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Abstract. Assessing survival and prescription of injury establishment in forensic medical practice (literature
review). Erhard N.M., Biliakov A.M., Volobuiev O.E. Determining the prescription of organ and tissue damage in
forensic practice is of pivotal role in establishing an objective picture of the facts and circumstances. Nowadays, when
the latest research methods and modern laboratory and instrumental equipment appear, there is a need to improve
forensic diagnostics to establish the prescription of injuries. Although experts and scientists are trying to invent new
methods and techniques for diagnosing the age of injury, this area of research will not lose relevance, given the complexity
of solving problems. The purpose of this work is to analyze literature data on the use of various diagnostic methods in
forensic practice to establish the prescription of injuries and assessing survival. In our study we analyzed scientific papers
and data of international scientific literature on the problem of various diagnostic methods in forensic practice to
establish the prescription of injuries and assessing survival. Methods used: scientific research, analytical and
generalizing. The authors cite publications that set out the methods and criteria to address this issue. In particular,
promising areas of application of histological, immunohistochemical methods, postmortem computed tomography are
shown. The issues of establishing the prescription of cranio-cerebral injuries are considered. The role of manifestations
of the body's systemic response to trauma, in particular, the neuroendocrine system, is also shown. Examples of the use
of non-ischemic heart disease to diagnose the duration of dying are given. The role of tropopnin I, creatine kinase, brain
natriuretic peptide (NT-pro BNP) in the diagnosis of the duration of the traumatic process is shown. Based on a review
of the literature, the authors conclude that new methods and criteria for assessing survival and prescription of injuries
in forensic practice in order to unify the results of the study and avoid diagnostic errors are promising.

Pedepar. YcraHoB/IeHHS 32:KMTTEBOCTI Ta JAaBHOCTI TPaBMYBAHHS B CY/AOBO-MeIMYHill mpakTuui (orjasjg
aitepatypu). Eprapa H.M., Binsakos A.M., Boso6yeB O.€. Busnauenns 0asHocmi YuKoO®CeHb OP2aHie ma mKaHUH y
€Y0060-MeOUUHITI NPAKMUYT MAE KIIOY08E 3HAYEHHS OIS BCMAHOBIEHHS 00 €EKMUBHOI Kapmunu obcmasun nooin. Y naw
yac, Koau 3’SIGISIIOMbCL HOBIMHI Memoou OOCHIONCEHHT MA CydacHe AabopamopHO-iHCmpyMenmanbhe 001a0HAHHS,
BUHUKAE HEOOXIOHICMb Y NOKPAWEHHT CYO080-MeOUUHOI Oid2HOCMUKU 6CMAHOGIEHHS OA8HOCMI 3AN00IIHHIL YUUKOONCEHD.
Xoua excnepmu ma HayKogyi Ui HAMAAIOMbCA BUHAUMU HOBI Memoou ma MemoOuKu OiaeHOCMUKU Oa6HOCMI
MPABMYBAHHSA, Yell HANPAMOK HAYKOGUX OO0CHIOJNCEeHb He SMpamumv aKmyaibHOCHI, 38adCar04u HA CKAAOHICb
supiwenus numats. Memoro pobomu € ananiz rimepamypu, NPUCBIYEHOT 3ACMOCYBAHKIO PI3HUX Memo0dig 0laeHOCMUKU
8 CY0080-MeOUUHIL NPAKMUYi 015 6CMAHOBNIEHHSA OABHOCI MA 3AACUMMEBOCTN YUUKOOHCEeHb. Y AKOCmi 00CHi0H#CYB8AHO20
Mmamepiany 6y10 8UKOPUCTIAHO OAHI 3AKOPOOHHUX 0dicepet, AKI 00CAIOHCYIOMb NPoOIeMamuKy OideHOCIUKY OA8HOCHI
ma 3axcummegocmi yuikooxceHs. Haykosutl nowiyk, ananiz ma y3a2anvHenHs Oyau 6UOPaHi K Memoou O0CTIOHCEHHSL.
Aemopu Haeooame nybaikayii, y AKUX 8UKIA0EHO MeMOOUKU ma Kpumepii, o 003804A10Mb SUPIUUMU Yi NUMAHH.
3oKkpema, noxazano nepcneKmMuHi HANPAMKYU 3ACMOCYBAHHA IMYHO2ICIMOXIMIYHO20 MemOoOy, NOCMEPMHOI KoMn tomepHoi
momoecpahii. Pozensdaromovcsi numanhs 6Cmano61ents 0A8HOCHI YePenHO-MO3K08uUx mpaem. Taxodc noxazana pons
nposigié CUCMEMHOI peakyii Opeanizmy HA mMpasemy, 30Kpema HelupoeHOOKpunHoi cucmemu. Haeedeni npurkiadu
BUKOPUCMAHHS HEIWEMIYHUX Ypadicenb cepys 05 diazHocmuky mpusaiocmi emupanns. Ilokazana pons mpononnuiny I,
KPeamuHKiHasu, Mo3K08020 Hampitypemuuno2o nenmuody (NT-pro BNP) y oiacnocmuyi mpueanocmi nepeobicy
mpasemamuunozo npoyecy. Ha niocmasi oensdy aimepamypu agmopu pooasims GUCHOBOK NPO NEPCneKmueHicms ma
HeoOXIOHICmb PO3POOKU HOBUX MemOOI8 Mma Kpumepiig OJisl GUIHAYEHHSL 3AANCUMMEBOCMI MA 0ABHOCI YUIKOOJICEHb Y
CY0080-MeOUUHIL NPaKmuyi 3 Memor YHIQIKayii pe3yibmamis 00Ci0NCEeHH MA YHUKHEHHS OlA2HOCTIUYHUX HOMUTIOK.

Scientific development of issues related to deter-
mining the duration of fatal injuries during forensic
examination is an urgent task for forensic experts.

The study of the prescription of death coming and
lifelong reactions to injury were conducted by many
scientists in various fields of medicine [20, 27]. This
issue was paid attention to in the works of Ukrainian
forensic scientists, including B.V.Mykhailychenko,
A .M. Biliakov, .G. Savka, O.1. Herasymenko, B.T. Ba-
chynskyi, O.M. Hurov, B.O. Olkhovskyi and others.

The purpose of this work is to analyze the
literature on the use of various diagnostic methods in
forensic practice in assessing survival and pres-
cription of injuries. Methods used: scientific research,
analytical and generalizing.

Recently, scientists have used post-mortem com-
puted tomography (CT) to diagnose the prescription
of death coming. The authors proved that the
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sensitivity of CT in the diagnosis of traumatic brain
injury is 95.2%, although erroneous results are pos-
sible with damage to the heart and aorta [23, 33].
United Kingdom, the Netherlands, and Japan make
extensive use of postmortem CT and MRI scans [9,
27]. In Switzerland currently comparative studies of
postmortem CT and MRI with traditional autopsy are
actively usesd [11, 18]. Even in foreign literature, the
term virtopsy has become widely used — a method of
postmortem examination of the body [18]. Used
virtopsia to examine a person who has died due to
mechanical asphyxia [10].

K.V. Surkov, M.V. Fedulova and others revealed
the prospects of using immunohistochemistry me-
thods of assessing survival and age of mechanical
damage establishment in forensic practice [21, 19].
In particular, the possibility of: quantitative deter-
mination of cell adhesion molecules (CAMs) of
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leukocytes and endothelial receptors to them in the
tissues of skin wounds is shown; expression of so-
called "early genes" that encode transcription factors
in tissues in traumatic brain injury; P-selectin as a
marker of early life reaction in damaged soft tissues;
IHC-staining for fibrinogen of alveolar transudate in
asphyxia; expression of proliferating cell nuclear
antigen (PCNA), markers of keratinocyte apoptosis
and connective tissue cells in the skin from the wound
area; heat shock proteins in body tissues and fluids;
CD3 (T-lymphocytes in general), CD4 (T-lym-
phocyte helpers) and CD20 (B-lymphocytes) in
splenic injury; vascular endothelial growth factor
(VEGF) at the site of injury; expression in reactive
gliocytes of vimentin and glial fibrillar acidic protein
(GFAP), markers of wounds lasting for a few
minutes-hours (TGFB1, TGFa, fibronectin, IL1{,
IL6, TNFa, ICAM-1, VCAM-1, E- and L-selectin)
wounds lasting for several days (tenostin, collagen
I, V, VI, I, p53). A.V. Shai and others have deter-
mined the duration of axonal injuries in traumatic
brain injury by the number of proteins released from
neurons during their damage and found that they
differ significantly on the first day [22]. D.V. Bavikin
and others have determined the expression of im-
munohistochemical markers of proliferative activity
of Ki-67 and antiapoptosis of Bcl-2 in gunshot
wounds less than 1 hour of prescription [2]. D.V. Bo-
gomolov and others have confirmed the importance
of immunohistochemical study in assessing survival
establishment and severity of gunshot wounds of soft
tissues by IHC-reaction of expression of vimentin and
fibrinogen [4]. Some authors have used polyclonal
antibodies to common cytokeratins, fibrinogen, fibro-
nectin and CD-117 to study deaths due to various
types of mechanical asphyxia [5, 28, 29]. CD-117 has
been proved to give significant focal expression in
interalveolar septa in cases of strangulation mecha-
nical asphyxia and can be used as an undifferentiated
marker of acute alveolar hypoxia [5, 28, 29].

Also, to determine the prescription of death
coming from injury, some scientists have studied the
dynamics of the process of autofluorescence of coen-
zymes nicotinamidadenine nucleotide (NAND), fla-
vinadenine dinucleotide (FAD) and redox ratio (RR)
in rat skeletal muscle on the first day after birth [1].
Studies of these coenzymes in the ultraviolet and blue
spectra are used as markers of redox processes to as-
sess metabolic activity in many scientific studies not
only in biology but also in clinical medicine [31, 32].

Given the diversity and prevalence of traumatic
brain injury among the types of traumatic injuries,
expert practice needs to determine prescription of it.
Yu.E. Morozov and co-authors determined the dura-
tion of brain damage by changes in the nuclear
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organizer in astrocytes [14]. G.V.Nedugov and
others determined the age of acute subdural hema-
tomas by the quantitative distribution of ethanol in
venous blood and urine [15]. G.V. Nedugov and
K.N. Krupin also determined its prescription by
mathematical modeling of the pathomorphology of
brain contusions [12, 16].

ILA. Lewandowska on the basis of macroscopic
examination established 6 time intervals that reflect
the time of injury in the two-stage course of the
traumatic process in the spleen [13].

However, most studies have focused on the
manifestations of the body's local response to injury
[3]. However, various aspects of the manifestation of
the body's systemic response to injury are developed
only in fragments. The importance of the neuro-
endocrine system in acute trauma accompanied by the
development of stress and general adaptation
syndrome was studied [3]. An increase in the content
of catecholamines in the peripheral blood in injuries
compared with non-violent death has been proven.

It should be noted that the pandemic of the new
coronavirus infection COVID-19 has also made its
adjustments. We need to differentiate the acute
respiratory distress syndrome and "shock lung" in
trauma [7, 8, 30].

Also, it should be noted that the main role in the
body's adaptation to traumatic human injuries is
played by the adrenal glands, because in response to
stress or damage to the hypothalamic-pituitary-
adrenal system the body tries to stabilize homeostasis.
The general adaptation syndrome, which is mani-
fested by restructuring in the neuroendocrine system,
certainly has a morphological picture [6]. Many
authors prefer to assess the morphofunctional res-
ponse of the adrenal glands to determine thanato-
logical factors in various cases of both violent and
nonviolent death [3, 6]. A.M. Biliakov determined
the duration of fatal injury by balance of esterified
cholesterol in the adrenal tissue of corpses [3].

The development of methods for determining the
prescription of death coming in the early postmortem
period is closely related to the study of tissue
resistance to hypoxia [3, 17].

Given the fact that the body's stress response to
traumatic injuries causes non-ischemic heart disease,
it is advisable to study changes in the biochemical
parameters of Troponin I (Tn I) [24].

Some scientists have studied the increase in creatine
kinase in the bloodstream associated with damage to
muscle cells, which may be promising to establish the
prescription of injury for various types [24].

Today, a significant range of research by post-
Soviet scientists is aimed at establishing the depen-
dence of the oxidative modification of serum proteins
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of the corpse to develop criteria for determining the
duration of the agonal period [25].

Another promising study is the research of brain
natriuretic peptide (NT-pro BNP), which is associated
with a significant effect on the endocrine, cardio-
vascular and urinary systems and may be an indicator
of the stress response of the heart to hemodynamic
changes in the body [25]. Increased secretion of BNP
and proBNP by the ventricles of the heart is as-
sociated with increased stretching of certain areas of
the myocardium, so they are widely used in cardio-
logy in the diagnosis of heart failure [25]. That is, the
study of the content of NT-pro BN) in the blood
plasma of corpses of persons whose death occurred
from mechanical trauma is appropriate and relevant
to determine its duration.

CONCLUSIONS

Therefore, the relevance and practical significance
of forensic diagnosis of the age of injury, the need to
develop new diagnostic criteria to determine the
systemic response to injury and necessitated a deep
and comprehensive study of the above problem.
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