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Angiotensin-converting enzyme (ACE) is a key enzyme of the renin-angiotensin-aldosterone system
(RAAS), which is directly involved in the regulation of blood pressure. It is assumed that the inser-
tion/deletion (1/D) polymorphism of the gene of this enzyme (ACE gene) appears due to the pres-
ence/absence of ~ 287 bp Alu repeats in the 16™ intron and is associated with the risk of the develop-
ment of some diseases, including cardiovascular diseases, various kinds of mental disorders, Alzhei-
mer's disease, gestational diabetes, etc. Given the lack of data on ACE gene I/D polymorphism for
the Azerbaijan population, we studied polymorphism of this gene by PCR, using sequence specific
pairs of primers (Hace3s and Hace3as (I), ACE-F and ACE-R (I1)). DNA samples isolated from 346
individuals were divided into 4 groups: (1) patients with various mental disorders (90 patients); (2) a
group of young students involved in various sports (84 male persons); (3) patients with diabetes (28
patients with | type DM (3A subgroup) and 72 patients with 11 type DM (3B subgroup); (4) a group
of conditionally healthy people of different ages and specialties (72 persons, control). Based on the
results of PCR of both primer pairs, the following genotypes were obtained: 16 individuals with gen-
otype 11 (4.6%, homozygous co-dominants for the I-allele), 101 individuals with genotype DD (29.2%,
homozygous co-dominants for the D-allele) and 228 individuals with genotype ID (66.2%, heterozy-
gotes for both alleles). The frequency of occurrence was: f,=0.373, fp=0.627, Np:N,=1.681. The ratio
of separate genotypes within the studied population: 1D:DD=2.173; ID:11=14.125; DD:11=6.500.
Comparison of the values of the dominant model for the allele D - (DD+ID)/11=20.625 and the reces-
sive model DD/(ID+11)=0.430 relative to the dominant model for the allele I - (I11+1D)/DD=1.152 and
the recessive model 11/(ID+DD)=0.048 indicates that in both models the probability of the D allele to
associate with any particular trait is higher than that of the I allele (17.904 and 8.958 times, respec-
tively). These results confirm the literature data on the association of the D allele with many pathol-
ogies or diseases. The analysis of the obtained data also revealed a significant correlation (p<0.01) of
the studied features from the D allele both within groups and between groups.
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INTRODUCTION of hypertension and fluid as well as electrolyte ho-
meostasis. ACE is a key enzyme in the RAAS that

The renin-angiotensin-aldosterone system is converting angiotensin | to the vasoactive pep-

(RAAS) which include renin inhibitors, angioten-
sin-converting enzyme (ACE) inhibitors, angioten-
sin Il type 1 receptor antagonists, and mineralocor-
ticoid receptor antagonists, is known as a regulator
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tide angiotensin Il. Renin (EC 3.4.99.19), the en-
zyme that catalyzes the proteolytic conversion of
angiotensinogen to the decapeptide angiotensin I
(Khakoo et al., 2008) Angiotensinogen, a large
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globular protein that serves as the substrate for
renin (Malikova et al., 2016). Angiotensin Il and
the angiotensin Il receptor, control the transduction
of the cellular effects of angiotensin Il (Forrester et
al., 2018). Binding of the angiotensin Il to its re-
ceptor mediates vasoconstriction, aldosterone and
catecholamine release, as well as fluid consump-
tion, secretion of prolactin, adrenocorticotrophic
hormone, and glycogenolysis (Lynch et al., 2018).
The four major components of the RAAS
(renin, angiotensinogen [angiotensins I and 1], an-
giotensin-converting enzyme, and the AT recep-
tors) are important components of vascular dis-
eases (De Mello et al., 2017; Lynch et al., 2018).

ACE was the first discovered in the 1950s by
Skeggs and colleagues. This enzyme was able to
convert angiotensin | to angiotensin Il (called hy-
pertensin | and hypertensin |1 at that time) in horse
plasma. ACE was originaly called "converting en-
zyme". Later Phillips and colleagues identified an
enzyme in human blood, designated kininase I,
which was able to degrade bradykinin (Phillips et
al., 2018). Converting enzyme and kininase Il was
later found to be the same enzyme and today the
enzyme is referred to as angiotensin-converting en-
zyme. ACE is a dipeptidyl carboxypeptidase that
exists in 2 isoforms. Somatic ACE is induced in
different tissues and cell types including the cardi-
ovascular system, lungs, kKidneys, etc, whereas tes-
ticular ACE only can be found in sperm cells. Both
isoforms have a hydrophobic trans-membrane do-
main and a short cytoplasmic fragment (De Mello
et al., 2017). The ACE gene is located in chromo-
some 17 (17923 region) and contains a polymor-
phism based on the presence (insertion) or absence
(deletion) of a 287 base-pair (bp) fragment on 16"
intron of ACE gene. Based on the polymorphism
there are three genotypes; ID, I, DD which are

classified as | and D alleles which are termed as
insertion or deletion, respectively (Turgut et al.,
2004) .

ACE 1/D polymorphism associated to the
level of ACE in plasma and with higher risk for
cardiovascular diseases. Three ACE genotypes —
Il, ID, and DD, have different correlation with the
percentage of hypertension, myocardial hypertro-
phy, diabetes mellitus, psychological disorders and

other diseases. The D allele has been connected
with an increased risk of developing various patho-
logical processes, such as coronary heart disease
and ventricular hypertrophy. While various cardiac
disorders appear to have a worse prognosis in indi-
viduals homozygous for the D allele, the I allele
has been associated with increased endurance per-
formance in athletes (Goessler et al., 2016). Poly-
morphisms of the ACE gene was found to be in-
volved in bipolar disorders as well as in schizo-
phrenia (Song et al., 2015). Bipolar disorders are
severe early-onset diseases that comprise psychiat-
ric conditions characterized by recurrent mood
changes from depression to mania. Their preva-
lence is high, possibly as much as 5%, in the US
population (Dal Mas et al., 2019). The presence of
the I/D genotype of the ACE gene contribute to an
increase of ACE plasma activity, which could be a
predictor in schizophrenia diagnosis (Dal Mas et
al., 2019; Gadelha et al., 2015).

The results of the polymorphism of the ACE
gene in American 45 male football athletes vs 72
non-athletes showed a greater frequency of the D
allele in athletes with comparison in non-athletes
(Santoro et al., 2019). Moreover, a significant dif-
ference (p<0.05) in the genotypic distribution of
the athletes was composed of a higher number of
the DD genotype as compared to the control
group. However, the association of the I/D poly-
morphism of the ACE in sports abilities have been
debated.

ACE gene I/D polymorphism is also associ-
ated with the development of diabetes mellitus (ba-
sically type Il DM), gestasional diabetes and vari-
ous comorbidities in different world populations
(Purnamasari et al., 2012; Pan et al., 2016; Mir-
Feizi et al., 2018; Pirozzi et al., 2018; Shen et al.,
2019).

The new coronavirus COVID-19 (or Severe
Acute Respiratory Syndrome SARS-CoV-2) which
activated by transmembrane proteins (for example
by transmembrane protease serine 2 (TMPRSS2))
mainly penetrates into the cells (endocytosis)
through a receptors by binding to membranal ACE-
2 widely expressed in cardiac cells including endo-
thelial cells, smooth muscle cells in the myocardial
vasculature and in cardiac myocytes (Fig. 1, for de-
tailed see: Abbasi et al., 2020).
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Fig. 1. The simplified scheme of the processes at the invasion of SARS-CoV-2.

Almost all cells, particularly cells of the epi-
thelium and diaphragm of the lungs, which are
more sensitive and accessible to the penetration of
coronavirus, contain many of such receptors be-
longing to various forms and classes of ACE. In the
way to produce an approaches for the treatment and
prevention of infected by coronavirus patients, it is
required to know all possible mechanisms of endo-
cytosis that are directly or indirectly associated
with both ACE receptor and ACE gene polymor-
phism (Das et al., 2020).

Coronavirus infection has a particularly high
risk of fatalities with co-presence a number of auto-
immune and chronic diseases (diabetes mellitus (I
and II types), hypertension, chronic obstructive pul-
monary disease, cardiovascular disease, cancer, etc.)
as well as in seasonal respiratory diseases (influenza,
inflammation, etc.) (Abbasi et al., 2020; Bosso et al.,
2020; Brojakowska et al., 2020; Cure E., Cumhur
Cure M., 2020; Devaux et al., 2020; Guo et al., 2020;
Hussain et al., 2020; Li et al., 2020; Lippi et al., 2020;
Othman et al., 2020; Oztiirk et al., 2020; South et al.,
2020; Yamamoto et al., 2020; Zhang et al., 2020).
The investigation of 1/D polymorphism of ACE gene
may help to understand molecular mechanisms of co-
ronovirus infection. However, 1/D polymorphism of
ACE gene in the Azerbaijan population has not been

studied yet. Therefore, in this work, we study the
ACE gene I/D polymorphism in the Azerbaijan pop-
ulation with various primers to clarify the association
of these polymorphism with different diseases.

MATERIALS AND METHODS

Population Studied. The fresh blood samples
were collected on a voluntary basis from 346 citi-
zens of the republic in different ages and with dif-
ferent professional activities. The studied popula-
tion sample include following groups:

(1) 84 male atlethes engaged in various sports;
(2) 90 menthal pacients with various diagnoses (24
female, 66 male); (3) 100 pacients with diabetes
mellitus (28 pacients I type DM (11 male and 17
female); 72 patients Il type DM (21 male and 51
female)); (4) 72 condiotionally healthy individuals
(control group, 42 female, 30 male).

DNA isolation procedures. DNA from 200 pl
blood samples was isolated using “Diatom™ DNA
Prep 200" kit (Izogen, Russian Rederation) on
manufacturer protocols. DNA samples were stored
at -80°C. The concentrations and purity of the DNA
samples were determined spectrophotometrically
in Epoch™ Microplate Spectrophotometr (BioTek,
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Aglient, USA) using Gene5 software. DNA sam-
ples were dilited individually before PCR.

Detection of 1/D Polymorehism of ACE
gene. ACE polymorphism on 16" intron was de-
termined by polymerase chain reaction (PCR) us-
ing two pairs of specific primers: Hace3s (5°-
GCCCTGCAGGTGTCTGCAGCATGT-3’) and
Hace3as (5’-GGATGGCTCTCCCCGCCTTGTC
TC-3”) (Castellano et al., 1995), ACE-F (5'-CTG-
GAGACCACTCCCATCCTTTCT-3) and ACE-R
(5-GATGTGGCCATCACATTCGTCA GAT-3)
(Rigat et al., 1992).

The obtained DNA fragments were electro-
phoresed in a 1.5% agarose gel and visualized by
ethidium bromide staining. The sizes of fragments
were estimated by comparison with previously
known molecular weight markers M100. The poly-
morphism detected by PCR was evident as a 490-bp
and 597 bp fragments in the presence of the insertion
(Iallele) and as a 190-bp and 319 bp product in the
absence of the insertion (D allele). Each sample
found to have the D/D genotype was subjected to a
second PCR amplification with insertion-specific
primers (5a: 5-TGGGAC-
CACAGCGCCCGCCACTAC-3' and 5c: 5'-
TCGCCAGCCCTCCCATGCCCATAA-3)inor-
der to avoid D/D mistyping (Shanmugam et al.,
1993).

RESULTS AND DISCUSSION

Primers Hace3s and Hace3as (Figure 2) re-
vealed an insertion-specific 597 bp fragment in 16
samples, deletion-specific 319 bp fragment in 104
samples and insertion-deletion fragments of both
types in 226 samples. Similar results were ob-
served with the primer pair ACE-F and ACE-R
(Figure 3), which yielded the corresponding 190
(with deletion) and 490 (with insertion) b.p. frag-
ments.

Interestingly, the primer pair ACE-5a and
ACE-5¢c, which synthesizes a specific 335 bp frag-
ment, gave a positive result in only one case. Thus,
we show that the allelic forms of the ACE gene for
the Azerbaijan population of 346 individuals, con-
sists of 66.2% of the 1D, 29.2% of the DD and 4.6%
carriers of the Il genotype. Genotypes revealed
among studied groups shown in Table 1.

10

Fig 2. The amplification results with the Hace3s and
Hace3as primers

Fig 3. The amplification results with the ACE-F and
ACE-R primers

Table 1. Genotypes revealec among studied groups

Groups, gender Genotypes

(M — male; F - female) 1 1D DD

M 6 45 15

1 F 3 18 3
Total: 9 63 18

M - 63 21

2 E - - N
Total: 0 63 21

M - 9 2

I type DM (3A) = 1 9 7

3 11 type DM M - 12 9
(3B) F - 33 18
Total 1 63 36

M - 15 12

4 F 5 21 18
Total 6 36 30

. M 6 144 59

Total on stud_led = 10 81 6
population 16 275 05

Note: — indicates the absence of given genotype.

ID heterozygous can be observed incorrectly
by the PCR method (Shanmugam et al., 1993).
Thus, the initial amplification of the shorter D allele
during the studies leads to incorrect classification of
approximately 4-5% of ID genotypes as DD. An ad-
ditional PCR-based amplification reaction devel-
oped to confirm all DD genotypes obtained from the
initial standart PCR to prevent any ID genotype be-
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ing misidentified. This confirmatory results ob-
tained in the classification of ACE polymorphism
by the insertion-specific PCR method. The com-
bined use of standard and confirmatory PCR meth-
ods used in numerous studies investigating the asso-
ciation of DD genotype with the diseases. Based on
the numerous literature data (Gatt et al., 2015,
Mengesha et al., 2019; Shen et al., 2019; Zhang et
al., 2019) on the meta-analysis of the ACE gene pol-
ymorphism, the models in which the alleles D and |
are dominant or recessive can be observed. The
dominant model of the D allele (DD+1D)/11=20.625,
the recessive model of the D allele
DD/(ID+11)=0.430; The dominant model of the I al-
lele (11+DD)/DD=1.152, the recessive model of the
| allele 11/(ID+DD)=0.048 (table 2). Apparently, the
dominant and recessive association of the allele D is
greater than that of the allele 1 (17.904 and 8.958
times, respectively). The results are in agreement
with the above literature.

Table 2. The dominant and recessive models revealed
alleles on separate groups and at the population level

Models

Groups Dominant Recessive

D | D |
1 8.0 15 0.250 0.125
2 - 1 0.333 0
3 99.0 1.029 0.538 0.010
4 11.0 12 0.714 0.091
Total at the pop-
ulation level 20.625 | 1.152 0.430 0.048

There are many association studies showing
influence of ACE 1I/D polymorphism on the onset
of diabetes mellitus (Al-Saikhan et al., 2017, Pi-
rozzi et al., 2018, Mirfeizi et al., 2018, Aggarwal et
al., 2016, Ohkuma et al.,2019). However, recent
findings do not support this statement. For in-
stance, several studies done on Japanease and Cau-
casion population indicate the assosiation of the
DD genotype with risk of type 2 diabetes while in
Guijarati population (India) this assosiation was not
found (Doshi et al., 2015). This result was con-
firmed in other studies in different ethnic groups,
both in patients with and without nephropathy
(Arfaetal., 2008, Eroglu et al., 2008, Van-Valken-
goed et al., 2008). Thus, the usage of ACE poly-
morphism as an independent factor responible for
diabetes is questionable. However, we can not rule

out the other effective genetic factors and environ-
mental factors on the possible role of ACE in the
onset of diabetes (Cassis et al., 2019).

Based on the frequency distribution of ACE
genotypes showed that ID and Il genotypes are fre-
guent in high performance endurance athletes
while DD genotype is mainly found among low
and middle performance endurance athletes (Hadi
et al., 2019). It has been observed that | allele with
phenotypes related more to strength than to endur-
ance in 1,027 teenagers (Moran et al. 2006). It sug-
gests a more complicated role for the ACE gene in
human physical performance than previously de-
scribed. Thus, a modest influence of ACE gene on
physical performance is clear in general popula-
tion. Now, the challenge is to clarify the mecha-
nism of ACE influence on performance related
phenotypes.

CONCLUSION

We investigated the insertion/deletion (1/D) pol-
ymorphism of the angiotensin-converting enzyme
(ACE) gene in the Azerbaijani population among
346 people refering to different age groups, non-
relatives and different activities. Based on the re-
sults of the PCR method the ressesive and domi-
nant model of both allele was performed. Accord-
ing to the models the D alllele is highly assosciated
with the any particular trait than that of the I allele.
This finding suggests that the ID polymorphisms
of the ACE gene may play an important role sus-
ceptibility to schizophrenia in Azerbaijan popula-
tion. Moreover, the results obtained from the ath-
letes also revealed high susceptibility of ID or DD
polymorphism of ACE gene to different sport per-
formances. Additionally, the role of ACE gene pol-
ymorphism in the risk of diabetes was researched
and ID genotype was mainly found among patients
with type 1 and 2 diabetes. However, these find-
ings require repetition in larger samples. Since the
features and localization of functional polymor-
phisms of the ACE gene have not yet been fully
understood, our study confirmed that most of them
are closely associated with 1/D polymorphism.
Thus, the physiological significance of ACE poly-
morphism should be understood as its relationship
with the levels of ACE expression in plasma.
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Angiotensin-converting enzyme gene insertion/deletion (1/D) polymorphism in Azerbaijan population

Azarbaycan populyasiyasinda angiotensin ceviron fermentin (ACF) geninin
insersiya/delesiya (1/D) polimorfizmi

G.R. Blibayova, S.M. Riistamova, L.9. Axundova, N.S. Mustafayev, i.M. Hiiseynova
AMEA-mn Molekulyar Biologiya va Biotexnologiyalar Institutu, Baki, Azarbaycan

Angiotenzin-geviran ferment renin-angiotenzin-aldosteron sisteminin (RAAS) agar fermentlorindan olub gan
tazyiqinin tonzimlonmosinds bilavasits istirak edir. Giiman edilir ki, bu fermenti kodlagdiran genin (ACE geni)
16-c1 intronunda uzunlugu ~287 n.c. olan Alu tokrarlarin olmasi/olmamasi ilo sortlonan insersiya/delesiya (1/D)
polimorfizmi bazi xastaliklorin yaranma riski ils, 0 ciimladan iirak-damar xastoliklari, miixtalif tip psixi pozuntu-
lar, Alzheymer xastoliyi, hestasion sokorli diabetlo va S. assosiasiya toskil edir. Azorbaycan populyasiyasi tigiin
ACE geninin I/D polimorfizmi iizro molumatlarin olmadigini nozars alaraq torafimizdon bu genin polimorfizmi
spesifik praymer ciitlorindon (Hace3s va Hace3as (1), ACE-F va ACE-R (l1)) istifads etmaklo PZR metodu ilo
todqiq edilmisdir. Todqgiqatin obyekti 4 qrupa boliinmiis 346 noforin qanindan ayrilan DNT niimunalori
olmusdur: (1) miixtalif psixi pozuntulari olan xastalor (90 nafar); (2) idmanin miixtalif nvlari ilo mosgul olan
gonc idmangilar (84 nofar tolaba); (3) miixtalif tipli sokarli diabetli xastolar (28 nafar I tip SD (3A subgrupu) vo
72 nofar 11 tip SD (3B subgrupu)); (4) miixtalif yaslara va ixtisaslara malik sorti saglam insanlar (72 nofar, nozarat
grupu). Hoar iki praymer ciitii ilo |1 genotipli 16 nofor (4.6%, I-allelo géra homozigot ko-dominantlar), DD geno-
tipli 101 nafor (29.2%, D-allelo gora homozgot ko-dominantlar) va 1D genotipli 228 nofor (66.2%, har iki allelo
gora heteroziqotlar) askar edilmisdir. Rastgolma tezliklori: fi=0,373, fp=0,627, Np:N;=1,681. Populyasiya daxil-
inda ayri-ayr1 genotiplorin nisbatlori: ID:DD=2,173; ID:11=11,125; DD:11=6,500. D-allelina géra dominant mod-
elin (DD+ID)/11=20,625 va resessiv modelin DD/(ID+11)=0,430 qiymatlatinin I allelino gbro dominant
(I+ID)/DD=1,152 va resessiv I[(ID+DD)=0,048 modellorin qiymatlori miiqayisasi onu gostorir ki, hom
dominant, hom do resessiv model iizra D allelinin har hans1 bir miioyyon slamaotls (genetik) ilisgisi ehtimali
I allelina nisbaton daha yiiksokdir (uygun olaraq 17.904 va 8.958 dofs). Bu naticalar bir ¢ox patologiyalar
va ya xastaliklorlo mahz D allelinin assosiasiya taskil etmasi haqqinda adabiyyat molumatlarini tosdiq edir.
Alinan naticelorin analizi hom qruplar daxilinds, ham do qruplar arasinda todqiq olunan slamatlorin D al-
lelindan asililiginin statistik etibarli sokilda (P<0.01) korrelyasiya etdiyini agkar etmisdir.

Agar sozlor: Renin-angiotensin-aldosteron sistemi (RAAS), angiotenzin-geviran ferment (ACE), insersiya,
delesiya, hipertenziya, psixi pozuntular, sokorli diabet (SD), polimorphizm, ko-dominant, homozigot, het-
erozigqot, COVID-19

Nucepunonnslii/nenennonnslii (1/D) mosiuMopdusM reHa aHruioTeH3UH-NPEBPAIAIOIIETO
tepmenTa (AIID) B AzepOaiifxkaHCKOH NOMYyISIUU

I'.P. AnubexoBa, C.M. PycramoBa, JI.A. Axynnosa, H.IIl. Mycradaes, U.M. I'yceiiHoBa
Unemumym monexyaspuoii 6uonoeuu u ouomexnonoeuit HAH Azepoaiioscana, Baxy, Azepbaiioscan

AnrvorensuH-npespamaonmii pepment (AIID) spiserca kiIr0ueBbIM (PEPMEHTOM PEHUH-AHTHOTEH3HUH-
anpocteponoBoit cuctemsl (PAAC), koTopasi HEMOCPEACTBEHHO YYaCTBYET B PETYISAILNU apTEPHATEHOTO
nmaenenvst. [IpeamonaraeTcs, 4to WHCEPIMOHHLIN/ qenermonnbiii (I/D) monmumopdusm rema storo ¢ep-
menTa (rena ACE), 6naromaps Hammuus/otcyTcTBus B 16-M uHTpoHE AlU-1I0oBTOpOB AMHON ~287 TLH.,
ACCOIMHMPOBAH C PHUCKOM Pa3BUTHSI HEKOTOPHIX 3a00JIeBaHWH, BKIIOUYAs CEPJEYHO-COCYAHMCTHIE 3abole-
BaHUsI, pa3JIMYHbIC BUJIBI ICUXUIECKUX PACCTPOUCTB, 00JIe3Hb AJIbIIreiMepa, reCTallMOHHBIH JHa0eT U Jp.
VYuuteiBasi oTcyTcTBUE AaHHBIX 110 |/D-nomumopdusmy rena ACE mist AsepOaiipkaHCKOM TTOITYIISIIIAA MbI
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n3ydanu monumop¢usM 3toro rera Merogom 1P ¢ mcmomb30BaHMEM KOHKPETHBIX MHap MpaitMepoB
(Hace3s u Hace3as (1), ACE-F u ACE-R (Il)). O6bexToM nccienoBanus ciayxumin oopasust JJHK, BbI-
JIeNICHHBIC ¥ 346 4YenoBek, pa3AelicHHbIX Ha 4 Tpymnibl: (1) HalueHThl ¢ pa3IuYHbIMU ICUXUYECKUMH Pac-
crpoiictBamu (90 marieHToB); (2) TpyIia IOHBIX CTYACHTOB, 3aHUMAIOIINXCS PA3IMIHBIMU BHIAMHU CIIOPTA
(84 genoBeka myskckoro nosna); (3) 6ospHbIe caxapHbiM quadetoM (28 marmentos ¢ CJ1 | Tuma (moarpyrma
3A) u 72 nauuenra ¢ CJ] Il tuna (moarpynma 3B); (4) rpymnma ycIoBHO 310pOBBIX JIFOJICH Pa3HOr0 Bo3pacTta
U cneuuanbHocTel (72 venoBeka, KOHTpoib). O0e mapbl npaiiMepoB uaeHTH(UIMpoBanu 16 mul ¢ re-
HoturoM Il (4,6%, roMo3uroTHeIe KO-AO0MHHAHTHI 110 |-atenio), 101 genosek ¢ remoruniom DD (29,2%,
TOMO3HTOTHBIC KO-IOMHUHAHTHI 10 ayiiesto D) u 228 mui ¢ renotuniom ID (66,2%, reTepo3uroTsl mo 060um
amtensM). Yacrora Bcrpewaemoctn cocrtaswia: =0,373, fp=0,627, Np:N=1,681. CoorHoleHnne oT-
JICNIBHBIX TEHOTHUIOB B Hccienyemoit nomyssinuu: 1D:DD=2,173; ID:11=14,125; DD:11=6.500. CpaBHeHue
3HAYCHUM moMuHAHTHOW Momenu mns amwtens D - (DD+ID)/11=20,625 u perieccuBHON MOJETH
DD/(ID+11)=0,430 otHocuTensHO moMHHaHTHON Momenu mus amrens | — (11+1D)/DD=1,152 u pernec-
cuBHoi momenu st amtens | — 11/(ID+DD)=0,048 yka3piBaeT Ha TO, YTO KaK B JOMHUHAHTHOM, TaKk U B
PEIECCUBHON MOJICNIAX BEPOSTHOCTh accolualuy amieis D ¢ KOHKpETHBIM MPHU3HAKOM BBIIIC, YEM Y
amnens | (B8 17,904 u 8,958 paza cooTBeTCTBEHHO). DTH pe3yNbTaThI HOATBEPKAAIOT TUTEPATYPHBIE JaHHEIE
00 acconmanuu UMeHHO amtens D co MHOTUMH MaTONOTUSIMY WK 3a00JICBaHUSAMH. AHAITH3 TIOTYYCHHBIX
JAHHBIX TakKXe BBIIBHI JocTOBepHYIO Koppemsiuuio (P<0,01) uccienyembix mpusHakoB amiens D kak
BHYTPH TPYIII, TAK ¥ MEKIY TPYIIIaMH.

Knroueswie cnosa: Penun-aneuomensun-anvoocmepornosas cucmema (PAAC), aneuomensun-npespawaio-

wuii pepmenm (AIID); uncepyus, deneyus; 2unepmonus, NCUXUYECKUe paccmpoucmed, CaxapHuli ouabem
(C/l), nonumopghusm, KoOOOMUHaHmMHbLU, 20M0o3u20mHubll, cemepozucomuuiii, COVID-19
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