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INTRODUCERE

Sindromul metabolic a devenit una dintre cele mai frecvente maladii a zilelor noastre, a
cirei prevalentd este in continui crestere. In prezent, mijloacele de prevenire si tratament sunt
insuficiente. ldentificarea unor factori cheie in initirea, dezvoltarea si progresia acestui sindrom
si a complicatiilor sale devine astfel o provocare a momentului.

Paraoxonaza 1 (PON1), membra a familiei paraoxonazelor, pare sda aiba rol protectiv
antioxidant. Concentratia enzimatica si activitatea sa pot fi modulate de factori alimentari sau ai
stilului de viata, de lipoproteine, de diverse substante farmacologice, macromolecule biologice
dar si de mutatii punctiforme la nivelul ADN-ului.

In tratamentul sindromului metabolic, unul dintre punctele esentiale ale algoritmului
terapeutic, ar putea fi PON1. Utilizand particule PONL1 sintetice, am putea eficientiza combaterea
stresului oxidativ inca din primele etape ale aparitiei sale, s-ar putea realiza o preventie precoce a
patologiei ce presupune stres oxidativ, ne mai fiind obligati sa rezolvam ulterior consecintele
acestuia.

Prevalenta obezitatii abdominale este In continud crestere. Studii recente au demonstrat ca
aceasta se asociaza cu valori reduse ale activitatii HDL-PON1 datorita modificarilor in continutul
HDL, fapt care conduce la scaderea activitatii PON1. Toate aceste modificari pot promova
progresia spre sindrom metabolic (SM).

La nivel hepatic, prima expresie a SM este reprezentata de ficatul gras non-alcoolic. Desi
au fost identificate numeroase modificari la pacienti cu steatoza hepatica sau SHNA, pana in
prezent nu a putut fi precizat stimulul care determina progresia steatozei spre SHNA.

De asemenea, numeroase componente ale stilului de viata, obiceiuri alimentare, utilizarea
substantelor medicamentoase influenteaza concentratia si activitatea PON1. Datele cunoscute in
acest sens nu sunt uniforme, s-au descris variatii in functie de zonele geografice studiate sau in
raport cu diferite grupuri etnice. Din acest motiv este necesara o evaluare obiectivd,
particularizata a acestor date la nivelul populatiei in care se aplica.

STADIUL ACTUAL AL CUNOASTERII

Desi complexitatea organismelor vii in timpul evolutiei a crescut enorm, din punct de
vedere molecular au apdrut noutdfi minore. Paraoxonazele (PON) sunt probabil enzime
ancestrale care, in contrast cu alte enzime mai moderne din punct de vedere evolutiv, poseda o
gama largd de specificitdfi, iar aceasta versatilitate catalitici a acestor enzime face posibila
realizarea unor multitudini de functii. Duplicarea genelor si divergenta lor au condus la aparitia
unor proteine mult mai specializate, cu o eficienta metabolicd 1nalta (o enzima cu mai multi
,parteneri” sau mai multe substrate).

Cea mai mult studiata enzima a familiei este PON1 datorita implicarii ei intr-0 multitudine
de afectiuni care se valideaza ca urmare a stresului oxidativ. Paraoxonaza 1 (PON1) este una
dintre cele mai importante enzime serice antioxidante care, o datd cu asocierea de lipoproteinele



cu densitate mare (HDL), este capabila sa reduca oxidarea particulelor de lipoproteine cu
densitate micd (LDL) si a HDL. Desi descrisa initial ca o hidrolaza a organofosforicelor, PON1
este o arilesteraza, numele sau datorandu-se substratului paraoxon. De asemenea, are activitati
enzimatice de lactonaza, peroxidaza sau asemanatoare fosfolipazei A,

Activitatea serica a PONI prezintd mari variatii interindividuale. Pana in prezent au fost
identificate peste 160 de polimorfisme ale PON1, unele situate n regiunea codificatoare, altele in
introni sau in regiunea reglatoare a genei. Cantitatea si/sau eficienta functiilor PON1 pot fi
determinate de mutatiile punctiforme (single nucleotide polimorphisms, SNPs) ale genei. Tn
populatia umana exista o distributie polimorfica a activitatii paraoxonazei plasmatice astfel incat
pot exista 3 fenotipuri diferite care sd prezinte activitate paraoxonazica scazuta, intermediara sau
crescuta.

In ceea ce priveste SNPs si asocirea lor cu sindromul metabolic (SM) sau componente ale
sale, studiile efectuate pana in prezent sunt fie incomplete (nu cerceteaza toate activitatile PON1
si/sau nu realizeazd o analizd a acestora in raport cu modificarile genetice) sau rezultatele
obtinute sunt inconsecvente si/sau contradictorii.

Cinci dintre cele mai importante SNPs ale genei PON1: doua de la nivelul regiunii
codificatoare (L55M si Q192R) si trei de la nivelul regiunii promoter (-909G>C, -162A>G, -
108C>T) au fost identificate ca cei mai importanti modulatori ai activitatii enzimatice a PON1.

In studiul de fatd ne-am propus si apreciem potentialele avantaje genetice ale acestor SNPs
si activitatea PON1 1n cursul procesului oxidant al SM.

METODOLOGIE GENERALA

Fiecare subiect inclus in studiu si-a exprimat in scris acordul de a participa la acest studiu.
Toti subiectii au fost supusi unui examen clinic general, li s-au colectat date anamnestice si li s-a
determinat valoarea circumferintei abdominale, a tensiunii arteriale si a indicelui de masa
corporala.

Criterii de excludere: Au fost exclusi din studiu subiectii care prezentau evidente
medicale relevante pentru afectarea hepatica (hepatite virale acute sau cronice), consum declarat
de alcool >20g/zi la barbati si >10g/zi la femei, in ultimele 6 luni, hepatite autoimune, ciroza
biliara primitiva, colangita sclerozanta primitiva, deficit de alfa-1 antitripsina, hemocromatoza,
porfirie, sindrom Budd-Chiari, ciroza hepatica, boli inflamatorii ca infectii, afectiuni psihiatrice
care prezinta modificari ale valorilor PON1, malignitati, boli renale.

CONTRIBUTIA PERSONALA

Studiul 1. Polimorfismele si activitatile PON1 la pacienti cu obezitate
abdominala

Introducere: Obiectivul acestui studiu a fost de a evalua polimorfismele Q192R si L55M
si activitatile (paraoxonaza, arilesteraza si lactonaza) PONI la pacientii cu obezitate abdominala.
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Material si metoda: Am format 2 loturi de pacienti consecutivi. Primul lot a cuprins
pacienti cu circumferinfa abdominala >94 cm la barbati si >80 cm la femei. Al doilea lot a fost
constituit din pacienti care aveau circumferinta taliei <94cm la barbati si <80cm la femei. In
primul grup au fost inclusi 94 de pacienti iar in al doilea grup 47 de subiecti. Cele doua grupuri
au fost echilibrate ca varsta si sex. Valorile HDL-colesterol au fost catalogate ca normale
<40mg/dl (1,03 mmol/L) la barbati si <50mg/dl (1,29 mmol/L) la femei. Tuturor subiectilor li s-
au determinat valorile HDL-colesterol, activitatile de paraoxonaza, arilesteraza si lactonaza ale
PON1. De asemenea, s-a efectuat genotiparea pentru polimorfismele regiunii codificatoare a
genei PON1 Q192R si L55M. Analiza statistica a datelor s-a realizat cu programul Medcalc
versiunea 12.7.

Rezultate: Am determinat existenta unei corelatii inverse intre valorile varstei si logP-ase
(r=-0,170; P=0,05). Nu am gasit o corelatie intre valorile varstei si cele ale A-ase sau L-ase (r=-
0,058; P=0,5; respectiv r=-0,045; P=0,6). Sexul pacientilor nu a avut o influenta semnificativa
asupra P-ase, A-ase sau L-ase (P=0,9; P=0,1; respectiv P=0,2). Am stabilit o corelatie intre
valorile HDL-C si cele ale logP-ase, A-ase si L-ase (r=0,213; P=0,01; r=0,303; P<0,001,
respectiv r=0,271; P=0,002). Pacientii cu genotipul R192R au avut valori semnificativ statistic
mai mari ale logP-ase comparativ cu cei Q192Q (P<0,001). De asemenea, heterozigotii Q192R
au avut valori semnificativ statistic mai mari ale logP-ase comparativ homozigotii Q192Q
(P<0,001). Polimorfismul PON1 Q192R nu a influentat valorile A-ase si L-ase (P=0,7; respectiv
P=0,4). Polimorfismul PON1 L55M a influentat valorile tuturor celor trei activitati ale PON1.
Astfel subiectii L55L au avut valori ale logP-ase mai mari decét cei L55M (P=0,001) sau M55M
(P<0,001). Homozigotii L55L au avut cele mai mari valori ale logP-ase, L-ase. Am conceput o
regresie liniard multipla pentru a aprecia in ce masura valorile activitatii P-ase sunt independent
explicate de urmatoarele variabile: varsta, statutul de persoanda obeza, polimorfismul L55M,
polimorfismul Q192R si nivelul HDL-C. Modelul ales de noi a explicat variabilitatea activitatii
P-ase in proportie de 69,1%. Genotipul QR a avut cea mai mare influentd asupra variabilitatii
acestel activitati (R2 = 40,6%; P<0,001). Varsta si obezitatea nu au avut influenta semnificativa
asupra P-ase. Atunci cand am aplicat corectia pentru masuratori multiple, genotipul LM nu si-a
pastrat influenta independenta. Am construit un model care sa explice variabilitatea A-ase prin
utilizarea unei regresii liniare multiple si au fost introduse in modelul final: sexul, obezitatea,
polimorfismul L55M, polimorfismul Q192R, nivelul HDL-C. Modelul a explicat variabilitatea
A-ase in proportie de 40,3%. Genotipul MM a avut cea mai mare influentd asupra variabilitatii
activitatii (R2 = 11,3%; P<0,001). Sexul nu a influentat semnificativ A-ase. Atunci cand am
aplicat corectia pentru masurdtori multiple, genotipurile QR si RR nu si-au pastrat influenta
independenta. Tn modelul care si explice variabilitatea L-ase prin utilizarea unei regresii liniare
multiple au fost introduse: obezitatea, polimorfismul L55M, polimorfismul Q192R, nivelul
HDL-C. Modelul a explicat variabilitatea L-ase in proportie de 28,6%. Genotipul MM a avut cea
mai mare influentd asupra variabilitatii activitatii (R®> = 7,4%; P<0,001). Obezitatea nu a
influentat semnificativ L-ase. Atunci cand am aplicat corectia pentru masuratori multiple,
genotipul QR nu si-a pastrat influenta independenta.



Concluzii: Activitatea paraoxonazica a PONI1 este redusd la subiecti cu obezitate
abdominala; homozigotii R192R au cea mai mare activitate paraoxonazicd; homozigotii L55L
au cele mai mari valori ale tuturor celor 3 activitati ale PON1. Circumferinta abdominala a
influentat numai variabilitatea activitatii arilesterazice a PONL1.

Studiul 2. Polimorfismele regiunii reglatoare si activitatile PON1 la
pacienti cu SM

Introducere: Scopul studiului a fost de a investiga influenta a trei polimorfisme (SNPs) (-
108C>T, -162A>G si -909G>C) din regiunea promotor a genei PON1, asupra activitatii acestei
enzime, la pacienti cu SM.

Material si metode: Am format 2 loturi de pacienti consecutivi, primul lot a cuprins
pacienti cu sindrom metabolic iar al doilea a fost constituit din pacienti fara sindrom metabolic.
Cele doua loturi au fost echilibrate ca varsta si sex. Diagnosticul de SM a fost stabilit conform
criteriilor Federatiei Internationale de Diabet (IDF): prezenta a mai mult de 3 dintre urmatoarele
criterii a fost catalogat ca SM: circumferinta taliei >94 cm la barbati si >80cm la femei,
hipertrigliceridemie >150mg/dl (1,7 mmol/L), HDL-colesterol <40mg/dl (1,03 mmol/L) la
barbati si <50mg/dl (1,29 mmol/L) la femei, HTA >130/85 mmHg sau tratament antihipetensiv,
hiperglicemie a jeune >100mg/dl (5,6 mmol/L) sau tratament antidiabetic. Fiecarui pacient in
parte i s-au dozat activitatile enzimatice ale PON1, s-au determinat valorile variabilelor biologice
necesare pentru definirea SM si s-a efectuat genotiparea pentru SNPs regiunii promoter a genei
PON1(-108C>T, -162A>G si -909G>C). Pentru analiza statistica a datelor am utilizat softul
statistic SPSS versiunea 21.

Rezultate: Nu s-au constatat diferente semnificative de distributie a polimorfismelor -
108C>T, -162A>G si -909G>C, intre pacientii cu SM si grupul de control (p=0,5; p=0,6;
respectiv. p=0,9). Polimorfismele -108C>T si -909G>C au fost asociate cu activitatea
paraoxonazica (p=0,03; respectiv p=0,006), arilesterazica (p<0,001; respectiv p<0,001) si
lactonazica (p<0,001; respectiv p<0,001). Polimorfismul -162A>G nu s-a asociat cu activitatea
paraoxonazica (p=0,3) sau lactonazica (p=0,1), dar a influentat activitatea arilesterazica (p=0,03).

Concluzii: Activitatile PON1 au fost influentate de catre toate cele trei SNPs, indiferent de
prezenta SM.

Studiul 3. Asocieri ale stilului de viata cu activitatile PON1

Introducere: Obiectivul acestui studiu a fost de a investiga, Tntr-o cohorta reprezentativa
de subiecti cu steatozd hepatica, activitatile PON1 (arilesterazica, paraoxonazica si lactonazicd)
cat si posibila influentda a factorilor non-genetici, pentru a identifica noi metode de abordare a
acestei patologii.

Material si metode: Participantii inclusi in studiu au fost 39 de subiecti cu steatoza
hepatica. Grupul de control a constat in 60 de subiecti care nu au prezentat steatoza hepatica la
evaluarea ultrasonografica. Ambele grupuri au fost echilibrate in ceea ce priveste varsta si sexul.
Diagnosticul de steatozd hepatica a fost pus in urma examinarii ultrasonografice. De asemenea,
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fiecare participant la studiu a raspuns in scris intrebarilor unui chestionar privind stilul de viata:
obiceiuri alimentare, activitatea fizica desfasurata, consum de medicamente, droguri sau tutun,
dietd. Fiecdrui subiect i s-a efectuat examen clinic si anamnestic si 1 s-au dozat activitatile
enzimatice ale PONI1 si valorile HDL-colesterol, colesterolului total, a glicemiei, trigliceridelor
(TG). Am utilizat softul statistic SPSS versiunea 21 pentru prelucrarea statistica a datelor.

Rezultate: Nu am constatat diferente semnificative statistic intre cele 2 loturi in ceea ce
priveste activitatile PON1. Activitatea A-ase S-a corelat invers cu circumferinta taliei si direct cu
valorile HDL si colesterolului total. Activitatea L-ase s-a corelat slab, pozitiv cu valorile HDL-C
iar activitatea P-ase s-a asociat pozitiv cu valorile colesterolului total. Activitatile enzimatice nu
au fost influentate de sex si nu am constatat corelatii intre activitatile PONI si valoare glicemiet,
TG sau IMC. Am observat diferente semnificative statistic intre cele 2 loturi in ceea ce priveste
valorile TG, glicemiei, IMC, circumferintei abdominale, prezentei DZ, HTA sau consumului de
medicamente hipolipemiante. Fumatul a avut o influentda semnificativa asupra valorilor
arilesterazei pe cand activitatea P-ase a fost influentata de consumul de alcool.

Concluzii: Activitatile PON1 nu au fost diferite semnificativ statistic intre cele 2 grupuri
studiate. Colesterolul total s-a asociat pozitiv cu activitatea P-ase. Activitatea A-ase s-a corelat
pozitiv cu HDL-C si colesterol total si negativ cu circumferinta taliei. Activitatea L-ase s-a
corelat cu valorile HDL-C. Fumatul si consumul de alcool au influentat activitatile PONT.

CONCLUZII GENERALE

1. Activitatea P-ase si A-ase este redusa la pacientii cu obezitate abdominala din aceasta
regiune geografica.

2. Activitatea A-ase a fost influentata de prezenta obezitatii abdominale.

3. Polimorfismul Q192R a influentat activitatea P-ase, iar polimorfismul L55M a influentat
toate cele 3 activitati ale PONI.

4. Polimorfismul -108TT a influentat activitatea P-ase, fiind determinantul major al acestei
activitati a PONI1, la pacienti cu SM.

5. Polimorfismul -909GC a influentat toate cele 3 activitati ale PON1, varianta homozigota
-909GG conferind cea mai mare protectie antioxidanta, la pacienti cu SM .

6. Polimorfismul —A162G a influentat numai activitatea A-ase a PON1, la pacienti cu SM.

7. Valori reduse ale activitatii P-ase a PON1 s-au asociat cu variantele genetice -108TT si -
909CC, la pacienti cu SM.

8. Activitatea redusa a A-ase a fost corelata cu variantele -108TT, -909CC si -162GG, la
pacienti cu SM.

9. Polimorfismele genetice T-108T si C-909C s-au asociat cu valori reduse ale activitatii L-
ase, la pacienti cu SM.

10. Fumatul a influentat activitatea A-ase, la pacienti cu steatoza hepatica.

11. Consumul de alcool a influentat activitatea P-ase, la pacienti cu steatoza hepatica.

12. Toate activitatile PON1 s-au asociat direct cu valorile HDL, la pacienti cu SM



13. Nu am obtinut diferente semnificativ statistic intre cele 2 loturi (cdnd am comparat
subiecti cu si fara steatoza hepatica) in ceea ce priveste activitatile PONT1.

14. Activitatea A-ase s-a corelat negativ cu circumferinta taliei si direct cu valorile HDL si
CT, la pacienti cu steatoza hepatica.
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INTRODUCTION

Metabolic syndrome has become one of the most common diseases of our time, whose
prevalence is growing. Currently, the means of prevention and treatment are insufficient.
Identifying key factors in the initiation, development and progression of this syndrome and its
complications is one of the greatest challenges of the moment.

Paraoxonase 1 (PON1), member of the paraoxonase family, seems to have a protective
antioxidant role. Serum concentrations and activity of PON1 can be modulated by dietary factors
or by lifestyle, lipoproteins, various pharmacological substances, biological macromolecules and
point mutations in the DNA.

PONZ1could play a major role in the therapeutic algorithm for the treatment of metabolic
syndrome. The use of synthetic substrates for PON1 could help fight against oxidative stress at
early stages of its appearance and might achieve early prevention of pathologies involving
oxidative stress, without the need for a further solution for its consequences.

The prevalence of abdominal obesity is growing. Recent studies have shown that it is
associated with low HDL-PONL1 activity due to changes in the content of HDL, which leads to
decreased PONL1 activity. All these changes may promote progression to metabolic syndrome
(MS).

In the liver, the first expression of MS is the non-alcoholic fatty liver disease. Although
many changes have been identified in patients with steatohepatitis or NASH, there are still no
stimuli identified for the determination of the progression from steatosis to NASH.

Moreover, many lifestyle components, the diet, the use of drugs, affect PON1
concentration and activity. Literature data in this respect are not uniform, with variations
depending on the geographical areas studied or in relation to different ethnic groups. Therefore,
there is need for an objective and customized assessment of these data in the study population.

CURRENT STATE OF KNOWLEDGE

Although the complexity of living organisms during the evolution has grown
tremendously, there is some minor molecular novelty. Paraoxonases (PON) are probably
ancestral enzymes which, in contrast to other enzymes more modern from a revolutionary point
of view, have a wide range of specificities and the catalytic versatility of these enzymes makes it
possible to achieve a multitude of functions. Gene duplication and divergence led to the
emergence of much more specialized proteins, with increased metabolic efficiency (an enzyme
with multiple "partners™ or more substrates).

The most studied enzyme of the family is PON1 due to its involvement in a wide range of
conditions validated as a result of oxidative stress. Paraoxonase 1 (PON1) is one of the most
important serum antioxidant enzymes, which in combination with high-density lipoproteins
(HDL) is able to reduce the oxidation of low-density lipoproteins (LDL) and HDL particles.
Although originally described as an organophosphates hydrolase, PON1 is an arylesterase, its
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name being due to the paraoxon substrate. It also has enzymatic activity as lactonase, peroxidase,
or similar to phospholipase A2.

Serum PONL1 activity shows large interindividual variations. So far, over 160 PON1
polymorphisms have been identified, some located in the coding region, others in introns or in
the regulatory region of the gene. The amount and/or efficiency ofPON1 functions can be
determined by point mutations (single nucleotide polymorphisms, SNPs) of the gene. In the
human population there is a polymorphic distribution of plasma paraoxonase activity so that
there can be three different phenotypes showing low, intermediate or high paraoxonase activity.

Regarding SNPs and their association with metabolic syndrome (MS) or with its
components, studies to date are either incomplete (they did not assess all PON1 activities and/or
did not analyze them in relation to genetic modifications), or results obtained are inconsistent
and/or contradictory.

Five of the most important SNPs in the PON1 gene, two in the coding region (L55M and
Q192R) and three in the promoter region (-909G>C,-162A>G,-108C>T), were identified as the
most important modulators of PON1 enzyme activity.

Our study aimed to assess the potential genetic benefits of these SNPs and PON1 activity
during the oxidative stress triggered by MS.

General methodology

Each subject included in the study expressed his/her written consent to participate in this
study. All subjects underwent a general clinical examination, were collected case history data
and the following parameters were determined: waist circumference, blood pressure and body
mass index.

Exclusion criteria. The following were excluded from the study: subjects who had liver
disease in their medical records (acute or chronic viral hepatitis), subjects with an alcohol
consumption of >20g/day in men and >10g/day in women over the last six months, subjects with
autoimmune hepatitis, primary biliary cirrhosis, primary sclerosing cholangitis, alpha-1
antitrypsin deficiency, hemochromatosis, porphyria, Budd-Chiari syndrome, liver cirrhosis,
inflammatory diseases such as infections, psychiatric disorders with changes in PON1 values,
malignancies, renal diseases.

PERSONAL CONTRIBUTION

Study 1. PON1 polymorphisms and activities in patients with abdominal
obesity

Introduction. The objective of this study was to assess PON1 polymorphisms (Q192R and
L55M) and activities (paraoxonase, arylesterase and lactonase) in patients with abdominal
obesity.
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Materials and methods. We formed two groups of consecutive patients. The first group
included patients with waist circumference> 94 cm in men and> 80 cm in women. The second
group included patients with waist circumference <94cm in men and <80 cm in women. The first
group consisted of 94 patients and the second group of 47 subjects. The two groups were
balanced in terms of age and gender. HDL-cholesterol levels were classified as normal <40
mg/dl (1.03 mmol/L) in men and <50 mg/dl (1.29 mmol/L) in women. The following parameters
were determined in all subjects: HDL-cholesterol, PON1 paraoxonase, lactonase and arylesterase
activity. Furthermore, genotyping was performed for PON1 gene polymorphisms in the coding
region (Q192R and L55M). Statistical data analysis was performed with MedCalc software
version 12.7.

Results. There was an inverse correlation between age and paraoxonase values (r = -0.170,
P = 0.05). There was no correlation between age and arylesterase and lactonase values (r = -
0.058, P = 0.5, respectively r = -0.045, P = 0.6). Gender of patients had a significant influence on
paraoxonase, arylesterase and lactonase (P = 0.9, P = 0.1, respectively P = 0.2). There was a
correlation between HDL-C and paraoxonase, arylesterase and lactonase values (r = 0.213, P =
0.01; r = 0.303, P <0.001; respectively r = 0.271, P = 0.002). Patients carrying the R192R
genotype had statistically significantly higher values of paraoxonase than those carrying the
Q192Q genotype (P <0.001). Q192R heterozygotes also had statistically significantly higher
paraoxonase values than homozygous Q192Q (P <0.001). PON1 Q192R polymorphism did not
influence arylesterase and lactonase values (P = 0.7, respectively P = 0.4). PON1 L55M
polymorphism influenced the values of all three PON1 activities. Thus, subjects carrying the
L55L polymorphism had higher paraoxonase values than those carrying the L55M
polymorphism (P = 0.001) or the M55M polymorphism (P <0.001). L55L homozygotes had the
highest paraoxonase and lactonase values. Multiple linear regression was designed in order to
assess the extent to which paraoxonase activity values are independently explained by the
following variables: age, obese status, L55M polymorphism, Q192R polymorphism and HDL-C
levels. The model chosen in this study explained the variability in paraoxonase activity to an
extent of 69.1%. QR genotype had the greatest influence on the variability of this activity (R? =
40.6%, P <0.001). Age and obesity had no significant influence on paraoxonase activity. When
applying the correction for multiple measurements, LM genotype did not retain its independent
influence. A model was designed in order to explain the variability in arylesterase activity by
using multiple linear regression and the following parameters were introduced in the final model:
gender, obesity, L55M polymorphism, Q192R polymorphism, HDL-C levels. The model
explained the variability in arylesterase activity in a proportion of 40.3%. MM genotype had the
greatest influence on the variability of the activity (R?> = 11.3%, P <0.001). Gender did not
significantly influence arylesterase activity. When applying the correction for multiple
measurements, QR and RR genotypes did not retain their independent influence. The model
accounting for the variability in lactonase activity by using multiple linear regression consisted
of the following parameters: obesity, L55M polymorphism, Q192R polymorphism, HDL-C
levels. The model explained the variability in lactonase activity in a proportion of 28.6%. MM
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genotype had the greatest influence on the variability of the activity (R* = 7.4%, P <0.001).
Obesity did not significantly influence lactonase activity. When applying the correction for
multiple measurements, QR genotype did not retain its independent influence.

Conclusion. PON1 paraoxonase activity is reduced in subjects with abdominal obesity;
R192R homozygotes have the highest paraoxonase activity; L55L homozygotes have the highest
values of all three PON1 activities. Waist circumference only influenced the variability in PON1
arylesterase activity.

Study 2. Polymorphisms in the PON1 regulatory region and PON1
activities in patients with MS

Introduction. The purpose of the study was to investigate the influence of the three
polymorphisms (SNPs) (-108C>T, -162A>G and -909G>C) in the PON1 promoter region on the
activity of this enzyme in patients with MS.

Materials and methods. We formed two groups of consecutive patients, the first group
included patients with metabolic syndrome and the second included patients without metabolic
syndrome. The two groups were balanced in terms of age and gender. The diagnosis of MS was
established according to the criteria set by the International Diabetes Federation (IDF): the
presence of more than 3 of the following criteria led to the diagnosis of MS: waist
circumference> 94 cm in men and> 80 cm in women, hypertriglyceridemia > 150 mg/dl (1.7
mmol/L), HDL-cholesterol <40 mg/dl (1.03 mmol/L) in men and <50 mg/dl (1.29 mmol/L) in
women, high blood pressure> 130/85 mmHg or antihypertensive drug treatment, fasting
hyperglycemia> 100 mg/dl (5.6 mmol/L) or antidiabetic drug treatment. Each patient was dosed
PON1 enzymatic activities, determining values of biological variables needed to define MS and
genotyping was performed for SNPs in PON1 gene promoter region (-108C>T, -162A>G and -
909G>C). SPSS statistics software version 21 was used for statistical analysis.

Results. There were no significant differences in the distribution of -108C>T, -162A>G,
and -909G>C polymorphisms between patients with MS and the control group (p = 0.5, p = 0.6,
respectively p = 0.9). 108C>T and 909G>C polymorphisms were associated paraoxonase activity
(p =0.03, p = 0.006), arylesterase activity (p <0.001, p <0.001) and lactonase activity (p <0.001,
p <0.001). -162A>G polymorphism was not associated with paraoxonase activity (p = 0.3) or
lactonase activity (p = 0.1), but influenced arylesterase activity (p = 0.03).

Conclusion. PON1 activities were influenced by all three SNPs, regardless of the presence
of MS.

Study 3. Correlation between lifestyle and PONL activities

Introduction. The objective of this study was to investigate PON1 activities (arylesterase,
paraoxonase and lactonase) in a representative group of subjects with fatty liver disease, and to
assess the possible influence of non-genetic factors in an attempt to identify new approaches to
this disease.
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Materials and methods. The study consisted of 39 subjects with fatty liver disease. The
control group consisted of 60 subjects without imaging evidence of fatty liver disease. Both
groups were balanced in terms of age and gender. The diagnosis of fatty liver disease was set
after the ultrasound examination. Each study participant also filled in a written questionnaire on
lifestyle: eating habits, physical activity, consumption of medications, drugs or tobacco, diet.
Each subject underwent clinical examination and anamnesis and was dosed PON1 enzyme
activities and HDL-cholesterol levels, total cholesterol, blood sugar, triglycerides (TG). SPSS
statistics software version 21 was used for statistical data analysis.

Results. There were no statistically significant differences between the 2 groups in terms
of PON1 activities. Arylesterase activity was inversely correlated with waist circumference and
directly correlated with HDL and total cholesterol levels. Lactonase activity was poorly
positively correlated with HDL-C levels and paraoxonase activity was positively associated with
total cholesterol levels. Enzyme activities were not influenced by gender and there were no
correlations between PON1 activities and blood sugar levels, TG and BMI. There were
statistically significant differences between the two groups regarding TG levels, blood sugar,
BMI, waist circumference, presence of diabetes mellitus, hypertension or use of lipid-lowering
drugs. Smoking had a significant influence on arylesterase activity, while paraoxonase activity
was influenced by alcohol consumption.

Conclusion. PON1 activities were not significantly different between the 2 groups studied.
Total cholesterol was positively correlated with paraoxonase activity. Arylesterase activity was
positively correlated with HDL-C and total cholesterol and negatively correlated with waist
circumference. Lactonase activity was correlated with HDL-C levels. Smoking and alcohol
consumption influenced PONL1 activities.

GENERAL CONCLUSION

15. PONL1 paraoxonase activity and lactonase activity is reduced in patients with abdominal
obesity in this geographical region.

16. PONL1 arylesterase activity was influenced by the presence of abdominal obesity.

17. Q192R polymorphism influenced paraoxonase activity, and L55M polymorphisms
influenced all three PON1 activities.

18. -108TT polymorphism influenced paraoxonase activity, being the major determinant of
this kind of PON1activity in patients with MS.

19.-909GC polymorphism influenced all three PON1activities, the homozygous-909GG
variant giving the highest antioxidant protection in patients with MS.

20. -A162G polymorphism only influenced arylesterase activity in patients with MS.

21. Reduced values of paraoxonase activity were correlated with -108TT and-909CC genetic
variants in patients with MS.

22. Reduced values of arylesterase activity were correlated with -108TT, -909CC and -
162GG genetic variations in patients with MS.
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23.

24,
25.

26.
27.

28.

T-909C and C-108T gene polymorphisms were correlated with low lactonase activity in
patients with MS.

Smoking influenced arylesterase activity in patients with fatty liver disease.

Consumption of alcohol influenced paraoxonase activity in patients with fatty liver
disease.

All PONL1 activities were directly correlated with HDL levels in patients with MS.

There were no statistically significant differences between the 2 groups (when comparing
subjects with and without fatty liver disease) in terms of PONL1 activities.

PON1 arylesterase activity was negatively correlated with waist circumference and
directly correlated with HDL and CT levels in patients with fatty liver disease.
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