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BLOOD FILM INDEXES IN OFFSPRING WITH PRENATAL
INFLUENCE OF EXPERIMENTAL MATERNAL CHRONIC
GENITOURINARY SYSTEM INFLAMMATORY PROCESS CAUSED
BY PROTEUS MIRABILIS AND STREPTOCOCCUS PYOGENES
UROISOLATES

Abstract. The risk of complications is associated with the severity of chronic
inflammatory process in pregnant woman, and affects the health of the child. Kidney
damage, which is associated with exacerbation of chronic genitourinary system
inflammatory processes of bacterial etiology during pregnancy, is a common and
global health problem.

Aim: The aim was to determine the features of blood film indexes changes in
offspring with prenatal influence of experimental maternal chronic bacterial
genitourinary system inflammatory process.

Materials and methods. The blood serum of WAG rats born from mothers with
chronic bacterial genitourinary system inflammatory process was analyzed. The
results were analyzed using the Software Statistica 7.

Results It was established that the development of inflammatory process with a
decrease in eosinophils count and lymphocytes percentage and an increase in
neutrophils number took place, accompanied by increase in monocytes percentage in
7-day-old and 1-month-old rats of both experimental groups, in 2-month-old rats the
monocytes content was decreased, especially in 1b subgroup. Leukocytosis reached its
maximum severity, especially in 1- and 2-month-old rats of la subgroup. The number
of neutrophils in 7-day-old rats of la and Ib subgroups increased by 2.3 times and 1.4
times, respectively, compared with the control. In 1-month-old rats of la subgroup, the
number of neutrophils was increased by 1.3 times. The difference was that the level of
segmented neutrophils remained below the control values in 2-month-old rats of la
subgroup and in 1- and 2-month-old rats of Ib subgroup due to the increased rod-shaped
neutrophils count.

Conclusions. Analysis of leukograms allows timely detection of the risk of
kidney pathology in offspring with prenatal influence of experimental maternal chronic
genitourinary system inflammatory process and can be one of the prognostic criteria
for the outcome of the pathological process in kidneys.

Keywords: blood film, offspring, chronic maternal genitourinary system
inflammatory process.
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HHOKA3HUKMU 3AT'AJIBHOT'O AHAJII3Y KPOBI Y IOTOMCTBA,
O HIJJABAJIOCA B IPEHATAJIBHOMY IIEPIO/I BIVIUBY
MATEPUHCBKOI'O XPOHIYHOI'O 3AITAJIBHOI'O TIPOLECY

CEYOCTATEBOI CUCTEMH, CHPUYMHEHOI'O YPOI3OJISITAMHU
PROTEUS MIRABILIS TA STREPTOCOCCUS PYOGENES

AHoTanisi. Pu3uk po3BUTKY YCKIAIHEHBb IOB’S3aHUHN 13 TSKKICTIO Tepediry
XPOHIYHOTO 3aIajbHOTO MPOIIECY Y BariTHOI JKIHKH, Ta BIUIMBAE HA 370POB’Sl TUTHUHHU.
[TomkoKEHH HUPOK, SKE MOB'I3aHE 13 3arOCTPEHHSIM XPOHIYHOI'O 3arajbHOro
MIPOLIECY CEYOCTATEBOI CUCTEMHU OakKTepiaabHOI €TIONIOTii MiJ Yac BariTHOCTI, €
MOIIMPEHOIO Ta TJI00ATBHOIO TPOOJIEMOI0 OXOPOHHU 3/10POB's

Mera. Busnauenns ocoOamMBocTel 3MiH MOKa3HUKIB 3arajIbHOTO aHalli3y KpOBI
y HNOTOMCTBA, IO MiJAAaBaNOCid B MPEHATAILHOMY MEPIOJl BIUIUBY MAaTEPUHCHKOTO
XPOHIYHOTO 3aMaJIbHOTO MPOIIECY CEYOCTaTeBOI CHCTEMH, CIIPUYMHEHOTO YPOi30Jis-
tamu Proteus mirabilis Ta Streptococcus pyogenes.

Marepianu Ta metoau. [IpoananizoBaHo cUpoOBaTKy KpoBi mIypiB jdiHli WAG,
HapO/DKCHUX BiJ MaTepiB 13 XPOHIYHUM OakTepiaJbHUM 3allalbHUM IIPOIIECOM
cevocTareBoi cuctemu. O0poOKa pe3ysbTatiB 3a gonomororo Software Statistica 7.

PesyabTaTtu. B pe3ynbrari mpoBeeHOro AOCTIHKEHHS OyJIo BCTaHOBJIEHO
PO3BUTOK 3aIajbHOrO MPOIECY 3 XapaKTEPHUM 3HMKEHHSIM BMICTY €03MHO(UIIB Ta
BIJICOTKOBOTO BMICTy JIM(MOIMTIB 1 MIABUIICHHSIM 4YHCIa HEUTpodimiB, aie
BiJJ3HAaYaJIMCS MEBHI 0cOOMMBOCTI. [0 HasIBHUX 3pYLIEHb MPUEIHYETHCS M1ABUILIEHHS
B1JICOTKOBOT'O BMICTY MOHOIIUTIB y 7-1000BUX Ta 1-MICAYHUX LIypiB 000X TOCTITHUX
Ipyl, y 2-MICAYHUX LIypiB BMICT MOHOILIMTIB 3HMXKY€EThCSA, 0c00aMBO B 10 miarpymi.
JleiikonuTO3 1OCATAaE MAKCUMAJIbHOT BUPA3HOCT1, OCOOJIMBO Y 11ypiB 1-MiCSIYHHX Ta 2-
MicayHuX la miarpynu, y ToMy 4ucii 3a paXyHOK 3HUKEHHS PiBHS JIM(OLUTIB, 3CYyB
NaJTUYKOSAIEPHUX HEUTPOPUTIB BIIBO 30€pIracThCs Ta MOCUIIOETHCS Y 2-MICSYHUX
11ypiB 000X JOCHIIHUX MIATPYI 1 3pOCTA€ MIBUAKICTH 3CIIAHHSI €PUTPOIUTIB Y BCIX
BIKOBHUX KaTeropisx mypiB [0 miarpynu ta 1-micsunux mypiB la miarpynu. Kinbkicts
HerTpoduiB y 7-no6oBux mypiB la Ta 16 miarpyn 36insmryBanacek y 2,3 pasu ta 1,4
pasu BIATIOBITHO MOPIBHSIHO 3 KOHTpoJeM. Y 1-micauHuX 1rypiB la marpymnu KiabKicTh
HerTpodunip Oyma migsumeHa y 1,3 pasu. BigMminnicTio Oynio Te, IO pPiBEHb
CETMEHTOSAJICPHUX HEUTPO(UIIB 3aIHINABCS HIDKYE KOHTPOJBHUX 3HAYeHb y 2-
MicsuHUX 1rypiB la miarpynu ta y 1-micaunux Ta 2-Micsi9HUX mypiB 10 miarpymu 3a
PaxXyHOK ITiJIBUIIIEHOTO BMICTY MaJUYKOSIICPHUX HEUTPODLIIB.

BucnoBku. 1. JleiikonurapHa peakuis y HOTOMCTBA, SIKE B MpPEHATAIbHOMY
nepiojll MiAAABaNIOCAd BIUIMBY XPOHIYHOTO MAaTEPUHCHKOTO 3alajbHOrO IMPOIECY
CEUOCTAaTEeBOI CUCTEMH, € BiTOOPaKEHHSIM MPOJOHTOBAHOTO CUCTEMHOTO 3aMajibHOTO
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nporiecy K Hecnenu@igHoi BiAMOBIII OpraHi3My Ha (aktop arpecii 0akTepiaabHOT
eTiosiorii. 2. AHami3 JedKorpaMm J03BOJISIE CBOEYACHO BHUSIBUTH PHU3UK PO3BUTKY
MaTOJIOT1] HUPOK Yy HAIIaJKIB, SKi B MpPEHATAIHLHOMY IEPIOAl MiJIaBAUCS BIUIMBY
XPOHIYHOTO MaTEPUHCHKOIO 3alajibHOTO MPOIECY CEYOCTAaTEeBOI CHUCTEMU Ta MOXKE
OyTH OJIHMM 3 TPOTHOCTMYHUX KpPUTEPIiB pe3ynbTary Mepediry MaToJIOrT4HOTrO
IPOLECY HUPOK.

KurouoBi cjioBa: 3aragpHuil aHaili3 KpoBl, IOTOMCTBO, XpOHIYHUI 3anaibHUI
IPOIIEC CEYOCTATEBOT CUCTEMHU y MaTepi.

Problem statement. Exacerbation of chronic genitourinary system
inflammatory diseases in pregnant women due to physiological adaptive stress for the
renal system can lead to the occurrence of complications of pre-existing kidney disease
and the development of renal pathology in fetus. The risk of complications is associated
with the severity of chronic inflammatory process in pregnant woman, and affects the
health of the child. Kidney damage, which is associated with exacerbation of chronic
genitourinary system inflammatory processes of bacterial etiology during pregnancy,
is a common and global health problem [1].

Analysis of recent research and publications. The professional data reports [2] that
although the prevalence of exacerbation of chronic genitourinary system inflammatory
processes of bacterial etiology in women seems to be relatively low, the consequences
for the occurrence of complications, both in mother and in fetus, are numerous and can
be threatening for the fetus and newborn. There is an increased risk of complications
in the mother and fetus associated with impaired renal function [3]. Currently, experts
do not have a complete understanding of the causes of fetal kidney damage associated
with chronic genitourinary system inflammatory process of bacterial etiology in a
pregnant woman, and there is a shortage of informative characteristics in laboratory
tests to determine the prognosis of kidney damage in offspring with prenatal influence
of chronic maternal genitourinary system inflammatory process.

Early detection of risk factors in development of fetus nephropathology,
including the features of changes in blood film indexes, is a timely strategy for
monitoring and preventing the occurrence of kidney pathology in offspring born from
mothers with exacerbation of chronic genitourinary system inflammatory processes of
bacterial etiology during pregnancy, which can save the health and life of the child. It
Is important to monitor kidney function in newborns, especially in premature infants,
in whom nephrogenesis is still ongoing after birth. The kidneys are responsible for
maintaining homeostasis in the extracellular environment by preventing excessive
accumulation of waste products and electrolytes. Therefore, understanding the
pathological physiology of renal damage development with the use of simple
laboratory tests to monitor the risk of kidney pathology developing in newborns is
necessary [4].

The blood film indexes, which reflect the nature of inflammatory process, include
leukocytes count, leukogram, nuclear shift index and erythrocyte sedimentation rate.
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In its modern form, blood film, with its competent interpretation, is actually the
simplest method for assessing the immune state and the nature of inflammatory
process, in particular with the development of kidney pathology [5].

Given the limited number of reports on the prognostic significance of the
leukocyte reaction in determining the risk of kidney pathology developing in offspring
exposed to chronic maternal genitourinary system inflammatory process in prenatal
period, it is necessary to clarify what informational or prognostic role the leukocyte
formula plays in this regard. No full-fledged studies on this topic were found in the
available data.

The results of this study will help to deepen the understanding of risk cause in
fetus nephropathology developing, provide a basis for kidney damage diagnosing in
offspring with prenatal influence of maternal chronic genitourinary system
inflammatory process based on determining the characteristics in changes in the blood
film indexes.

Aim. The aim of this study was to determine the features of blood film indexes
changes in offspring with prenatal influence of experimental maternal chronic
genitourinary system inflammatory process caused by Proteus mirabilis and
Streptococcus pyogenes uroisolates.

Materials and methods. The experimental study was conducted on the basis of
the Experimental Biological Clinic of the Kharkiv National Medical University on
female rats of reproductive age of the WAG (Wistar Albino Glaxo) population at the
age of 8 months and weighing 200 grams. A chronic genitourinary system
inflammatory process caused by Proteus mirabilis and Streptococcus pyogenes was
simulated, with subsequent production of 7-day-old, 1- and 2-month-old offspring
from such females. Two groups were formed in the experiment: Group | -
experimental, which included la subgroup with offspring from mothers with chronic
genitourinary system inflammatory process during pregnancy caused by Streptococcus
pyogenes (320 - 7-day-old, 128 - 1-month-old, 64 - 2-month-old) and Ib subgroup with
offspring from mothers with chronic genitourinary system inflammatory process
during pregnancy by Proteus mirabilis (320 - 7-day-old, 128 - 1-month-old, 64 - 2-
month-old). Group Il was control one included offspring (320 - 7-day-old, 128 - 1-
month-old, 64 - 2-month-old) from mothers with a physiological pregnancy (intact
animals). The experimental study was conducted in accordance with the "General
Ethical Principles of Animal Experiments"”, approved by the Il National Congress
(Kyiv, 2007) and in accordance with the provisions of the "European Convention for
the Protection of Vertebrate Animals used for Experimental and Other Scientific
Purposes” (Strasbourg, 1986). The blood serum of WAG rats born from mothers with
chronic genitourinary system inflammatory process caused by Proteus mirabilis and
Streptococcus pyogenes uroisolates was used for study. Blood film was carried out in
the “MED-EKO” laboratory, Kharkiv (license No. 2224 dated 01.10.2020). The results
were analyzed using the Software Statistica 7 [6].
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Presentation of the main material. It was established that the development of
inflammatory process with a characteristic decrease in eosinophils count, a decrease in
lymphocytes percentage and an increase in neutrophils number took place, but certain
features were noted. Thus, the eosinophils count was reduced in all experimental
groups, except 7-day-old rats of la subgroup, where the absolute number of eosinophils
was increased in 4 times.

Leukocytosis was mainly due to an increased neutrophils number based on a
decreased lymphocytes percentage. The shift of leukocyte formula to the left was
observed. The existing changes were accompanied by increase in monocytes
percentage in 7-day-old and 1-month-old rats of both experimental groups, in 2-month-
old rats the monocytes content was decreased, especially in Ib subgroup. Leukocytosis
reached its maximum severity, especially in 1- and 2-month-old rats of la subgroup,
also due to lymphocytes level decrease. The shift of rod-shaped neutrophils to the left
was persisting and intensified in 2-month-old rats of both experimental groups and
erythrocyte sedimentation rate increased in all age categories of rats in Ib subgroup and
1-month-old rats of la subgroup (Table 1).

Table 1.
Dynamics of blood film indexes in offspring with prenatal influence of
experimental maternal chronic genitourinary system inflammatory process
caused by Proteus mirabilis and Streptococcus pyogenes (M+m)

la subgroup Ib subgroup 1T group
(S. pyogenes) (P. mirabilis) (control)

Index 1- 1- 2-
7-day month 2-month | 7-day month 2-month | 7-day | 1-month month
old old old old old old

old old old
WBC 4,2 4,3 4,6 11,7 13,8 14,1 9,1 11,8 12,3
(10°L) 10,6 10,1 10,4 +0,8 10,4 10,2 10,4 +0,6 10,2
'(;,}(’);“phocytes 7142 | 73+4 | 7843 | 49+2% | 4843* | 5gx4 | 605 | 49+2* | 63+3
Lymphocytes | 2,47 2,75 2,83 2,02 1,82 2,34 2,1 0,86 1,42
(10°L) 10,1 10,8 10,6 +0,2* 10,4 +0,2* | +0,2* | +0,1* | #0,1*
('\(fz;’”"ph"s 2542 | Al#4 | 43x4 | 2622 | 45x4 | 46x3* | 33%2 | 42+4 | 46%3
Neutrophils 0,92 1,35 1,52 2,11 1,72 1,14 1,29 0,74 0,72
(10°L) +0,01 | 0,2 10,4 +0,8* +0,6* 10,4 +0,6 | £0,02* | +0,04*
Monocytes 3,4 5,6 5,8 6,2 3,1
(%) 0.2 0.8 8,3+0,4 | 4,1+0,2 0.3 5,1+0,6 +0.4 7,6 +0,8 05
Monocytes 0,12 0,17 0,29 0,47 0,22 0,21 0,26 0,13 0,07
(10°L) 0,06 | 0,01 +0,04 +0,06* | +0,04 | 0,03 | #0,02* | +0,06 | +0,002
Basophils 0 0,6 0,8 0 0,5 0,7 0 0,3 0,4
(%) 0,04 | 0,02 +0,02 10,01 10,01 10,02
Basophils 0,13 0,1 0 0 0,1 0 0,1 0,1 0
(10%m) 0,02 | £#0,01 +0,01 +0,01 | 0,01
Eosinophils 0,5 0,4 1,0 2,0 0 1,0 1,0 0,3 1,0
(%) 0,02 | +0,06 +0,02 +0,04* +0,02 | +0,06 | #0,04 | 0,02
Eosinophils | 0,03+0 | 0,030 | 0,04+0, | 0,120, 0 0,04+0, | 0,01+0 | 0,01+0, | 0,02+0
(10°L) ,001 ,004 002 03* 006 ,003 006 ,004
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la subgroup Ib subgroup 1T group
(S. pyogenes) (P. mirabilis) (control)

Index 1- 1- 2-
7-day month 2-month | 7-day month 2-month | 7-day | 1-month month
old old old old old old

old old old
Ro‘i‘Sh?ﬁfd 11 | 1.2 1,4 2,4 3,1 43 11 2,6 3,4
oo TR 402 | £06 | 08 | 04 | #08 | 02 | 204 | 02 | 06
segmented | 241 | 303 | 424 | 152 | 443 | 354 | 321 | 412 | 324
oo TNl 418 | 422 | 426 | #14% | #25% | #21 | £19% | 28 | #21*
0
Erythrocyte
sedimenta- 1,1 1,1 1,2 1,1 2,2 11 2,2 2,8 2,9
tion rate | £0,6 +0,8 +0,4 +0,2 +0,9* | x0,2 +0,8* | £0,6* +0,4*
(mm/hour)

Note: *p<0.05 — compared to the control group.

During leukocyte differentiation, it was found that lymphocytes number in all
laboratory animals of both experimental groups was reduced compared to control
values. Lymphocytes count in 7-day-old and 1-month-old animals of la subgroup and
1-month-old rats of Ib subgroup was reduced by 1.5 times, in 2-month-old animals of
la subgroup by 1.3 times, in 7-day-old and 2-month-old rats of Ib subgroup by 1.2
times. The number of basophils in all groups of animals was within control values.
Neutrophils count in 7-day-old rats of la and Ib subgroups increased by 2.3 times and
1.4 times, respectively, compared to the control. In 1-month-old rats of la subgroup,
neutrophils count increased by 1.3 times. The difference was that the level of
segmented neutrophils remained below control values in 7-day-old and 2-month-old
rats of la subgroup and in 2-month-old rats of Ib subgroup due to the increased content
of rod-shaped neutrophils.

Discussion. It is known that the ratio of formed blood elements has the most
important diagnostic value in assessing the dynamics of the pathological process, in
particular kidney pathology. Markers of clinical blood analysis have great prognostic
significance for assessing the nature of the inflammatory process and its development,
and an unfavorable outcome. The most significant parameters of peripheral blood are
the number of leukocytes and leukogram indicators. Experts have proven that
leukocytosis is one of the early markers of inflammatory reaction in kidneys and is of
great importance in predicting its outcome [7].

The informative and prognostic role of leukogram indexes due to the influence
of chronic maternal genitourinary system inflammation in offspring has not been
studied sufficiently. As a result of the analysis of leukograms in different age periods,
the peculiarities of changes in blood film indexes were established, which allows for
timely detection of negative trends in kidney pathology development in offspring with
prenatal influence of maternal chronic genitourinary system inflammatory process and
to assess the risks of complications.

Thus, as a result of the study, certain features of leukogram changes in offspring
with prenatal influence of maternal chronic genitourinary system inflammatory process
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were established. Leukocyte reaction was detected, which reflected the inflammatory
process in the kidneys of experimental animals. However, the dynamics of leukograms
differed significantly depending on the etiological factor and age category of offspring
with prenatal influence of experimental maternal chronic genitourinary system
inflammatory process. Changes in the leukocyte formula in 1- and 2-month-old rats of
la subgroup and in 2-month-old rats of Ib subgroup indicated an unfavorable prognosis
for the course of nephropathology, as leukograms had characteristics of developed
protracted inflammatory process and negative changes in the leukograms took place.
These give base to assume a further unfavorable course of the pathological process and
include the absence of an increase in monocytes count in 2-month-old rats of la and Ib
subgroups, lymphocytes, and eosinopenia, except 7-day-old rats of la subgroup, which
did not show a tendency to normalization.

Conclusions.

1. Leukocyte reaction in offspring with prenatal influence of experimental
maternal chronic genitourinary system inflammatory process is a reflection of a
prolonged systemic inflammatory process as a body nonspecific response to aggression
factor of bacterial etiology.

2. Analysis of leukograms allows timely detection of the risk of kidney
pathology in offspring with prenatal influence of experimental maternal chronic
genitourinary system inflammatory process and can be one of the prognostic criteria
for the outcome of the pathological process in kidneys.
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