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ABSTRACT

Among the viral pathogens, members of the Herpesviridae play most important role in development of generalized infections in
newborns. Several recent investigations showed that antigen-specific T helper cells play a key role in induction of an effective
immune response during acute viral infections as well as in maintenance of effective immune regulation in chronic viral
infections. Blood samples from the two groups of infants selected from the newborn intensive care unit with HSV (n=16) and
CMV (n=14) infections were studied by molecular (consensus PCR) and immunological (ELISA and EliSpot) methods. It was
shown that infants could produce specific T cell immune response comparable to adult patients. Cumulative frequencies of
specific T cell responses against HSV and CMV antigens were higher in survived infants in comparison with deceased infants.
Our results indicate to the influence of the strength of the specific T cellular immune response on the outcome of the primary

HSV and CMV infections.
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high and varies from 15 to 25 deaths per 1000

live births [1]. One of the most important causes of
the infant death is the development of generalized
infections [2]. In the majority of such cases the causative
agents are not being identified. As a rule, all newborns
with a generalized infection with wide range of
nonspecific symptoms; including hyperthermia or
hypothermia, jaundice, bleeding with associated
coagulopathy,  respiratory  insufficiency,  vascular
instability, hepatomegaly, splenomegaly; are diagnosed
as "neonatal sepsis" (without identification of etiology)
and treated with broad-spectrum antibiotics. Despite this
"empiric" treatment, the mortality rate for neonates with
generalized infections of unknown origin is high, estimated
to be over 65%. In addition, the "neonatal sepsis" is
frequently associated with infections of central nervous
system - meningitis and encephalitis, which makes
prognosis even poorer [2].

Currenfly the infant mortality rate in Georgia is very

Currently, testing for viral infections in pediatric patients
is ultimately rare, and includes only serological testing,
leaving physicians to treat patients with limited clinical
information. Yet, some patients with generalized infection
likely have a viral infection, a subset of whom has a
treatable  viral infection. Early identification of
preventable or treatable viral infections may be one key
to reducing the low survival rate seen in this high-risk
population.

Among the viral pathogens, members of the
Herpesviridae play most important role in development
of generalized infections in newborns. In general, from the
family of herpesviruses eight human herpesviruses
(herpesvirus 1 through 8) have major role in morbidity
and mortality in humans. These are: herpes simplex virus
(HSV), varicella zoster virus (VZV), cytomegalovirus
(CMYV), Epstein-Barr virus (EBV), and recently identified
human herpesvirus type 6 (HHV6), type 7 (HHV7) and
type 8 (HHV8). In infants, along with other manifestations,
herpesviruses may cause generalized infection and
meningoencephalitis. Clinical peculiarities of the disease,
as well as severity and outcome depend considerably on
the particular types and subtypes of herpesviruses. This
indicates the importance of typing of these viruses in
clinical samples [3].
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Several recent investigations showed that both CD4+ and
CD8+ T helper cells play a key role in induction of an
effective immune response during acute viral infections as
well as in maintenance of effective immune regulation in
chronic viral infections. Further investigation are needed to
characterize the role of the cellular immune responses in
the clinical course of persistent viral infections [4].

We have studied blood samples from the 2 groups of
infants (0-6 weeks of age) selected from the newborn
intensive care unit with diagnosed HSV (n=16) and CMV
(n=14) infections.

Tests based on PCR have assumed an important role for
the laboratory detection of these agents [5]. Even for
viruses such as HSV, which can be readily isolated,
diagnosis by PCR has become the "gold standard" for
some diseases such as herpetic encephalitis [6]. Because
infection with different or multiple species of herpesviruses
can cause similar symptoms, PCR tests have been designed
to detect more than one herpesvirus at a time. Methods
used to achieve this have included parallel PCRs, multiplex
PCRs with several primer pairs, and test with consensus
primer pair targeting conserved genomic regions.
Methods for subsequent confirmation of the species of the
virus detected have included hybridization with a species-
specific probe, nested PCR with species-specific primers,
and restriction enzyme analysis [7-9]. In our study we
have used PCR with two consensus primer pairs, followed
by restriction enzyme analysis with BamHl and BstUl as
previously described [5]. Alternatively the identification of
PCR products was done by Chemicon Oligo Detect Assay.

Serology for HSV and CMV was done by ELISA method.
Presence of anti-HSV and anti-CMV IgM antibodies or
alternatively positive PCR in absence of virus-specific IgG
antibodies was considered to correspond to the primary
HSV and CMV infections correspondingly.

Specific T cell responses were assessed by EliSpot-
interferon-gamma assay using CMV and HSV antigens.
96-well EliSpot plates were coated with anti-human IFN-
gamma antibodies. After blocking with foetal calf serum,
triplicate wells were filled with cell suspension containing
100 000 PBMCs. Plates were incubated at 370C for 40
hours with antigens. 1 mkg/ml phytohemaglutinin and
medium alone served as positive and negative controls
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respectively. Wells were then washed and spots were
detected after the addition of anti-human IFN-gamma-
biotin detection antibodies, followed by streptavidine
alkaline phosphatase and substrate incubated at room
temperature until the appearance of blue spots [10].

We have found that infants could produce specific T cell
immune response comparable to adult patients.

Cumulative frequencies of antigen-specific T cell
responses agdinst HSV and CMV antigens were higher in
survived infants in comparison with deceased infants.
Median value of Cumulative frequencies of antigen-
specific T cell responses against CMV antigens was equal
to 1245 spot-forming cells / 1 mIn PBMCs in survived
infants versus 835 spot-forming cells / 1 min PBMCs in
deceased ones (p<0.05). For HSV infection these values
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equaled correspondingly to 152 vs. 43 spot-forming cells
/ 100 000 PBMCs (p<0.05).

Our results indicate to the influence of the strength of the
specific T cellular immune response on the outcome of the
primary HSV and CMV infections and confirms that
antigen-specific T cell responses play a key role in the
clinical course of persistent viral infections. These findings
may contribute to our understanding of the mechanisms of
regulation of herpesviruses replication by the immune
system. These limited data indicate to the importance of
further investigations of the association between the
strength and pattern of specific immune responses and
clinical  course  of  persistent  viral infections.
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MovJiekyasipHasi AMAarHOCTHUKA U OLleHKA crieunpruueckoro T-KIeTouHOoro
HMMYHHOI'0 OTBETA Y HOBOPOK/JACHHBIX € NEPBUYHON UHeKIuei
reprnecBUpycamMmu

Tl'eopeuti Kamxamuose, Matia byyaweunu

Hentp peadbunuramuu PEA, oTnenenne kimHIUecKo uMMyHonorad, Tommucu, ['py3us

PE3IOME

[epnecBupycbl UrpaloT 3HAYMTENbHYIO POMb B Pa3BUTUW FEeHepanu3oBaHHON WHMEKLMN Yy HOBOPOXAEHHbIX AeTen. Cuna n tun
aHTUreH-cneundmnyeckoro T-KNETOYHOrO MMMYHHOTO OTBETa B 3HAYMEnbHOW CTEerneHu npeaonpeaensoT CnocobHOCTb opraHuaMa
perynupoBaTb TEYEHWe Kak OCTPON, Tak U XPOHWUYECKOW BUPYCHOW MHdpekumn. Hamm muccnepnosaHbl 2 rpynnbl HOBOPOXAEHHbIX C
nepBUYHON MHEKUUA BUMPYCOM MpocToro repneca (16 cnyyaeB) v uuToMeranoBupycoM (14 crydaeB) C WCNONb3oBaHWEM
MonekynsipHbix (koHceHcyc MUP) n nmmyHonornyeckux (ELISA u EliSpot) meTogoB. YcTaHOBNEHO, YTO HOBOPOXAEHHbIE CMOCOOHbI
pasBuTb crneumdguyecknii T-KNeTOYHbI UMMYHHBIA OTBET TaKOW Xe CWUMbl, kak 3To Habmogaetcs y B3pocnbix. KymynsTvBHble
4acToTbl T-KMEeTOYHOro oTBeTa MNPOTUB aHTUIEHOB BMpyca NPOCTOro reprneca M LMTOMEranoBupyca Bbllle Yy BbDKMBLUMX

HOBOPOXAEHHbIX B CPaBHEHUN yMepLINMN OeTbMN.

KmioueBsle cioBa: BupYyC NIPOCTOI'O I'€pleca, LUTOMEIajloBUPYC, MOJIEKYJISIPHAas IOUMATHOCTMUKA,
KOHCeHcyc I[P, crnenmupmueckmit T—-KJICTOUHE! MMMYHHER! OTBET
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