport, 
methyl-group metabolism, and the regulation of homocysteine levels, 
while its metabolite betaine supports methylation reactions and 
contributes to normal kidney and mitochondrial function.56,57

Choline also plays an important role in the functioning of 
the nervous system by promoting the synthesis and release of 
acetylcholine, thereby supporting cholinergic neurotransmission. 
Acetylcholine is one of the key neurotransmitters involved in memory, 
learning, and cognitive function. Reduced activity of the cholinergic 
system has been associated with age-related cognitive impairment 
and decreased acetylcholine synthesis.58 The present study traced 
and diagnostically substantiated a sequential cascade of homeostatic 
disturbances occurring during the post-COVID period. The first 
stage is the evolving understanding of COVID-19, from a primarily 
respiratory disease to a systemic panendothelial disorder associated 
with the development of persistent vascular complications. Among the 
most severe consequences of severe COVID-19 are thrombosis and 
systemic inflammation, which, according to current evidence, may 
be associated with persistent functional alterations of erythrocytes 
following SARS-CoV-2 infection.58,59 The subsequent stage involves 
the development of hemodynamic disturbances, particularly within 
the vascular bed of the pelvic organs. Inflammatory processes, virus-
induced depletion of ACE2, immunothrombosis, and endothelial 
dysfunction contribute to increased vascular resistance, chronic 
ischemia, endotheliitis, and microvascular thrombosis, ultimately 
leading to persistent impairment of blood flow.4–6 Hemodynamic 
disturbances affecting the reproductive system are accompanied by 
alterations in the hormonal profile. Estrogens and progesterone are 
known to exert distinct effects on the bronchopulmonary system, 
particularly on ventilation, perfusion, and the functional state of lung 
tissue, highlighting the relationship between vascular, endocrine, and 
respiratory changes during the post-COVID period.7 A subsequent 
stage in the pathogenic cascade is the disruption of neuroendocrine 
regulation of the reproductive system. Regulation of the menstrual 
cycle is mediated through the coordinated interaction of the cerebral 
cortex, hypothalamus, pituitary gland, ovaries, and uterus. Severe 
stress induced by SARS-CoV-2 infection and the psychosocial 
consequences of the pandemic disrupts the interaction between the 
hypothalamic-pituitary-adrenal (HPA) axis and the hypothalamic-
pituitary-ovarian (HPO) axis. Activation of the stress response is 
accompanied by suppression of the reproductive axis, leading to 
reduced estrogen and norepinephrine production, menstrual cycle 
disturbances, and the development of anovulatory cycles.8

Cortisol plays an important role in these processes. Direct 
involvement of the adrenal glands by SARS-CoV-2, as well as adrenal 
vein thrombosis, may lead to adrenal dysfunction or the development 
of Cushing syndrome.38 During severe COVID-19, activation of 
the hypothalamic-pituitary-adrenal (HPA) axis is accompanied 
by increased cortisol release, which exerts anti-inflammatory and 
immunosuppressive effects during the acute phase of the disease.39 
However, prolonged dysregulation of cortisol secretion has been 
associated with elevated levels of pro-inflammatory cytokines, the 
development of systemic inflammation, and disruption of hormonal 
homeostasis. The findings of the present study suggest that alterations 
in the cortisol indicator may represent one of the key factors 
contributing to systemic hormonal disturbances in women during the 
post-COVID period.60–64 

Conclusions
The present analysis demonstrated the potential of electrophoresis 

and galvanization using the Temp physiotherapy device in 

combination with the author-developed electrophoresis solution 
“Bioxyd-Plasma-Detox” for the comprehensive correction of pelvic 
organ hemodynamic disturbances and hormonal alterations associated 
with the consequences of COVID-19. Given the relationship between 
hormonal regulation and the functional state of the respiratory 
system, this approach may contribute to improvements in ventilation, 
perfusion, and pulmonary function, as well as to the normalization 
of vascular tone, nerve conduction, and metabolic processes.65 
The study demonstrated a positive improvement in the clinical 
condition of the patients, accompanied by a decrease in the cortisol 
indicator according to bioresonance testing. The obtained findings 
suggest a possible relationship between post-COVID hemodynamic 
disturbances, alterations in the hormonal profile, and the functional 
state of the bronchopulmonary system.66 This may be associated with 
the restoration of neuroendocrine regulatory function.

Based on the analysis of the comparative diagnostic assessments 
performed in the study, including the measurement of cortisol levels in 
venous blood and urine, spirometric evaluation of bronchopulmonary 
function, and conventional gynecological examinations, bioresonance 
testing (BRT) using the Parkes-D diagnostic complex was evaluated 
as a potential screening method for assessing functional changes and 
monitoring cortisol-related parameters in women.

In patients with gynecological complaints, comparative 
assessments using the Parkes-D system and conventional clinical 
diagnostic methods, including examinations for human papillomavirus 
infection and cervical dysplasia, demonstrated concordant changes in 
the parameters assessed.67 These findings suggest that BRT may have 
potential as a complementary screening and functional assessment 
method. However, diagnostic accuracy and clinical validity of the 
Parkes-D system require further investigation using standardized 
diagnostic methods, larger patient cohorts, and appropriate statistical 
validation. Results of the therapy have practical significance for 
treating a wide range of pathological processes in the human 
body. Therefore, they warrant further investigation and broader 
dissemination in scientific literature. Further clinical studies should 
incorporate contemporary approaches in medical physics, physiology, 
organic and medical chemistry, and medical biology to clarify the 
mechanisms of action, diagnostic value, and clinical applicability of 
these technologies Appendix A.

Acknowledgments
None.

Conflicts of interest
The author declares that there are no conflicts of interest.

References
1.	 Technical Specifications TU U 26.6-2501715351-001:2024. Temp Device 

for Galvanization and Therapeutic Electrophoresis. Supporting technical 
documentation. The technical documentation includes the electrophoresis 
solution Bioxyd-Plasma-Detox (Technical Specifications TU U 10.8-
2501715351-001:2021). Original document in Ukrainian; English 
translation provided in Appendix A. 2024.

2.	 Technical Specifications TU U 33.1-2250617836-002:2010. Parkes-D 
Therapeutic and Diagnostic System. Manufacturer: FOP Pavlusenko II. 
Kharkiv, Ukraine; November 2020.

3.	 Zanini G, Selleri V, Roncati L, et al. Vascular long covid: a new vessel 
disease? Angiology. 2024;75(1):8–14.

4.	 Sastry S, Cuomo F, Muthusamy J. COVID-19 and thrombosis: the role of 
hemodynamics. Thromb Res. 2022;212:51–57.

https://doi.org/10.15406/ipmrj.2026.11.00418
https://medcraveonline.com/IPMRJ/IPMRJ-11-00418A.pdf
https://pubmed.ncbi.nlm.nih.gov/36652923/
https://pubmed.ncbi.nlm.nih.gov/36652923/
https://pubmed.ncbi.nlm.nih.gov/35219932/
https://pubmed.ncbi.nlm.nih.gov/35219932/


Evaluation of post-covid-19 pelvic hemodynamic and hormonal changes in women by bioelectrical 
resonance testing (“Parkes-D”) during treatment with the “temp” galvanization and electrophoresis 
device and the “bioxyd-plasma-detox” electrophoresis solution

59
Copyright:

©2026 Temnenko.

Citation:Temnenko I. Evaluation of post-covid-19 pelvic hemodynamic and hormonal changes in women by bioelectrical resonance testing (“Parkes-D”) 
during treatment with the “temp” galvanization and electrophoresis device and the “bioxyd-plasma-detox” electrophoresis solution. Int Phys Med Rehab J. 
2026;11(2):54‒60. DOI: 10.15406/ipmrj.2026.11.00418

5.	 Kim B, Arany Z. Could shear stress mimetics delay complications in 
COVID-19? Trends Cardiovasc Med. 2021;32(2):71–72.

6.	 Cherkasova L, Bilyk T, Taraniuk K. Long-term consequences of 
COVID-19 and their impact on pelvic hemodynamics in women: a 
comprehensive ultrasonographic and Doppler analysis. International 
Scientific and Practical Conference; 2026. 

7.	 Pertseva TO, Harahulia HA. Hormonal profile of women with chronic 
obstructive pulmonary disease. Dnipro State Medical Academy. 
2005;4:26.

8.	 Korchynska OO, Sozanska MA, Andrashchikova S, et al. Impact of 
COVID-19 on the menstrual cycle. 2021;54:35–41.

9.	 Hou H, Adzika GK. Estrogen and estrogen receptors in cardioimmunology: 
implications in physiology, pathophysiology, and therapeutic strategies. 
Acta Physiol (Oxf). 2025;241(12):e70124.

10.	 Barnes PJ. The cytokine network in asthma and chronic obstructive 
pulmonary disease. J Clin Invest. 2008;118(11):3546–3556.

11.	 Chen P, Li B, Ou Yang L. Role of estrogen receptors in health and disease. 
Front Endocrinol (Lausanne). 2022;13:839005.

12.	 Ekpruke CD, Silveyra P. Sex differences in airway remodelling 
and inflammation: clinical and biological factors. Front Allergy. 
2022;3:875295.

13.	 Trotter A, Ebsen M, Kiossis E, et al. Prenatal estrogen and progesterone 
deprivation impairs alveolar formation and fluid clearance in newborn 
piglets. Pediatr Res. 2006;60(1):60–64.

14.	 Sweezey N, Tchepichev S, Gagnon S, et al. Female gender hormones 
regulate mRNA levels and function of the rat lung epithelial Na channel. 
Am J Physiol. 1998;274(2):C379–C386.

15.	 Trotter A, Kipp M, Schrader RM, et al. Combined application of 
17β-estradiol and progesterone enhances vascular endothelial growth 
factor and surfactant protein expression in cultured embryonic lung cells 
of mice. Int J Pediatr. 2009;2009:170491.

16.	 Nielsen HC, Torday JS. Sex differences in fetal rabbit pulmonary 
surfactant production. Pediatr Res. 1981;15(9):1245–1247.

17.	 Bayliss DA, Millhorn DE, Gallman EA, et al. Progesterone stimulates 
respiration through a central nervous system steroid receptor-mediated 
mechanism in cat. Proc Natl Acad Sci USA. 1987;84(21):7788–7792.

18.	 Tatsumi K, Mikami M, Kuriyama T, et al. Respiratory stimulation 
by female hormones in awake male rats. J Appl Physiol (1985). 
1991;71(1):37–42.

19.	 Verma MK, Miki Y, Sasano H. Sex steroid receptors in human lung 
diseases. J Steroid Biochem Mol Biol. 2011;127:216–222.

20.	 Beyer C, Kuppers E, Karolczak M, et al. Ontogenetic expression of 
estrogen and progesterone receptors in the mouse lung. Biol Neonate. 
2003;84(1):59–63.

21.	 Massaro D, Clerch LB, Massaro GD. Estrogen receptor-α regulates 
pulmonary alveolar loss and regeneration in female mice: morphometric 
and gene expression studies. Am J Physiol Lung Cell Mol Physiol. 
2007;293(1):L222–L228.

22.	 Hanley K, Rassner U, Jiang Y, et al. Hormonal basis for the gender 
difference in epidermal barrier formation in the fetal rat: acceleration by 
estrogen and delay by testosterone. J Clin Invest. 1996;97(11):2576–2584.

23.	 Marquez Garban DC, Mah V, Alavi M, et al. Progesterone and estrogen 
receptor expression and activity in human non-small cell lung cancer. 
Steroids. 2011;76(9):910–920.

24.	 Zarazúa A, González Arenas A, Ramírez Vélez G, et al. Sexual 
dimorphism in the regulation of estrogen, progesterone, and androgen 
receptors by sex steroids in rat airway smooth muscle cells. Int J 
Endocrinol. 2016;2016:8423192.

25.	 Popovic RM, White DP. Upper airway muscle activity in normal women: 
influence of hormonal status. J Appl Physiol (1985). 1998;84(3):1055–
1062.

26.	 Cutz E. Neuroendocrine cells of the lung: an overview of morphologic 
characteristics and development. Exp Lung Res. 1982;3(3-4):185–208.

27.	 Boers JE, den Brok JL, Koudstaal J, et al. Number and proliferation of 
neuroendocrine cells in normal human airway epithelium. Am J Respir 
Crit Care Med. 1996;154(3 Pt 1):758–763.

28.	 Cutz E, Perrin DG, Pan J, et al. Pulmonary neuroendocrine cells and 
neuroepithelial bodies in sudden infant death syndrome: potential 
markers of airway chemoreceptor dysfunction. Pediatr Dev Pathol. 
2007;10(2):106–116.

29.	 Cutz E, Yeger H, Pan J. Pulmonary neuroendocrine cell system in pediatric 
lung disease: recent advances. Pediatr Dev Pathol. 2007;10(6):419–435.

30.	 Gosney JR. Neuroendocrine cell populations in postnatal human lungs: 
minimal variation from childhood to old age. Anat Rec. 1993;236(1):177–
180.

31.	 Van Lommel A, Bolle T, Fannes W, et al. The pulmonary neuroendocrine 
system: the past decade. Arch Histol Cytol. 1999;62(1):1–16.

32.	 Cutz E, Speirs V, Yeger H, et al. Cell biology of pulmonary neuroepithelial 
bodies: validation of an in vitro model. I. Effects of hypoxia and Ca2+ 
ionophore on serotonin content and exocytosis of dense core vesicles. 
Anat Rec. 1993;236(1):41–52.

33.	 King KA, Torday JS, Sunday ME. Bombesin and [Leu8] phyllolitorin 
promote fetal mouse lung branching morphogenesis via a receptor-
mediated mechanism. Proc Natl Acad Sci U S A. 1995;92(10):4357–4361.

34.	 Sunday ME, Hua J, Torday JS, et al. CD10/neutral endopeptidase 24.11 
in developing human fetal lung: patterns of expression and modulation 
of peptide-mediated proliferation. J Clin Invest. 1992;90(6):2517–2525.

35.	 King KA, Hua J, Torday JS, et al. CD10/neutral endopeptidase 24.11 
regulates fetal lung growth and maturation in utero by potentiating 
endogenous bombesin-like peptides. J Clin Invest. 1993;91(5):1969–
1973.

36.	 Ito T, Udaka N, Yazawa T, et al. Basic helix-loop-helix transcription 
factors regulate the neuroendocrine differentiation of fetal mouse 
pulmonary epithelium. Development. 2000;127(18):3913–3921.

37.	 Yao JC, Hassan M, Phan A, et al. One hundred years after “carcinoid”: 
epidemiology of and prognostic factors for neuroendocrine tumors in 
35,825 cases in the United States. J Clin Oncol. 2008;26(18):3063–3072.

38.	 Esmaeilzadeh A, Elahi R, Siahmansouri A, et al. Endocrine and metabolic 
complications of COVID-19: lessons learned and future prospects. J Mol 
Endocrinol. 2022;69(3):R125–R150.

39.	 Zefferino R, Di Gioia S, Conese M. Molecular links between endocrine, 
nervous and immune system during chronic stress. Brain Behav. 
2021;11(2):e01960.

40.	 Higham A, Mathioudakis A, Vestbo J, et al. COVID-19 and COPD: a 
narrative review of the basic science and clinical outcomes. Eur Respir 
Rev. 2020;29(158):200199.

41.	 Vantiukh NV, Lemko OI. Some aspects of insulin resistance development 
in chronic obstructive pulmonary disease. Problems of Endocrine 
Pathology. 2022;79(1):51–56.

42.	 Lemko OI, Haisak MO, Reshetar DV. Comorbid conditions in chronic 
obstructive pulmonary disease: established and controversial issues. 
Ukrainian Therapeutic Journal. 2021;(2):57–65. 

43.	 Global initiative for chronic obstructive lung disease. Global strategy 
for the diagnosis, management, and prevention of chronic obstructive 
pulmonary disease: 2022 Report. 2024. 

44.	 Yuksel A, Akpinar EE, Gulensoy ES, et al. Assessment of thyroid function 
tests in COPD phenotypes. Eur Respir J. 2020;56(suppl 64):543.

https://doi.org/10.15406/ipmrj.2026.11.00418
https://pmc.ncbi.nlm.nih.gov/articles/PMC7838584/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7838584/
https://archive.interconf.center/index.php/2709-4685/article/view/8164
https://archive.interconf.center/index.php/2709-4685/article/view/8164
https://archive.interconf.center/index.php/2709-4685/article/view/8164
https://archive.interconf.center/index.php/2709-4685/article/view/8164
https://pubmed.ncbi.nlm.nih.gov/41163516/
https://pubmed.ncbi.nlm.nih.gov/41163516/
https://pubmed.ncbi.nlm.nih.gov/41163516/
https://pubmed.ncbi.nlm.nih.gov/18982161/
https://pubmed.ncbi.nlm.nih.gov/18982161/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9433670/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9433670/
https://pubmed.ncbi.nlm.nih.gov/35769576/
https://pubmed.ncbi.nlm.nih.gov/35769576/
https://pubmed.ncbi.nlm.nih.gov/35769576/
https://pubmed.ncbi.nlm.nih.gov/16690946/
https://pubmed.ncbi.nlm.nih.gov/16690946/
https://pubmed.ncbi.nlm.nih.gov/16690946/
https://pubmed.ncbi.nlm.nih.gov/9486127/
https://pubmed.ncbi.nlm.nih.gov/9486127/
https://pubmed.ncbi.nlm.nih.gov/9486127/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2778567/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2778567/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2778567/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2778567/
https://pubmed.ncbi.nlm.nih.gov/6895251/
https://pubmed.ncbi.nlm.nih.gov/6895251/
https://pubmed.ncbi.nlm.nih.gov/3478727/
https://pubmed.ncbi.nlm.nih.gov/3478727/
https://pubmed.ncbi.nlm.nih.gov/3478727/
https://pubmed.ncbi.nlm.nih.gov/1717425/
https://pubmed.ncbi.nlm.nih.gov/1717425/
https://pubmed.ncbi.nlm.nih.gov/1717425/
https://www.wikidata.org/wiki/Q37920388
https://www.wikidata.org/wiki/Q37920388
https://pubmed.ncbi.nlm.nih.gov/12890938/
https://pubmed.ncbi.nlm.nih.gov/12890938/
https://pubmed.ncbi.nlm.nih.gov/12890938/
https://pubmed.ncbi.nlm.nih.gov/17449797/
https://pubmed.ncbi.nlm.nih.gov/17449797/
https://pubmed.ncbi.nlm.nih.gov/17449797/
https://pubmed.ncbi.nlm.nih.gov/17449797/
https://pubmed.ncbi.nlm.nih.gov/8647951/
https://pubmed.ncbi.nlm.nih.gov/8647951/
https://pubmed.ncbi.nlm.nih.gov/8647951/
https://pubmed.ncbi.nlm.nih.gov/21600232/
https://pubmed.ncbi.nlm.nih.gov/21600232/
https://pubmed.ncbi.nlm.nih.gov/21600232/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4823480/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4823480/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4823480/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4823480/
https://pubmed.ncbi.nlm.nih.gov/9480969/
https://pubmed.ncbi.nlm.nih.gov/9480969/
https://pubmed.ncbi.nlm.nih.gov/9480969/
https://pubmed.ncbi.nlm.nih.gov/6188605/
https://pubmed.ncbi.nlm.nih.gov/6188605/
https://pubmed.ncbi.nlm.nih.gov/8810616/
https://pubmed.ncbi.nlm.nih.gov/8810616/
https://pubmed.ncbi.nlm.nih.gov/8810616/
https://pubmed.ncbi.nlm.nih.gov/18001162/
https://pubmed.ncbi.nlm.nih.gov/18001162/
https://pubmed.ncbi.nlm.nih.gov/8507004/
https://pubmed.ncbi.nlm.nih.gov/8507004/
https://pubmed.ncbi.nlm.nih.gov/8507004/
https://pubmed.ncbi.nlm.nih.gov/10223738/
https://pubmed.ncbi.nlm.nih.gov/10223738/
https://pubmed.ncbi.nlm.nih.gov/8507015/
https://pubmed.ncbi.nlm.nih.gov/8507015/
https://pubmed.ncbi.nlm.nih.gov/8507015/
https://pubmed.ncbi.nlm.nih.gov/8507015/
https://pubmed.ncbi.nlm.nih.gov/7753811/
https://pubmed.ncbi.nlm.nih.gov/7753811/
https://pubmed.ncbi.nlm.nih.gov/7753811/
https://pubmed.ncbi.nlm.nih.gov/1469102/
https://pubmed.ncbi.nlm.nih.gov/1469102/
https://pubmed.ncbi.nlm.nih.gov/1469102/
https://pubmed.ncbi.nlm.nih.gov/8486767/
https://pubmed.ncbi.nlm.nih.gov/8486767/
https://pubmed.ncbi.nlm.nih.gov/8486767/
https://pubmed.ncbi.nlm.nih.gov/8486767/
https://pubmed.ncbi.nlm.nih.gov/10952889/
https://pubmed.ncbi.nlm.nih.gov/10952889/
https://pubmed.ncbi.nlm.nih.gov/10952889/
https://journals.bioscientifica.com/jme/article-abstract/69/3/R125/14547/Endocrine-and-metabolic-complications-of-COVID-19?redirectedFrom=fulltext
https://journals.bioscientifica.com/jme/article-abstract/69/3/R125/14547/Endocrine-and-metabolic-complications-of-COVID-19?redirectedFrom=fulltext
https://journals.bioscientifica.com/jme/article-abstract/69/3/R125/14547/Endocrine-and-metabolic-complications-of-COVID-19?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/33295155/
https://pubmed.ncbi.nlm.nih.gov/33295155/
https://pubmed.ncbi.nlm.nih.gov/33295155/
https://pubmed.ncbi.nlm.nih.gov/33153991/
https://pubmed.ncbi.nlm.nih.gov/33153991/
https://pubmed.ncbi.nlm.nih.gov/33153991/
https://jpep.endocrinology.org.ua/index.php/1/article/view/904
https://jpep.endocrinology.org.ua/index.php/1/article/view/904
https://jpep.endocrinology.org.ua/index.php/1/article/view/904
https://utj.com.ua/article/view/231870
https://utj.com.ua/article/view/231870
https://utj.com.ua/article/view/231870
https://goldcopd.org/2024-gold-report/
https://goldcopd.org/2024-gold-report/
https://goldcopd.org/2024-gold-report/
https://publications.ersnet.org/content/erj/56/suppl64/543
https://publications.ersnet.org/content/erj/56/suppl64/543


Evaluation of post-covid-19 pelvic hemodynamic and hormonal changes in women by bioelectrical 
resonance testing (“Parkes-D”) during treatment with the “temp” galvanization and electrophoresis 
device and the “bioxyd-plasma-detox” electrophoresis solution

60
Copyright:

©2026 Temnenko.

Citation: Temnenko I. Evaluation of post-covid-19 pelvic hemodynamic and hormonal changes in women by bioelectrical resonance testing (“Parkes-D”) 
during treatment with the “temp” galvanization and electrophoresis device and the “bioxyd-plasma-detox” electrophoresis solution. Int Phys Med Rehab J. 
2026;11(2):54‒60. DOI: 10.15406/ipmrj.2026.11.00418

45.	 Remizov AN. Medical and biological physics. 4th edition. 2012.

46.	 Shvets YeA, Nebesiuk OYu, Nikonova ZA, et al. Biophysics. Publisher: 
ZDIA; 2008:209.

47.	 Fediv VI, Olar OI, Mykytiuk OY, et al. Medical and biological physics. 
Publisher SPD Livak; 2015.

48.	 Ostafiichuk DI. Electrophoresis: types, effective treatment, 
contraindications. 2023.

49.	 Gaal E, Medyeshi G, Veretskyi L. Electrophoresis in the separation of 
biological molecules. Moscow; 2002.

50.	 Osterman LA. Methods for the study of proteins and nucleic acids: 
electrophoresis and ultracentrifugation. Moscow; 2001.

51.	 Pharmaceutical Encyclopedia. Electrophoresis. 2026. 

52.	 Lechtzin N, Wiener CM, Shade DM, et al. Spirometry in the supine 
position improves the detection of diaphragmatic weakness in patients 
with amyotrophic lateral sclerosis. Chest. 2002;121(2):436–442.

53.	 Iqbal T, Elahi A, Wijns W, et al. Methods for cortisol level detection for 
stress monitoring in connected healthcare. Health Sci Rev. 2023;6:100079.

54.	 Knezevic E, Nenic K, Milanovic V, et al. The role of cortisol in chronic 
stress, neurodegenerative diseases, and psychological disorders. Cells. 
2023;12(23):2726.

55.	 Bobrytska OM. Physiological substantiation of the assessment of 
the functional state of dogs using bioresonance medicine. Doctoral 
dissertation. Lviv National University of Veterinary Medicine and 
Biotechnologies; 2019.

56.	 Zeisel SH. Nutritional genomics: defining the dietary requirement and 
effects of choline. J Nutr. 2011;141(3):531–534.

57.	 Zeisel SH. Choline: critical role during fetal development and dietary 
requirements in adults. Annu Rev Nutr. 2006;26:229–250.

58.	 Tayebati SK, Tomassoni D, Amenta F, et al. Choline and choline 
alphoscerate do not modulate inflammatory processes in the rat brain. 
Nutrients. 2017;9(10):1084.

59.	 Pak AI, Shevchuk OO, Palii SM. Endothelial dysfunction in COVID-19. 
Ukr Med Chasopys. 2021.

60.	 Temnenko I. The effect of electromagnetic radiation exposure using the 
Parkes-L device on improving the functional state of individuals with 
impaired bronchopulmonary function: monitoring of changes in the 
functional state by the Parkes-D diagnostic complex. Med Res Arch. 
2026;14(5):1–9.

61.	 Ivanytska JA. Application of the flow cytometry method for investigating 
the state of the blood after exposure to the human organism coronavirus 
infection COVID-19. Biology and Ecology. 2024;10(1):119–124.

62.	 Poggiali E, Bastoni D, Ioannilli E, et al. Deep vein thrombosis and 
pulmonary embolism: two complications of COVID-19 pneumonia? Eur 
J Case Rep Intern Med. 2020;7(5):001646. 

63.	 Ropper AH, Klein JP. Cerebral venous thrombosis. N Engl J Med. 
2021;385(1):59–64.

64.	 Suh YJ, Hong H, Ohana M, et al. Pulmonary embolism and deep vein 
thrombosis in COVID-19: a systematic review and meta-analysis. 
Radiology. 2021;298(2):E70–E80.

65.	 Ward SE, Curley GF, Lavin M, et al. Von Willebrand factor propeptide 
in severe coronavirus disease 2019 (COVID-19): evidence of acute and 
sustained endothelial cell activation. Br J Haematol. 2021;192(4):714–
719.

66.	 Truong AD, Auld SC, Barker NA, et al. Therapeutic plasma exchange 
for COVID-19-associated hyperviscosity. Transfusion. 2021;61(4):1029–
1034.

67.	 Rodriguez Rodriguez M, Castro Quismondo N, Zafra Torres D, et al. 
Increased von Willebrand factor antigen and low ADAMTS13 activity 
are related to poor prognosis in COVID-19 patients. Int J Lab Hematol. 
2021;43(4):O152–O155.

https://doi.org/10.15406/ipmrj.2026.11.00418
https://www.pharmencyclopedia.com.ua/article/2337/elektroforez
https://pubmed.ncbi.nlm.nih.gov/11834654/
https://pubmed.ncbi.nlm.nih.gov/11834654/
https://pubmed.ncbi.nlm.nih.gov/11834654/
https://www.sciencedirect.com/science/article/pii/S2772632023000053
https://www.sciencedirect.com/science/article/pii/S2772632023000053
https://pubmed.ncbi.nlm.nih.gov/38067154/
https://pubmed.ncbi.nlm.nih.gov/38067154/
https://pubmed.ncbi.nlm.nih.gov/38067154/
https://pubmed.ncbi.nlm.nih.gov/21270363/
https://pubmed.ncbi.nlm.nih.gov/21270363/
https://pubmed.ncbi.nlm.nih.gov/16848706/
https://pubmed.ncbi.nlm.nih.gov/16848706/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5691701/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5691701/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5691701/
https://umj.com.ua/uk/publikatsia-208852-endotelialna-disfunktsiya-pri-covid-19-oglyad-literaturi
https://umj.com.ua/uk/publikatsia-208852-endotelialna-disfunktsiya-pri-covid-19-oglyad-literaturi
https://esmed.org/MRA/mra/article/view/7503
https://esmed.org/MRA/mra/article/view/7503
https://esmed.org/MRA/mra/article/view/7503
https://esmed.org/MRA/mra/article/view/7503
https://esmed.org/MRA/mra/article/view/7503
https://www.ejcrim.com/index.php/EJCRIM/article/view/1646/2039
https://www.ejcrim.com/index.php/EJCRIM/article/view/1646/2039
https://www.ejcrim.com/index.php/EJCRIM/article/view/1646/2039
https://pubmed.ncbi.nlm.nih.gov/34192432/
https://pubmed.ncbi.nlm.nih.gov/34192432/
https://pubmed.ncbi.nlm.nih.gov/33320063/
https://pubmed.ncbi.nlm.nih.gov/33320063/
https://pubmed.ncbi.nlm.nih.gov/33320063/
https://pubmed.ncbi.nlm.nih.gov/33326604/
https://pubmed.ncbi.nlm.nih.gov/33326604/
https://pubmed.ncbi.nlm.nih.gov/33326604/
https://pubmed.ncbi.nlm.nih.gov/33326604/
https://pubmed.ncbi.nlm.nih.gov/33231313/
https://pubmed.ncbi.nlm.nih.gov/33231313/
https://pubmed.ncbi.nlm.nih.gov/33231313/
https://pubmed.ncbi.nlm.nih.gov/33502080/
https://pubmed.ncbi.nlm.nih.gov/33502080/
https://pubmed.ncbi.nlm.nih.gov/33502080/
https://pubmed.ncbi.nlm.nih.gov/33502080/

