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INTRODUCERE

Fumatul in timpul sarcinii reprezinta una dintre cele mai importante
probleme de sanatate publica la nivel global. Avand in vedere ca aproximativ 20% din
femei fumeaza in timpul sarcinii, sunt necesare studii aprofundate care sa
demonstreze efectele negative ale fumatului in sarcina asupra produsului de conceptie.
Se impune cunoasterea mecanismelor de producere ale acestor efecte precum si
cautarea unor solutii de diminuare, renuntare la toxice si nu in ultimul rand
implementarea unei terapii profilactice in timpul sarcinii la femeile care continua sa
fumeze.

Studiile realizate pand in prezent sugereaza ca stresul oxidativ si raspunsul
inflamator sunt implicati in aparitia complicatiilor decelate in timpul sarcinii. Pe langa
implicarea in procesele fiziopatologice de aparitie a acestor complicatii, stresul
oxidativ se manifesta si la nivelul interfetei materno-fetale inca de la debutul sarcinii,
influentand dezvoltarea normala a placentei.

Datoritd mecanismelor multiple prin care pot sa aparda complicatiile date de
fumat In sarcing, existd un interes deosebit pentru utilizarea unor teste predictive care
pot sa determine markerii, inca de la nastere In sangele din cordonul ombilical, pentru
a avea o urmadrire cat mai riguroasa a copiilor proveniti din mame fumatoare.

Avand in vedere considerentele amintite, studiul nostru a incercat sa
aprecieze existenta unor markeri biochimici care pot fi detectati precoce, de la nastere,
cu urmadrirea in dinamicd a acestora si monitorizarea mai atenta a copiilor cu
predispozitie de a dezvolta complicatii pe termen lung.
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STADIUL ACTUAL AL CUNOASTERII

1. Compusii rezultati din fumat, cu efecte nocive
asupra sarcinii

Nicotina reprezinta cel mai patogen compus din fumul de tigara, fiind substanta
adictiva cu efecte asupra creierului si functiilor neurologice, in special asupra
sistemului nervos simpatic, prin stimularea receptorilor specifici ai acetilcolineil.
Acesti receptori sunt localizati si in placenta umand normal3, iar stimularea lor de
catre nicotind influenteazd dezvoltarea celulelor si sinteza proteinelor. Influenta
asupra acestor receptori contribuie la aparitia efectelor negative ale fumatului, precum
vasoconstrictia, calcificarea, restrictia tesutului de crestere si aparitia necrozei?.

Cantitati mici de cianura care se combina cu vitamina B12,blocheaza activitatea
enzimelor implicate in respiratia celular3, astfel cantitatea de vitamina B12 este mai
scazuta la femeile care fumeaza3+.

Monoxidul de carbon, prezinta afinitate crescuta pentru hemoglobina,rezultand
carboxihemoglobina®.

2. Efectele fumatului asupra evolutiei sarcinii

Fumatul afecteaza formarea vilozitatilor placentare inca din primul trimestru de
sarcina.Astfel, greutatea placentei la femeile fumatoare este mai scazuta. Morbiditatea
perinatald asociata cu fumatul este determinata de ischemie si/sau efectele directe ale
compusilor din fumul de tigara. Principalul efect asupra morfologiei fatului este
restrictia de crestere®’.

Scdderea functiilor biologice ale placentei determina dezvoltare insuficienta a
masei placentare. Substantele chimice din fumul de tigara au impact direct asupra
placentei, alterand proliferarea si diferentierea trofoblastului, indirect prin alterarea
proprietatilor mecanice ale vascularizatiei viloase cu reducerea fluxului sanguin in
circulatia ombilico-placentara®®.

Cele mai multe toxine rezultate In fumul de tigara au greutate moleculara mica si
solubilitate crescuta In apa, traversadnd cu usurinta placenta. Nicotina si cotinina
traverseaza libere la fat, care va fi expus la o concentratie mai mare de nicotina decat
mamalo.
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Cadmiul, constituent major al fumului de tigara,este transferat usor de la mama
la fat prin placenta. Acumularea lui in placenta este asociata cu reducerea nivelului de
progesteron la fumatoare comparativ cu mamele nefumatoare®.

3.Efectele fumatului asupra organismului matern

Fumatul creste riscul de infertilitate incepand de la consumul a 15 tig/zi,
afcetdnd foliculogeneza, steroidogeneza, transportul embrionar, receptivitatea
endometrului, angiogeneza endometriald, fluxul sanguin uterin si miometrul!.

Fumatul creste riscul de avort spontan datorita inhibarii de catre nicotina a
invaziei citotrofoblastuluil.

Nicotina poate reduce volumul plasmatic prin influentarea producerii de
prostaglandine, care sunt cunoscute a fi vasoconstrictoare, dar poate si sa reduca
nivelul stresului oxidativ prin dereglarea sistemelor antioxidante in placents, care pot
avea ca rezultat reducerea preeclampsieil®14,

4.Implicatii ale citokinelor si stresului oxidativ in
complicatiile induse de fumat

Raspunsul cronic inflamator si raspunsul imunitar joacd un rol cheie in
dezvoltarea si progresia bolilor legate de fumat. .Mecanismele acestor boli includ
productia necorespunzatoare de citokine inflamatorii si generarea de diferite specii
reactive de oxigen (ROS) precum si specii reactive de azot (RNS), care pot inactiva
mecanismele antioxidante endogene. Studiile au demonstrat ca si la persoanele
sdnatoase fumatoare, in urma proceselor oxidative excesive, se inregistreaza cresterea
unor citokine proinflamatorii precum IL-6 si TNF-alphal516,

Mai mult decat atat, nivelul de citokine proinflamatorii IL-6, IL-1 si TNFalfa sunt
crescute in aproape toate procesele inflamatorii, fiind recunoscute ca si tinte valoroase
in interventiile terapeutice®.
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CONTRIBUTIA PERSONALA

1. Studiul 1. Evaluarea markerilor stresului
oxidativ din creier si plamani la fetii proveniti de la
femele de sobolani expuse la nicotina

Obiective

- evaluarea efectelor nicotinei asupra produsului de conceptie, atat In cazul unei
expuneri cronice la nicotina, cit si in cazul expunerii pe perioada sarcinii.

- evaluarea markerilor prooxidanti si antioxidanti in tesutul pulmonar si
cerebral fetal dupa expunerea femelelor gestante la fum de tigara.

Material si metoda

Designul studiului a fost de tip prospectiv longitudinal, fiind inclusi 30 de
sobolani femele si fetusii acestora, care au fost impartiti in 3 loturi, dupa cum urmeaza:

o Lotul I (lot control) - feti rezultati de la femele la care nu li s-a
administrat nici o substanta.

o Lotul II - feti rezultati de la femele la care s-a administrat nicotind timp
de 20 zile pe perioada gestatiei.

o Lotul III - feti rezultati de la femele la care s-a administrat nicotinad timp
de 50 zile (30 zile pregestatie si 20 zile pe durata gestatiei).

Administrarea nicotinei s-a facut prin gavaj oro-faringian, solutie cu nicotina.
Pregatirea animalelor pentru gestatie s-a facut dupa metoda Ladosi, adaptata pentru
rozatoare.

Extragerea fetilor s- a realizat in ziua 20 de gestatie ,prin operatie cezariana de
la sobolani femele anesteziate cu Ketamina - Silazina (2:1).Recoltarea tesuturilor de la
feti , creier,plaman si placentd, s-a facut in vederea determinadrilor biochimice .La
terminarea experimentului, animalele au fost eutanasiate cu supradoza de Ketamina
10%.

Rezultate

La analiza statisticA a valorilor MDA,PC (markerii prooxidanti) si
SH,GSH(markeri entioxidanti) la nivelul tesutului pulmonar fetal nu au fost observate
diferente statistic semnificative Intre loturi(p > 0,05).

La nivelul tesutului cerebral au fost observate diferente intens semnificative
intre loturi (p < 0,001) atdt pentru markerii prooxidanti(MDA,PC) fiind corelatie
pozitiva cu administrarea de nicotina cat si pentru markerii antioxidanti(GSH,SH) fiind
corelatie negativa.
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Concluzie

Nicotina administrata pe perioada gestatiei cat si pregetati-gestatie determina
stres oxidativ la nivelul tesutului cerebral al fetilor prin cresterea markerilor
prooxidanti ti scaderea activitatii markerilor antioxidanti.

Studiu 2. Expunerea perigestationala la nicotina:
Rolul suplimentelor nutritive in expresia IL-1a, IL-6 si
TNFa in creier, plaman si placenta la sobolani

Obiective
- rolul suplimentelor nutritive (Seleniu, VitaminaE) asupra nivelurilor
expresiei IL-1a, IL-6 si TNFq, la feti, dupa expunerea perigestationala la
nicotina a femelelor de sobolani.

Material si metoda

Designul studiului a fost de tip prospectiv longitudinal, fiind inclusi 30 de
sobolani femele si fetusii fetusii acestora care au fost impartiti astfel:

. Lot I - martor

o Lot II - administrare nicotina timp de 50 de zile (30 zile anterior
perioadei de gestatie + 20 zile In perioada de gestatie)

. Lotul III - administrare nicotina timp de 50 de zile si Selevit.

S-a realizat pregatirea animalelor pentru gestatie, administrarea de nicotina si
extragerea fetilor conform tehnicii descrise in metodologia de la studiul 1.

Rezultate

La analiza statistica a valorilor IL-1, IL-6, TNFa au fost observate diferente
statistic intens semnificative intre loturi (p < 0,001), la nivelul tesutului cerebral fetal.
La nivelul tesutului placentar au fost observate diferente intens semnificative intre
loturi(p < 0,001),

Un important rezultat al acestui studiu a fost observat pentru IL-6: in aproape
toate cazurile (n=9), suplimentarea cu Se si VE a inregistrat valori scazute in
comparatie cu lotul II de expunere.

Concluzii

Toate grupurile de studiu au inregistrat cresteri ale nivelurilor citokinelor in
cazul expunerii la nicotina.

Administrarea perinatalad a suplimentelor a fost asociata cu un nivel scazut de IL-6 in
comparatie cu grupul de control si cel de expunere pentru toate tipurile de esantioane
analizate: omogenat de creier, plaman si placenta.
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Studiu 3. Nivelul IL1-q, IL 6 si IL 23 in sangele din
cordonul ombilical la gravidele fumatoare in relatie cu
nivelul plasmatic al cotininei

Obiective
- evaluarea valorile markerilor inflamatori in relatie cu valorile cotininei in
sangele din cordonul ombilical.
- determinarea cotininei care este un biomarker specific al consumului real
de tigari , In special la femeile gravide, datorita reticientei gravidei de a
declara numarul real de tigari.
Material ti metoda
Studiul reprezinta o analiza prospectiva de tip caz-control care include 88 paciente aflate in
trimestrul |1l de sarcina fara patologii asociate, impartite in doua loturi dupa cum
urmeaza:
e Lotul I (lot control) - 40 gravide nefumatoare cu varsta
cuprinsa intre 18 si 43 ani,
o Lotul II - 48 gravide fumatoare cu varsta cuprinsa intre 15

si 39 ani
Sublotul IIa - gravide fumatoare a cdror sarcind a fost
corect dispensarizata;
Sublotul IIb - gravide fumatoare a caror sarcind nu a fost
dispensarizata.

Pentru fiecare pacienta inclusa in studiu s-a obtinut consimtdmantul informat,
dupa care s-a realizat o fisa de lucru (buletin standardizat) care a cuprins urmatorii
parametri: varsta de la care fumeaza, varsta inroldrii in studiu, mediu, nivel de
educatie, alergii, paritate, indice de masa corporala (IMC), castig ponderal pe perioada
sarcinii, numarul de tigdri/trimestru, dispensarizarea corecta a sarcinii, durata
travaliului, varsta gestationald la nastere, greutate nou-ndscut, perimetrul cranian
(PC), perimetrul toracic (PT), scor Apgar la 1 minut, scor Apgar la 5 minute.Imediat
dupa nastere, s-a recoltat sange din cordonul ombilical pentru determinarea
parametrilor biochimici studiati. S-a realizat o baza de date care cuprinde:

-caracetristicile pacientelor si nou nascutilor, valorile markerilor inflamatori si
ai cotininei.

In cadrul studiului au fost determinati urmatorii parametri:
o  Concentratiile serice ale IL-1a, IL-6 si IL-23 din ser, cu
ajutorul kit-ului ELISA.
o Nivelul cotininei serice cu ajutorul kit-ului ELISA
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Rezultate

La analiza statistici a cotininei, au fost observate diferente statistic intens
semnificative intre cele doud loturi (p < 0,001) si diferente statistic foarte
semnificative intre cele doua subloturi de paciente fumatoare (p < 0,01).

La analiza statistica pentru probe neperechi a interleukinei 6 (IL-6), au fost
observate diferente statistic intens semnificative intre cele doua loturi (p < 0,001) dar
nu au fost observate diferente statistic semnificative Intre cele doua subloturi de
paciente fumatoare (p > 0,05).

La analiza statistica a interleukinei 1a (IL-1a), nu au fost observate diferente
statistic semnificative nici intre cele doua loturi si nici intre cele doua subloturi de
paciente fumatoare (p > 0,05).

La analiza statistica a interleukinei 23 (IL-23), au fost observate diferente
statistic semnificative intre cele doua loturi (p < 0,05) dar nu au fost observate
diferente statistic semnificative intre cele doua subloturi de paciente fumatoare (p >
0,05).

Concluzie

Autoraportarea numarului de tigari consumate 1n sarcind este suficienta pentru
incadrarea gravidelor in fumatoare active si nefumatoare.

Gravidele fumatoare au declarat un numar mai redus de tigari decat cel real
ceea ce a confimat ca este necesara dozarea cotininei serice pentru o apreciere corecta.
Valorile IL-1a nu au fost modificate la fetii proveniti de la mame fumatoare comparativ
cu nefumatoare.

Valorile IL-6 si IL-23 au fost semnificativ crescute la fetii proveniti de la mame
fumatoare comparativ cu nefumatoare

Studiul 4. Impactul fumatului in sarcina asupra
parametrilor clinici ai nou nascutului: importanta
consilierii

Obiective
- evaluarea caracteristicele socio-demografice ale femeilor gravide
fumatoare;
- influenta fumatului asupra parametrilor clinici ai nou-nascutului;
- modul in care consilierea gravidei, in scopul renuntarii la fumat, are efect
asupra reducerii sau renuntarii la fumat.

Material si metoda
Au fost incluse 88 paciente care au fost impartite in 3 loturi, conform descrierii
din metodologia de la studiul 3.
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Rezultate

La analiza statistica a nivelului de educatie al pacientelor, au fost observate diferente
statistic intens semnificative intre lotul de nefumatoare si fumatoare si intre gravidele
fumatoare dispensarizate si nedispensarizate(p<0,001).

Repartizarea pacientelor in functie de absolvirea sau nu a studiilor liceale a
aratat o asociere statistic semnificativa a pacientelor din lotul II cu lipsa studiilor sau
cu absolvirea de studii primare, gimnaziale sau postliceale (p < 0,05). Nici o pacienta
nedispensarizatd nu a absolvit studii liceale si, prin comparatie cu pacientele
dispensarizate, a fost observatd o asociere statistic semnificativa a pacientelor din
sublotul IIb cu lipsa studiilor sau cu absolvirea de studii primare, gimnaziale sau
postliceale (p < 0,05).

Repartizarea pacientelor in functie de mediul de provenienta a aratat o
asociere statistic semnificativa a pacientelor fuatoare cu mediul rural (p < 0,05). De
asemenea, a fost observata o asociere statistic semnificativa a pacientelor fumatoare,
gravide nedispensarizate cu mediul rural (p < 0,05).

La analiza statistica a valorilor masei corporale a nou-nascutilor proveniti din
pacientele studiate, au fost observate diferente statistic foarte semnificative intre
loturile I-1I i, de asemenea, intre subloturile Ila-IIb (p < 0,01).

La analiza statisticd a valorilor PC,PT si scorul Apgar la 5 minute a nou-
ndscutilor proveniti din pacientele studiate, au fost observate diferente statistic intens
semnificative Intre loturile I-II (p < 0,001) si diferente statistic semnificative intre
subloturile I1a-IIb (p < 0,05).

La analiza statisticd a numarului total de tigari fumate in cele trei trimestre de
sarcind, au fost observate diferente statistic semnificative intre cele doua subloturi in
trimestrul I de sarcind (p < 0,05) dar nu au fost observate diferente statistic
semnificative intre cele doua subloturi in trimestrele II si Il de sarcina si nici pentru
intreaga perioada de sarcina (p > 0,05).

Concluzii
o Consilierea nu a avut efect, pacientele nu au renuntat si nu au redus
numadrul de tigari.
o Greutatea la nastere, perimetrului cranian,perimetrul toracic si scorul
Apgar la 5 minute au fost influentate de fumat.
. Gravidele fumatoare au statut socio-economic redus, provenienta mediu

rural, nivel de educatie redus.
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Originalitatea si contributiile inovative ale tezei

Originalitatea studiului constd in analiza unor markeri biochimici, atat
experimental cat si clinic, care pot fi detectati precoce, de la nastere, cu urmarirea in
dinamica a acestora si monitorizarea mai atentd a copiilor cu predispozitie de a
dezvolta complicatii pe termen lung.

Prin lucrarea de fatd, s-a incercat determinarea markerilor stresului oxidativ
(MDA, PC, GSH,SH) la nivelul organelor fetale (creier, plaman). Acest studiu este
printre primele studii care au realizat determinarea markerilor stresului oxidativ din
omogenatul tisular de creier si plaman fetal.

Originalitate cercetarii este sutinuta si prin evaluarea nivelurilor serice de IL-23
in sangele din cordonul ombilical la nastere in raport cu fumatul matern.

Studiul de fata deschide noi oportunitati de cercetare in ceea ce priveste efectele
terapiei antioxidante in scopul prevenirii efectelor negative ale fumatului .

Rezultatele obtinute nu confirmd in totalitate studiile efectuate pana la ora
actuald, astfel ca studii viitoare sunt necesare pentru clarificarea implicatiilor
citokinelor si markerilor stresului oxidativ in patogeneza complicatiilor induse de
fumat.
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INTRODUCTION

Smoking during pregnancy is one of the most severe public health problems at
global level. Given that approximately 20% of women smoke during pregnancy, it is
necessary to conduct in-depth studies that demonstrate the negative effects of smoking
during pregnancy on the products of conception. It is important to become aware of
the mechanisms that engender such effects, as well as to seek a solution in order to
reduce or renounce toxic substances and, not least, to implement prophylactic
therapies during pregnancy in women who continue to smoke.

The studies conducted to date suggest that oxidative stress and inflammatory
response are involved in the occurrence of complications revealed during pregnancy.
Apart from its involvement in the physio-pathological processes leading to these
complications, oxidative stress also manifests itself at the level of the maternal-foetal
interface from the onset of pregnancy, thus influencing the normal development of the
placenta.

Due to the multiple mechanisms through which smoking-induced
complications can appear during pregnancy, there is particular interest in using
predictive tests that can determine their markers, since birth, in the blood from the
umbilical cord, in order to exert a rigorous follow-up on the children born by smoking
mothers.

In the light of the aforementioned considerations, our study has attempted to
assess the existence of biochemical markers which can be detected early, since birth,
through the dynamic follow-up thereof and a closer monitoring of the children
exhibiting a predisposition to develop complications in the long term.
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STATE OF THE ART

3. Compounds resulting from smoking, with
damaging effects on pregnancy

Nicotine is the most pathogenic compound in cigarette smoke, as it is an
addictive substance with effects on the brain and neurological functions, especially on
the sympathetic nervous system, through the stimulation of specific receptors of
acetyl-nicotinel. These receptors are also located in the normal human placenta, and
their stimulation by nicotine influences the development of cells and the synthesis of
proteins. Its influence on these receptors contributes to the occurrence of negative
effects of smoking, such as vasoconstriction, calcification, growth tissue restriction and
necrosis?.

Small amounts of cyanide combining with vitamin B12 block the activity of the
enzymes involved in cellular respiration, so that the amount of vitamin B12 is lower in
smoking females3*.

Carbon monoxide exhibits a high propensity for haemoglobin, resulting in
carboxyhaemoglobin®.

4. Effects of smoking on the evolution of pregnancy

Smoking affects the formation of placental villi from the first trimester of
pregnancy. Thus, the weight of the placenta in smoking women is lower. Perinatal
morbidity associated with smoking is determined by ischemia and/or by the direct
effects of the compounds of cigarette smoke. The main effect on the morphology of the
foetus is growth restriction®7.

The decrease in biological functions of the placenta triggers the insufficient
development of the placental mass. Chemicals in cigarette smoke have a direct impact
on the placenta, by damaging the proliferation and differentiation of trophoblast, and
an indirect one, through the altering of the mechanical properties of villous vascularity
and the reduction of the blood flow in umbilical-placental circulation8®.

Most toxins resulting from cigarette smoke have a small molecular weight and a
high solubility in water, thus easily breaching the placenta. Nicotine and cotinine are
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free to reach the foetus, who will be exposed to a higher concentration of nicotine than
the mother?0.

Cadmium, a major compound of cigarette smoke, is easily transferred from the
mother to the foetus, through the placenta. Its accumulation within the placenta is
associated with a decrease in the levels of progesterone in smoking mothers, compared
to non-smoking ones®.

3.Effects of smoking on the mother’s body

Smoking increases the risk of infertility starting with the consumption of 15
cigarettes/day, which affects folliculogenesis, steroidogenesis, embryo transport,
endometrial receptivity, endometrial angiogenesis, uterine blood flow and the
myometrium?!?,

Smoking increases the risk of spontaneous abortion due to the inhibition by
nicotine of the invasion of the cytotrophoblast!2.

Nicotine can reduce plasma levels by influencing the production of
prostaglandins, which are known to be vasoconstrictors, but is can also decrease the
levels of oxidative stress by unbalancing the antioxidant systems within the placenta,
which can result in the reduction of preeclampsia®314,

4. The role of cytokines and oxidative stress in smoking-
induced complications

Chronic inflammation response and immune response play a key role in the
development and progression of smoking-related illnesses. The mechanisms of such
illnesses include the inappropriate production of inflammatory cytokines and the
generation of various reactive oxygen species (ROS), as well as reactive nitrogen
species (RNS), which can deactivate the endogenous antioxidant mechanisms. Studies
have demonstrated that even in healthy smokers, following excessive oxidative
processes, an increase in proinflammatory cytokines is registered, such as IL-6 and
TNF-alphal516,

Furthermore, the levels of IL-6, IL-1 and TNF-alpha proinflammatory cytokines
are raised in almost all inflammatory processes, which is recognised as a valuable
target in therapeutic interventions?é.
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OWN CONTRIBUTION

2. Study 1. Evaluation of oxidative stress markers
in the brain and lungs of foetuses from nicotine-
exposed female rats

Objectives

- to evaluate the effects of nicotine on the products of conception, both in the
case of chronic exposure to nicotine, and in that of exposure during pregnancy.

- to evaluate prooxidant and antioxidant markers in pulmonary and cerebral
tissue after the exposure of pregnant females to cigarette smoke.

Material and method

The design of the study was longitudinal prospective, with 30 female rats and
their foetuses included therein, which were divided into 3 groups, as follows:

o Group I (control group) - foetuses resulting from females that were not
administered any substances.

o Group II - foetuses resulting from females that were administered
nicotine for 20 days during gestation.

o Group III - foetuses resulting from females that were administered
nicotine for 50 days (30 days prior to gestation and 20 days during gestation).

The administration of nicotine was conducted through oropharyngeal gavage, in
the form of nicotine solution. The preparation of the animals for gestation was
performed in accordance with the Ladosi method, adapted to rodents.

The extraction of the foetuses was conducted on the 20" day of gestation,
through a caesarean performed on females anesthetised with Ketamine-Xylazine (2:1).
The harvesting of the tissues from the foetuses - brain, lung and placenta - was
conducted in order to achieve biochemical determinations. Upon completing the
experiment, the animals were euthanized with a 10% Ketamine overdose.

Results

Upon a statistical analysis of the MDA, PC (prooxidant markers) and SH, GSH
(antioxidant markers) at the level of the foetal pulmonary tissue, no statistically
significant differences were found among the groups (p > 0,05).
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At the level of the cerebral tissue, intensely significant differences were noticed
among the groups (p < 0,001), both for prooxidant markers (MDA, PC), in positive
correlation with the administration of nicotine, and for antioxidant markers (GSH, SH),
in negative correlation.

Conclusion

Nicotine administered during the gestation period and prior to gestation
triggers oxidative stress at the level of the cerebral tissue of the foetuses, through an
increase in prooxidant markers and a decrease in the activity of antioxidantmarkers.

Study 2. Perigestational exposure to nicotine: the
role of dietary supplements in the expression of IL-1q, IL-
6 and TNFa in the brain, lung and placenta, in rats

Objective
- to assess the role of dietary supplements (Selenium, Vitamin E) on the levels
of expression of IL-1a, IL-6 and TNFa, in foetuses, following perigestational
exposure to nicotine in female rats.

Material and method

The design of the study was longitudinal prospective, with 30 female rats and
their foetuses included therein, which were divided as follows:

. Group I - control group.

o Group II - administration of nicotine for 50 days (30 days prior to
gestation + 20 days during gestation).

. Group III - administration of nicotine for 50 days and of Selevite.

The preparation of the animals for gestation, the administration of nicotine and
the extraction of the foetuses were performed according to the technique described in
the methodology of study no. 1.

Results

The statistical analysis of the values of IL-1, IL-6 and TNFa revealed intense
statistically significant differences among the groups (p < 0,001), at the level of the
foetal cerebral tissue. At the level of the placental tissue, intense statistically significant
differences were noted among the groups (p < 0,001).

An important result of this study was noticed for IL-6: in almost all cases (n=9),
Se and VE supplementing led to decreased values compared to exposure Group II.

Conclusions
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All study groups registered increases in the levels of cytokines, when exposed to
nicotine.

Perinatal administration of supplements was associated with decreased levels of
IL-6, compared to the control group and the exposure group, for all types of samples
analysed: brain, lung and placental homogenate.

Study 3. IL1-a, IL 6 and IL 23 levels in the umbilical
cord blood of smoking pregnant women in relation to the
plasmatic levels of cotinine

Objectives
- to evaluate the values of inflammation markers in relation to the values of
cotinine in umbilical cord blood.
- to determine cotinine, which is a specific biomarker of real cigarette
consumption, notably in pregnant women, due to their reluctance to declare
the actual number of cigarettes smoked.

Material and method
The study is a control-case prospective analysis which includes 88 patients in
the third trimester of pregnancy, with no associated pathologies, divided into two
groups, as follows:
¢ Group I (control group) - 40 non-smoking pregnant
women aged 18 to 43.
o Group II - 48 smoking pregnant women aged 15 to 39.
Subgroup Ila - smoking pregnant women whose pregnancy
was properly tracked.
Subgroup IIb - smoking pregnant women whose pregnancy
was not tracked.

Informed consent was sought from each patient included in the study, after
which a worksheet was drafted (standardised form), comprising the following
parameters: age when smoking started, age upon inclusion in the study, origin, level of
education, allergies, parity, body mass index (BMI), weight gain during pregnancy,
number of cigarettes/trimester, correct tracking of pregnancy, length of labour,
gestational age at birth, weight of newborn, head circumference (HC), thoracic
circumference (TC), Apgar score at 1 minute, Apgar score at 5 minutes. Immediately
after delivery, blood was harvested from the umbilical cord to determine the
biochemical parameters studied. A database was compiled, which includes:

-the characteristics of the patients and newborns, the values of inflammation
markers and of cotinine.

The following parameters were assessed during the study:
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o  Serum levels of IL-1q, IL-6 and IL-23, with the help of the
ELISA Kkit.

o  Thelevels of serum cotinine, with the help of the ELISA kit.

Results

Upon a statistical analysis of cotinine, intense statistically significant
differences were noticed between the two groups (p < 0,001) and very significant
statistical differences between the two subgroups of smoking patients (p <0,01).

Upon a statistical analysis for unpaired samples of interleukin 6 (IL-6), intense
statistically significant differences were noticed between the two groups (p < 0,001),
but no statistically significant differences were noticed between the two subgroups of
smoking patients (p > 0,05).

Upon a statistical analysis of interleukin 1a (IL-1a), no statistically significant
differences were noticed between the two groups, or between the two subgroups of
smoking patients (p > 0,05).

Upon a statistical analysis of interleukin 23 (IL-23), statistically significant
differences were noticed between the two groups (p < 0,05), but no statistically
significant differences were noticed between the two subgroups of smoking patients (p
> 0,05).

Conclusions

Self-reporting on the number of cigarettes consumed during pregnancy is
sufficient to consider pregnant women as active smokers or non-smokers.

Smoking pregnant women reported a lower number of cigarettes than real,
which confirmed that it is necessary to dose serum cotinine for accurate assessment.
The values of IL-1a were unaltered in the case of foetuses coming from smoking
mothers, compared to those from non-smokers.

The values of IL-6 and IL-23 were significantly higher in the case of foetuses coming
from smoking mothers, compared to those from non-smokers.

Study 4. The impact of smoking during pregnancy
on the clinical parameters of the newborn: the
importance of counselling

Objectives
- to evaluate socio-demographic characteristics of smoking pregnant women.
- to evaluate the influence of smoking on the clinical parameters of the
newborn.
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- to evaluate the extent to which counselling provided to pregnant women,
with a view to stopping smoking, has an effect on reducing or renouncing
smoking.

Material and method
A number of 88 patients were included in the study, who were divided into 3
groups, according to the description provided in the methodology of study no. 3

Results

A statistical analysis of the level of education of the patients revealed intense
statistically significant differences between the non-smoking and smoking groups, and
between tracked and non-tracked smoking pregnant women (p<0,001).

Dividing patients depending on whether they had graduated or not from high
school showed a statistically significant association of patients in group II with a lack of
studies or with the graduation from elementary, secondary or post-high school studies
(p < 0,05). None of the non-tracked patients had graduated from high school and, when
compared to tracked patients, a statistically significant association was noticed in the
case of patients from subgroup IIb with a lack of studies or the graduation from
elementary, secondary or post-high school studies (p < 0,05).

Dividing patients depending on their origin revealed a significant statistical
association of smoking patients with the rural environment (p < 0,05). Moreover, a
statistically significant association was found between non-tracked smoking pregnant
patients with the rural environment (p < 0,05).

Upon a statistical analysis of the values of body mass index of the newborns
coming from the patients studied, very significant statistical differences were noted
between groups I and II, as well as between subgroups Ila and IIb (p < 0,01).

Upon a statistical analysis of the values of PC, PT and the Apgar score at 5
minutes of the newborns coming from the patients studied, intense statistically
significant differences occurred between groups I and Il (p < 0,001), and significant
statistical differences between subgroups Ila and IIb (p < 0,05).

Upon a statistical analysis of the total number of cigarettes smoked in the three
trimesters of pregnancy, statistically significant differences were noticed between the
two subgroups in the first trimester of pregnancy (p < 0,05), but no statistically
significant differences appeared between the two subgroups in the second and third
trimesters of pregnancy, or for the entire period of pregnancy (p > 0,05).

Conclusions
. Counselling was ineffective, as the patients neither renounced nor
reduced the number of cigarettes they smoked.
. Weight at birth, cranial circumference, thoracic circumference and the
Apgar score at 5 minutes were influenced by smoking.
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. Smoking pregnant women have a poor socio-economic status, a rural
background and a low level of education.

Originality and innovative contributions of the thesis

The originality of the study lies in the analysis of several biochemical markers,
both experimental and clinical, which can be detected early, since birth, with a
dynamic follow-up thereof and careful monitoring of the children that are prone to
develop long-term complications.

Through this thesis, it was attempted to determine the markers of oxidative
stress (MDA, PC, GSH, SH) at the level of foetal organs (brain, lungs). This study is
among the first to perform a determination of oxidative stress markers in the foetal
brain and lung tissue homogenate.

The originality of the research is also upheld by the evaluation of serum levels of
IL-23 in umbilical cord blood at birth, in relation to maternal smoking,.

The current study opens up new opportunities for researching the effects of
antioxidant therapy with a view to preventing the negative effects of smoking.

The results obtained do not fully confirm the studies conducted to date, which is
why future studies are needed in order to clarify the implications of cytokines and
oxidative stress markers on the pathogenesis of smoking-induced complications.
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