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Ce nu este cunoscut, deocamdata, la subiectul abordat

in ultimii ani, pe 1ang3 importanta hiperglicemiei ca un me-
canism potential in dezvoltarea si progresarea complicatiilor
diabetice microvasculare, tot mai mult se acorda atentie stre-
sului oxidativ.

Ipoteza de cercetare

Evaluarea importantei stresului oxidativ in neuropatia au-
tonoma cardiaca la pacientii cu diabet zaharat tip 1.

Noutatea adusa literaturii stiintifice din domeniu

A fost apreciatd importanta stresului oxidativ, aparitia si
progresarea neuropatiei automone cardiace. De asemenea,
s-a evidentiat implicarea stresului oxidativ in complicatiile
cronice microvasculare ale diabetului zaharat tip 1.

Rezumat

Introducere. In acest studiu de cohorti, au fost incluse 2
loturi, la care s-au apreciat particularitatile clinice, paraclinice
ale neuropatiei autonome cardiace (NAC) si implicarea stresu-
lui oxidativ In patogenia acesteia.

Material si metode. Pentru realizarea scopului studiului
au fost selectati 60 de pacienti (39 de femei si 21 de barbati cu
varsta medie (xSD) de 28,7+9,1 ani si durata DZ de 11,8+9,3
ani, cu diagnosticul confirmat de diabet zaharat tip 1. In baza
rezultatelor testelor functiei vegetative cardiace, esantionul
de studiu a fost divizat In doua loturi: I lot, de control (NAC
absentad) si al II-lea lot, NAC prezenta. Studiul s-a desfasurat in
Clinica de endocrinologie a Spitalului Clinic Republican (mun.
Chisindu) in perioada anilor 2014-2015. Criterii de includere
in studiu: pacienti cu DZ tip 1 confirmat, cu durata >1 an; var-
sta >18 ani. Criterii de excludere din studiu: anemie severad; in-
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What is not known yet, about the topic

In recent years, besides the importance of hyperglycemia
as a potential mechanism in the development and progres-
sion of diabetic microvascular complications, there is much
more interest rising regarding oxidative stress.

Research hypothesis

Significant evaluation of oxidative stress in cardiac auto-
nomic neuropathy in patients with type 1 diabetes mellitus.

Article’s added novelty on this scientific topic

[t was appreciated the importance of oxidative stress in oc-
currence and progression of cardiac autonomic neuropathy.
It has been also revealed the involvement of oxidative stress
in chronic microvascular complications of type 1 diabetes.

Abstract

Introduction. In this descriptive study they were included
2 groups that were assessed clinically, laboratory features of
cardiac autonomic neuropathy (CAN) and involvement of oxi-
dative stress in its pathogenesis.

Materials and methods. To achieve the aim of the study
there were selected 60 patients (39 women and 21 men
with an average age (£SD) 28.7£9.1 years old and the aver-
age duration of diabetes mellitus (DM) 11.849.3 years, with
a diagnosis of type 1 diabetes mellitus (T1DM). Based on
cardiac autonomic function tests, the study group was divided
into two groups: the first group of control (CAN absent) and
second group (CAN present). The study was held in the Re-
publican Clinical Hospital, Chisinau, Republic of Moldova
(Department of Endocrinology) during the period of 2014-
2015. Inclusion criteria in the study: patients with T1DM
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suficienta poliorganica (hepatic3, renala, cardiaca) severd; alte
patologii endocrine (feocromocitom, hipopituitarism, boala
Addison); patologie cardiaca congenitala; sarcina; lactatie;
dezacordul pacientilor. Pacientii inclusi in studiu au fost eva-
luati conform: metodelor clinice: anchetarea; antropometria;
TA, FCC si testelor de laborator: glicemia a jeun (GAJ), glicemia
postprandiala (GPP), HbAlc, colesterol, HDL, LDL, trigliceride,
microalbuminuria, 15-Isoprostan F,, (kit ELISA Oxford Biome-
dical Research).

Rezultate. Au fost determinate nivelele de 15-Isoprostan
F,, un marker al stresului oxidativ, la pacientii cu diabet za-
harat tip 1, cu si fara NAC. S-au constatat nivele sporite de
izoprostan in lotul cu NAC vs. fara NAC si o corelare pozitiva
cu severitatea afectdrii nervoase autonome. A fost apreciata
valoarea diagnostica a 15-Isoprostan F, prin prisma curbei
ROC.

Concluzii. (1) S-a apreciat un nivel crescut de 15-Isopros-
tan F, in lotul cu neuropatie autonoma cardiaca, comparativ
cu lotul de control. (2) S-a evidentiat cresterea nivelului de
15-Isoprostan F,, odata cu progresarea severitatii neuropatiei
autonome cardiace la pacientii cu diabet zaharat tip 1. (3) Va-
lori crescute de 15-Isoprostan F, au fost apreciate la pacientii
cu complicatii cronice microvasculare (retinopatie, nefropatie,
neuropatie) ale diabetului zaharat tip 1, 15-Isoprostan F,,.

Cuvinte cheie: stres oxidativ, neuropatia autonoma car-
diaca, diabet zaharat tip 1.

Introducere

In prezent, rolul stresului oxidativ in patologia DZ nu este
precizat, dar este cunoscut faptul ca DZ este insotit de stres
oxidativ [1]. Studiile precedente au demonstrat o corelatie
dintre stresul oxidativ si hiperglicemie [2]. De asemenea, este
cunoscut faptul ca stresul oxidativ contribuie la accelerarea
aterosclerozei, formarea cataractei, aparitia leziunilor renale,
retinopatiei si neuropatiei diabetice [2]. F2-izoprostanii, uti-
lizati in calitate de markeri ai stresului oxidativ (markeri ai
peroxidarii lipidice) la pacientii diabetici, constau dintr-o se-
rie de compusi tip prostaglandina F2, formati in timpul pero-
xidarii acidului arahidonic printr-un mecanism independent
de calea ciclooxigenazei [2]. Mai mult, a fost dovedit faptul, ca
produsii cdii isoprostanului exercita actiune biologica si pot fi
mediatori patofiziologici ai unor patologii. Studiile precedente
au aratat valori plasmatice crescute de 8-epi-PGF2a (15-Iso-
prostan F2t) 1a pacientii cu DZ tip 1 si tip 2 vs. persoane sana-
toase si valori crescute urinare de 8-epi-PGF, , statistic semni-
ficative, la pacientii cu cetoacidoza diabetica [2, 3]. Am optat
pentru F2-isoprostani deoarece sunt chimic stabili, formati in
vivo, pot fi apreciati atat in ser cat si in urina si nu sunt afectati
de nivelul lipidelor.

Material si metode
Pentru realizarea scopului studiului, au fost selectati 60 de
pacienti (39 de femei si 21 de barbati cu varsta medie (+SD)
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confirmed and duration >1 year; patient’s age >18 years
old. Exclusion criteria were: severe anemia; severe organ
failure (liver, kidney, heart); other endocrine pathologies
(pheochromocytoma, hypopituitarism, Addison’s disease);
congenital cardiac pathology; pregnancy, lactation; patient
disagreement. Patients included in the study were evaluated
according to: clinical methods: investigation; anthropometry;
BP, HR and laboratory tests: fasting plasma glucose (FPG), post
meal glucose (PG), HbAlc, cholesterol, HDL, LDL, triglyce-
rides, microalbuminuria, 15-isoprostane F, (Oxford Biomedi-
cal Research ELISA kit).

Results. During the study there was assessed increased lev-
el of 15-isoprostane F,, an oxidative stress marker, in patients
with T1DM, with and without CAN. It has been noticed in-
creased 15-isoprostane F, levels in CAN positive group vs. CAN
negative group, and possitiv correlation with the progression
of cardiac autonomic neuropathy severity. Diagnostic value of
15-isoprostane F,, was appreciated through the ROC curve.

Conclusions. (1) During the study there was assessed in-
creased level of 15-isoprostane F, in the group with cardiac
autonomic neuropathy compared to the control group. (2)
It has been noticed the increased 15-isoprostane F,, once the
progression of cardiac autonomic neuropathy severity in pa-
tients with type 1 diabetes. (3) Elevated 15-isoprostane F,
levels were observed in patients with chronic microvascular
complications (retinopathy, nephropathy, neuropathy) of type
1 diabetes mellitus, 15-isoprostane F,,.

Key words: oxidative stress, cardiac autonomic neuropa-
thy, type 1 diabetes mellitus.

Introduction

Currently, the role of oxidative stress in diabetic pathol-
ogy is not clear, but it is known that diabetes is accompanied
by oxidative stress [1]. Previous studies have shown a cor-
relation between hyperglycemia and oxidative stress [2]. It
is also known that oxidative stress contributes to the accel-
eration of atherosclerosis, cataracts, kidney lesions, diabetic
retinopathy and neuropathy [2]. F2-isoprostanes are used as
markers of oxidative stress (a marker of lipid peroxidation)
in diabetic patients, consist of a range of compounds of type
prostaglandin F2 formed during the peroxidation of arachi-
donic acid through independent mechanism from the cyclo-
oxygenase pathway [2]. Moreover, it was proven that products
of isoprostane pathway exerts biological activity and may be
pathophysiological mediators of certain pathologies. Previ-
ous studies have shown raising plasma levels of 8-epi-PGF,
(15-isoprostane F, ) in patients with type 1 and type 2 diabetes
versus healthy individuals and elevated urinary 8-epi-PGF,
statistically significant in patients with diabetic ketoacidosis
[2, 3]. We opted for F2-isoprostanes because they are chemi-
cally stable, formed in vivo, can be appreciated in both serum
and urine and are not affected by lipid levels.

Material and methods
In order to achieve the aim of the study, there were se-
lected 60 patients (39 women and 21 men with the average
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de 28,7+9,1 ani si durata medie a DZ de 11,8+9,3 ani), cu dia-
gnosticul confirmat de diabet zaharat tip 1. In baza rezultate-
lor testelor functiei vegetative cardiace, esantionul de studiu
a fost divizat in doua loturi: I lot, de control (NAC absenta) si
al II-lea lot, NAC prezenta. Studiul s-a desfasurat in Clinica de
endocrinologie a Spitalului Clinic Republican (mun. Chisinau)
in perioada anilor 2014-2015.

Criteriile de includere in studiu au fost: pacientii cu DZ tip
1 confirmat, cu durata >1 an; varsta >18 ani. Drept criterii de
excludere din studiu, au servit: anemia severd; insuficienta
poliorganica (hepatic3, renald, cardiaca) severa; alte patologii
endocrine (feocromocitom, hipopituitarism, boala Addison);
patologia cardiaca congenitald; sarcina; lactatia; dezacordul
pacientilor.

Pacientii inclusi in studiu au fost evaluati conform meto-
delor clinice - anchetarea; antropometria; TA, FCC si testelor
de laborator - glicemia a jeun (GAJ), glicemia postprandiala
(GPP), HbA1c, colesterol, HDL, LDL, trigliceride, microalbu-
minuria, 15-Isoprostan F, (kit ELISA Oxford Biomedical Re-
search).

Diagnosticul neuropatiei autonome cardiace a fost sta-
bilit in baza rezultatelor testarii functiei vegetative cardiace,
bateria lui Ewing [4]: (1) Variatia frecventei cardiace la ma-
nevra Valsalva; (2) Variatia frecventei cardiace la hiperpnee;
(3) Raspunsul frecventei cardiace la trecerea in ortostatism;
(4) Raspunsul tensiunii arteriale la ortostatism; (5) Raspunsul
tensiunii arteriale la contractia izometrica a mainii.

Scorul total de severitate al neuropatiei autonome cardiace
(Scor Ewing) reprezinta suma scorurilor individuale, obtinu-
te la testele reflexe cardiovasculare (Ewing, 1994) [4]. Pentru
testele Ewing, a fost utilizat urmatorul scor: anormal (2 punc-
te), limita [borderline] (1 punct), normal (0 puncte). Dupa sco-
rul total de severitate al neuropatiei autonome cardiace, paci-
entii au fost divizati in 3 grupuri, corespunzator: I grup (2-3
puncte) - corespunde neuropatiei autonome cardiace usoare;
I grup (4-6) puncte - corespunde neuropatiei autonome car-
diace moderate; III grup (7-10 puncte), - corespunde neuro-
patiei autonome cardiace severe.

Prezenta retinopatiei diabetice (RD) a fost apreciata cu
ajutorul oftalmoscopiei. Diagnosticul nefropatiei diabetice
(ND) a fost stabilit in baza valorii TA, ratei filtratiei glomerula-
re si microalbuminuriei. Scorul Toronto a permis diagnostica-
rea neuropatiei diabetice periferice (NDP).

Datele sunt prezentate sub forma de valori absolute si re-
lative (%) sau medie si deviere standard. Seriile de date de tip
continuu au fost analizate cu ajutorul testului t-Student. Sensi-
bilitatea si specificitatea valorii diagnostice a 15-Isoprostan F,,
a fost exprimata prin intermediul curbei ROC. Un p<0,05 a fost
considerat statistic semnificativ.

Rezultate

in I lot (de control), varsta medie a constituit 24,0+1,4
ani, iar durata DZ - 3,7+1,7 ani. In al lI-lea lot (NAC prezenta),
varsta medie a fost 31,7+2,4 ani (p<0,001) si durata DZ - de
15,2+2,2 ani (p<0,001).
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age (+SD) 28.7+9.1 years and the average duration of DM
11.8+9.3 years) with a diagnosis of T1DM. Based on cardiac
autonomic function tests the study group was divided into two
groups: the first group of control (CAN absent) and second
group (CAN present). The study was conducted in the De-
partment of Endocrinology of the Republican Clinical Hos-
pital (Chisinau), during the period of 2014-2015.

Inclusion criteria in the study: patients with T1DM con-
firmed and duration >1 year; patient’s age >18 years. Ex-
clusion criteria were: severe anemia; severe organ failure
(liver, kidney, heart); other endocrine pathologies (pheo-
chromocytoma, hypopituitarism, Addison’s disease); con-
genital cardiac pathology; pregnancy, lactation; patient dis-
agreement.

Patients included in the study were evaluated according
to: clinical methods: investigation; anthropometry; BP, HR and
laboratory tests: fasting plasma glucose (FPG), post meal glu-
cose (PG), HbAlc, cholesterol, HDL, LDL, triglycerides, micro-
albuminuria, 15-isoprostane F, (Oxford Biomedical Research
ELISA kit).

Cardiac autonomic neuropathy diagnosis was estab-
lished based on results of cardiovascular autonomic func-
tion test, Ewing’s battery [4]: (1) HR variation on Valsalva
maneuver; (2) Heart rate response to hyperventilation; (3)
Heart rate response to standing up; 4) Blood pressure re-
sponse to standing up; 5) BP response to a sustained hand-
grip.

Total score of severity of cardiac autonomic neuropathy
(Ewing Score) is the sum of the individual scores obtained
on cardiovascular reflex tests (Ewing, 1994) [4]. For Ewing
tests the following scores were used: abnormal (2 points),
borderline (1 point) and normal (0 points). After the total
score of severity of cardiac autonomic neuropathy, patients
were divided into 3 groups accordingly: I group, 2-3 points -
corresponds to mild cardiac autonomic neuropathy; group II,
4-6 points - corresponds to moderate cardiac autonomic neu-
ropathy; group III, 7-10 points - corresponds to severe cardiac
autonomic neuropathy.

The presence of diabetic retinopathy (DR) was estimated
using ophthalmoscope. The diagnosis of diabetic nephropathy
(DN) was established under the BP value, glomerular filtration
rate and microalbuminuria. Toronto score allowed diagnosis
of diabetic peripheral neuropathy (DPN).

Data is presented in absolute and relative values (%) or
mean and standard deviations. Continuous series data were
analyzed by t-Student test. Sensibility and specificity of the
diagnostic value of 15-isoprostane F, was shown by means
of ROC curve. A p<0.05 was considered statistically signifi-
cant.

Results

In the first group (control group) mean age was 24.0+1.4
years and the duration of DM 3.7+1.7 years. In second group
(CAN present) mean age was 31.7+2.4 years (p<0.001) and
duration of diabetes - 15.2+2.2 years (p<0.001).



Tabelul 1. Parametrii de comparatie, in functie de loturi.

Lot I (NAC[-]) Lot II (NAC [+])

Parametrul (n=30) (n=30)

TAs, mmHg 115+2,6 125,5£3,6 <0,001
Tad, mmHg 73,7+2,4 78,5+1,7 <0,05
FCC, bpm 81,5+6,3 92,4+3,4 <0,001
HbA1lc, % 9,840,8 10,7+0,5 <0,0001
GAJ, mmol/1 9,6+1,1 11,1+1,2 <0,05
GPP, mmol/1 8,8+1,1 12,2+1,5 <0,001
Colesterol, mmol/l 4,7+0,4 5,4+0,5 <0,001
HDL-c, mmol/1 1,4+0,1 1,4+0,1 >0,05
LDL-c, mmol/] 3,220,4 3,4+0,2 >0,05
Trigliceride, mmol/] 1,2+0,3 1,4+0,2 >0,05
Microalbuminurie, 19,5+14,5 254,3+68,5 <0,0001

mg/24 ore

Astfel, in lotul de control, s-au apreciat valori medii ale
TAs de 115,0+2,6 mmHg si ale TAd de 73,7+2,4 mmHg vs.
125,5+3,6 mmHg si 78,5+1,7 mmHg, respectiv, In lotul cu NAC,
avand semnificatie statistica atat pentru TAs (p<0,001), cat si
pentru TAd (p<0,05).

S-au apreciat diferite valori ale HbAlc in ambele loturi
(p<0,0001). Atat in lotul cu NAC (10,7+0,5%), cat si fara
(9,8+0,8%); valorile medii ale HbAlc au fost mult crescute
peste cele normale, fiind caracteristice unui DZ tip 1 decom-
pensat. Referitor la mediile GAJ si GPP, s-au evidentiat nivele
mai mari in lotul cu NAC. Astfel, in lotul de control, GAJ a con-
stituit 9,6+1,1 mmol/], iar GPP - 8,8+1,1 mmol/l vs. 11,1£1,2
mmol/] (p<0,05) si 12,2+1,5 (p<0,001) mmol/], respectiv, in
lotul II.

La persoanele fara NAC, nivelul plasmatic al colesterolu-
lui s-a dovedit a fi mai redus (4,7+0,4 mmol/l), comparativ cu
cel al pacientilor cu NAC (5,4+0,5 mmol/I) (p<0,001). Nu s-au
obtinut diferente statistice Intre nivelul HDL-c, LDL-c si cel al
trigliceridelor Intre cele doua loturi.

S-a determinat un nivel crescut al microalbuminuriei in
lotul II - 254,3+68,5 mg/24 ore vs. 19,5+14,5 mg/24 ore din
lotul de control, diferenta statistic semnificativa (p<0,0001).

Ulterior, au fost analizate valorile plasmatice de 15-Isopros-
tan F,. Nivelul valorilor medii de 15-Isoprostan F, au fost cres-
cute, cu semnificatie statistica (p<0,001),in lotul II - 1,2+2,1
ng/ml versus lotul I - 0,4+0,9 ng/ml. 15-Isoprostan F, a atins
valori maximale de 8,02 ng/ml si minimale, de 0,005 mg/ml,
in lotul de cercetare vs. 2,4 ng/ml si 0,0005 ng/ml, in lotul de
control. In functie de severitatea NAC, valorile medii de 15-Iso-
prostan F, s-au repartizat in felul urmator: in NAC usoard -
0,07+0,05 ng/ml, in NAC moderata - 0,5+0,3 ng/ml si in NAC
severd - 2,3+1,2 ng/ml.

Reiesind din datele Figurii 1, valoarea ariei de sub curba
ROC (AUC) a constituit 0,706 (95% CI 0,504 - 0,861, p<0,05),
iar pragul de diagnostic >0,005, pentru care sensibilitatea a
fost de 55,6% si specificitatea - de 80%, cu valoare predictiva
pozitiva de 2,8 si o valoare predicitva negativa de 0,6.

Cu toate ca valorile medii ale 15-Isoprostan F, diferd in cele

Stresul oxidativ in diabetul zaharat

Table 1. Comparison parameters according to groups.

Parameter Group I (CAN [-]) Group II (CAN [+]) b

(n=30) (n=30)

SysBP, mmHg 115+2.6 125.5£3.6 <0.001
DiaBP, mmHg 73.7+2.4 78.5+1.7 <0.05
HR, bpm 81.5%6.3 92.4+3.4 <0.001
HbAlc, % 9.8+0.8 10.7+0.5 <0.0001
FPG, mmol/I 9.6%1.1 11.1+1.2 <0.05
PG, mmol/l 8.8+1.1 12.2+1.5 <0.001
Cholesterol, mmol/l 4,7+0.4 5.4+0.5 <0.001
HDL-c, mmol/1 1.4+0.1 1.4+0.1 >0.05
LDL-c, mmol/1 3.2+0.4 3.4+0.2 >0.05
Triglycerides, mmol/] 1.2+0.3 1.4+0.2 >0.05
Microalbuminuria, 19.5+14.5 254.3+68.5 <0.0001

mg/24 h

Thus, in the control group, average values of systolic
BP were 115+2.6 mmHg and diastolic BP 73.7+2.4 mmHg
vs. 125.5+3.6 mmHg and 78.5+1.7 mmHg, respectively in
CAN group, with statistical significance for both systolic BP
(p<0.001) as well as diastolic BP (p<0.05).

There were appreciated different values of HbAlc in both
groups (p<0.0001). Both in the CAN group (10.7+0.5%) and
CAN absent group (9.8+0.8%) the average HbAlc were more
elevated than normal, being characteristic for decompensated
T1DM. Regarding FPG and PG higher levels were found in the
group with CAN. Thus, in the control group FPG was 9.6+1.1
mmol/l and PG 8.8+1.1 mmol/l vs. 11.1+1.2 mmol/I (p<0.05)
and 12.2+1.5 (p<0.001) mmol/l respectively in the second
group.

In patients without CAN, plasma level of cholesterol has
been shown to be reduced (4.7+0.4 mmol/l) compared to
patients with CAN (5.4+0.5 mmol/I) (p<0.001). No statistical
differences were obtained between the HDL, LDL and triglyc-
erides levels between the two groups.

High levels of microalbuminuria were found in the second
group - 254.3+68.5 mg/24h vs. 19.5+14.5 mg/24h in the con-
trol group, statistically significant difference (p<0.0001).

Subsequently, plasma levels of 15-isoprostane F, were ana-
lyzed. The mean values of 15-isoprostane F, were increased,
with statistical significance (p<0.001), in group Il - 1.2+2.1
ng/ml vs. group I - 0.4£0.9 ng/ml. Maximum levels of 15-iso-
prostane F, of 8.02 ng/ml and minimum levels of 0.005 mg/ml
were reached in the research group vs. 2.4 ng/ml and 0.0005
ng/ml in the control group. Depending on the CAN severity, av-
erage values of 15-isoprostane F,, were distributed as follows:
0.07£0.05 ng/ml in mild CAN, in moderate CAN - 0.5+0.3 ng/
ml and severe CAN - 2.3+1.2 ng/ml.

Based on the data of the Figure 1, the area under the ROC
curve (AUC) was 0.706 (95% CI 0.504 to 0.861, p<0.05) and
the diagnostic threshold >0.005 for which the sensitivity was
55.6% and specificity of 80%, positive predictive value of 2.8
and negative predictive value of 0.6.

Although, average values of 15-isoprostane F,, were diffe-
rent in the two studied groups, after a thorough analysis it was
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doua loturi studiate, s-a constatat ca nivele crescute s-au in-
registrat la pacientii cu RD si ND, insa nu si NAC. Astfel, luand
in consideratie importanta stresului oxidativ in accelerarea
aparitiei complicatiilor microvasculare ale DZ, a fost apreciat
nivelul de 15-Isoprostan F, in RD, ND si NDP (Figura 2).

Din Figura 2 prezentata, poate fi observat un nivel mai
mare al 15-Isoprostan F, in cazul persoanelor cu DZ tip 1 si
RD, ND si NDP. Astfel, media 15-Isoprostan F, in DZ tip 1 si
RD a constituit 1,2+0,5 ng/ml (i.v. - 0,005-8,015 ng/ml) vs.
0,01+0,008 ng/ml (i.v. - 0,0005-0,05 ng/ml) in DZ tip 1 fara
RD (p<0,001). In ceea ce priveste ND, mediile s-au repartizat
astfel: 0,97+0,32 ng/ml (i.v. - 0,005-4,03 ng/ml) in absenta
ND vs. 1,01+1,0 ng/ml (i.v. - 0,0005-8,017 ng/ml), in prezen-
ta ND, fara semnificatie statistica (p>0,05). Un nivel mai mare
de 15-Isoprostan F),, s-a apreciat si in prezenta NDP: 1,18+0,4
ng/ml (iv. - 0,005-8,017 ng/ml) vs. 0,01+0,01 ng/ml (i.v. -
0,0005-0,05 ng/ml) in absenta NDP, cu semnificatie statistica
(p<0,001).

In DZ tip 1 cu complicatii microvasculare, nivelul de 15-Iso-
prostan F, este mai mare, probabil, datorita efectului vazo-
constrictor, ceea ce incd o data dovedeste importanta stresului
oxidativ 1n aparitia si progresarea complicatiilor diabetice.

MJHS 10(4)/2016

15-Isoprostan F2t

100 e
80— A
/'/
- / /‘/
60
N ~ )
2 S/
5 1
3
40
] yd /‘v/ v
20 i
X
E
0 - T T T T T T — | - "I - T T T T T T T
0 20 40 60 80 100

100-Specificity

Fig. 1 ROC curve for 15-isoprostane F, .

found that there were elevated in patients with DR and DN but
without CAN. Thus, taking into consideration the importance
of oxidative stress in accelerating the occurrence of microvas-
cular complications of diabetes, 15-isoprostane F, level was
assessed in DR, DN and DPN (Figure 2).

Figure 2 shows higher levels of 15-isoprostane F, in peo-
ple with T1DM and DR, DN and DPN. Thus, the mean value
of 15-isoprostane F, in T1IDM and DR was 1.2+0.5 ng/ml (i.v.
0.005 to 8.015 ng/ml) vs. 0.01£0.008 ng/ml (i.v. from 0.0005
to 0.05 ng/ml) in T1DM without DR (p<0.001). Regarding DN
averages were distributed as follows: 0.97+0.32 ng/ml (i.v.
0.005 to 4.03 ng/ml) in the absence of DN vs. 1.01+1.0 ng/
ml (i.v. 0.0005 to 8.017 ng/ml) in the presence of DN without
statistical significance (p>0.05). A higher level of 15-isopros-
tane F, were appreciated in the presence of DPN 1.18+0.4 ng/
ml (i.v. 0.005 to 8.017 ng/ml) vs. 0.01£0.01 ng/ml (i.v. 0.0005
to 0.05 ng/ml) in the absence of DPN, statistically significant
(p<0.001).

In type 1 diabetes with microvascular complications
15-isoprostane F,, reaches higher levels, probably due to its
vasoconstrictive effect, which once again, shows the impor-
tance of oxidative stress in the development and progression
of diabetic complications.
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Fig. 2 Nivelul de 15-Isoprostan F, in complicatiile microvasculare ale DZ tip 1.

Fig. 2 Levels of 15-isoprostane F,, in microvascular complications of type 1 DM.



Discutii

Neuropatia autonoma cardiaca (NAC) este o complicatie
a DZ, care are un impact major asupra patologiei cardiovas-
culare, morbiditatii si mortalitatii pacientilor cu DZ [5, 6].
Patogenia exactd a NAC ramane neclarad datorita complexita-
tii si marii variabilitati a mecanismelor patogenice implicate.
Majoritatea mecanismelor patogenice propuse se bazeaza pe
modelul somatic si nu pe cel al neuropatiei autonome [7]. NAC
este rezultatul unei interactiuni complexe dintre gradul con-
trolului glicemic, durata diabetului, afectarea neuronala, pre-
siunea sistolica si diastolica [8, 9]. Studiul dat a analizat durata
DZ, gradul de compensare glicemica, starea metabolismului li-
pidic, valorile TAs si TAd, dar si implicarea stresului oxidativ in
NAC la pacientii cu DZ tip 1. La baza complicatiilor microvas-
culare ale DZ, std hiperglicemia, care duce la alterarea functiei
vasculare si, In rezultat - la un dezechilibru dintre biodisponi-
bilitatea oxidului nitric si acumularea radicalilor liberi, ceea
ce duce la disfunctie endoteliala [10]. Principalii factori de risc
pentru patologia cardiaca sunt: hipercolesterolemia, diabetul
zaharat, fumatul, obezitatea [11]. S-a constatat ca la persoa-
nele cu factorii de risc enumerati, nivelul isoprostanului este
crescut [11, 12]. Milne G. si colab. [12] au analizat nivelurile
plasmatice de 8-epi-PGF2a (15-Isoprostan F2t) la pacientii cu
DZ tip 2 si le-au comparat cu persoanele sanatoase. Astfel, la
cei cu DZ, s-a apreciat un nivel mai mare (0,49-2,16 nM) decat
in grupul de control (0,02-0,63 nM). Davi si colab., au apreciat
nivelul urinar al 8-epi-PGF2«a la pacientii cu DZ tip 1 [13]. La
acesti pacienti, nivelurile urinare ale 8-izo-PGF2«a au fost, de
asemenea, mai mari (n=23, 400+146 pg/mg creatinind), com-
parativ cu cele ale lotului de control (197+69 pg/mg creatini-
nd, p=00001). Keaney si colab., au descoperit o corelatie pu-
ternica, pozitiva, dintre DZ si nivelul urinar 8-epi-PGF2a [14].
Davi si colab., sugereaza ca in DZ tip 1 la copii si adolescenti, se
atesta un nivel crescut al isoprostanului la debutul bolii, care
scade pe masura ce diabetul progreseaza [15]. Datele studiu-
lui actual corespund cu cele din literatura. Nivelul majorat de
15-Isoprostan F, in lotul de control este, probabil, cauzat de
gradul slab de compensare glicemica (media valorii HbAlc a
fost crescuta in ambele loturi). Studiile anterioare efectuate
si care au vizat 15-Isoprostan F,,au apreciat importanta stre-
sului oxidativ in DZ [11, 12, 13]. Studiul prezentat a evaluat
implicarea stresului oxidativ in complicatiile diabetice croni-
ce microvasculare. Pentru identificarea cailor patogenice ale
NAC, sunt necesare studii suplimentare.

Concluzii

1) Un nivel mai mare de 15-Isoprostan F, a fost determinat
in lotul cu neuropatie autonoma cardiacd, comparativ
cu lotul de control.

2) La pacientii cu diabet zaharat tip 1, s-a evidentiat creste-
rea nivelului de 15-Isoprostan F, odatd cu progresarea
severitatii neuropatiei autonome cardiace.

3) Valori crescute de 15-Isoprostan F, au fost detectate la
pacienti cu complicatii cronice microvasculare (reti-
nopatie, nefropatie, neuropatie) ale diabetului zaharat
tip 1.

Stresul oxidativ in diabetul zaharat

Discussion

Cardiac autonomic neuropathy (CAN) is a complication of
diabetes, which has a major impact on the cardiovascular pa-
thology, morbidity and mortality in patients with DM [5, 6].
The exact pathogenesis of CAN remains unclear due to the
complexity and high variability of the involved pathogenic
mechanism. Most pathogenic mechanisms proposed are based
on the somatic and not on the autonomic neuropathy [7]. CAN
is the result of complex interactions between the degree of
glycemic control, diabetes duration, neuronal damage, sys-
tolic and diastolic blood pressure [8, 9]. This study analyzed
the duration of diabetes, glycemic level of compensation, lipid
metabolism status, systolic and diastolic BP values and the in-
volvement of oxidative stress in patients with CAN and type 1
diabetes. On the basis of microvascular diabetes complications
is hyperglycemia, which leads to impaired vascular function
and resulting imbalance between nitric oxide bioavailability
and accumulation of free radicals, leading to endothelial dys-
function [10]. The main risk factors for cardiac pathology are:
high cholesterol, diabetes, smoking, obesity [11]. It has been
found that in individuals with this risk factors, the isoprostane
level is increased [11, 12]. Milne G. et al. [12] analyzed plasma
levels of 8-epi-PGF2a (15-isoprostane F,,) in patients with type
2 diabetes and compared them to healthy individuals. Thus,
patients with diabetes had higher level (0.49-2.16 nM) than in
the control group (0.02-0.63 nM). Davi et al. assessed the level
of urinary 8-epi-PGF2a in patients with type 1 diabetes [13].
Regarding these patients, urinary levels of 8-iso-PGF2a excre-
tion were also higher (n=23, 400+146 pg/mg creatinine) com-
pared to those of control group (197+69 pg/mg creatinine,
p=0.0001). Keaney et al. found a strong positive correlation of
DM and 8-epi-PGF2a urinary level [14]. Davi et al. suggest that
in children and adolescents with type 1 DM, increased levels
of isoprostane are found on the onset of disease and these
levels decreases as the diabetes progresses [15]. The survey
data correspond to the literature. Increased levels of 15-iso-
prostane F, in control group is probably caused by poor gly-
cemic compensation (mean HbA1lc level is increased in both
groups). Previous studies performed on 15-isoprostane F, ap-
preciated the importance of oxidative stress in diabetes [11,
12, 13]. The present study evaluated the involvement of oxida-
tive stress in chronic diabetic microvascular complications. In
order to identify pathogenic pathways of CAN, further studies
are needed.

Conclusions

1) During the study, there was assessed increased levels of
15-isoprostane F, in the group with cardiac autonomic
neuropathy compared to the control group.

2) It has been noticed increasing 15-isoprostane F, with
the progression of cardiac autonomic neuropathy se-
verity in patients with type 1 diabetes.

3) Elevated 15-isoprostane F, levels were observed in pa-
tients with chronic microvascular complications (reti-
nopathy, nephropathy, neuropathy) of type 1 diabetes.
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