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BPOXXAEHHbIE UHPEKLLUU U MOPOKU PA3BUTUA Y AETEN
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A retrospective analysis of the results of observation of young children with intrauterine infections and congenital
malformations was carried out. In 127 cases, congenital cytomegalovirus infection diagnosed in children with congenital
malformations, congenital toxoplasmosis in 69. It revealed that children with developmental defects with congenital cyto-
megalovirus infection have higher mortality rates (61 %) than with congenital toxoplasmosis (35 %). In children with conge-
nital cytomegaly prevails an embryopathy. In children with congenital toxoplasmosis dominate a fetopathy. Deceased chil-
dren with congenital cytomegalovirus infection more often than with congenital toxoplasmosis develop defects of internal
organs (congenital heart disease, anomalies of the gastrointestinal tract and urinary tract, pneumopathy). Congenital toxo-
plasmosis in the section dominated by fetopathies of the central nervous system and the eye.

In surviving children with congenital toxoplasmosis, severe disabling effects of central nervous system lesions and eyes
in the form of occlusive hydrocephalus, cerebral palsy, complete or partial blindness, cerebro-asthenic disorders are formed
more often than with cytomegalovirus infection.

Keywords: congenital cytomegalovirus infection, congenital toxoplasmosis, congenital malformations, outcomes,
children

PeTpocnekTnBHbIV aHann3 geTei paHHero Bo3pacTa C NopokamMu pa3BuTus BbiSBUN Y 127 N3 HUX LMTOMEranoBUPYCHYIO
nHdekums, y 69 — BpOXAEHHbIN Tokconnasdmos. Y geTtelt ¢ nopokamMu pas3BuTus Npu BPOXAEHHOW LMTOMEranoBUPYCHOW
MHpEKUMM OTMeYEeHbl 6oJiee BbICOKME NokadaTenu netanbHocTh (61 %), 4em npu BpoxaeHHOM Tokconnaamo3se (35 %). Mpu
naToMop@ONIOrMYeckor OLeHKe y AeTen C BPOXAEHHON LMToMeranvel npeobnagaot amopuonaTm, y AeTe ¢ BPOXAEH-
HbIM TOKCOMIa3Mo30M — deTonaTum. Y ymepLumnx geTen ¢ BPOXKAEHHOW LMTOMEranoBMPYCHOM NHMEKUMEN HaLle, YeM Npu
BPOXOEHHOM TOKCOMIa3Mo3e, pa3BnBaloTCs MOPOKM BHYTPEHHUX opraHoB (BIMC, nHeBmonaTum, aHomanum pa3sutus XXKT
n MIC). Mpwn BpoxaeHHOM ToKcomia3dMo3e Ha cekumn npeobnagatot petonatum LUHC v rnas.

Y BbIDKMBLUUX OETEN C BPOXAEHHBIM TOKCOMIa3MO30M Halle, YEM Mpu LUTOMEranoBUpyCHOM nHdekumn, GopMmnpyoTcs
TSXeNble MHBaNMau3npyowme nocnenctems nopaxernunsa LLHC n rnas B Buae okknto3noHHon rugpouedanuu, ALLMN, nonHon
WU YaCTUYHOW CNenoThbl, uepebpacTeHNYeCckmx pacCTPOCTB.

KntoueBbie c/ioBa: BPOXAEHHas UMTOMerasoBupyCcHas MHGeKkUus, BPOXAEHHbIVi TOKCOIMIa3mMo3a, MOPOKU pa3BUTUS, UC-
Xo4bl, aetn
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CCMV - congenital cytomegalovirus infection
CNS - central nervous system
CT - congenital toxoplasmosis

DNA - deoxyribonucleic acid
ELISA - enzyme immunoassay
PCR - polymerase chain reaction

take first place among the causes of childhood

disability and second place in the structure of
the mortality rate of children of the first year of life,
with a significant part of them being induced by
intrauterine infections [1]. Infectious agents with
the highest teratogenic potential include rubella
virus, cytomegaly, varicella-zoster, pathogens of
toxoplasmosis, mycoplasma infection [2].

Congenital malformations of the child stably
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Due to immunization against rubella, the leading role
in the structure of viral infections forming vices belongs
to congenital cytomegalovirus infection. The cytome-
galovirus causes a delay in the myelination of the white
matter and structural changes in the cerebral cortex [3,
4, 5]. Cortical defects in patients with congenital cyto-
megalovirus infection (CCMV) are characterized by the
development of polymicrogyria, pahigiriya, cortical dys-
plasia, and heterotopy [6]. In the group of defects of the
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organogenesis period, anomalies of the gastrointestinal
tract, cardiovascular, and broncho-pulmonary systems
are diagnosed [2, 5, 7].

Great importance in the structure of infectious vices
of newborns has intrauterine toxoplasmosis [8]. When
toxoplasma infection in the fetus often develop fetopa-
thies of the brain and eyes. The child is born with posten-
cephalic defects, the central nervous system, complete
or partial blindness, heart defects, cleavage of the upper
lip and hard palate, underdevelopment of limbs, intellec-
tual deficiency [9, 10].

In this study, we evaluated the outcomes of congen-
ital cytomegalovirus and toxoplasmic infections of con-
genital malformation in children.

Material and Methods. The basis of the work was
a retrospective analysis of the results of observation of
infants with intrauterine infections and formed malforma-
tions. In 127 cases a CCMV diagnosed in children with
congenital malformations, in 69 — congenital toxoplas-
mosis (CT). The children were examined and monitored
1992-2012 years on the infectious disease department
of the newborns, neurological department of the Regio-
nal Children’s Clinical Hospital, two children’s department
of the Regional Clinical Hospital «Regional Clinical Infec-
tious Diseases Hospital», infectious and resuscitation
departments Central Central of the Stavropol Territory.

A set of serological and molecular biological methods
was used to diagnose CCMV and CT with the determina-
tion of specific IgM and IgG with the avidity index to CMV
by the ELISA method in mothers and children in paired
sera. PCR performed the detection of CMV DNA and
Toxoplasmosis in the blood.

Detection of IgG to CMV with dynamic observation
during the year was noted in 74 % of children, IgM CMV -
in 7 %, CMV DNA in the blood - in 48 % of children. In
23 % of cases, the diagnosis of CCMV was verified only
after death according to the pathomorphological study.

Detection of IgG for Toxoplasma Gondi was observed
in 59 % of children during the year, IgM Toxo in 11 %,
Toxoplasma Gondi in the blood in 27 % of children. In 19
out of 27 deceased children with CT, the diagnosis was
verified after death according to the pathomorphological
study. The analysis of the protocols of autopsies of dead
children was carried out in work based on the design of
Regional Children’s Clinical Hospital, and the Depart-
ment of Pathological Anatomy of Stavropol State Medi-
cal University 113 cases of sectional observations had a
pathomorphological picture of CCMV, 40 — CT.

For the statistical analysis of data is using a package
of programs «AtteStat 10.5.1» (Russian Federation). In
assessing the differences in qualitative characteristics,
the criterion 2 was used.

Results and Discussion. The cerebral form of CCMV
was diagnosed in 24 children, and they characterized
by the development of cytomegalovirus encephalitis or
meningoencephalitis.

In the generalized form (103 children), the disease
was born with severe CNS depression (68 %), toxicity
(40 %), jaundice (32 %), hemorrhagic syndrome (14 %)
and was accompanied by development (49 %), encepha-
litis or meningoencephalitis (32 %), hepatitis (26 %), car-
ditis (20 %), enterocolitis (17 %), nephritis (13 %).

In 61 % (78) cases, the state of children with CCMV
progressively worsened to a lethal outcome with the de-
velopment of respiratory and cardiovascular insufficiency
(51 %), edema-swelling of the brain (38 %), dissemina-
ted intravascular coagulation syndrome (33 %), multi-or-
gan failure (13 %), toxicodystrophic condition (7 %).

Congenital toxoplasmosis in 69 children with con-
genital malformations in the form of generalized (21

children), meningoencephalic (12), and encephalic (36)
forms were diagnosed.

The severity of the condition in generalized form was
due to intoxication or toxicosis (91 %), the formation of
polyorganous lesions with the development of pneumo-
nia (86 %), meningoencephalitis (38 %), carditis (33 %),
hepatitis (43 %), nephritis (24 %), enterocolitis (57 %).

CNS lesion in meningoencephalic form of VT (12 chil-
dren) was acute (5) or subacute (7). Three children had
«latent» meningoencephalitis, realized by the second half
of the year, signs of intracranial hypertension, lagging
behind the psychomotor and speech development, sei-
zures, the formation of occlusive hydrocephalus.

In 36 children with an encephalic form of CT and con-
genital hydrocephalus was diagnosed. In all cases, oc-
clusive internal hydrocephalus was recorded. In 33 % of
children, it was decompensated, which required surgical
intervention. In the remaining cases (67 %), hydroce-
phalus had a compensated form with signs of progres-
sion of the process. In 22 % of children from birth, hydro-
cephalus was combined with microcephaly. Specific eye
damage in children with encephalic form was observed
in 89 % of children, including developmental defects in
50 %.

Ophthalmic examination diagnosed total or partial at-
rophy of optic nerves (42 %), chorioretinitis (22 %), mi-
crophthalmia (19 %), cataract of one or both eyes (19 %),
iris and retina coloboma (8 %), uveitis (6 %), keratitis
(6 %), anophthalmia (6 %).

Mortality in children with malformations at CT was sig-
nificantly lower than with CCMV and amounted to 35 %,
p<0.05.

In the pathomorphological examination, in children
with CT prevailed fetopathy (90 %), in children with
CCMV - embryopathy (55 %), p<0.05.

Congenital heart defects in the overall structure of
congenital malformations were more often diagnosed
with CCMV than with CT and were 13 % and 4 % during
life, 45 % and 25 % in the section, respectively. However,
significant differences were recorded only from the au-
topsy material (Table 1).

In deceased children with CT, fibroelastosis (13 %),
interventricular septum (5 %), defects of interatrial (3 %),
and dextracardia (3 %) were verified. Children with CCMV
had defects in interatrial septum (7 %), interventricular
septum (2 %), stenosis of the aortic orifice (1 %), fusion
of mitral valve flaps (1 %), open arterial duct (1 %), crest-
like deformation of the endocardium (1 %). Relatively
more often than in VT, endocardial fibroelastosis was
determined (33 %, p<0.05).

Congenital anomalies of the bronchopulmonary sys-
tem were not diagnosed during life. Pathomorphological
analysis of pneumopathy was more often detected with
CCMV (35 % and 13 %, p<0.05). In the structure of de-
fects in CT, congenital atelectasis (8 %), congenital lung
cysts (3 %), bronchiectasis (3 %), bullous emphysema
(3 %), were detected. With CCMV, atelectasis (8 %), hy-
poplasia of the lung fraction (1 %), and congenital bron-
chiectasis (1 %) were diagnosed. More often than in the
CT group, underdevelopment of lung tissue was defined
(12 %, p<0.05) (Table 1).

Gaps in the development of the gastrointestinal tract
were more often formed in VCMV. In life, their prevalence
in the CCMV group was 11 %, in the CT group — 5.8 %,
after death 23 % and 8 %, p<0.05, respectively (Table 1).

The prevalence of anomalies of the urinary system
during life in children with CCMV and CT did not differ sig-
nificantly. In deceased children with CCMV, the defects
of the Genitourinary system were diagnosed more often
(30 %, p<0.05).
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Table 1
Malformations in children with congenital cytomegalovirus and toxoplasmic infections
CCMV CT
Malformations During lifetime Into sections During lifetime Into sections

(n=127) (n=113) (n=69) (n=40)
CNS malformations 52 % 39 % 78 %* 63 %*
Noncommunicating hydrocephaly 19 % 17 % 70 %* 50 %*
Mixed hydrocephalus 21 % 20 % 3 % 10 %
Microcephaly 13 % - 7 % 10 %
Pachygyria - 2 % - 2,5 %
Agenesis of the corpus callosum - 1% - -
Malformations of the eye 17 % 8 % 49 9% * 23 %*
Anophthalmos - - 3 % 3 %
Microphthalmia - - 10 %* 8 %*
Coloboma 2 % 2 % 4 % -
Congenital cataracts 1 % 3 % 10 % -
Atrophy of the optic disc 14 % 4 % 23 % 13 %
Congenital Heart Disease 13 % 45 %* 4 % 25 %
Defect of interatrial septum 7 % 4 % 1% 3 %
Defect of interventricular septum 2 % 4 % 1% 5 %
Dekstrakardiya - - - 3 %
Aortic stenosis - 1% - -
Fusion of the leaflets of the mitral valve - 1% - -
Patent ductus arteriosus 1% 1% - -
Comb-shaped deformation _ 1 % _ _
of the endocardial
Fibroelastosis 4 % 33 %* 1% 13 %
Pneumopathy - 35 %* - 13 %
Congenital lung cysts - - - 3 %
Congenital bronchiectasis - 1% - 3 %
Congenital bullous emphysema - - - 3 %
Anectasis - 12 % - 8 %
Hypoplasia of the lung tissue - 12 %* - -
Bronchi hypoplasia - 8 % - -
Lobe hypoplasia - 1% - -
gi? ?I?: ;Iatgll:r%?rf\(tegginal tract 11 % 23 %* 6 % 8 %
Esophageal atresia 5 % 4 % 1% -
Anorectal atresia 4 % 4 % 1 % 3 %
Atresia of the jejunum and ileum - 4 % - -
Doubling the intestinal tube - 3 % - -
Gastroschisis 2 % 3 % 1% -
Overall bowel mesentery - 5 % - 3 %
Aganglioz colon - 6 % - 3 %
Narrowing of the bile duct - 1% - 3 %
Genitourinary system anomalies 7 % 29 %* 4 % 10 %
Kidney Doubling 1% 2 % 1% 3 %
Absence of kidney 1%
Hypospadias 3 % 2 % 1% 3 %
Cryptorchism - - 1% -
Hypogonadism 3 % 4 % 1% -
Cystic renal dysplasia - 4 % - 5 %
Hypoplasia of nephrons - 19 %*
Osteochondral defects 8 % 12 % 7 % 8 %
Platispondiliya 1% 1% 1% 3 %
Polydactyly 3 % 6 % 1% 3 %
Aplasia of the metacarpals 1% 1% 1% -
Aplasia of the phalanges 1% 1% 1% -
Abnormal growth of the fingers 1% 1% 1% -
Deformation of the sacrum and coccyx - - - 3 %
Hip dysplasia - 1% 3 % -
Bilateral clubfoot 1% - 1% -
Micrognathia 1% 1% - -

* p<0.05, the reliability of differences in children with CCMV and CT (criterion y2).
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Anomalies of bone-cartilaginous tissue
during life were recorded in 8 % of children
with CCMV and 7 % of children with CT, with

Table 2

Residual outcomes in children with congenital cytomegalovirus

and toxoplasmic infections

a pathomorphological examination in 12 %
and 8 %.

The developmental defects of the central

nervous system in the structure of congenital
malformations in infected children predomi-

nated in congenital toxoplasmosis, p<0.05.

Occlusion internal hydrocephalus during life

was more often recorded in children with CT

(70 %) than with CCMV (51 %). Mixed hydro-

cephalus and microcephaly were more often
verified with CCMV. However, no significant

differences were revealed. In deceased

children, occlusal internal hydrocepha-

lus was more frequently encountered with
CT - 50 %, less usually with CCMV - 17 %,

p<0.05. Mixed hydrocephalus was recorded
in 3 % and 21 %, respectively.

The developmental defects of the eyes

were more often observed with congenital

Residual outcomes C((il\gll)\/ CT (45)
Occlusive internal hydrocephalus 18% |95 % *
Mixed hydrocephalus 27 % *| 5%
Microcephaly 18 % 9 %
Cerebral palsy 27 % |53 % *
Episyndrome 12 % 18 %
Anomalies of the Eye 14 % |69 % *
Complete or partial blindness 8% |33% *
Neuro-sensorial hearing loss 8 % -
Mild to moderate backlog in intellectual development| 78 % 78 %
Mental retardation 23 % 22 %
Tserebrastenicheskom behavioral disorders 17 % |62 % *
Condition after surgical treatment of CHD 6 % 2%
Anomalies of the urogenital system 8 % 2%
Anomalies of bones and joints 6 % 7 %

toxoplasmosis. In the structure of the
anomalies diagnosed during life, the defects
of the organ of vision were 49 % and were
represented by atrophy of the optic nerve (23 %), conge-
nital cataracts (10 %), microphthalmia (10 %), coloboma
(4 %), anophthalmia (3 %). Among the developmental ab-
normalities in CCMV, the developmental defects were ob-
served in 17 % of cases in the form of atrophy of optic discs
(14 %), colobomas (2 %), congenital cataracts (1 %).

In the pathomorphological study, the developmental
defects in CT were diagnosed in 49 %, with CCMV - in
23 %, p<0.05. With toxoplasma infection, microphthalmia
was more often verified — 10 %, p<0.05.

In surviving children with malformations against
the background of congenital cytomegalovirus and
toxoplasmic infections, the disabling effects of CNS
involvement predominated (Table 2).

Occlusal internal hydrocephalus often developed
with congenital toxoplasmosis, mixed hydrocephalus —
with CCMV, p<0,05. Microcephaly was more frequently
detected in the outcome of the CCMV. However, there
were no significant differences with the CT group.
Children’s cerebral palsy formed in 53 % of children with
CT. In children with CCMV, it showed up 27 %, p<0.05.

Anomalies in the development of the eye were more
often detected in children with congenital toxoplasmosis

* p<0.05, the reliability of differences in children with VTSVVI and VT
(criterion y2).

(69 %, p<0.05), including those with complete or partial
blindness (33 %, p<0.05). Cerebrasthenic behavior
disorders predominated in children with CT - 62 %,
p<0.05.

Conclusions. Children with developmental defects
with congenital cytomegalovirus infection have higher
mortality rates (61 %) than with congenital toxoplasmosis
(35 %). When pathomorphological analysis with congen-
ital CMV, embryopathy prevails, in children with congeni-
tal toxoplasmosis — fetopathy.

Deceased children with CCMV more often than in
case of congenital toxoplasmic infection, defects in the
development of internal organs, including a congenital
heart defect, pneumopathy, anomalies in the develop-
ment of the gastrointestinal tract and genitourinary tract,
are verified. Congenital toxoplasmosis in the section is
dominated by fetopathies of the central nervous system
and the eye.

In surviving children with congenital toxoplasmo-
sis, severe disabling effects of CNS lesions and eyes
in the form of occlusive hydrocephalus, cerebral palsy,
complete or partial blindness, cerebrosthenic disorders
formed more often than with CCMV.
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AEUKOUUTAPHAS PEAKLLUA NEPUPEPUMECKON KPOBU

U OCOBEHHOCTU KOCTHOMO3IOBOIO KPOBETBOPEHUS

NMPU OCTPOM U XPOHUYECKOM BOCMNAAEHUU HA POHE
ANOKAABHOTO YAAAEHUS HEPATOLUTUPYIOLLUX TPAHYAOLLUTOB

A.T. Cupak ', E. U. Muckapesa !, O. . Maromeaosa !, A. 1. ApyTioHoBa ',
M. A. Aoarawosa ', M. O. AnaeHko ', H. C. AHapuyua 2, 3. M. Koukaposa !

1 CTaBpONOALCKMI FOCYAOPCTBEHHBIN MEAULMHCKUIA YHUBEPCUTET, Poccuiickas Peaepaums
2Nepsbit MOCKOBCKHUIA FOCYAQPCTBEHHbIN MEAULLUHCKUN YHUBEPCUTET
M. U. M. Ce4veHoBa (CeveHoBckui YHuBepcuTteT), Poccuinckas Peaepaums

The aim of the present study was to investigate leukocytic responses in peripheral blood and the features of bone mar-
row hematopoiesis in acute and chronic inflammatory processes against a background of experimental localized removal
of non-phagocytic granulocytes. Bone marrow hematopoiesis was assessed by calculating the total number of myelokary-
ocytes and the cellular composition of bone marrow obtained from the femurs of 24 male Wistar rats weighing 180-220 g.
During the inflammatory process after prior localized removal of non-phagocytic granulocytes, hematopoiesis-especially
lymphopoiesis-was enhanced, and there was a decrease in leukocyte counts from the bone marrow into the blood.

Keywords: acute inflammation, chronic inflammation, non-phagocytic granulocytes, experiment

[MpoBeneHo n3yyeHne ocobBeHHOCTEe KOCTHOMO3roBOro KPOBETBOPEHMS U NekouuTapHOi peakuun nepudepuye-
CKOW KPOBM NMPU OCTPOM U XPOHMYECKOM BOCMANNTENbHOM NMpoLecce Ha GoHe NOKaNbHOro yoaneHnsa Hedarountmpyto-
WX rpaHynountoB. KOCTHOMO3roBoe KpoBeTBOPEHME M3yyanu nyTem noacyeta oOLero Koamyectsa MmMenokapuoum-
TOB M KJIETOYHOIO cocTaBa KOCTHOIrO M0O3ra, NojlydeHHOro n3 6eapeHHolr kocTn 24 kpbic-camuoB nuHun Wistar maccoim
180-220 r. YcTaHOBNEHO, 4TO Npu BOCNanuTenbHOM npouecce Ha doHe npeaBapuTenbHoro yaanenus HIM n3a ovara npo-
NCXOQMT yCUneHne remonoasa, o0co6eHHo nMmMmdonoasa, N yMeHblUIEHWE NOCTYMNIeHNsA NTeNKOLMTOB N3 KOCTHOro Mo3ra B
KPOBb.
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