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Adenovirus infection in adults: reactive response of polymorphonuclear
neutrophilic leukocytes study
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The role of adenovirus infection in the SARS is significant but every year this group of infections makes up to 30 % of general ~ Key words:
infectious morbidity. Nowadays features of nonspecific inmune defence in patients with adenovirus infection are insufficiently — adenovirus
studied. Particularly acute AVI problem appears to clinicians and scientists as a contagious disease, which is rapidly spreadingin  infections,
organized collectives, among military personnel, students. cellular reactivity,
neutrophils, active

P . T h i f pol h | | in th ipheral bl f adult pati ith ade-
urpose. To study the reactive response of polymorphonuclear granulocytes in the peripheral blood of adult patients with ade immune response.

novirus infection.

Materials and methods. 37 volunteers with SARS signs (Unified Protocol Criteria) were involved in this “case — control” type Zaporozhye

study. Absolute and relative quantities of the main immune cells populations in the peripheral blood were analyzed. Immuno-  pegical journal
hematological indicators which characterize reactive response of the main non-specific immune cells were calculated. Clinical ~ 2018; 20 (3), 339-343
diagnosis was confirmed by the serological method of complement fixation test in paired sera and using adenoviruses common Dok

soluble complement-fixing antigen. 10.14739 /2310-1210.

Results. Neutrophil granulocytes reactivity increased by 83.92 % indicating these cells activation by cytokine system. The in- ~ 2018.3.132123
flammatory process is accompanied by an increase in leukocytes absolute count — 19.76 %, band neutrophil leukocytes —in 2.18  E-mail:
times; lymphocytes — 30.30 % and monocytes — 48.15 %. balanyk85@gmail.com

Conclusions. Aforementioned means that there are different types ofimmune response to adenovirus infection antigens. Patients
immune reactivity decreasing by 14.86 % means that specific immune response is formed later. Method of neutrophils reactive
response evaluation can be used by practicing doctors for the early prediction of possible anti-infectious protection system alteration.
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Martepianu Ta MmeTogu. Y AOCHIMKEHHS TUMY «BUNAAOK — KOHTPOIb» 3a A0BPOBINbLHO 3rofoto 3amyynnm 37 oci Monomoro Biky )Ky:Ha N - 2018, -

3 03HaKamm rocTpoT pecripaTopHOT BIPYCHOT iHKIEKLT Ha MOMEHT 3BEPHEHHS 38 MELVYHOI0 AOMOMOTOI0 (32 KpUTEPIAMM YHIIKOBA- T, 20, Ne 3(108). -
Horo npotokony). AHanisyBanu abComnoTHy i BIHOCHY KinbKiCTb OCHOBHMX MOMyNsLil iMyHOKOMNETEHTHWX KMITUH NepuMepuIHoi €. 339-343
KpOBi, po3paxyBany iMyHoreMaTornoriyHi MoKasHuKW, L0 XapakTepuaytoTb peakTUBHY BiZMOBiAb OCHOBHMX KMITUH HECNEUUdIYHOro

imyHiTeTy. KniHiyHni giarHo3 nigTBepaKyBany ceponoriYyHAM METOAOM Yy peaKLiii 38'A3yBaHHS KOMNMEMEHTY 3 NapH1UMK CUpoBaT-

Kamu Ta BUKOPUCTaHHSAM 3aranbHOT0 PO3YMHHOTO KOMMMEMEHTIKCYHOHOro aHTUreHa afeHoBIpYCIB.

Pesynkrarti. BctaHoBUIM 3pOCTaHHS peakTUBHOCTI HENTPOInbHNX rpanynoumTis Ha 83,92 %, Lo BKa3ye Ha akT1BaLiio LnX
KIITWH CUCTEMOHO LIMTOKIHIB. 3ananbHuid NpoLec CynpoBOMKYETLCS 30iMbLUEHHSM abCOMOTHOI KinbkocTi nerkouunTie Ha 19,76 %,
nanuykosaepHUX HerTpodhinbHUX nemkoumTis — y 2,18 pasa; nimcoumtis — Ha 30,30 %, MoHoumTiB — Ha 48,15 %. Bussunm
3pOCTaHHS PeakTUBHOCTI HENTPOINbHMX rpaHynoumTie Ha 83,92 %, Lo BKasye Ha akTUBALIO LX KNITUH CUCTEMOIO LIUTOKIHIB Y
HecnewumdIYHOMY NPOTUIHCEKLIAHOMY 3aXUCTi, @ TOMy MO0 3arafibHa akTUBHICTb 3BinbLUyeTbCs Ha 12,62 %.

BucHoBku. HaBeaeHe € cBigYeHHAM (hopMyBaHHS Pi3HUX TWMIB iMyHHOI BiAMNOBIAI HAa aAeHOBIPYCHI aHTUreHn. CneundiyHa
iMyHHa BignoBiab POpMYeETHCA Mi3HiLLe, WO NIATBEPMKYETECA 3HKEHHAM iHAEKCY iIMYHOMONYHOI peakTUBHOCTI OpraHismy
xBopux Ha 14,86 %. MeToawky ouiHIOBaHHS peaKTUBHOI BiAMNoBiAi HEMTPOMINiB MOXHA BUKOPUCTOBYBATH Y NPaKTUYHINA poboTi
nikapiB Ans paHHbOrO NPOrHO3YBaHHS MOXIIMBUX 3PYLUEHb Y CUCTEMI NPOTUIHAEKLINHOIO 3aXMCTY OpraHiaMy XBOpWX.

ApeHOBUpYCHasA MHPEKUMA Y B3POCABIX: HCCAEAOBAHUE PEaKTUBHOrO OTBeTa
NOAMMOP(HOAAEPHbIX HEHTPOPUNOB

B. A. Mockantok, U. B. banaHtok, A. C. Cupopuyk, K. U. BosHas, M. A. AHapyLiak, U. B. PyaaH

[ons ageHosupycHol BonesHn B cTpykType OPBW cywiecTBeHHa, 1 3Ta rpynna uHdekumui exerogHo coctaensiet o 30 % ot
06Lweit UHEKLMOHHOM MOpPOUAHOCTW. HeooCcTaTouHO M3y4eHbl 0COBEHHOCTU HeCcneLmMdNIECKON MPOTUBOMHDEKLIMOHHO 3aLLUThI
y 6onbHbIX apeHoBupycHoi uHdbekumeli (ABW). OcobeHHo ocTpo npobnema ABU npeactaeTt nepes KNMMHULMCTaMI U YYeHbIMU
kak koHTarnoaHasi 6ornesHb, kotopasi npuobpeTaet GLICTPOe pacnpocTpaHeHUe B OPraHM30BaHHbIX KOMMEKTUBAX (Cpeam BoeH-
HOCNyXalLlKX, CTyAeHYeCTBa).
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Llenb paboTbi — 13y4nTb KNETOUHbIVA OTBET NONMMOPHOSIAEPHBIX FPaHYNOLIMTOB NepUdEPHIECKOI KPOBY B3pOCTTbIX BombHbIX ABI.

Matepuansi 1 MeToAbl. B uccnenosaHuye Tuna «cry4ait—KoHTpomby» no 406POBONLHOMY COrMacuto npyereyeHbl 37 NnL Morogoro
BO3pacTa C Npu3Hakamm OCTPOI PECNMPATOPHON BUPYCHOW MHEKLMM HA MOMEHT oBpalLLieHns 3a MEAULIMHCKON MOMOLLbHO (M0
KpUTEPMAIM YHUDULIMPOBAHHOTO NPOTOKONa). AHanM3npoBanu abContTHOE 1 OTHOCUTENBHOE KOMMYECTBO OCHOBHBIX MOMYMALINIA
MMMYHOKOMMETEHTHbIX KNETOK NepUepUUYECKOil KPOBY, IPOBOANIW PACYeT UIMMYHOreMaTOoNorMYeckiX nokasatenen, xapaktepu-
3YIOLLMX PeaKTUBHbIA OTBET OCHOBHBIX KIETOK HECTeLmMUYeckoro MMMyHuTeTa. KnuHnieckwin auarHo3 NoaTBepXaany cepono-
TM4ECKMM METOLOM B PEaKLm CBA3bIBAHUS KOMMMEMEHTA C NapHbIMW CbIBOPOTKAMY 1 UCNONb30BaH1eM 06LLEro pacTBOPMMOro
KOMMIEMEHTMKCUPYHOLLETO aHTUreHa aaeHOBUPYCOB.

Pesynkrarhl. YCTaHOBNEH POCT PeakTUBHOCTH HEMTPOUNoB Ha 83,92 %, UTO yKa3blBAET Ha aKTVUBALIMIO STUX KIETOK CUCTEMOIA
LIMTOKMHOB. BocnanuTenbHbIi NPoLECC CONPOBOXAAETCS POCTOM abCOMOTHOTO KOnMYecTBa nenkoumtoB Ha 19,76 %, nanoyko-
SAEPHBIX HeNTPOPMIBHBLIX NerkoLunToB — B 2,18 pasa; numdoumtos — Ha 30,30 %, MoHoumToB — Ha 48,15 %. YcTaHoBnEH pocT
PeaKTUBHOCTM HETPOdMnoB Ha 83,92 %, YTO yKa3blBaeT Ha akTUBALMIO STUX KMETOK CUCTEMON LIUTOKMHOB B HECNELMNIECKOI
NPOTMBOMHEKLIMOHHON 3aLLuTE, @ NOTOMY ero obLuas akTMBHOCTb Bo3pacTaeT Ha 12,62 %.

BbiBoAbl. YkazaHHOe CBUAETENLCTBYET 0 (DOPMMUPOBAHUN PA3NINYHBIX TUMOB UMMYHHOIO OTBETA Ha al€HOBUPYCHBIE aHTHre-
Hbl. Cneuundryeckin UMMYHHBIN OTBET (DOPMUPYETCS NO3XKE, YTO NOATBEPKAAETCS CHIKEHMEM MHAEKCA UMMYHOIOMYECKON
peaKkTUBHOCTM opraHuama 6onbHbIx 14,86 %. MeToawnky oLeHKU peakTUBHOrO OTBETA HEMTPOUIIOB MOXHO WCMOMb30BaTh
B MpaKTU4eckoi paboTe Bpayemn Ans paHHEro NPOrHO3MPOBaHNS BO3MOXHBIX COABUIOB B CUCTEME NPOTUBOUHDEKLIMOHHOM

3alunTbl opraHn3ama GOmMbHBbIX.

Background

According to official statistics last year in Ukraine about
5.5 million cases of acute respiratory viral infections
were registered in the epidemic season. Adenovirus
infection (AVI) ranges among the first “five” in the human
diseases structure of acute respiratory viral infections, by
the prevalence among various populations and clinical
outcomes [1].

AVlis a challenge to the clinicians and scientists in view
of disease contagiousness and rapid spread in organized
groups, including soldiers and students [6]. Adenoviruses
are a cause of the sporadic as well as epidemic morbidity
and consequently — significant financial losses through
disability [5,7].

Adenovirus recognized as an agent of various
syndromes and clinical forms: pharyngoconjunctival fever,
gastroenteritis, hemorrhagic cystitis, virus-associated
pneumonia, mesadenitis; adenoviruses carcinogenicity
has been proved [7,8].

Adenoviruses cause both innate and adaptive
immune responses. Recovery after adenovirus infection is
associated with the sulphur-containing type-specific virus-
neutralizing antibody response. Cell-mediated immunity is
essential for host defense against many viruses, including
adenoviruses. Fatal AVI mostly develop inimmunodeficient
patients, particularly with defects in cellular immunity [2,5].

The basis of nonspecificimmune defense (non-specific
resistance) of the human body is polymorphonuclear
neutrophil granulocytes. This functional cell plays an
active role in the inflammation and at all stages of
the immune response. Processes which regulate cellular
(phagocytosis) and humoral factors of human nonspecific
reactivity can be identified. Phagocytosis is ensured by
two populations of cells — leukocytes mononuclear and
polynuclear granulocytes (PNG). The last ones are the first
line of defense against the penetration into the body various
bacteria, viruses, fungi.

PNG functional activity is subjected to a large number
of membrane receptors, soluble and corpuscular activators.
This provides a regular activity aimed at capture, destruction
and elimination of microorganisms. Neutrophils influenced
by chemoattractants migrate to the site of infection

and completely eliminates it via phagocytosis. High
concentration of PNG leads to self-activation, as a result of
which the cells actively interact and create special centers
of infiltration in the tissue [2].

Our studies on polymorphonuclear granulocytes
reactive response determination in the peripheral blood
of patients with ABI contribute to the modern ideas about
immunopathogenesis of the disease extension, and thus
the results can be taken into account in a diagnostic
algorithm formulation and treatment regimens of this
infectious disease.

The aim

To study the reactive response of polymorphonuclear
granulocytes in peripheral blood of patients with upper
respiratory tract adenoviral infection.

Materials and methods

In this prospective clinical study of the “case-control”, which
was conducted from September 2014 to March 2015 at
Chernivtsi Municipal Polyclinic N 5 (Head Physician —
L. V. Klichuk), 37 young people were selected from among
volunteers: 22 women and 15 male (from 17 to 24 years
old, mean age was 22.18 + 1.78 years) with symptoms of
acute respiratory viral infections when medical help-seeking
(the Unified Protocol criteria) [4]. Paraclinical examination
was performed within the first 24-48 hours of illness. The
control group consisted of 32 practically healthy people,
the average age was 22.14 + 1.37 years. Studied groups
were comparable in gender and age.

Clinical diagnosis was confirmed by the serological
method of complement fixation test in paired sera and using
adenoviruses common soluble complement-fixing antigen.

We analyzed an absolute and relative number of
immune cells main populations in peripheral blood,
the calculation of immuno-hematological parameters that
characterize the reactive response of nonspecific immunity
main cells was performed. Data of the peripheral blood
count were determined by the hematology analyzer in
the clinical laboratory of polyclinic institution. For blood
samples analysis the blood was drawn from patients and
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Table 1. The absolute and relative number of immune cells main populations in the peripheral blood of patients with the upper respiratory tract

adenoviral infection, M+ m

Immunocompetent calls Units of measure Patients with AVI Practically healthy persons
(n=37) (n=32) degree
Leucocytes x10% 7.03+0.29 5.87 £0.31 +
Granulocytes % 60.77 £1.77 59.91+£2.54 +
x10% 4.27£0.44 3.52+0.34 +
Neutrophil Granulocytes % 59.33+£2.18 58.22 £ 3.16 +
x10% 417 £0.42 3.42+0.31 +
Segmented Neutrophils % 52.44 £1.42 54.43 £3.07 -
x10%/1 3.69+0.38 3.20+£0.29 +
Band Neutrophils % 6.81+0.47 3.79+0.57 Rl
x10% 0.48 +0.05 0.22+0.02 Rl
Eosinophilic Leucocytes % 1.47+£0.09 1.69+0.11 -l
Basophilic Leucocytes % 1.0 0 -
Agranulocytes % 4247 £1.12 38,38+1,07 +
x10%1 2.99+0.30 225+0.21 +
Lymphocytes % 36.73 £ 1.64 33.75+£1.33 +
x10% 2.58+0.24 1.98+0.20 +
Monocytes % 5.74+£0.30 4.63+0.38 +
x10% 0.40+£0.03 0.27 +0.03 +|
Erythrocytes x10"/| 3.87+0.38 4.03+0.41 -l
Erythrocyte sedimentation rate mm/year 6.11+0.12 4311026 +

Immune dysfunction

P

<0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
<0.05
<0.01
>0.05

>0.05
<0.05
>0.05
<0.05
>0.05
<0.05
>0.05
<0.01

apparently healthy people, then it was mixed in a clean test
tube with an anticoagulant to prevent platelet aggregation,
to preserve the structure of leukocytes, monocytes /
macrophages and erythrocytes. The absolute and relative
number of immune cells main populations counting was
performed according to the automated hematology analyzer
series NV instructions. The immune indexes and rates
were calculated by the methods described in the previous
papers [3,4].

The data results were processed using the MyStat 12
statistical software (USA). The data reliability of independent
samples was calculated by t-test Student (in the close to
normal distribution), statistical significance was defined as
a p value <0.05.

Results

Considering immunopathogenesis of AVl we note that
monocytes / macrophages, T-cells and neutrophils that
produce cytokines are involved in response to the viral
entry. The immune response to the initiation stage primarily
consists of non-specific reactivity mechanisms. The
prognosis for the early stages of infection and inflammation
course depends on the state of non-specific protective
and adaptive mechanisms. So, the system of organism
non-specific resistance involves neutrophils, monocytes
/ macrophages and other immunocompetent cells. We
present hemogram parameters of studied patients groups
according to the chosen design of epidemiological studies
(Table 1).

To ascertain the informative dynamic changes in
reactive response of polymorphonuclear granulocytes in
the peripheral blood of enrolled patients, the degree of each
indicatorimmune dysfunction was determined, from the va-
lues of absolute and relative number of immune cells main
populations to the neutrophil phagocytosis determination.

The analysis of hemograms had been demonstrated a
tendency to the first degree immune shifts in 13 indicators
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(17.22 %), the second degree of increase in activity was
observed in 3 indicators (16.67 %), and the growth of
the absolute and relative number of band neutrophils
showed the third degree of immune dysfunction. The
inflammatory process was accompanied by increase
in the leukocytes absolute number by 19.76 %, band
neutrophils — 2.18 times; lymphocytes — by 30.30 % and
monocytes — by 48.15 %. The above mentioned is an
evidence of immune response different types to adenoviral
antigens which is accompanied clinically by manifestation of
intoxication and catarrhal infectious inflammation.

There was a tendency to increase in relative number
of granulocytes (by 1.44 %), as well as agranulocytes —
by 10.66 %, that confirms the activation of organism
nonspecific and specific immune defense factors and
mechanisms of the basic group young people.

Study of phagocytosis has important clinical and
immunological significance that is the complex analysis
and design of the non-specific reactivity competence
and diagnosis of immunodeficiency states. Analysis of
phagocytosis and neutrophils reactive responses facilitates
a diagnosis of secondary immunodeficiency caused by
intracellular pathogens (viruses, chlamydia, mycoplasma).
Incomplete information about the polymorphonuclear
neutrophils role in the human immune defense is given
in the available literature, challenging us to keep studying
the PNG reactive response of young people with ABI, in
particular on the basis of the imunohematologic indicators
(Table 2).

The studies results indicate a significant shift of neutrophils
by 85.71 %, an increase of the leukocytes ratio and ESR
by 72.0 %, which evidences the presence of intoxication
pathogenetically caused by the destruction of adenoviruses-
infected cells. The increase in reactivity of neutrophils
to 83.92 % indicates the cytokine system of these cells
activation in nonspecific immune defense and therefore its
overall activity increases by 12.62 %. The above mentioned
statements confirm an important role of non-specific protection
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Table 2. Reactive response of peripheral blood neutrophils in the patients with mild and moderate adenovirus infection, M + m

Immunohematological indicators
Reactive response ratio of neutrophils
Neutrophilic-lymphocytic ratio

Index of neutrophils shift
Index of leukocytes shift

Lymphocytic-granulocytic ratio
Neutrophils-monocytes ratio

Leukocyte ratio and ESR
Leukocytes index
Lymphocytes index

The index of non-specific reactivity
Immunological reactivity ratio
Index of organism resistance

Patients with AVI (n = 37)

5.72+0.24 3.11+£0.17
1.62+0.15 1.72+0.17
0.13+0.02 0.07£0.01
1.43+0.11 1.56+0.12
6.04 £0.31 5.63+0.27
10.34 £0.37 12.57 £0.42
0.43 £0.04 0.25+0.02
1.26+0.10 1.20+£0.11
0.62 £0.05 0.58 £ 0.05
70.04 £1.09 62.19+0.97
6.66 +0.12 7.65+0.14
70.04 £ 1.09 62.01+0.87

Control group (n = 32)

Immune dysfunction degree

+l <0.01
-l >0.05
+l <0.05
-l >0.05
+ >0.05
-l <0.05
+l <0.05
+ >0.05
+ >0.05
+ >0.05
-l <0.01
+ <0.01

Table 3. The phagocytic activity of polymorphonuclear neutrophils in peripheral blood of young patients with mild and moderate adenovirus infection,

M+m
Indexes Units of measure Patients with AVI (n = 37) Practically healthy persons (n = 32) P
Phagocytic activity % 62.29 £ 1.87 7223 £2.57 <0.05
Phagocytic number Unit 5.09+0.17 717+£0.19 <0.01
Phagocytic capacity of blood x10%/1 21.23+0.37 24.52+0.48 <0.01
Active PNG x10°/l 260+ 0.22 2471021 >0.05
NST-spontaneous % 8.47£0.09 9.37£0.10 <0.01
NST-activated % 37.41+0.31 42.78£0.24 <0.001
Potential bactericidal activity % 28941042 33.41+0.34 <0.01
Phagocytosis activity coefficient Relative units 4.42+0.05 4.57 £0.07 >0.05
in the formation of adenoviruses-induced antiviral protection on Conclusions
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the first stage. The specific immune response is formed later,
as evidenced by the decrease in the index of immunological
reactivity in patients with AVI to 14.86 %. This is also reflected
in the downward trend in leukocyte index shift by 9.09 % and
index of neutrophils to monocytes ratio — by 21.57 %.

Areactive answer of these important cells is shown in
protective and secretory functions. Examining the function
of PNG, it is expedient to mention that each of these cells,
under the influence of a signal from a certain cytokine, is
able to migrate to the viral entry focus in a single direction,
the ultimate goal of which is phagocytosis. The results of
the PNG phagocytic activity state in peripheral blood of
patients with AVI are shown in the Table 3.

Discussion

In young people with mild to moderate AVI course phagocytic
activity of polymorphonuclear neutrophils decreased
by 15.96 %. This constitutes a violation of the normal
phagocytosis processes in the early stages, which probably
correlates with humoral factors of nonspecific protection —
the complement system activity,immunoglobulins, adhesins,
opsonins; so phagocytic capacity of blood is reduced by
15.50 %. Atendency to increase in the total count of PNG by
5.26 % is observed, indicating the compensatory functions
activation.

Impairment of PNG phagocytic activity is also found at
the final stages of phagocytosis: spontaneous NST-reduced
by 10.63 %, which proves a viral infection presence. The
functional reserve of phagocytes oxygen-dependent
bactericidal mechanisms reduction by 15.45 % is also
observed; a reducing trend of phagocytic activity is noted.

1. The course of acute adenoviral infection with a
clinically predominant lesion of the upper respiratory
tract from mild to moderate severity in young people
is accompanied by the neutrophils reactive response
activation as the first-line of non-specific immune defense
cell component.

2. The specific immune response in young people with
AVl is formed later — on the 5-7th day from the infectious
disease beginning, which is evidenced by a decrease
in the immunological reactivity index and tendency to
leukocytes and neutrophils to monocytes ratio reduction.

3. Functional activity of polymorphonuclear neutrophils
in the peripheral blood of patients with adenoviral infection is
changed both at the initial and final stages of phagocytosis,
however phagocytic activity of these cells, according to our
research, is maintained at a sufficient level.
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