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Ce nu este cunoscut, deocamdata, la subiectul abordat

Se presupune ca factorul ciliar neurotrofic (CNTF), parte a
unei subfamilii a citokinelor, ar fi esential pentru dezvoltarea
normala a SNC si supravietuirea celulelor nervoase (in speci-
al, a motoneuronilor) si celor musculare dupa leziuni. Actu-
almente, se studiaza intensiv perspectivele farmacologice ale
CNTF in tratarea unor afectiuni neurologice.

Ipoteza de cercetare

Nivelul seric al CNTF la copiii cu leziuni cerebrale perinata-
le poseda un rol important in dezvoltarea afectiunilor rezidu-
ale ale sistemului nervos central.

Noutatea adusa literaturii stiintifice din domeniu

S-a demonstrat cd nivelele de CNTF sunt reduse semnifi-
cativ la copii cu leziuni cerebrale perinatale (LCP) si core-
leaza cu modificdrile neurofiziologice si neuroimagistice. S-a
constatat, ca CNTF manifesta efect neuroprotectiv si ar putea
avea atat o perspectiva terapeutica in LCP, cat si de biomar-
ker.

Rezumat

Introducere. Modificarile biochimice si fiziopatologice
care au loc in creierul neonatal in leziunile cerebrale perina-
tale sunt complexe. In ultimii ani, se fac cercetiri importante
asupra factorilor neurotrofici, deoarece procesele cerebrale
fundamentale sunt legate de neuroregenerare (neurotroficita-
te, neuroprotectie, neuroplasticitate si neurogeneza).

Material si metode. Studiu prospectiv, de cohorta. Au fost
cercetati 75 de copii cu encefalopatie neonatala de geneza hi-
poxico-ischemica, repartizati in 3 loturi a cate 25 de copii, in
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What is not known yet, about the topic

It is supposed that the ciliary neurotrophic factor (CNTF),
which is a part of a subfamily of cytokines, is essential for nor-
mal development of the CNS, neuronal cell survival (especial-
ly of motor neurons) and muscular cell survival after lesions.
Today, pharmacologic perspectives of CNTF in treating neu-
rologic diseases is being studied intensely.

Research hypothesis

Seric level of CNTF in children with perinatal cerebral le-
sions plays an important role in the development of residual
disorders of the CNS.

Article’s added novelty on this scientific topic

It has been demonstrated that CNTF levels are significantly
reduced in children with perinatal cerebral lesions (PCL)
and correlates with neurophysiological and neuro-imagistic
modifications. It has been established that CNTF manifests a
neuroprotective effect and could have both therapeutic per-
spective in PCL and biomarker perspective as well.

Abstract

Introduction. Biochemical and physiopathological modi-
fications that occur in the neonatal brain in perinatal cerebral
lesions are complex. In the past few years, important research
are being held regarding neurotrophic factors because funda-
mental cerebral processes are related to neuroregeneration
(neurotrophicity, neuroprotection, neuroplasticity and neuro-
genesis).

Material and methods. Cohort, prospective study. Sev-
enty-five children with neonatal encephalopathy of ischemic-
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functie de gradul de severitate a bolii; referinta - 25 de copii
practic sanatosi. Examinadrile au cuprins: aprecierea CNTF se-
ric la varsta de 1-3 luni si de 12 luni, EEG si imagistica cere-
brala. Studiata corelatia dintre CNTF seric si gradele de leziuni
cerebrale perinatale, precum si cu tulburarile reziduale dupa
aceste leziuni vs. copiii sanatosi.

Rezultate. Au fost constatate concentratii serice scazute
de CNTF la copiii cu varsta de 3 luni care, ulterior, au dezvol-
tat tulburari reziduale (TR) ale SNC: TR majore (3,04 [95CI:
2,2-3,88] pg/mL) si minore (5,15 [95CI: 4,6-5,7] pg/mL),
comparativ cu cei practic sanatosi (8,1 [95CI: 7,5-8,7] pg/mL),
p<0,001. Valorile absolute de CNTF coreleaza negativ cu gra-
dul de severitate al LCP (rxy=-0,921), cu traseele epileptice
pe EEG (rxy=-0,74; p<0,01), cu modificarile structurale ale
tesutului cerebral (rxy=-0,71, p<0,01). La varsta de 12 luni,
s-a observat o crestere semnificativa a nivelelor de CNTF (cu
25,9%) la copiii cu LCP severe, superioard in valori relative,
in comparatie cu copiii sanatosi (15,6%). Cu toate acestea, ni-
velurile serice de CNTF 1n valori absolute ramaneau scazute
(r,=0,875, p<0,001).

Concluzii. Concentratiile serice de CNTF sunt scazute sem-
nificativ la copiii cu LCP, cu varsta intre 1-3 si 12 luni, compa-
rativ cu copiii practic sanatosi si coreleaza cu modificarile ne-
urofiziologice si neuroimagistice. Odata cu cresterea copilului,
cresc concentratiile serice de CNTF, notificind implicarea sa
in procesele de neurodezvoltare atat la copilul practic sana-
tos, cat si la cel cu LCP. Cresterea semnificativa a nivelurilor de
CNTF la copiii cu paralizie cerebrala notifica importanta sa in
procesele de neuroregenerare, iar la cei cu epilepsie - implica-
rea in procesele de epileptogeneza. Aceste rezultate sugerea-
za necesitatea terapiilor neuroprotectore (administrarea de
CNTF) la etapele precoce ale leziunii.

Cuvinte cheie: encefalopatie neonatald, leziuni cerebrale
perinatale, hipoxie-ischemie cerebrala, tulburari reziduale,
factori neurotrofici, factor ciliar neurotrofic, CNTF.

Introducere

in lucrarea lui D. Muresanu, se constata urmatoarele:
,Descoperirea factorilor neurotrofici (FN) a oferit o dimensiu-
ne in plus capacitdtii de intelegere a proceselor de proliferare,
crestere, diferentiere si transformare a celulelor din SNC in cur-
sul ontogenezei si in cursul diverselor procese patologice” [1].

Concluziile unui sir de studii biomedicale experimentale
proiecteaza efectele factorului ciliar neurotrofic (CNTF) asu-
pra neurogenezei si implicarea lui in diferentierea celulelor
stem-neuronale (NSCs), neuronilor si neurogliei, argumen-
tand importanta CNTF in tratarea diferitor boli ale sistemului
nervos central si periferic [2-4].

Rezultatele unor studii experimentale sugereaza ca CNTF
si receptorul sau (CNTFR), ar putea avea mai multe efecte asu-
pra SNC. Studiul, realizat de Wagener E. et al. (2014) pe CNTF
uman, a consemnat ca CNTF poate forma legaturi cu mai multi
receptori, avand un potential terapeutic mare in bolile neuro-
degenerative si in obezitate [2]. Astfel, CNTF actioneaza ca si
o citokina de protectie impotriva mai multor leziuni neurona-
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hypoxic genesis were studied, they were divided in 3 groups
of 25 children, depending on the severity of the disease; the
control group was made of 25 almost healthy children. Exami-
nations included: seric CNTF appreciation at the age of 1-3
months and 12 months, EEG and cerebral imagistics. Correla-
tion between seric CNTF and the severity of perinatal cerebral
lesions was studied, as well as residual disorders remained
after these lesions compared to healthy children.

Results. Low seric concentrations of CNTF were found
in children of 1-3 months old, that, eventually, developed re-
sidual disorders (RD) of CNS: major RD (3.04 [95CI: 2.2-3.88]
pg/mL) and minor RD (5.15 [95CI: 4.6-5.7] pg/mL), compared
to healthy children (8.1 [95CI: 7.5-8.7] pg/mL), p<0.001. Ab-
solute values of CNTF correlate negatively with the severity
level of PCL (rxy=-0.92 1), with EEG epileptic track (rxy=-0.74;
p<0.01), with structural modifications of the cerebral tissue
(rxy=-0.71, p<0.01). At the age of 12 months, a rise in seric lev-
els of CNTF has been observed (with 25.9%) in children with
severe PCL, superior in relative values when compared with
healthy children (15.6%). However, seric levels of CNTF in ab-
solute values remained low (rxy=0.975, p<0.001).

Conclusions. Seric concentrations of CNTF are significant-
ly low in children with PCL, with the age ranging between 1-3
months and 12 months, compared to healthy children and cor-
relates with neurophysiological and neuro-imagistic modifica-
tions. With children’s growth, seric levels of CNTF rise as well,
underlining its implication in processes of neural development
in both healthy and children with PCL. Significant rise of CNTF
levels in children with cerebral palsy shows its importance in
neuroregeneration processes, and in children with epilepsy -
its importance in neuroregeneration processes. These results
suggest the need of neuroprotective therapies (administration
of CNTF) in early stages of the lesions.

Keywords: neonatal encephalopathy, perinatal cerebral
lesions, cerebral hypoxic ischemia, residual disorders, neuro-
trophic factors, ciliary neurotrophic factor, CNTF.

Introduction

In the work of D. Muresanu, the following is stated: “The
discovering of the neurotrophic factors (NF) offered a plus di-
mension in our capacity of understanding of proliferative, grow-
ing, differentiation and transformation processes of cells in the
CNS during ontogenesis and during various pathological pro-
cesses” [1].

Conclusions of many biomedical experimental studies
show the effects of the ciliary neurotrophic factor (CNTF) on
neurogenesis and its implication in differentiation of neuronal
stem-cells (NSCs), neurons and neuroglia, underlining the im-
portance of CNTF in treating different diseases of central and
peripheral nervous systems [2-4].

Results of certain experimental studies suggest that CNTF
and its receptor (CNTFR) could have more effects on CNS.
The study made by Wagener E. et al. (2014) on human CNTF
showed that CNTF can bind to several receptors, thus having
a great therapeutic potential in treating neurodegenerative
diseases and obesity [2]. Thereby, CNTF acts like a protec-



le si isi exercita efectele sale asupra muschilor si neuronilor,
protejand muschii scheletici impotriva leziunilor, ameliorand
supravietuirea neuronilor dupa leziuni (fosforileaza tirozina);
la fel, reduce atrofia indusa de denervare a muschilor scheletici
[5]. De asemenea, promoveaza diferentierea celulelor bipolare
si celulelor gliale [6], Imbunatateste oligodendrogeneza (prin
favorizarea celulelor precursoare ale oligodendrocitelor),
supravietuirea si diferentierea in vivo [7], promoveaza prolife-
rarea si diferentierea celulelor stem-neuronale (NSCs) [8].

Scharfman H. et al. (2002) [9]; Brigadski T, Lebmann V.
(2014) [10], au remarcat faptul ca leziunile celulelor nervoase
ale mamiferelor induc urmari ireversibile, deoarece aceste ce-
lule nu sunt capabile sa regenereze. Perturbarea functiilor axo-
nilor sau neuronilor, corelate cu severitatea leziunii, realizea-
za Intreruperea conexiunilor pentru transmiterea informatiei
de la celuld la celuld. Cu toate acestea, conform unor studii,
sporeste numarul dovezilor in favoarea mecanismului de re-
generare si de restabilire a conexiunilor interneuronale la
adult In urma leziunilor provocate in anumite conditii expe-
rimentale [9, 10]. Astfel de rezultate admit posibilitatea de re-
generare a conexiunilor sinaptice In anumite zone ale SNC in
urma unor leziuni cerebrale.

Mai multe studii relateaza beneficiile tratamentului cu
CNTF 1n salvarea numarului si functiei motoneuronilor [11,
12]. Un studiu, realizat pe soareci cu ischemie cerebrala focalg,
sugereaza cd CNTF mediaza accidentul vascular cerebral. Sti-
mularea farmacologica continud cu CNTF ar putea fi o strategie
terapeutica buna pentru inlocuirea celulelor dupa AVC [12].

Desi, in ultimii ani, mai multe descoperiri importante au
fost obtinute cu privire la epidemiologia, diagnosticul si meca-
nismul LCP cauzate de EN [13, 14], fiziopatologia si manage-
mentul acestora raman, in cea mai mare parte, controversate
[15]. In pofida numarului mic de cercetiri experimentale si
date clinice pe modele de animale si umane, care sprijina te-
rapiile neuroprotectoare in variate boli ale SNC, calea finala
comuna de preventie a distructiilor neuronale Tn LCP ramane,
deocamdata, neclara.

Scopul principal al studiului a fost aprecierea nivelului seric
al CNTF la copiii cu leziuni cerebrale perinatale pentru estima-
rea rolului sdu in dezvoltarea tulburdrilor reziduale ale SNC.

Material si metode

Protocolul si design-ul cercetdrii

Studiu de tip prospectiv, nerandomizat, de cohorts, a fost
realizat la Clinica de neuropediatrie a Departamentului de pe-
diatrie al USMF ,Nicolae Testemitanu”, in perioada 2005-2010.

Avand in vedere ca studiul a fost efectuat asupra minorilor,
acordul informat scris a fost obtinut de la unul dintre parintii.

Au fost Inrolati in studiu 100 de copii cu varsta cuprinsa in-
tre 1-3 luni si 48+12 luni; 25 dintre ei au fost ,practic sanatosi”
(LPS), 75 - au suportat LCP hipoxic-ischemice de diferit grad
de severitate in perioada perinatala (25 - gradul I / LCPH [, 25
- gradul I / LCPH 11, 25 - gradul IIT / LCPH III).

Antecedentele perinatale au fost apreciate in cadrul
unui studiu retrospectiv al fiselor medicale si datele de la
apartinatori, care a vizat starea copiilor la nastere (scorul Ap-
gar: gradul [ - 5-7 puncte, gradul II - 4-6 puncte, gradul III

Factorul ciliar neurotrofic si tulburdrile reziduale la copii

tive cytokine against many neuronal lesions and has effects
on neurons and muscles, protecting skeletal muscles against
lesions, improving survival of neurons after lesions (through
tyrosine phosphorylation); also, it reduces atrophy induced by
denervation of skeletal muscles [5]. It also promotes bipolar
cells and glial cells differentiation [6], improves oligodendro-
genesis (by favorising precursor cells of oligodendrocytes),
survival and differentiation in vivo [7], and promotes prolif-
eration and differentiation of neuronal stem-cells (NSCs) [8].
Sharfman H. et al. (2002) [9]; Brigadski T, Lebmann V.
(2014) [10], remarked that lesions of nervous cell of mammals
induce irreversible consequences, due to the fact that these
cells are not capable to regenerate. Disturbances of axons’ or
neurons’ functions, correlated to the severity of the disease,
discontinue connections for informational passage from cell to
cell. Nevertheless, according to some studies, there are a rising
number of proofs that support the mechanism of regeneration
and restoration of interneuronal connections in adults after
lesions made under experimental conditions [9, 10]. Such re-
sults admit the possibility of regeneration of synaptic connec-
tions in certain zones of CNS after some cerebral lesions.
Many studies relate the benefits of the treatment with CNTF
in saving the number and function of motor neurons [11, 12].
A study made on rats with focal cerebral ischemia, suggests
that CNTF mediates the cerebral vascular accident. Continuous
pharmacologic stimulation with CNTF could become a thera-
peutic strategy for cell replacement after strokes [12].
Although, in the last few years, many discoveries have been
made regarding the epidemiology, diagnosis and the mecha-
nism of PCL caused by EN [13, 14], their physiopathology and
management remain mostly controversial [15]. Despite the
small number of experimental researches and clinical data
from human and animal models that support neuroprotective
therapies in various diseases of CNS, the final common path
of prevention of neuronal destruction in PCL remains unclear.
The main aim of the study was appreciation of the seric lev-
el of CNTF in children with perinatal cerebral lesions in order
to estimate its role in the development of residual disorders
of the CNS.

Material and methods

The protocol and design of the study

The prospective, nonrandomized, cohort study was held at
the Neuropediatric Clinic of the Pediatric Department of Nico-
lae Testemitanu State University of Medicine and Pharmacy
during 2005-2010.

Considering that the study was performed on minor pa-
tients, the written informed consent was obtained from their
parents.

One hundred children were enrolled in the study, with ages
ranging from 1-3 months and 48+12 months; 250f them were
almost healthy children (AHC), and 75 suffered from hypoxic-
ischemic PCL of different level of severity (25 children - of 1*
degree / PCLH 1, 25 children - of 2™ degree / PCLH II, and 25
children - of 3" degree / PCLH III).

Perinatal antecedents were appreciated in a previous ret-
rospective study of medical records and data obtained from
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- 0-3 puncte) [16] si volumul tratamentului suportiv in sectia
de terapie intensiva: ventilatie adecvatda, mentinerea unei
perfuzii optime, mentinerea glicemiei in limite normale, con-
trolul convulsiilor, evitarea supraincarcarii cu fluide, reduce-
rea hipertensiunii intracraniene, antibioticoterapie in caz de
coexistentd a unei infectii, in caz de stop cardiac - resuscitare
cardio-respiratorie.
Design-ul studiului este redat in Figura 1.
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Fig. 1 Design-ul studiului.

Criterii de includere

® Copii care au suportat encefalopatie neonatala (EN) de
geneza hipoxic-ischemica (cu 3 grade de severitate), con-
firmate prin examene clinice.

Criterii de excludere din studiu

e infectii intrauterine;

® erori Inndscute de metabolism;

¢ sindroame genetice si cromosomiale;
® boli inflamatorii curente;

® viciu cardiac congenital;

® istoric de malignitate.

Parametrul principal de rezultat, inregistrat in cadrul stu-
diului - concentratia serica a CNTF (pg/mL).

Parametrii secundari de rezultat, inregistrati in cadrul stu-
diului:

e scorul DENVER II;

® examenul-screening Amiel-Tison si Gosselin;

e rezultatele examinarilor imagistice;

e rezultatele EEG.

Esantionul de studiu a fost format din 100 de copii: 3 gru-
puria cate 25 de copii (cu gradul I, gradul II si gradul 111 al LCP)
si 25 de copii sanatosi, cu varsta cuprinsa intre 1-3 si 48+12
luni.

Definitia entitatilor clinice studiate

Encefalopatia neonatala reprezinta o varietate de entitati
clinice care au in comun o scadere a livrarii oxigenului des-
tinat creierului, secundara hipoperfuziei cerebrale si se defi-
neste prin leziuni cerebrale aparute la nou-nascut ca urmare
a hipoxiei si ischemiei cerebrale, secundare suferintei fetale
cronice sau acute, urmata de consecinte in neurodezvoltare.
Este un sindrom clinic definit de afectarea neurologica majora
in primele zile ale vietii la un nou-nascut la termen, manifestat
prin dificultatea de a initia si a-si mentine respiratia, depresia
tonusului muscular si reflexelor, nivel redus de constiinta si,
frecvent, convulsii. LCP hipoxic-ischemice usoare (gradul I) se
caracterizeaza prin urmatoarele manifestari clinice: agitatie,
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relatives, that regarded their children’ state at birth (Apgar
score: first degree - 5-7 points, second degree - 4-6 points,
third degree - 0-3 points) [16] and the volume of the support-
ive treatment in the ICU: adequate ventilation, maintenance of
an optimal perfusion, maintenance of normal levels of glycae-
mia, seizures control, avoidance of fluid overfill, reduction of
cerebral hypertension, treatment with antibiotics in case of an
existing infection, cardio-pulmonary resuscitation in cases of
cardiac arrest. The study design is shown in Figure 1.
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Fig. 1 Study design.

Inclusion criteria

® Children that suffered from neonatal encephalopathy
(NE) of hypoxic-ischemic genesis (with 3 severity degre-
es), confirmed by clinical examination.

Exclusion criteria

® intrauterine infections;

® congenital metabolism errors;

® genetic and chromosome syndromes;

e current inflammatory diseases;

® congenital heart malformations;

® malignancy history.

The main result parameter that has been recorded in the
study was the seric concentration of CNTF (pg/mL).

Secondary result parameters, recorded in the study:

e DENVER II Score;

® Amiel-Tison and Gosselin screening exam;

e results of imagistic examinations;

® EEG results.

One hundred children were enrolled in the study, divided
into 3 groups, 25 children each (with first, second and third
degree of PCL) and 25 healthy children with ages ranging from
1-3 months and 48+12 months.

Definition of studied clinical entities

Neonatal encephalopathy represents a variety of clinical
entities that have in common lesser delivery of oxygen des-
ignated for the brain, secondary to cerebral hypoperfusion
and is defined by cerebral lesions appeared in the new-born
baby after hypoxia and ischemia of the brain, secondary to
acute or chronic fetal suffering, followed by consequences in
neurological development. It is a clinical syndrome defined by
the major neurological impact in the first days of life of an in-
term new-born baby, characterized by difficulty in initiating
and maintaining of breathing, depression of muscular tonus
and reflexes, reduced level of consciousness, and frequently
seizures. Light hypoxic-ischemic PCL (1% degree) are charac-



hiperexcitabilitate, tonus normal, supt slab, reflex Moro dimi-
nuat, midriaza, tahicardie, absenta convulsiilor, EEG normal3,
durata manifestarilor clinice 1-3 zile; moderate (gradul II)
prin: letargie / obnubilare, hipotonie moderata, supt slab sau
absent, reflex Moro slab, mioza, bradicardie, convulsii focale
sau multifocale, acidoza tranzitorie, EEG cu microvoltaj delta
si theta, durata manifestarilor clinice 2-14 zile; severe (grad
I1I): stupor ce raspunde doar la stimuli puternici, placiditate,
decerebrare intermitentd, supt absent, ritmul cardiac variabil,
Moro absent, reflex pupilar la lumind diminuat, convulsii, aci-
doza persistentd, EEG cu supresie electrica cerebrala, durata
manifestarilor clinice - ore pana la saptdmani, cu sechele ne-
urologice severe.

Patologiile reziduale ale SNC, in special PC, constituie se-
chele ale unei boli a SNC, sau reprezinta o afectiune curenta,
cauzata de o afectiune aparuta anterior. , Tulburarile reziduale
minore” includ dereglarile functionale ale creierului, expri-
mate prin tulburari comportamentale, de vorbire si limbaj, de
atentie, de adaptare sociala etc.; ,tulburarile reziduale majore”
includ tulburarile organice cerebrale, exprimate prin epilep-
sie, paralizie cerebrala si retard mental.

Dinamica evolutiva a LCP a fost apreciata timp de 48+12
luni.

Studiul clinico-imunoenzimatic prospectiv, realizat pe cei
100 de copii, a vizat statusul neurodevelopmental, apreciat
prin testarile neuropsihologice DENVER II [17] si examenul
neurologic Amiel-Tison si Gosseline [18], examenele imagis-
tice (ETF si RMN cerebrald) si electroencefalografice. Testul
DENVER II s-a efectuat la varsta de 1-3 luni si a permis for-
marea grupurilor de risc pentru probleme neurologice, prin
aprecierea performantelor profesional-sociale (25 itemi), mo-
tor fin-adaptive (29 itemi), limbaj (39 itemi), motor-grosiere
(motricitate generala) (32 itemi), comportament - 5 itemi.
Pentru a facilita calculele matematice, testul s-a punctat in
felul urmator: ,0” - rezultat normal, ,1” - suspect, ,2” - usor
anormal; ,,3” - moderat; ,4” - sever anormal; ,5” - instabil.

Efectuarea examenului screening Amiel-Tison si Gosselin
in evolutia cresterii, a permis aprecierea performantelor neu-
rodevelopmentale si confirmarea diagnozelor evolutve. Datele
obtinute s-au codificat pentru a usura calculele matematice:
,0” indica un rezultat tipic, In limitele normalului, ,1” - un re-
zultat usor anormal, ,1+” - un rezultat patologic moderat, ,2”
- indica un rezultat clar patologic (sever), ,X” - permite cule-
gerea de date atunci, cand rezultatul normal sau anormal al
unei observatii nu poate fi definit cu certitudine.

Examenul imunoenzimatic a constat in aprecierea
concentratiilor serice ale CNTF 1n perioada postacuta a LCP
(1-3 luni) si In cea de recuperare (12 luni), la analizatorul
imunologic STAT FAX-303 (SUA, 2005), prin metoda de analiza
imuno-enzimatica (ELIZAKit Cat. No. CYT306, care a masurat
forma matura de CNTF).

Calculele si testele statistice, utilizate in studiu: media arit-
meticd; dispersia; eroarea standard; frecventa relativa; inter-
valul de incredere; coeficientul de corelare Pearson; testul x2
(chi patrat) al lui Pearson; testul ANOVA; testul Mann-Whit-
ney; regresia liniard, sensibilitatea, specificitatea, curba ROC
(1. engl. Receiver Operator Characteristic curve).

Factorul ciliar neurotrofic si tulburdrile reziduale la copii

terized by the following clinical manifestations: agitation, hy-
perexcitability, normal tonus, weak suck, diminished Moro re-
flex, mydriasis, tachycardia, absence of seizures, normal EEG,
manifestations last for 1-3 days. Moderate hypoxic-ischemic
PCL (2™ degree) are characterized by: lethargy / obnubilation,
moderate hypotonus, weak or absent suck, weak Moro reflex,
miosis, bradycardia, focal or multifocal seizures, transitory
acidosis, EEG with delta and theta slow wave activity, mani-
festations last for 2-14 days. Severe hypoxic-ischemic PCL
(37 degree) are characterized by: stupor that responds only
to strong stimulus, paleness, intermittent decebration, absent
suck, variable cardiac rhythm, absent Moro reflex, diminished
pupillary reflex on light, seizures, persistent acidosis, EEG
with cerebral electrical suppression, manifestations last from
hours to weeks, with severe neurological sequelae.

Residual pathologies of the CNS, especially cerebral palsy
(CP), are sequelae of CNS diseases, or represent a current pa-
thology, caused by a previous disease. “Minor residual disor-
ders” include functional disturbances of the brain, expressed
by behavior / language / speaking / attention / social adapta-
tion disorders. “Major residual disorders” include organic ce-
rebral disturbances, expressed by epilepsy, cerebral palsy and
mental retardation.

Evolution dynamics of PCL was evaluated for 48+12
months.

The prospective clinical immune-enzymatic study, made
on 100 children, aimed to evaluate the neuro-developmen-
tal status, and was appreciated by neuro-psychological tests
(DENVERII) [17], neurologic exam Amiel-Tison and Grosselin
[18], imagistic exams (TFU - transfontanellar ultrasound, MRI
and EEG). DENVER II test was made at the age of 1-3 months
and made it possible to form risk groups for neurological
problems, by evaluating the following performances: profes-
sional-social (25 items), fine motor-adaptive (29 items), lan-
guage (39 items), gross motor (32 items), behavior (5 items).
In order to simplify the mathematical calculation, the test was
scored the following way: “0” - normal result, “1” - suspect,
“2” - slightly abnormal, “3” - moderate, “4” - severely abnor-
mal, “5” - instable.

Screening Amiel-Tison and Gosselin tests made during
child growth, made it possible to evaluate neurodevelopmen-
tal performances and confirmation of diagnoses in evolution.
For simplification of mathematical calculations, obtained data
was codified: “0” indicates a typical result in normal ranges,
“1” - slightly abnormal result, “1+” - moderate pathological
result, “2” - severe pathological result, “X” - permits data col-
lection when normal or abnormal results of observations can
not be defined for sure.

The immune-enzymatic test consisted of seric apprecia-
tion of CNTF in the postacute period of PCL (1-3 months) and
in the recovery period (12 months), held on the immunologic
analyzer STAT FAX-303 (USA, 2005), using the immune-enzy-
matic method (ELIZAKit Cat. No CYT306, that measured ma-
ture forms of CNTF).

Calculations and statistical tests used in this study: arith-
metical mean values; dispersion; standard error; relative fre-
quency; confidence interval; Pearson coefficient; Pearson’s x2
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Rezultate

Diagrama de flux CONSORT a pacientilor studiati este re-

data in Figura 2.

Evaluarea pentru inrolare (n=143)
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test; ANOVA test; Mann-Whitney test; liniar regression; sensi-
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Fig. 2 Diagrama CONSORT al fluxului de pacienti.

Notd: LCPH - leziuni cerebrale peripartum hipoxico-ischemice.

Caracterizarea generala a loturilor de studiu este prezen-
tata in Tabelul 1. Rezultatele investigatiilor sunt prezentate in

Tabelul 2.

Tabelul 1. Prezentarea generald a loturilor de studiu.

Enrollment

Results
CONSORT diagram of the patient’ flow enrolled in the study
is shown in Figure 2.

bi-lity; specificity; ROC curve.

’ Enrollment evaluation (n=143) ‘

v

Excluded (1=143)

® alte motive (n=6)
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’ Division into groups ‘

/\
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allocation (n=1)
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® Other causes (n=1)

Interrupted follow-up
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Cases analysed (n=25)

® Excluded from analysis
(=0)

Cases analysed (n=25)
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analysis (n=0)

Cases analysed (n=25)
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analysis (n=0)

Cases analysed (n=25)

® Excluded from
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Fig. 2 CONSORT diagram of patients’ flow.
Note: PCLH - peripartum cerebral lesions of ischemic-hypoxic genesis.

General characteristics of study groups are presented in
Table 1. Main results are presented in Table 2.

Lot

Lot

Lot

Lot

Parametri L " p/r
Practic sanatos LCH usoare LCH medii LCH severe e
Varsta de gestatie, sdptamani 40 39 39 38 p<0,001
(95CI: 39-41) (95CI: 38-40) (95CI: 37-41) (95CI: 36-40)
Masa corporald, kg 3,6 3,8 3,3 3,1 p<0,05
(95CI: 3,0-4,3) (95CI: 2,9-4,6) (95CI: 2,8-3,8) (95CI: 2,4-3,8)
Apgar la nastere, puncte 9 6 5 2 p<0,001
(95CI: 8-10) (95CI: 5-7) (95CI: 4-6) (95CI: 1-4) r,0,74
Hipoxie intrauterina cronica, % - 12 68 92 p<0,001
(95CI: 5,5-17,5) (95CI: 58,7-77,3) (95CI: 86,6-97,4) r -0,85
Asfixiere la nastere, % - 32 48 68 p<0,001
(95CI: 22,7-41,3) (95CI: 38,0-58,0) (95CI: 58,7-77,3) r 0,74
Prematuritate, % - - - 9,3 p>0,05
(95CI: 5,9-12,7) r0.22
Patologii ale placentei, % - 12 24 44 p<0,05
(95CI: 5,5-18,5) (95CI: 15,5-32,5) (95CI: 34,1-53,9) r -0,39
Ruperea prematurd a membranelo, % - 8 20 36 p>0,05
(95CI: 2,6-13,4) (95CI: 12,0-28,0) (95CI: 26,4-45,6) r,-0,24
Patologia cordonului ombilical, % 4 8 12 20 p<0,05
(95CL: 0,1-7,9) (95CI: 2,6-13,4) (95CI: 5,5-17,5) (95CI: 12,0-28,0) r051




Tabelul 2. Rezultatele investigatiilor loturilor de studiu.

Factorul ciliar neurotrofic si tulburdrile reziduale la copii

Parametri Lot - Lot Lot ) Lot P
Practic sanatos LCPH usoare LCPH medii LCPH severe
Scoruri
Denver II, puncte 0,3 1,8 2,9 4,3 p<0,05
(95CI: 0,0-0,6) (95CI: 0,9-2,7) (95CI: 2,3-3,5) (95CI: 3,8-4,8)
Amiel-Tison si Gosselin, puncte 0,2 0,5 1,2 1,7 p<0,05
(95CI: 0,0-0,4) (95CI: 0,2-0,8) (95CI: 0,8-1,6) (95CI: 1,4-2,0)
tulburari reziduale minore, % 0 76,0 60,0 12,0 p<0,01
(95CI: 67,5-84,5) (95CI: 50,2-69,8) (95CI: 5,5-18,5) (mY=0,002)
tulburdri reziduale majore, % 0 0 40,0 88,0 p<0,01
(95CI: 30,2-49,8) (95CI: 81,5-94,5) (mY=0,002)
Concluzie EEG
aspect EEG normal, % 76,0 24,0 0 0 p>0,05
(95CI: 67,5-84,5) (95CI: 15,5-32,5)
unde ascutite sau spike, % 24,0 28,0 0 0 p<0,05
(95CI: 15,5-32,5) (95CI: 19,0-37,0)
unde lente, preponderent theta 0 48,0 60,0 12,0 p<0,01
deformate si intricate cu delta, % (95CI: 38,0-58,0) (95CI: 50,2-69,8) (95CI: 5,5-18,5)
varfuri grupate, periodic generali- 0 0 12,0 40,0 p<0,05
zate, % (95CI: 5,5-18,5) (95CI: 30,2-49,8)
varf unda lentd, spike undd lenta, % 0 0 28,0 48,0 p<0,01
(95CI: 19,2-37,0) (95CI: 38,0-58,0)
Concluzie imagisticd
aspect normal,% 100,0 32,0 - - p>0,05
(95CI: 22,7-41,3)
semne de mielinizare incompleta,% - 68,0 60,0 - p<0,05
(95CI: 58,7-77,3) (95CI: 50,2-69,8)
usor, % - - 28 - p>0,05
(95CI: 19,0-37,0
dilatarea mediu, % - - 20,0 20,0 p<0,05
ventriculilor cer- (95CI: 12,0-28,0)  (95CI: 12,0-28,0)
ebrali, grad
sever, % - - - 20,0 p>0,05
(95CI: 12,0-28,0)
atrofie corticala, % - - 16,0 68,0 p<0,05
(95CI: 8,7-23,3) (95CI: 58,7-77,3)
atrofie hipocampala, % - - 12,0 24,0 p<0,05
(95CI: 5,5-18,5) (95CI: 15,5-32,5)
chisturi glio-ependimale, % - - 20,0 36,0 p<0,01
(95CI: 12,0-28,0) (95CI: 26,4-45,6)
chisturi atrofice intracerebrale, % - - - 20,0 p>0,05
(95CI: 12,0 -28,0)
cavitdti porencefalice, % - - - 12,0 p>0,05
(95CI: 5,5-18,5)
porencefalie difuza, % - - - 8,0 p>0,05
(95CI: 2,6-13,4)
encefalomalacie multichistica, % - - - 4,0 p>0,05

(95CI: 0,1-7,9)
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Table 1. General presentation of study groups.
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Group Group

Group Group

Parameters Almost healthy Light PCLH Moderate PCLH Severe PCLH p/ Ty
Age of gestation, weeks 40 39 39 38 p<0.001
(95CI: 39-41) (95CI: 38-40) (95CI: 37-41) (95CI: 36-40)
Body weight, kg 3.6 3.8 33 31 p<0.05
(95CI: 3.0-4.3) (95CI: 2.9-4.6) (95CI: 2.8-3.8) (95CI: 2.4-3.8)
Apgar at birth, points 9 6 5 2 p<0.001
(95CI: 8-10) (95CI: 5-7) (95CI: 4-6) (95CI: 1-4) r -0.74
Chronic intrauterine hypoxia, % - 12 68 92 p<0.001
(95CI: 5.5-17.5) (95CI: 58.7-77.3) (95CI: 86.6-97.4) r -0.85
Asphyxia at birth, % - 32 48 68 p<0.001
(95CI: 22.7-41.3) (95CI: 38.0-58.0) (95CI: 58.7-77.3) r-074
Prematurity, % - - - 9.3 p>0.05
(95CI: 5.9-12.7) r -0.22
Placenta pathology, % - 12 24 44 p<0.05
(95CI: 5.5-18.5) (95CI: 15.5-32.5) (95CI: 34.1-53.9) r -0.39
Premature rupture of membranes, % - 8 20 36 p>0.05
(95CI: 2.6-13.4) (95CI: 12-28) (95CI: 26.4-45.6) r -0.24
Ombilical cord pathology, % 4 8 12 20 p<0.05
(95CI: 0.1-7.9) (95CI: 2.6-13.4) (95CI: 5.5-17.5) (95CI: 12-28) r -0.51

La varsta de sugar si copil mic, diagnosticul neurologic
este evolutiv, gratie proceselor mai intense de maturatie ce-
rebrala la aceasta varsta. Astfel, pana la varsta de 2 ani, s-au
stabilit diagnoze sindromologice (exprimate prin tulburari
de dezvotare): tulburari cognitive usoare - 21 (95CI: 16,93-
25,07%) de cazuri, tulburari de dezvoltare motorie - 16 (95CI:
12,33-19,67%) cazuri, tulburari mixte de dezvoltare - 13
(95CI: 9,64-16,36%) cazuri, tulburari globale de dezvoltare
- 10 (95CI: 7,0-13,0%) cazuri, sindrom epileptic - 19 (95CI:
15,08-22,92%) cazuri.

Dupa varsta de 2 ani, s-au confirmat diagnozele fixe: sana-
tos - 31 (95CI: 26,38-35,62%) de cazuri: (25 de cazuri, sau
80,6% [95CI: 73,5-87,7] - din LPS si 6 cazuri, sau 19,4% [95CI:
12,3-26,5] - din LCPH usoare); TR minore - 37 (95CI: 32,17-
41,83%) de cazuri: (19 cazuri, sau 51,4% [95CI: 43,18-59,62]
- din LCPH usoare; 15 cazuri, sau 40,5% [95CI: 32,43-48,57]
- din LCPH medii; 3 cazuri, sau 8,1% [95CI: 3,61-12,59] - din
LCPH severe); TR majore - 32% (95CI: 27,34-36,66) de cazuri
(10 cazuri, sau 31,3% [95CI: 23,1-39,49] - din LCPH medii si 22
de cazuri, sau 68,8% [95CI: 60,61-76,99) - din LCPH severe).

TR minore au fost reprezentate de tulburari de conduita -
7 cazuri (18,9% [95CI: 12,46-25,34]), tulburari de atentie si
hiperchinetice - 12 cazuri (32,4% [95CI: 24,7-40,1]), balbism
tonico-clonic - 3 cazuri (8,1% [95CI 3,61-12,59]), tulburari de
ticuri - 3 cazuri (8,1% [95CI: 3,61-12,59]), tulburdri de limbaj
si comunicare - 5 cazuri (13,5% [95CI: 7,88-19,12]), tulburari
motorii usoare - 7 cazuri (18,9% [95CI: 12,46-25,34]).

TR majore au fost reprezentate de paralizie cerebrala - 13
cazuri (40,6% [95CI: 31,92-49,28]), epilepsie simptomatica
- 9 cazuri (28,1% [95CI: 20,15-36,05]) si paralizie cerebrala
cu epilepsie simptomatica - 10 cazuri (31,3% [95CI: 23,11~
39,49]).

Diagnozele stabilite dupa varsta de 2 ani, au corelat cu se-

At the age of infants and toddlers, neurologic diagnosis is
evolutionary, thanks to intense cerebral maturation processes
occurring at this age. Thereby, until the age of 2 y.0., syndro-
mological diagnosis have been established (expressed by de-
velopment disorders): mild cognitive disorders - 21 (95CI:
16.93-25.07%) cases, motor development disorders - 16
(95CI: 12.33-19.67%) cases, mixed development disorders -
13 (95CI: 9.64-16.36%) cases, global development disorders
- 10 (95CI: 7.0-13.0%) cases, epileptic syndrome - 19 (95CI:
15.08-22.92%) cases.

After the age of 2 yo. fixed diagnoses were confirmed:
healthy - 31 (95CI: 26.38-35.62) cases: (25 cases, or 80.6%
[95CI: 73.5-87.5] - from HC and 6 cases, or 19.4% [95CI: 12.3-
26.5] - from light PCLH); minor RD - 37 (95CI: 32.17-41.83)
cases: (19 cases, or 51.4% [95CI: 43.18-59.62] - from light
PCLH; 15 cases, or 40.5% [95CI: 32.43-48.57] - from moder-
ate PCLH; 3 cases, or 8.1% [95CI: 3.61-12.59] - from severe
PCLH); major RD - 32% (95CI: 27.34-36.66) cases (10 cases,
or 31.3% [95CI: 23.1-39.49] from moderate PCLH and 22 cas-
es, or 68.8% [95CI: 60.61-76.99) - from severe PCLH).

Minor DR were characterized by behavior disorders - 7 ca-
ses (18.9% [95CI: 12.46-25.34]), attention and hyperkinetic
disorders - 12 cases (32.4% [95CI: 24.7-40.1]), tonic clonic
stutter - 3 cases (8.1% [95CI: 3.61-12.59]), ticdisorders - 3 ca-
ses (8.1% [95CI: 3.61-12.59]), language and communication
disorders - 5 cases (13.5% [95CI: 7.88-19.12]), mild motor
skills disorders - 7 cases (18.9% [95CI: 12.46-25.34]).

Major DR were characterized by cerebral palsy - 13 cases
(40.6% [95CI: 31.92-49.28]), symptomatic epilepsy - 9 cases
(28.1% [95CI: 20.15-36.05]) and cerebral palsy with symp-
tomatic epilepsy - 10 cases (31.3% [95CI: 23.11-39.49]).

Diagnoses set after the age of 2 y.o. correlated with the



Table 2. Main investigations results of study groups.

Factorul ciliar neurotrofic si tulburdrile reziduale la copii

Parameters Group G.roup Group Group b
Almost healthy Light PCLH Moderate PCLH Severe PCLH
Scores
Denver II, points 0.3 1.8 29 4.3 p<0.05
(95CI: 0.0-0.6) (95CI: 0.9-2.7) (95CI: 2.3-3.5) (95CI: 3.8-4.8)
Amiel-Tison and Gosselin, points 0.2 0.5 1.2 1.7 p<0.05
(95CI: 0.0-0.4) (95CI: 0.2-0.8) (95CI: 0.8-1.6) (95CI: 1.4-2.0)
minor residual disorders, % 0 76.0 60.0 12.0 p<0.01
(95CI: 67.5-84.5) (95CI: 50.2-69.8) (95CI: 5.5-18.5) (mY=0.002)
major residual disorders, % 0 0 40.0 88.0 p<0.01
(95CI: 30.2-49.8) (95CI: 81.5-94.5) (mY=0.002)
EEG conclusion
normal EEG aspect, % 76.0 24.0 0 0 p>0.05
(95CI: 67.5-84.5) (95CI: 15.5-32.5)
spike or sharp waves, % 24.0 28.0 0 0 p<0.05
(95CI: 15.5-32.5) (95CI: 19.0-37.0)
slow waves, prevalent deformed theta 0 48.0 60.0 12.0 p<0.01
and intricated with delta, % (95CI: 38.0-58.0)  (95CI: 50.2-69.8) (95CI: 5.5-18.5)
grouped peaks, periodically gener- 0 0 12.0 40.0 p<0.05
alised, % (95CI: 5.5-18.5) (95CI: 30.2-49.8)
slow wave peak, spike slow wave, % 0 0 28.0 48.0 p<0.01
(95CI: 19.2-37.0) (95CI: 38.0-58.0)
Imagistic conclusion
normal aspect,% 100.0 32.0 - - p>0.05
(95CI: 22.7-41.3)
signs of incomplete myelination,% - 68.0 60.0 - p<0.05
(95CI: 58.7-77.3)  (95CI: 50.2-69.8)
light, % - - 28 - p>0.05
(95CI: 19.0-37.0
dilatation of ce-  medium, % - - 20.0 20.0 p<0.05
rebral ventricles, (95CI: 12.0-28.0) (95CI: 12.0-28.0)
grade
severe, % - - - 20.0 p>0.05
(95CI: 12.0-28.0)
cortex atrophy, % - - 16.0 68.0 p<0.05
(95CI: 8.7-23.3) (95CI: 58.7-77.3)
hypocampus atrophy, % - - 12.0 24.0 p<0.05
(95CI: 5.5-18.5) (95CI: 15.5-32.5)
glial ependymal cysts, % - - 20.0 36.0 p<0.01
(95CI: 12.0-28.0) (95CI: 26.4-45.6)
atrophyc intracerebral cysts, % - - - 20.0 p>0.05
(95CI: 12.0-28.0)
porous encephalic cavities, % - - - 12.0 p>0.05
(95CI: 5.5-18.5)
diffuse porous encephaly, % - - - 8.0 p>0.05
(95CI: 2.6-13.4)
multicystic encephalomalacia, % - - - 4.0 p>0.05

(95CI: 0.1-7.9)

veritatea EN, diagnosticate la nastere; cu cat mai sever a fost
gradul de severitate al LCP, cu atat mai sever a fost diagnos-
ticul confirmat dupa varsta de 2 ani (rxy=0,74, mY=0,002)
(Tabelul 2).

Modificarile electrofiziologice au aratat un exces de unde

severity of NE, diagnosed at birth; the more severe was the
degree of PCL, the more severe was the diagnose confirmed at
the age >2 y.o. (rxy=0.74, mY=0.002) (Table 2).
Electrophysiological modifications showed excessive
sharp waves or spikes of high frequency at 28% (95CI: 23.51-
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ascutite sau spike-uri de frecventa inalta la 28% (95CI: 23,51-
32,49) din cazuri, ceea ce semnifica prezenta unei activitati
iritative la copiii cu tulburari de conduitad. Hartile EEG domi-
nate de unde lente de activitate medie, preponderent theta,
de frecventa crescutd, la 30% (95CI: 25,42-34,48) din cazuri,
indica la semne de imaturitate cerebrala, comuna copiilor cu
TR minore. Traseele dominate de varfuri grupate, periodic
generalizate, la 13% (95CI: 9,64-16,36) din cazuri, semnifi-
ca prezenta pragului convulsivant scazut, iar cele dominate
de varf-unda lenta si spike-unda lent3, la 19% (95CI: 15,08-
22,92), denota activitate epileptiforma (Tabelul 2), comune
copiilor cu TR majore.

Modificarile imagistice, exprimate prin semne de mieli-
nizare incompletd, ceea ce notifica intarzierea maturatiei
cerebrale, au fost depistate la 17 copii din grupul LCPH usoare
sila 15 copii din cel cu LCPH medii. La 7 din ei (LCPH medii)
s-a depistat dilatarea ventriculilor cerebrali de grad usor. Toti
acesti copii au fost diagnosticati dupa varsta de 2 ani cu TR
minore. La 7 copii cu epilepsie din lotul LCPH medii, tablourile
imagistice au fost dominate de atrofie hipocampala (3 cazuri),
atrofie corticala (2 cazuri), atrofie corticala cu dilatarea
ventriculilor cerebrali de grad mediu si chisturi glioependimale
minore (2 cazuri). La copiii cu paralizie cerebralad din acest lot
(3 cazuri), modificarile imagistice s-au prezentat sub forma
de dilatare a ventriculilor cerebrali de grad mediu si chisturi
glioependimale.

La copiii din LCPH severe, modificarile imagistice s-au
prezentat cu urmatoarele tablouri: dilatarea ventriculilor ce-
rebrali de grad mediu (3 cazuri) - copii cu TR minore; chist
atrofic intracerebral, asociat cu atrofie hipocampala (2 cazuri)
- copii cu epilepsie. In paraliziile cerebrale: atrofie cortical3,
chisturi glioependimale, dilatarea ventriculilor de grad mediu
(2 cazuri); atrofie corticala si dilatarea ventriculilor de grad
sever (5 cazuri); atrofie corticala si chisturi glioependimale
(3 cazuri). In paralizia cerebrali si epilepsie: chisturi glioe-
pendimale, atrofie corticala si atrofie hipocampala (4 cazuri);
atrofie corticala si chisturi atrofice intracerebrale (3 cazuri);
cavitati porencefalice (3 cazuri); porencefalie difuza (2 cazuri;
encefalomalacie multicistica (1 caz).

Concentratiile serice de CNTF la varsta de 1-3 luni si la cea
de 12 luni, sunt prezentate in Tabelul 3.

Tabelul 3. Concentratiile serice medii ale CNTF (pg/mL).

Varsta Lot Practic Lot LCPH Lot LCPH Lot LCPH
sanatos usoare medii severe
(n=25) (n=25) (n=25) (n=25)

1-31luni 8,1 (95CI: 6,2* (95CI:  4,9* (95CI:  2,9* (95CI:
8,02-8,18) 6,18-6,22) 4,85-4,95) 2,82-2,98)

12luni 9,6 (95CI: 6,7* (95CI: 5,8* (95CI:  4,3* (95CI:
9,54-9,66) 6,68-6,72) 5,78-5,82) 4,21-4,39)

Nota: * - p<0,001

Variabilitatea valorilor absolute ale CNTF este mare in
functie de varsta si de gradul de severitate al LCP. Cele mai in-
alte valori absolute ale CNTF s-a observat in lotul ,practic sa-
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32.49) of cases, that signifies the presence of irritative activ-
ity in children with behavior disorders. EEG maps dominated
by slow waves of medium activity, predominantly theta, of
elevated frequency, in 30% of cases (95CI: 25.42-34.48),
indicate signs of cerebral immaturity, common in children
with minor RD. Tracks dominated by group peaks, periodi-
cally generalized, in 13% of cases (95CI: 9.64-16.36), sig-
nify a low threshold from seizures, and those dominated by
peak-slow wave and spike-slow wave, in 19% of cases (95CI:
15.08-22.92), signify epileptiform activity (Table 2), common
in children with major RD.

Imagistic modifications, expressed by signs of incomplete
myelination, which notifies a delay in cerebral maturation,
were found in 17 children from the light PCLH group and in
15 children from the moderate PCLH group. Dilation of cere-
bral ventricles of light degree was found in 7 children from the
moderate PCLH group. All these children were diagnosed after
the age of 2 y.o. with minor RD. In 7 children with epilepsy
from the moderate PCLH group, the imagistic pictures were
dominated by hippocampus atrophy (3 cases), cortex atrophy
(2 cases), cortex atrophy with dilation of cerebral ventricles of
moderate degree and minor glioependymal cysts (2 cases). In
children with cerebral palsy from this group (3 cases), imag-
istic modifications were presented as dilation of cerebral ven-
tricles of moderate degree and glioependymal cysts.

In children with severe PCLH, imagistic modifications pre-
sented the following scenarios: dilation of cerebral ventricles
of moderate degree (3 cases) - children with mild RD; intra-
cerebral atrophic cyst associated with hippocampus atrophy
(2 cases) - children with epilepsy. In cerebral palsy: cortex
atrophy, glioependymal cysts, dilation of ventricles of moder-
ate degree (2 cases); cortex atrophy and dilation of ventricles
of severe degree (5 cases); cortex atrophy and glioependymal
cysts (3 cases). In cerebral palsy and epilepsy: glioependymal
cysts, cortex atrophy and hippocampus atrophy (4 cases); cor-
tex atrophy and intracerebral atrophic cysts (3 cases); porous
encephalic cavities (3 cases); diffuse porous encephaly (2 cases),
multicyctic encephalomalacia (1 case).

Seric concentrations of CNTF at the age of 1-3 months and
at 12 months, are presented in Table 3.

Table 3. Seric mean concentrations of CNTS (pg/mL).

Age Almost Light PCLH Moderate  Severe
healthy group group PCLH group PCLH group
(n=25) (n=25) (n=25) (n=25)

1-3 months 8.1 (95CI:
8.02-8.18)

6.2 (95CI: 4.9% (95CI:  2.9* (95CI:
6.18-6.22) 4.85-4.95) 2.82-2.98)

12 months 9.6 (95CI:
9.54-9.66)

Note: * - p<0.001

6.7* (95CI: 5.8* (95CI:  4.3* (95CI:
6.68-6.72) 5.78-5.82) 4.21-4.39)

The variability of absolute values of CNTF is high depen-
ding on age and severity degree of PCL. Highest absolute va-
lues of CNTF were observed in the “almost healthy” group, at



natos” la varsta de 12 luni, iar cele mai scazute - in LCPH seve-
re, la varsta de 1-3 luni (Figurile 3, 4). Nivelele serice de CNTF
au corelat negativ cu gradul de severitate al LCP (p<0,001,
rxy=—0,921) la varsta de 3 luni; la fel, s-a stabilit o corelatie di-
recta (rxy=0,857) dintre varsta copilului si valorile CNTF.

Concentratiile CNTF au variat in functie de severitatea LCP.
Nivelele medii de CNTF la copiii cu grad usor de afectare (LCPH
usoare) erau mai scazute, comparativ cu lotul , practic sanatos”
cul,9 pg/mL (sau, 23,5% [95CI: 8,61-38,39]) la 1-3 luni si cu
2,9 pg/mL (sau, 30,2% [95CI: 15,38-45,02]) -1a 12 luni.

in grupul cu LCPH medii, nivelele medii de CNTF erau
scazute, comparativ cu lotul ,practic sanatos”, cu 3,2 pg/mL
(sau, 39,5% [95CI: 22,32-56,68]) la 1-3 luni si cu 3,8 pg/mL
(sau, 39,6% [95CI: 23,82-55,38]). Nivelele CNTE, in valori re-
lative, au crescut cu 15,5% la 12 luni, comparativ cu 1-3 luni
(p<0,001), ramanand, totusi, scazute fata de lotul ,practic sa-
natos”.

Subiectii din lotul LCPH severe, au inregistrat cele mai sca-
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Fig. 3 Concentratiile serice ale CNTF (pg/mL) la varsta de 1-3 luni:
sandtos - LPS, Gr. I - LCPH usoare; Gr. II - LCPH medii,
Gr. III - LCPH severe.
Fig. 3 Seric concentrations of CNTF (pg/mL) at the age of 1-3
months: healthy - HC, Gr. I - light PCLH; Gr. Il -moderate PCLH, Gr.
Il - severe PCLH.

zute valori circulante de CNTF. La 1-3 luni, nivelele medii erau
cu 5,2 pg/mL (sau, 64,2% [95CI: 47,35-81,05]), iar la 12 luni
- cu 5,3 pg/mL (sau, 55,2% [95CI: 39,15-71,25]) mai scazu-
te, In comparatie cu grupul ,practic sanatos”. Nivele joase de
CNTF au fost depistate la prematuri (2,5 pg/mL [95CI: 2,1-2,9])
la 3 luni si (3,7 pg/mL [95CI: 3,2-4,2], p<0,001) - la 12 luni.
Concentratiile de CNTE, 1n acest grup, au crescut odata cu varsta
in valori relative (32,6% [95CI: 10,0-55,2]), ramanand, totusi,
scazute in valori absolute, comparativ cu lotul ,practic sanatos”.

Astfel, 1a varsta de 12 luni, in lotul general cu LCP s-a apre-
ciat o crestere a nivelelor circulante de CNTF, comparativ cu
varsta de 1-3 luni (18,5%) - superioara, in valori relative, in
comparatie cu copiii sanatosi (15,6%). O crestere mai mare s-a
depistat in LCPH severe (32,6%). Cu toate acestea, nivelele se-
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the age of 12 months, and lowest - in severe PCLH, at the age
of 1-3 months (Figures 2 and 4). Seric levels of CNTG nega-
tively correlated with the severity degree of PCL (p<0.001,
er=-0.92 1) at the age of 3 months; also, a direct relation was
established between the age of the child and CNTF values
(r,=0.857).

CNTF concentrations differed depending on the sever-
ity of PCL. Comparatively with the “almost healthy” group,
mean levels of CNTF in children with light PCLH were lower
by 1.9 pg/mL at the age of 1-3 months (or 23.5% [95CI: 8.61
-38.39]) and by 2.9 pg/mL at the age of 12 months (or 30.2%
[95CI: 15.38-45.02]).

Comparatively with the “almost healthy” group, mean levels
of CNTF in children with moderate PCLH were lower by 3.2 pg/
mL at the age of 1-3 months (or 39.5% [95CI: 22.32-56.68])
and by 3.8 pg/mL at the age of 12 months (or 39.6% [95CI:
23.82 - 55.38]). In relative values, the levels of CNTF increased
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Fig. 4 Concentratiile serice ale CNTF (pg/mL) la varsta de 12 luni:
sanatos - LPS, Gr. I - LCPH usoare; Gr. I - LCPH medii,
Gr. III - LCPH severe.
Fig. 4 Seric concentrations of CNTF (pg/mL) at the age of 12
months: healthy - HC, Gr. I - light PCLH; Gr. Il -moderate PCLH,
Gr. III - severe PCLH.

with 15.5% at the age of 12 months comparatively with levels
at the age of 1-3 months (p<0.001), but however, remaining
lower comparatively with the “almost healthy” group.

Subjects from the group of severe PCLH, had the lowest val-
ues of CNTF. At the age of 1-3 months, mean values were lower
by 5.2 pg/mL (or 64.2% [95CI: 47.35-81.05]) at the age of 1-3
months, and by 5.3 pg/mL (or 55.2% [95CI: 39.15-71.25]) at
the age of 12 months comparatively with the ,almost healthy”
group. Low levels of CNTF were found in premature newborns
(2.5 pg/mL [95CI: 2.1-2.9]) at the age of 1-3 months and
(3.7 pg/mL [95CI: 3.2-4.2], p<0.001) at the age of 12 months.
Concentrations of CNTF in this group, raised together with
age in relative values (32.6% [95CI: 10.0-55.2]), but remain-
ing lower in absolute values compared with the ,almost
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rice de CNTF in valori absolute ramaneau scazute fata de copiii
sanatosi.

Nivelele serice scazute ale CNTF, de comun cu anomaliile
electroencefalografice si cele imagistice, depistate la copiii cu
LCP, au avut semnificatie importanta pentru un diagnostic co-
rect si prognosticul bolii. La copiii cu varsta de 1-3 luni din
grupul cu LCPH usoare, valorile CNTF (6,2 [95CI: 6,18-6,22]
pg/mL) au corelat cu tablourile EEG (rxy=—0,22) su cele ima-
gistice (rXy =-0,29), p<0,05, ce semnifica intarzierea maturatiei
cerebrale si deficit de neuroplasticitate; la acestea a fost no-
tificata o evolutie favorabila a bolii si un risc relativ minor de
probabilitate a bolii (RR=1,2-1,6).

La cei din cu LCPH medii, valorile CNTF la varsta de 1-3 luni
(4,9 [95CI: 4,85-4,95] pg/mL), au fost in corelatie cu anoma-
liile EEG (rxy=—0,39) si cele imagistice (rxy=—0,34, p<0,01); s-a
notat un risc relativ mediu de probabilitate a bolii (RR=1,7-
2,5). lar la copiii cu LCPH severe, corelatiile dintre CNTF (2,9
[95CI: 2,82-2,98] pg/mL) cu modificarile EEG (rxy=—0,74) si
cele imagistice (r, =-0,71, p<0,01) au fost stranse si au sem-
nificat un risc major (RR=2,5-3,5) de dezvoltare a TR majore
(paralizie cerebrala si epilepsie).

Au fost interesante, de asemenea, corelatiile dintre formele
epilepsiei, modificirile EEG si nivelele CNTF. in epilepsia re-
zolvata, valorile CNTF (4,68 [95CI: 4,48-4,88] pg/mL) au avut
o corelatie slaba cu forma bolii (r,=-0,22, p>0,05); in epilep-
sia controlata medicamentos, CNTF (3,13 [95CI: 2,89-3,37]
pg/mL) - o corelatie medie (rxy=—0,39, p<0,01); iar in epilep-
sia farmacorezistentd, CNTF (2,28 [95CI: 2,0-2,56] pg/mL) - o
corelatie stransa (rxy=—0,74, p<0,01). Valorile extrem de sca-
zute ale CNTF (<2,9 pg/mL, la 1-3 luni), au corelat cu anomalii
structurale cerebrale severe: atrofie corticald, chisturi intrace-
rebrale, cavitati porencefalice, porencefalie difuza (rxy=—0,68,
p<0,01) (Figura 5).

In functie de gradul de severitate al LCP si nivelele circu-
lante ale CNTF la varsta de 1-3 luni, putem prezice riscul de
dezvoltare al TR (sechelelor neurologice, asociate cu retard
neuropsihic si motor important) dupa varsta de 2 ani. S-a sta-
bilit o variatie statistica semnificativa dintre nivelele CNTF si
sechele neurologice grave la varsta de 1 an. La fel, s-a stabilit
o corelatie puternica negativa dintre nivelele CNTF si severi-
tatea declinului neurologic. Astfel, copiii cu LCPH severe, vor
dezvolta sechele neurologice severe, cum sunt epilepsia si pa-
ralizia cerebrali. In Figura 5, observam variatia nivelelor se-
rice ale CNTF la 1-3 luni, relationate cu diagnosticul stabilit
dupa varsta de 2 ani. S-a stabilit o corelatie negativa puternica:
cu cat nivelele CNTF au fost mai joase, cu atat diagnosticul a
fost mai sever si functiile neurodevelopmentale - mai afectate
(rxy=—0,934-, p<0,001). Astfel, copiii care au dezvoltat parali-
zie cerebrala, au avut valorile medii cele mai scazute de CNTF
(3,8 pg/mL) la 1-3 luni, acestea crescand semnificativ la 12
luni, cu 22,4% (95CI: 3,55-40,9). S-a observat ca la copiii cu
risc sporit de dezvoltare a epilepsiei, valorile medii de CNTF
la 1-3 luni erau scazute semnificativ (3,8 pg/mL), dar la varsta
de 12 luni, au crescut cu 26% (95CI: 6,38-45,62) (Figura 5).
Deasemenea, valorile medii de CNTF, inregistrate la 1-3 luni la
copiii cu paralizie cerebrala si epilepsie, erau cele mai scazute
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healthy” group.

Thus, at the age of 12 months, in the general group of PCL, a
rise of circulating levels of CNTF was observed, comparatively
with the age of 1-3 months (18.5%) - superior in relative val-
ues compared to healthy children (15.6%). A bigger rise was
observed in severe PCLH (32.6%). Nevertheless, seric levels of
CNTF in absolute values remained lower compared to healthy
children.

Low seric levels of CNTE, together with EEG and imagis-
tic anomalies, found in children with PCL, had an important
significance for correct diagnosis and prognosis. In children
of 1-3 months from the light PCLH group, CNTF values (6.2
[95CI: 6.18-6.22] pg/mL) correlated with the EEG picture
(rxy=-0.22) and with imagistic picture (rxy=-0.29), p<0.05,
which signifies a delay in cerebral maturation and neuroplas-
ticity deficit; in these children a favorable evolution of the dis-
ease was observed, with a minor relative risk of disease prob-
ability (RR=1.2-1.6).

Among those with moderate PCLH, CNTF values at the
age of 1-3 months (4.9 [95CI: 4.85-4.95] pg/mL correlated
with EEG (r_=-0.39) and imagistic abnormalities (rxy=-0.34,
p<0.01); a medium relative risk of disease probability was
noted (RR=1.7-2.5). In children with severe PCLH, correlations
between CNTF (2.9 [95CI: 2.82-2.98] pg/mL) with EEG modi-
fications (r =-0.74) and imagistic abnormalties (r, ,=0.71,
p<0.01) were strong and signified a major risk (RR=2. 55 5.5)
of developing major RD (cerebral palsy and epilepsy).

Also, interesting correlations were noted between epilepsy
forms, EEG modifications and CNTF levels. In solved epilepsy,
CNTF values (4.98 [95CI: 4.48-4.88] pg/mL) had a weak cor-
relation with the disease form (rxy=-0.22, p>0.05); in medically
controlled epilepsy, CNTF (3.13 [95CI: 2.89-3.37] pg/mL) -
medium correlations were observed (rxy=-0.39, p<0.01); and
in drug resistant epilepsy, CNTF (2.28 [95ClI: 2.0-2.56] pg/mL)
- a strong correlation was observed (rxy=-0.74, p<0.01). Ex-
tremely low values of CNTF (<2.9 pg/mL at 1-3 months) cor-
related with severe cerebral structural abnormalities: cortex
atrophy, intracerebral cysts, porous encephalic cavities, dif-
fuse porous encephaly (er=-0.68, p<0.01) (Figure 5).

Depending on the severity degree of HC and circulating
levels of CNTF at the age of 1-3 months, we can predict the
risk of RD development (neurological sequelae, associated
with neuropsychiatric and important motor delay) after the
age of 2 y.o. A significant statistic variation was established
between CNTF levels and severe neurological sequelae at the
age of 1 y.o. Also, a strong negative correlation was established
between CNTF levels and the severity of neurologic decline.
Thus, children with severe PCLH will develop severe neuro-
logic sequelae, such as epilepsy and cerebral palsy. In figure
5 we observe the variation of seric levels of CNTF at 1-3
months, related to diagnosis established at the age of 2 y.0. A
strong negative correlation was established: the lower CNTF
levels, the more severe was the diagnosis and affected neuro-
developmental functions (r, =-0.934, p<0.001). Thereby, chil-
dren that developed cerebral palsy, had lowest mean values
of CNTF levels (3.8 pg/mL) at 1-3 months, which significantly
rose at 12 months with 22.4% (95CI: 3.55-40.9). It was no-
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Fig. 5 Nivelele serice de CNTF, in functie de entitatile incadrate in notiunea de , tulburari reziduale”.
Notd: TC - tulburari de conduita si comportamentale; TAH - tulburari de atentie si hiperkinetice; BTC - balbism tonico-clonic; TT - tulburari de
ticuri; PC - paralizie cerebrala; EP - epilepsie, PC+EP - paralizie cerebrala cu epilepsie.
Fig. 5 Seric levels of CNTF, depending on entities included in the ,residual disorders” category.
Note: TC - behavior disorders; THA - attention and hiperkinetic disorder; BTC - tonic clonic stuttering; TT - tic disorders; PC - cerebral palsy;
EP - epilepsy; PC+EP - cerebral palsy with epilepsy.

(2,9 pg/mL), dar au crescut cel mai mult in valori relative - cu ticed that at children with high risk of epilepsy development,
29,3% (95CI: 6,83-51,77). Idem, unii copii care au suportat mean values of CNTF at 1-3 months were significantly low (3.8
LCP, au dezvoltat TR minime dupa varsta de 2 ani: CNTF <8,1 pg/mL), and at 12 months, rose with 26% (95CI: 6.38-45.62)
pg/mL (p<0,001, rxy=—0,739-0,987) (Figura 5). (Figure 5). Also, mean values of CNTE, registered at 1-3 months
PC
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Fig. 6 Sensibilitatea, specificitatea si raportul de probabilitate al nivelului CNTF pentru entitatile incadrate in notiunea de ,tulburari reziduale”.
Nota: TC - tulburari comportamentale; TAH - tulburari de atentie si hiperchinetice; TLC - tulburari de limbaj si comunicare; TMU - tulburari motorii
usoare; BTC - balbism tonico-clonic; TT - tulburdri de ticuri; PC - paralizie cerebrald; EP - epilepsie.

Fig. 6 Sensibility, specificity and probability ratio of CNTF levels was for entities included in ,residual disorders”.
Note: TC - behavior disorders; TAH - attention and hiperkinetic disorder; TLC - language and communication disorder; TMU - light motor disorders;
BTC - tonic clonic stuttering; TT - tic disorders; PC - cerebral palsy; EP - epilepsy. Thus, based on statistical calculations described, we observe a strong
correlation between seric values of CNTF (rxy:0.844, p<0.001) and the level of CNS affectation.
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S-a calculat sensibilitatea, specificitatea si raportul de pro-
babilitate al nivelului CNTF pentru entitdtile incadrate in noti-
unea de ,tulburari reziduale” (Figura 6), precum si curba ROC
pentru modelul de prognozare a TR in LCP relationate cu CNTF
la 1-3 luni sila 12 luni (Figura 7).

Astfel, In baza calculelor statistice descrise, constatam o
corelatie puternica dintre valorile serice de CNTF (rxy=0,844,
p<0,001) si gradul de afectare al SNC.
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in children with cerebral palsy and epilepsy, were lower (2.9
pg/mL), but mostly rose in relative values — with 29.3% (95CI:
6.83-51.77). Identically, some children that suffered from HC,
developed minimal RD after the age of 2 y.o.: CNTF <9.1 pg/mL
(p<0.001, r, =-0.739-0,987) (Figure 5).

Sensibility, specificity and probability ratio of CNTF levels
was calculated for entities included in ,residual disorders” (Figu-
re 6), as well as ROC curve for the prognosis model of RD in PCL
in relation with CNTF at 1-3 months and 12 months (Figure 7).
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Fig. 7 Curba ROC pentru modelul de prognozare al TR in LCP, relationate cu CNTF la 1-3 luni (A) (AUC=0,849; 95ClI: 0,830-0,868, p<0,014)
sila 12 luni (B) (AUC=0,705; 95CI: 0,677-0,732, p<0,013).

Fig. 7 ROC curve for the model of prediction of RD in PCL, in relation with CNTF at 1-3 months (A) (AUC=0.849; 95CI: 0.830-0.868, p<0.014)
and at 12 months (B) (AUC=0.705; 95CI: 0.677-0.732, p<0.013).

Discutii

Mai multe studii, In special experimentale, sunt initiate
pentru a cerceta rolul CNTF si efectele lui asupra celulelor ner-
voase. In unul din studiile experimentale, realizat pe sobolanii
cu varsta de 30-40 de zile, s-a observant ca nivelurile proteinei
CNTF sireceptorilor ei cresc in absenta unui prejudiciu neuro-
nal. S-a constatat ca CNTF creste posibilitatile de supravietuire
a fotoreceptorilor, sustine supravietuirea celulelor gangliona-
re retiniene si promoveaza cresterea axonala. Autorii au suge-
rat ca CNTF actioneaza printr-un mecanism autocrin pentru a
spori, iIn mod indirect, supravietuirea neuronala si germinarea
axonala a neuronilor [19].

Un alt studiu preclinic complex, realizat pe sobolani prin
utilizarea mai multor metode imagistice, a constatat scaderea
semnificativd a nivelurilor de metaboliti neuronali (N-ace-
til-aspartat, N-acetil-aspartil-glutamat si glutamat) dupa ex-
presia CNTF. Aceste rezultate au determinat influenta CNTF
asupra remodularii metabolismului creierului si au sugerat
scaderea concentratiilor de metaboliti neuronali in absenta
disfunctiilor neuronale [20].

Discussion

Several studies, especially experimental studies, are initi-
ated in order to research the role of CNTF and its effects on
the nervous cell. In one of the experimental researches, held
on rats with age ranging between 30 and 40 days, it was ob-
served that levels of CNTF and its receptors rise in absence of
neuronal damage. It was established that CNTF enhances the
survival possibilities of photoreceptors, maintains survival or
retina ganglion cells and promotes axonal growth. Authors
suggested that CNTF has an apocrine mechanism of action
that indirectly promotes neuronal survival and axonal germi-
nation of neurons [19].

Another pre-clinic complex study, held on rats, using many
imagistic methods, established a significant drop in the level of
neuronal metabolites (N-acetyl-aspartate, N-acetyl-aspartate-
glutamate and glutamate) after CNTF expression. These re-
sults determined the influence of CNTF on remodeling of brain
metabolism and suggested a decline of neuronal metabolites
concentrations in the absence of neuronal dysfunction [20].



Cresterea nivelurilor de CNTF cu 15,6% la 12 luni, in
comparatie cu 1-3 luni la copiii ,practic sanatosi” din studiu,
dar si la cei cu LCP (cu 18,5%), confirma implicarea acestui
FN in procesele de maturatie si de neurodezvoltare in peri-
oada de crestere. Aceste rezultate confirma implicarea CNTF
in procesele de neurodezvoltare si de sustinere a proceselor
metabolice cerebrale.

In unul din studiile realizate pe soareci de un grup de cer-
cetatori, s-au apreciat efectele CNTF si ale Peptidei 6. Aceasta
din urm3, este compusa din resturi de aminoacizi si corespun-
de ca si structurd CNTF-ului. Ambele au capacitatea de regene-
rare a creierului si de Imbunatatire a neurogenezei [6].

in studiul realizat de noi, a fost observati cresterea niveluri-
lor de CNTF la 12 luni, In comparatie cu 1-3 luni, in valori abso-
lute, la copiii cu LCP, in paralel cu ameliorarea functiilor neuro-
psihologice. Aceste rezultate confirma implicarea activa a CNTF
in procesele de neurodezvoltare si de sustinere a neurogenezei,
dar si In procesele de neuroregenerare la copiii cu LCP.

Variatiile mari ale CNTF in valori relative odata cu varsta
(Ia 12 luni comparativ cu 1-3 luni) in lotul cu LCP (18,5%),
in special la cei cu LCPH severa (32,6%), semnifica implica-
rea acestei citochine nu numai in procesele de maturatie si de
regenerare ale tesutului nervos, dar si confirma rezultatele
obtinute n alte cercetari. Totodata, aceste rezultate sugerea-
za intensitatea mare a metabolismului cerebral la copiii cu
LCP. Oricum, concentratiile serice de CNTF in acest grup de
pacienti au crescut odata cu varsta, dar erau mai mici in valori
absolute, comparativ cu grupul de copii sanatosi.

Din datele obtinute de noi, se proiecteaza clar legatura din-
tre concentratiile serice ale CNTF si gradul tulburarilor neu-
rodevelopmentale la sugari si copiii de varsta mica. Nivelurile
serice ale CNTF erau cu atat mai scazute, cu cat severitatea
afectarii SNC era mai mare. Astfel c3, la copiii cu LCP severe, ni-
velurile CNTF erau cele mai scazute. Analizand datele expuse
anterior, sugeram existenta unei interrelatii dintre nivelurile
CNTF si cresterea probabilitatii bolii; autenticitatea si disponi-
bilitatea testului este mare pentru toate TR diagnosticate. Pro-
babilitatea aprecierii sechelelor neurologice minore si majore
se mareste senificativ, odata cu dozarea nivelului de CNTFE.

Concentratiile inalte ale CNTF, la 3 luni, la copiii din lotul
Jpractic sanatos”, semnifica un indiciu de ,sdanatate cerebra-
13”; In schimb, nivelurile scazute ale CNTF, in valori absolute
fata de lotul de control, rezulta in tulburari reziduale minore
(<7,76 pg/mL), exprimate prin: tulburari de atentie, compor-
tamentale, de vorbire si limbaj etc., sau majore (<5,37 pg/mL):
paralizie cerebrala si epilepsie. Valorile circulante scazute ale
CNTF (iIn special, in formele severe) denota un risc crescut de
dezvoltare a PC. In acest context, CNTF se prezinti drept un
biomarker lezional al SCN, avand influenta nu numai asupra
proceselor de neurodezvoltare, dar si asupra dezvoltarii fizice
(troficitatee musculara si dezvoltarea scheletului).

Un alt studiu, realizat pe soarecii adulti, confirma ca CNTF
exogen reduce cu 50% depresia sinaptica in timpul stimularii
repetate (40 Hz, 2 min). Acest studiu notifica ca CNTF exogen
nu moduleaza eliberarea acutd locald a transmitdtorilor la
nivelul sinapsei neuromusculare mamifere, dar poate prote-
ja placile terminale mature din activitatea indusa de depre-
sia sinaptica [12]. lar studiul realizat de Seong Su Kang et al.
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Elevation of CNTF levels by 15.6% at 12 months, compara-
tively with almost healthy children from our study at the age
of 1-3 months, and in those with PCL (by 18.5%), confirm the
influence of this neuronal factor in such processes like matu-
ration and neurodevelopment during growing period. These
results confirm the implication of CNTF in processes of neu-
rodevelopment and support of cerebral metabolic processes.

In one of the studies held on mice, effects of CNTF and pep-
tide 6 were appreciated. The last, is composed of amino acid
remnants and structurally corresponds to CNTFE. Both of them
have the capacity to regenerate the brain and enhance neuro-
genesis [21].

In our study, we observed the rise of CNTF levels at 12
months, comparatively with 1-3 months, in absolute values, in
children with PCL, with improvement of neuropsychological
functions as well. These results confirm the active implication
of CNTF in processes of neurodevelopment and sustaining of
neurogenesis, neuroregeneration in children with PCL.

Large variations of CNTF in relative values with age (12
months compared to 1-3 months) in the PCL group (18.5%),
especially in children with severe PCLH (32.6%) signifies the
implication of this cytokine not only in processes like matu-
ration, regeneration but also confirms the obtained results of
other authors. Meantime, this results suggest the big intensity
of the cerebral metabolism in children with PCL. However,
seric concentrations of CNTF in this group of patients elevated
with age, but were reduced in absolute values, comparatively
with the group of healthy children.

From data obtained by us, we can underline the connec-
tion between seric concentrations of CNTF and the degree of
neurodevelopmental disorders in newborns and infants. Low-
est seric levels of CNTF corresponded with higher severity of
CNS affectation. Thus, children with severe PCL had the low-
est levels of CNTFE. Analyzing data previously displayed, we
suggest an interrelation between CNTF levels and the rise of
disease probability; authenticity and availability if the test are
large for all diagnosed RD. The probability of minor and major
sequelae appreciation significantly increases once the level of
CNTF is appreciated.

High concentrations of CNTS at 3 months, in children from
the “almost healthy” group signifies an indicator of “cerebral
health”, instead, low levels of CNTF, in absolute levels compared
to the control group, results in minor residual disorders (<7.76
pg/mL), expressed by: attention / behavior /language disor-
ders etc., or major (<5.37 pg/mL): cerebral palsy and epilepsy.
Low circulating levels of CNTF (especially in severe forms) de-
note an elevated risk of CP development. In this context, CNTF
represents a lesional biomarker of the CNS, influencing both
neurodevelopmental processes and physical development as
well (muscular trophicity and skeleton development).

Another study, held on adult mice, confirms that exoge-
nous CNTF reduces by 50% synaptic depression during repet-
itive stimulus (40 Hz, 2 min). This study shows that exogenous
CNTF does not modulate acute local release of transmitters in
the neuromuscular synapse in mammals, but can protect ma-
ture terminal plates from induced activity of synaptic depres-
sion [22]. The study made by Seong Su Kang et al. (2013), sug-
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(2013), sugereaza ca CNTF endogen mediaza accidentul vas-
cular cerebral la soarecii adulti prin ameliorarea neurogene-
zei. CNTF fiind exprimat aproape exclusiv in sistemul nervos,
reglementeaza structurile normale in neurogeneza. Astfel
c3, stimularea farmacologica cu CNTF endogen ar putea fi o
strategie terapeutica buna pentru inlocuirea de celule dupa
accidentul vascular cerebral [12]. Un alt studiu promoveaza
o strategie terapeutica Impotriva tulburdrilor cognitive si re-
generarea creierului prin administrarea Peptidei 6, luand in
vedere unele efecte ale CNTF [21].

in unele abordiri, efectuate pe celulele retiniene cocultiva-
te 1n ser fetal bovin de 1%, care continea diferite concentratii
de CNTF uman recombinant, s-au rezumat caracteristicile ge-
nerale ale CNTF si functiile sale asupra NSCs in perspectiva
elaborarii unor strategii terapeutice importante de tratare a
tulburarilor neurologice [6].

Intr-un studiu, realizat pe sobolanii cu prejudicii neurona-
le, s-a observat ca transplantul de celule stem-neuronale are
rezultat terapeutic limitat, cu o slaba supravietuire a acestor
celule. Iar addugarea zilnica de CNTF solubil pe transplan-
tul de celule stem-neuronale in zona lezata a SNC, a facilitat
supravietuirea, migratia, proliferarea si diferentierea acestor
celule. Se considera ca CNTF poate fi folosit pentru a amelio-
ra micromediul 1n zona lezatd a SNC [23]. Un alt studiu, argu-
menteaza efectele CNTF asupra miokinelor, influentand lega-
tura bidirectionalad dintre muschi si oase [24].

In studiul nostru, majorarea nivelelor serice de CNTF, odata
cu cresterea copiilor sanatosi, dar mai mult - la copiii cu LCP,
certifica aceasta teorie si explica faptul ca procesele intense de
mielinizare la copiii sanatosi, dar, in special, la cei cu LCP, ne-
cesita administrare exogena de CNTF pentru a grabi maturatia
cerebrald si a ameliora metabolismul cerebral al proteinelor.

Nivelurile scazute de CNTF, dupa cum s-a constatat in stu-
diu, evoca necesitatea administrarii acestui FN la copiii cu LCP
si argumenteaza importanta terapiilor neuroprotectoare la eta-
pe precoce la cei care au suportat EN, cu scop de reducere a
handicapului neuropsihic si motor.

Prin urmare, gasirea unei relatii dintre compartimente-
le studiate: LCP precoce, aparute drept consecintda a EN, TR
tardive si nivelurile scazute ale CNTF, permit intelegerea mai
promta a polimorfismului clinic al acestora, dar si unele aspec-
te patogenetice si terapeutice ale LCP.

Punctul forte al studiului nostru este cd acesta a permis
intelegerea laturilor patogenetice ale LCP induse de EN, iden-
tificarea precoce a copiilor cu risc de dezvoltare a TR ale SNC
si sustinerea practicirii terapiilor neuroprotectoare. ins3, sunt
necesate studii clinice de amploare, in special, pe nou-nascuti,
care vor permite consolidarea concluziilor cu privire la meca-
nismele de interventie, referitoare la plasticitatea creierului.

Concluzii

1) Concentratiile serice de CNTF sunt scazute semnificativ
la copiii cu LCP, cu varsta intre 1-3 si 12 luni, comparativ
cu copiii practic sanatosi si coreleaza cu modificarile ne-
urofiziologice si neuroimagistice.

2) Odata cu cresterea copilului, cresc concentratiile serice
de CNTEF, notificand implicarea sa in procesele de neu-
rodezvoltare atat la copilul practic sanatos, cat si la cel
cu LCP.

MJHS 7(1)/2016

gests that endogenous CNTF mediates stroke in adult mice by
ameliorating neurogenesis. Being expressed exclusively in the
CNS, CNTF regulates normal structures in neurogenesis. Thus,
pharmacologic stimulation with endogenous CNTF could be-
come a good therapeutic strategy for cell replacement after
strokes [12]. Another study promotes a therapeutic strategy
against cognitive disorders and brain regeneration by admin-
istering peptide 6, taking into consideration some effects of
CNTF [21].

In some approaches, mad on retinal cells co-cultivated in
1% fetal bovine serum, that contained different amounts of
human recombinant CNTEF, general characteristics of CNTF
and its effects on NSCs were summarized in the perspective of
elaboration of new important therapeutical strategies in treat-
ing neurologic disorders [6].

In a study held on mice with neurological damage, it was no-
ticed that neuronal stem cell transplant has limited therapeutic
effect, with weak survival of the cells. Daily adding of soluble
CNTF on NSCs in the damaged zone of the CNS, facilitated sur-
vival, migration, proliferation and differentiation of the cells. It
is considered that CNTF can be used for ameliorating the mi-
cro-environment in the damaged zone of the CNS [23]. Another
study supports the effects of CNTF on myokines, influencing the
bi-directional bond between muscles and bones [24].

In our study, most of the seric levels of CNTF, together with
healthy children growth and even more in children with PCL,
certifies this theory and explains the fact that intense myelina-
tion processes in healthy children and especially in children
with PCL, require exogenous administration of CNTF in order
to enhance cerebral maturation and ameliorate cerebral and
protein metabolism.

Low CNTF levels, as it was found in the study, recalls the
necessity of administration of this NF in children with PCL
and underlines the importance of neuro-protective therapies
at early stages in patients that suffered from NE, in order to
reduce neuropsychic and motor disabilities.

Therefore, finding a relation between studied compart-
ments (early PCL, appeared as a consequence from NE, late
RD and low levels of CNTF) allow us to better understand PCL
clinical polymorphism and some therapeutical and pathoge-
netic aspects of PCL.

The strong points of our study is the fact that it allowed us
to better understand pathogenetic aspect of PCL in NE, early
identify children with risk of RD development and support
neuroprotective therapies. But, further greater studies are re-
quired, especially held on newborns that will allow to consoli-
date conclusions regarding mechanisms of brain’s plasticity.

Conclusions

1) Seric concentrations of CNTF are significantly low in
children with PCL, with ages of 1-3 months and 12 mon-
ths, compared to healthy children and correlates with
neurophysiological and neuroimagistic modifications.

2) Together with children’s growth, seric concentrations of
CNTF rise, notifying it's implication in processes of neu-
rodevelopment both in healthy children and in children
with PCL.



3) Cresterea semnificativa a nivelurilor de CNTF la copiii cu
paralizie cerebrala notifica importanta sa in procesele
de neuroregenerare, iar la cei cu epilepsie - implicarea
in procesele de epileptogeneza. Aceste rezultate suge-
reaza necesitatea terapiilor neuroprotectore (adminis-
trarea de CNTF) la etapele precoce ale leziunii.
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