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Cuvinte- cheie: aging, stres oxidativ, hiperhomocisteinemie, citokine
Introducere

Tn ultimii ani, numarul de ,,seniori” tot mai mare presioneaza societatea si economia nu
numai la nivel de individ sau familie, ci afectdnd intregul sistem de securitate sociala care trebuie
sd suporte costuri suplimentare pentru ingrijirea acestora. Relevant mai ales 1n tarile dezvoltate,
aging-ul impune elaborareca unei adevarate strategii manageriale care sa aibd ca obiective
principale prelungirea vietii active, reducerea procentului de dizabilitati, precum si stabilirea
mecanismelor exacte ale involutiei tisulare si organice legati de varsta. In fata acestor probleme
cu un impact medical semnificativ, se impune cunoasterea cat mai exacta a fenomenului in
populatia generala.

Imunosenescenta este ,,cheia” aging- ului uman. Intreaga patologie asociati aging- ului se
datoreaza inflamatiei cronice coordonatd de stresul oxidativ si manifestatd prin cresterea
nivelului de citokine pro- inflamatorii, codate de gene activate de factorul de transcriere-kappa
B, NF-kB (nuclear factor kappa B).

Scopul studiului
In lucrarea de fata ne-am propus studierea aging- ului in populatia romaneasci pornind de la trei
puncte de ,, control ”ale acestui proces si anume:

1. Inflamatia, pasul initial in dezvoltarea aterosclerozei, ATS [9].

2. Hiperhomocisteinemia, HHcy, ce apare cu varsta, determinand modificari

proinflamatorii si proaterosclerotice [10].
3. Polimorfismele genetice predictoare sau nu ale unui ,,aging de succes”[11].
Material si metoda
S- au realizat trei studii de tip caz- control: doua clinice si unul experimental pe animale:
o Studiul diagnostic de evaluare a profilului citokinic in imunosenescentd a cuprins
determinarea prin teste imunoenzimatice de tip ELISA (enzyme —linked imunoabsorbent assays)
a nivelului seric de 1L-1p, IL-6, IL-10 si IL-17 atat la pacienti cat si la martori.
> Modelul experimental de hiperhomocisteinemie a vizat stabilirea statusului oxidant si
proinflamator la animalele varstnice in comparatie cu cele tinere, prin determinarea activitatii
SOD (superoxid dismutazei), a GPx (glutation peroxidazei) prin tehnici biochimice specifice.
Pentru evaluarea nivelului de I1L-6 din ser s-a folosit tehnica imunoenzimatica ELISA.
o Ultimul studiu a constat In evaluarea markerilor genetici implicati in aging precum:
polimorfismul 1405V al proteinei de transfer a esterilor de colesterol, CETP (cholesteryl ester
transfer protein), polimorfismul C677T al metilentetrahidrofolatreductazei, MTHFR si varianta

functionala a genei Klotho numitda KL-VS. Genotiparea s- a realizat prin analizd moleculara,



folosind tehnica de digestic enzimatica a fragmentului amplificat, PCR-RFLP ( Polymerase
Chain Reaction — Restriction Fragments Length Polymorphism) ce a presupus utilizarea
enzimelor de restrictie caracteristice. In general, valoarea markerilor inflamatori si a SNP (single
nucleotide polymorphism) - urilor ca predictori independenti ai procesului de ateroscleroza este

controversata, iar variatiile lor trebuie interpretate in context clinic.

Infrastrusctura de cercetare

1. Laboratorul de Genomica Functionald, Proteomica si Patologie Experimentala al Institutului
Oncologic, Cluj- Napoca- determinarea citokinelor serice prin metoda ELISA si a mutatiilor
genetice prin PCR- RFLP. 2. Laboratorul de Analize Medicale al Clinicii Medicale IlI-
determinari biochimice ale parametrilor serici. 3. Catedra de Biochimie Medicala- dozari
enzimatice. 4. Catedra de Farmacologie Clinica- studiul experimental pe animale. 5. Laboratorul

de Analize Medicale al Institutului Inimii.

Rezultate

Profilul citokinic in imunosenescentdi

Exista diferente semnificative statistic intre cele doud grupuri (pacienti si martori) in ceea ce

priveste nivelul seric de citokine pro- si anti- inflamatorii determinate i anume:

= Nivelul de IL- 17, de fosfataza alcalina, PAL si de colesterol Col este crescut semnificativ

la pacienti fatd de martori;

= concentratia de IL- 17 este semnificativ crescutd in prezenta patologiei neuro- Sau
cardiovasculare, IL- 17 putand fi un biomarker pentru ATS; terapia cu anticitokine ar putea

avea un rol deosebit in primele faze ale acestui proces;

= concentratiile serice de IL- 1P si IL- 6 sunt crescute semnificativ la martori fata de pacienti,

fiind markeri ai ,, Inflamm- Aging- ului ”;

= concentratia de IL- 10 este crescutd Semnificativ in lotul de control, ca dovada a rolului

antiaterogen.

= S- a stabilit o corelatie moderatad pozitiva intre IL- 17 si PAL, corelatie prezenta si in bolile
autoimune precum spondilita ankilopoietica si ciroza biliara primitiva si o corelatie negativa
intre IL- 1B, citokind proinflamatorie, proaterogena si IL- 10, citokina antiinflamatorie si

antiaterogena.



= Nivelul de IL- 17 este crescut semnificativ la femei, intre cele doud grupe de varsta (65- 75

si 75+) neremarcandu- se diferente.

= Concentratia de IL- 6 este scdzuta semnificativ in prezenta patologiei neuro- Sau

cardiovasculare, un rol avand si patologia autoimuna nediagnosticata;

Rolul Hiperhomocisteinemiei in Aging

Rezultatele obtinute indica faptul ca exista o asociere clara intre hiperhomocisteinemie,
statusul proinflamator si stresul oxidativ, evidentiatd direct prin dependenta activitatii enzimatice
a GPx si SOD de aging.

= Procesul inflamator generat de administrarea homocisteinei, Hcy a creat conditiile
aparitiei stresului oxidativ. Hcy administratd exogen a indus o scddere semnificativd a
concentratiei de IL-6 la sobolanii varstnici, printr-un mecanism necunoscut. La tineri, nivelul de
IL-6 a crescut, comparativ cu lotul martor, dar nesemnificativ statistic.

= Activitatea GPx a scdzut la ambele grupe de varsta dupa administrarea Hey, considerata
a fi un mesager proinflamator eficient care poate activa diferite citokine prin cresterea stresului
oxidativ, la sobolanii tineri si varstnici.

= Activitatea SOD eritrocitard, marker al atresului oxidativ, a scazut in ambele grupuri
(tineri si varstnici) dupa administrarea de Hey chiar si dupa o durata de expunere scurtd. Dupa
cum ne-am asteptat, HHcy a modificat balanta antioxidantd prin generarea ROS, enzima fiind

tinta anionului superoxid produs Tn exces.

Mutatii genetice implicate in aging-ul fiziologic si patologic

La varstnicii din populatia romaneasca, prezenta alelei T are efecte benefice, purtatorii
heterozigoti ai alelei mutante fiind protejati de MI; mutatia C677T nu a reprezentat un factor de
risc pentru bolile coronariene, CHD si infarctul de miocard, MI in grupurile investigate si in

altele similare.

= Genotipurile CETP pentru polimorfismul 1405V au fost asociate cu o scadere usoara a
riscului de M1, purtétorii heterozigoti ai alelei mutante fiind protejati fata de aceasta patologie;

homozigotii pentru alela normala dezvoltd mai usor acesta patologie.

= Ar fi necesare studii care sd stabileasca valoarea (gradul) inhibitiei CETP sau al

MTHEFR 1in scopul prevenirii bolilor coronariene.



= La etnicii caucazieni din zona Transilvaniei, cu varsta cuprinsa intre 65 i 90 ani, nu s- a
stabilit nici o asociere intre varianta polimorfica a genei Klotho, KL- VS si CHD; se remarca

absenta genotipului homozigot pentru alela mutanta in populatia romaneasca.

= Acest studiu antreneaza nevoia de realizare a unor studii mai ample, realizate pe familii,

pentru a demonstra impactul pe care SNP- urile le au asupra unei patologii atat de grave.

Concluzii

1. IL- 17 ar putea fi consideratda un nou biomarker proaterogenic

2. IL- 10 1si confirma Inca o data rolul antiaterogen

3. Hcy este un mesager proinflamator eficient care creaza conditiile aparitiei stresului oxidativ,
ilustrat direct prin dependenta activitatiilor enzimatice ale GPx si SOD de procesul de
imbatranire.

4. Datele obtinute ne permit sa precizam faptul ca aging- ul este legat direct de stresul oxidativ si
procesul inflamator.

5. La vérstnicii din populatia romaneasca, purtitorii heterozigoti ai alelelor mutante T pentru
MTHFR si V pentru CETP au fost asociate cu scaderea usoara a riscului pentru ML

6. Conturarea unor noi biomarkeri precum si elucidarea mecanismelor implicate in aging vor
permite dezvoltarea unor metode de investigare si interventionale bazate pe imunogenomica si

biologie celulara.
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Introduction

In the past years, the ever larger number of “seniors” have beseted the society and the
economy not only at individual or family level, but also affecting the entire social security
system which has to bear supplemental costs for their care. The ageing, relevant especially
within developed countries, imposes the elaboration of a real managerial strategy with main
objectives aiming at the prolongation of the active life, the reduction of the disabilities
percentage, as well as the establishing of the exact mechanisms of the age related tissular and
organic involution. Facing these problems with significant medical impact, one requires to know
the phenomenon, as exactly as possible, among the general population.

The immunosenescene is the “key” of the human ageing. The entire ageing associated
pathology is caused by the chronic inflammation coordinated by the oxidative stress and
manifested by the increase of the level of pro-inflammatory cytokins, coded by genes activated

by the kappa B, BF-kB (nuclear factor kappa B) transcription factor.

The Purpose of the Study
We aim, within the present work, to study the ageing among the Romanian population starting
from three “control” points of this process, namely:
4. The inflammation, the initial step in the development of atherosclerosis, ATS [9].
5. The hyperhomocysteinemia, HHcy, which appears with age, determining pro-
inflammatory and proatherosclerotic changes [10].
6. The genetic polymorphisms predictive or non-predictive of a “successful ageing”
[11].

Material and Method

One elaborated three case-control type studies: two clinical ones and an experimental one
on animals:

° The diagnosis study of evaluating the cytokine profile in immunosenescence comprised
the determination, through ELISA (enzyme -linked immunoabsorbent assays) type
immunoenzimatic tests of the serum level of IL-1p, IL-6, IL-10 and IL-17 both with patients and
with witnesses.

> The hyperhomocysteinemia experimental model aimed at establishing the oxidant and
pro-inflammatory status with old animals in comparison with the young ones, by determining the

SOD (superoxide dismutase), GPx (glutation peroxidase) activity by specific biochemistry



techniques. One used the ELISA immunoenzimatic technique in order to evaluate the level of IL-
6 of the serum.

o The last study consisted in evaluating the genetic markers which are implied in ageing,
such as: the 1405V polymorphism of the cholesteryl ester transfer protein (CETP), the C677T
polymorphism of methylenetetrahydrofolate reductase, MTHFR and the functional variant of the
Klotho gene named KL-VS. The genotyping was performed by molecular analysis, one using the
technique of enzymatic digestion of the amplified fragment PCR-RFLP ( Polymerase Chain
Reaction — Restriction Fragments Length Polymorphism) which implied using the characteristic
restriction enzymes. Generally speaking, the value of the inflammatory markers and of SNPs
(single nucleotide polymorphisms), as independent predictors of the atherosclerosis process, is

controversial, and their variations must be interpreted within clinical context.

The Research Infrastructure

1. The Laboratory of Functional Genomics, Proteomics and Experimental Pathology of the
Oncological Institute, Cluj-Napoca — the determination of the serumal cytokins by ELISA
method and of the genetic mutations by PCR- RFLP. 2. The Tests Laboratory of the Medical
Clinic 11 — biochemical determinations of the serumal parametres. 3. The Medical Biochemistry
Department — enzymatic dosings. 4. The Clinical Pharmacology Department — experimental

study on animals.

Results:

The Cytokine Profile in Immunosenescence

There are statistically significant differences between the two groups (patients and witnesses)
as far as the serumal level of determined pro- and anti-inflammatory cytokins is regarder,

namely:

= The IL-7 level of alkaline phosphatase, PAL and of cholesterol Col is significantly high

with patients in comparison with the witnesses’ one;

= the IL-7 concentration is significantly high in the presence of the neuro- or cardiovasculary
pathology, a context in which IL-7 can be a biomarker for ATS; the therapy with anticytokins
could have a special role within the first phases of this process;

= the IL- 1B and IL- 6 serumal concentrations are significantly high with witnesses in

comparison with the patients’ ones, being markers of “Inflamm- Ageing”;



= the IL-10 concentration is significantly high with the control group, as a proof of the

antiatherogen role.

= One established a moderate positive correlation between IL-7 and PAL, a correlation which
Is present in the autoimmune diseases as well, such as ankylopoietic spondylitis and primitive
billiary cirrhosis and a negative correlation between IL- 1B, pro-inflammatory cytokin and IL-10,

anti-inflammatory and antiatherogen cytokin.

= The IL-17 level is significantly high with women, one observing no differences between the
two age groups (65-75 and 75+).

= The IL-6 concentration is significantly low in the presence of the neuro- or cardiovascular

pathology, the undiagnosed autoimmune pathology having a role as well;

The Role of Hyperhomocysteinemia in Ageing
The obtained results indicate the fact that there is a clear association between
hyperhomocysteinemia, the pro-inflamamtory status and the oxidative stress, directly highlighted
by the dependence of the enzymatic activity of GPx and SOD on ageing.

= The inflammatory process generated by the administration of homocysteine, Hcy
created the conditions of the occurrence of the oxidative stress. Exogenously administered, Hcy
caused a significant decrease of the IL-6 concentration with adult rats, by an unknown
mechanism. With youths, the IL-6 level increased, in comparison with the one of the witness

group, but statistically insignifiantly.

= The GPx activity dropped/decreased with both age groups after one administrated them
Hcy, considered an efficient pro-inflammatory messenger which can activate different cytokins

by the increase of the oxidative stress, with the young and adult rats.

= The eritrocitary SOD activity, marker of the oxidative stress, dropped/decreased within
both groups (youths and adults) after the administration of Hcy, even after a duration of short
exposure. As we expected, Hcy modified the antioxidant balance by generating ROS, the

enzyme being the target of the superoxide anion produced excessively.

Genetic Mutations Implied in the Physiological and Pathological Ageing



With the old people of the Romanian population, the presence of the T allele has
beneficent effects, the heterozigote bearers of the mutant allele being protected by MI; the
C677T mutation did not represent a risk factor for the coronary diseases, CHD and myocardial

infarction, Ml in the investigated groups and in other similar ones.

. The CETP genotypes for the 1405V polymorphism were associated with a slight
decrease of the Ml risk, the heterozigote bearers of the mutant allele being protected against this

pathology; the homozigots for the normal allele develop this pathology more easily.

= Studies would be necessary in which one should establish the value (the degree) of the

CETP or MTHFR inhibition with the purpose of preventing the coronary diseases.

o With the caucasian people of the Transilvania area, with the age between 65 and 90
years, one established no association between the polymorphic variant of the Klotho, KL-VS and
CHD gene; one observes the absence of the homozigote genotype for the mutant allele with the

Romanian population.

= This study involves the need of elaborating more ample studies on families, in order for

one to demonstrate the impact that SNPs have on such a severe pathology.

Conclusions

1. IL- 17 could be considered a new pro-atherogenic biomarker.

2. IL- 10 confirms the anti-atherogenic role once again.

3. Hcy is an efficient pro-inflammatory messenger which generates the conditions of the
occurrence of the oxidative stress, directly illustrated by the dependence of the enzymatic
activities of GPx and SOD on the ageing process.

4. The obtained data allow us to specify the fact that the ageing is directly related to the oxidative
stress and the inflammatory process.

5. With the old people of the Romanian population, the heterozygote bearers of the T mutant
alleles for MTHFR and V for CETP have been associated with the slight decrease of the risk for
MI.

6. Outlining new biomarkers, as well as elucidating the mechanisms which are implied in the
ageing will allow one to develop some investigation and interventional methods based on

immunogenomics and cellular biology.
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