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SUMMARY

Introduction/Objective Brain-derived neurotrophic factor (BDNF) and vascular endothelial growth
factor (VEGF) may play important roles in the development and monitoring of multiple sclerosis (MS).
BDNF is a neuroprotective factor in the process of inflammation, degeneration, and demyelination in
MS. Inflammatory cells stimulate angiogenesis in demyelinating lesions through the release of VEGF,
which is a proinflammatory factor.

Methods The study included 86 subjects: 20 healthy individuals and 66 patients with relapsing, who
were divided into three groups: patients in remission, patients at the onset of MS relapse, and patients
at the end of corticosteroid therapy for disease relapse.

Results The study showed a statistically significant difference in BDNF concentration between patient
groups at baseline and at the end of therapy for disease relapse, as well as a difference in VEGF concen-
tration between groups. The BDNF/VEGF ratio was increased in patients in remission compared with the
control group; this ratio decreased significantly in patients at the onset of MS relapse compared with
patients in remission.

Conclusion This study describes the BDNF/VEGF ratio for the first time as a biomarker that may be of
interest in well-controlled longitudinal studies for staging relapsing-remitting multiple sclerosis and
evaluating the response to therapy during relapses.
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INTRODUCTION

Multiple sclerosis (MS) is a chronic immune-
mediated neurodegenerative disease of the
central nervous system (CNS) characterized
by demyelination and axonal degeneration [1].
There are several clinical forms of the disease:
relapsing-remitting (RR-MS), primary progres-
sive (PP-MS), and secondary progressive MS
(SP-MS). The most severe form of the disease
is PP-MS, which occurs in 15% of patients. In
85% of patients, the disease manifests as RR-
MS. The processes of deterioration (relapse)
and improvement (remission) occur at differ-
ent intervals. However, on average, 50% of pa-
tients with RR-MS show clinical signs of SP-MS
after a period of 10 years. Additionally, some
patients experience progression independent of
relapse activity, a form of disease progression
in which disability worsens without relapses or
inflammatory activity, highlighting the neuro-
degenerative nature of the disease even in the
absence of acute flare-ups [2].

Inflammation is the basis of the pathogen-
esis of MS. Inflammation causes demyelination,
and autoreactive T lymphocytes play a lead-
ing role in initiating the disease. Autoreactive
T lymphocytes are activated in the peripheral
circulation due to a pathogen, where clonal
expansion occurs. Activated autoreactive T

cells infiltrate the CNS, where they upregu-
late proinflammatory mediators and activate
microglia/macrophages, leading to inflamma-
tion and demyelination [3]. However, besides
clonal expansion, there is a significant imbal-
ance in T cell subtypes. Th1 and Th17 subtypes
become dominant and lead to microglia and
macrophage activation, secretion of proinflam-
matory cytokines, and thus contribute to the
initiation and maintenance of inflammation.
The functional activity of Treg cells becomes
significantly reduced, and there is no adequate
inhibition of autoreactive cell activation. The
lack of effective Treg cells leads to a state of
chronic inflammation [4].

Various biomarkers of inflammation provide
information about disease progression, remis-
sion, exacerbation, and response to therapy.
The immune system response includes the
production of peptides, cytokines, and free
radicals, as well as increased activity of vari-
ous immune cells. Proinflammatory cytokines
(IL-2, TNF-alpha, IFN-gamma, IL-17) domi-
nate and contribute to the inflammatory pro-
cess, while anti-inflammatory cytokines (IL-4,
IL-10, IL-13) limit the inflammatory response
[5]. In addition to acquired immunity, the role
of the innate immune system should be em-
phasized. Microglia, the primary resident im-
mune cells of the CNS, play a pivotal role in
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neuroinflammation, tissue repair, and neural homeostasis,
and their activity is altered in MS. However, under the in-
fluence of proinflammatory cytokines, microglia can also
lead to neuron and oligodendrocyte damage. They increase
the production of IL-6, IL-12, IL-23, and thus enhance the
activation of Th1 and Th17 cell subtypes. Additionally,
they begin to release reactive oxygen and nitrogen species,
leading to oxidative stress [6]. Chronic inflammation leads
to the overproduction of reactive oxygen and nitrogen spe-
cies, which disrupt homeostasis and damage axons. Free
radicals damage mitochondrial membranes, DNA, and re-
spiratory chain enzymes. Damaged mitochondria, besides
producing less ATP, produce increased amounts of free
radicals, which in turn cause greater damage. Oxidative
stress and metabolic dysfunction processes lead to neu-
ronal damage and neurodegeneration [7].

Brain-derived neurotrophic factor (BDNF) and vascu-
lar endothelial growth factor (VEGF) may play important
roles in the pathogenesis of MS and monitoring disease
progression [8]. BDNE produced primarily by neurons and
glial cells, is essential for neurogenesis, differentiation, and
neuroprotection and serves as a key mediator of synaptic
plasticity. Changes in blood and central nervous system
(CNS) levels of BDNE, along with the conversion of its pre-
cursor, proBDNE into its active, mature form, have been
linked to the pathogenesis of several neurological diseases,
including MS [9]. Studies have shown that BDNF levels in
the blood of MS patients are significantly lower than those
in healthy controls [10]. Both neurons and immune cells,
including lymphocytes, macrophages, and astrocytes, syn-
thesize proBDNE. In MS, inflammatory factors increase the
production of proBDNE However, during inflammation,
the conversion of proBDNF to its active form is impaired,
as inflammatory mediators decrease the activity of the en-
zymes responsible for this process [11].

BDNF has been confirmed to play a neuroprotective
role in the subsequent processes of inflammation, de-
generation, and demyelination. BDNF promotes repair,
regeneration, and remyelination and prevents clinical
progression of the disease [12]. BDNF exerts its effects by
binding to the TrkB (tyrosine kinase B) receptor with high
affinity, promoting cell survival and various trophic effects.
Oligodendrocytes and their progenitors also express the
TrkB receptor, through which BDNF stimulates their dif-
ferentiation and myelin production, playing a key role in
remyelination [13]. However, in patients with MS, lower
concentrations of BDNF have been shown, and its protec-
tive role is reduced as well [10]. Proinflammatory cytokines
TNF-alpha, IL-1, and IL-6 decrease the concentration of
BDNE Cytokines inhibit its transcription in neurons and
glial cells by activating signaling pathways (e.g., NF-kB)
and increasing oxidative stress, thereby damaging neurons
and reducing BDNF production [11].

In MS, VEGF expression increases due to mitochon-
drial dysfunction and the higher metabolic demands of
demyelinated axons. Damaged mitochondria become less
efficient at producing ATP, while demyelination requires
greater ATP consumption to maintain axonal conduction.
As a result, even when oxygen levels are sufficient, cells
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experience a state of “virtual hypoxia.” This condition trig-
gers HIF-1a-dependent activation of VEGF gene transcrip-
tion as a compensatory response to local metabolic stress
[14]. The concept of “virtual hypoxia” and metabolic ex-
haustion in MS is supported by MRI spectroscopy [15] and
metabolic profiling studies [7], which show altered energy
metabolism in the brain.

Initiation of angiogenesis has been associated with the
pathogenesis of many diseases, including MS. Previous
studies have shown that proinflammatory factors within
demyelinating lesions stimulate angiogenesis [16]. In the
early stages of MS, VEGF acts as a proinflammatory me-
diator, contributing to lesion formation. Several studies
have also reported significantly elevated VEGF levels at
all stages of MS compared to healthy controls, reinforcing
its role in the disease process [17].

Considering the protective role of BDNF and the proin-
flammatory role of VEGF in the areas of inflammation and
neurodegeneration during the alternating phases of the
disease, the aim of this cross-sectional study was to evalu-
ate the predictive value of the ratio of these parameters in
the phase of remission, that is, in the phase of relapse in
patients with RR-MS.

METHODS
Subjects

The study was conducted in 2022 as a cross-sectional study
in the Department of Neurology, the Central Chemical
Laboratory, and the Institute of Medical Research of
the Military Medical Academy in Belgrade. The Ethics
Committee of the Medical Faculty of the Military Medical
Academy of University of Defense confirmed the ethical
acceptability of all research procedures.

The study included 86 subjects, non-smokers -20
healthy individuals and 66 patients diagnosed with RR-
MS by clinical, laboratory, and radiological examinations.
The participants were divided into four groups:

I - group of healthy subjects (H; n = 20); formed for
research purposes, mean age 35.95 + 8.98 years. Healthy
controls were individuals without a diagnosis of multi-
ple sclerosis or any other neurological, autoimmune, or
chronic inflammatory disease, who were free from acute
infection and not receiving any therapy that could affect
immune function.

II - group of patients in remission (MS REM; n = 23);
patients diagnosed with RR-MS who were in remission
at the time of the study, mean age 42.13 + 8.49 years.
Remission is defined as the absence of disease relapse in a
period of at least six months.

III - group of patients at the onset of disease relapse
(MS REL1; n = 23); this group comprised patients diag-
nosed with RR-MS who were experiencing the onset of
a disease relapse at the time of inclusion. The mean age
was 36.92 * 10.64 years. A relapse was defined with an
increase of at least one point on the Expanded Disability
Status Score (EDSS). Patients experiencing an acute relapse
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received high-dose intravenous methylprednisolone (typi-
cally 1 g/day for five days) according to standard clinical
practice. Blood samples for biomarker analysis were col-
lected before the initiation of corticosteroid therapy.

IV - group of patients at the end of disease relapse
therapy (MS REL2; n = 20); the group comprised RR-MS
patients who had completed a five-day course of high-dose
intravenous methylprednisolone for relapse management
at the time of evaluation. The mean age was 38.67 + 12.27
years. Sampling in this group occurred after completion
of corticosteroid therapy.

Of the 66 patients enrolled in the study, 35 patients
were untreated, while the remaining 31 received various
forms of therapy. Specifically, 21 patients received inter-
feron therapy (11 patients received Betaferon (interferon
beta-1b, 250 ug every other day; Bayer AG, Leverkusen,
Germany), four received Avonex (interferon beta-1a, 30
pg intramuscularly once weekly; Biogen Inc., Cambridge,
MA, US), and six received Rebif (interferon beta-1a, 22
pg subcutaneously three times per week; Pfizer Inc., New
York City, NY, US). In addition, six patients were treated
with dimethyl fumarate (240 mg twice daily), two patients
received monomethyl fumarate (380 mg daily), one patient
received fingolimod (Gilenya, 0.5 mg once daily), and one
patient was treated with mitoxantrone therapy (12 mg/m?*
intravenously per clinical protocol). The therapy is pre-
scribed by a clinical neurologist.

Medical history data were obtained from each subject’s
medical record at RR-MS, and EDSS was determined by
a clinical neurologist.

Biochemical analyses

Biomarkers were measured in the blood of the subjects.
Blood samples were collected by venipuncture in the
morning, after 12 hours of fasting. Venipuncture was
performed with a vacuum system (Becton Dickinson,
Plymouth, England) in vacutainers containing clot acti-
vator (serum) or vacutainers containing heparin (plasma).
Blood samples were centrifuged at 2500 rpm for 15 min-
utes. Plasma/serum was then divided into smaller aliquots
and stored at -80°C until analysis.

In patients who were in the relapse phase of the disease,
blood collection was performed before the start of therapy.

The concentration of the biochemical parameters:
C-reactive protein (CRP) and ferritin were measured
(CRP - Advia 1800, Clinical Chemistry Analyzer System,
Siemens Healthcare GmbH, Erlangen, Germany; ferritin
- Siemens, Dade Behring BN II Nephelometer, Siemens
Healthcare Diagnostics Ltd.). Serum BDNF, VEGE, and
IL-6 concentrations were determined using commer-
cially available ELISA Kkits, according to the manufac-
turer’s instructions (BDNF - Elabscience Biotechnology
Inc., Huston, TX, USA, sensitivity 3.9 pg/mL; VEGF -
Invitrogen Thermo Fisher Scientific, Waltham, MA, USA,
sensitivity < 5 pg/mL; IL-6 - R&D Systems, Minneapolis,
MN, USA, sensitivity 0.7 pg/mL).
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Statistical analysis

Statistical analyses were performed using IBM SPSS
Statistics, Version 22.0 (IBM Corp., Armonk, NY, USA).
Results are presented as numbers, percentages, means and
standard deviations. The Shapiro-Wilk test was used to
test the normality of the data distribution. A statistically
significant difference between parameters that had a nor-
mal distribution was determined using the ANOVA test,
followed by a Bonferroni post hoc test. For parameters that
did not have a normal distribution, the Kruskal-Wallis test
and the ¥ test were used. Spearman’s and Pearson’s correla-
tions were used to determine the presence of a statistically
significant correlation between variables, as a function of
normal distribution. The significance level for all statistical
tests was set at p < 0.05.

Ethics: This study was conducted in accordance with
the World Medical Association Declaration of Helsinki.
Informed consent was obtained from patients or their rep-
resentatives. The Ethics Committee of the Medical Faculty
of the Military Medical Academy approved this study (No.
3/4/2023).

RESULTS

While no significant differences were found between
groups in ferritin, CRP, and IL-6, a higher leukocyte count
was measured in the MS REL2 (at the end of relapse treat-
ment) than in the other three groups. Increased BDNF lev-
els were observed in MS REL?2 (after corticosteroid treat-
ment) compared with patients in MS RELI. Significantly
lower VEGF levels were observed in MS REM compared
with healthy subjects. Although VEGF levels in MS REL1
were not different from those in MS REM, higher VEGF
levels were measured in MS REL2 compared with MS REM
after corticosteroid therapy (Table 1).

A very weak positive correlation was recorded between
VEGF and leukocyte count, and a negative correlation was
observed between BDNF and CRP. A weak positive cor-
relation was also found between CRP and ferritin and IL-6
(Table 2).

The BDNF/VEGF ratio was significantly increased in
MS REM patients compared with healthy subjects (H).
This ratio decreased significantly in MS RELI patients at
the onset of relapse compared with patients in remission
(MS REM) (Figure 1).

In the receiver operating characteristic curve (ROC) for
the BDNF/VEGEF ratio, the area under the curve (AUC) was
greater than 0.7, indicating a suitable predictive parameter
for monitoring disease progression from MS remission (MS
REM) to disease relapse (MS REL1) (Figure 2).

DISCUSSION

This pilot study investigated the correlation between clini-
cal and biochemical parameters and tissue factors (BDNE,
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Table 1. Demographic, clinical, and laboratory parameters of patients divided into the following
groups: healthy, patients with multiple sclerosis in remission, patients with multiple sclerosis
at the beginning of relapse, and patients with multiple sclerosis at the end of therapy during

disease relapse

Demographic, clinical and H MS REM MS REL1 MS REL2
laboratory parameters n=20 n=23 n=23 n=20 P
Male 60 348 60.9 65
Sex (%) 0.163
Female 40 65.2 39.1 35
Duration of illness (years) 11.77 7.91 6.05 0.00
EDSS* 222 3.52 235 0.00
Therapy MS (yes/no) 100% 17.4% 20% 0.00
Leukocytes x 10%/L 58*1.16 54+1.65 6.57 +2.67 | 11+3.55%% |0.000
CRP mg/L 0.57+08 | 0.75+1.48 | 247 +9.66 0.4+ 1.06 0.063
IL-6 pg/mL 349+429 | 22+0.96 445+7.23 249+1.76 | 0.799
Ferritin ug/L 54.23 £50.2 | 69.77 +£46.18 | 54.68 +44.37 | 53.29 +50.9 | 0.355
BDNF ng/mL 783+183 | 767+1.76 6.19+2.9 | 9.09 +3.34% | 0.004
VEGF A ng/mL 0.22£0.09 | 0.13+0.04* | 0.16+£0.06 | 0.27 +0.22% | 0.002

MS - multiple sclerosis; H - healthy; MS REM - patients with MS in remission; MS REL1 - patients with MS
at the beginning of relapse; MS REL2 - patients with MS at the end of therapy during disease relapse; EDSS
- Expanded Disability Status Score; CRP - C-reactive protein; IL-6 — interleukin 6; BDNF - brain-derived
neurotrophic factor; VEGF - vascular endothelial growth factor;

*p < 0.05;

p < 0.01 statistical significance compared to group H;

*p < 0.05;

*#p < 0.01 significance compared to group MS REM;

&p < 0.05;

&p < 0.01 significance compared to group MS REL1

Table 2. Spearman’s correlation analysis between brain-derived neurotrophic factor, vascular
endothelial growth factor A, white blood cell count, C-reactive protein, interleukin 6, and ferritin
in multiple sclerosis

BDNF VEGF A Le CRP IL-6 Ferritin
Rho (p) Rho (p) Rho (p) Rho (p) Rho (p) Rho (p)
BDNF - 0.018 0.059 -0.177 -0.067 -0.047
IL-6 -0.067 -0.026 0.085 0.163 - 0.155
VEGF A 0.018 - 0.185 0.000 -0.026 0.006
Le 0.059 0.185 - -0.035 0.085 0.049
CRP -0.177 0.000 -0.035 - 0.163 0.254*
Ferritin -0.047 0.006 0.049 0.254* 0.155 -

BDNF - brain-derived neurotrophic factor; VEGF - vascular endothelial growth factor; Le — white blood cells
count; CRP - C-reactive protein; IL-6 — interleukin 6;
*p < 0.05

VEGEF) in a group of RR-MS patients at different stages of
the disease.

The patient group MS-REL2 (at the end of corticoste-
roid treatment) had a significantly higher leukocyte count
than the other three patient groups, which is consistent
with other publications [18]. Patients were treated with
i.v. corticosteroids after diagnosis of MS relapse, so leu-
kocytosis was a sign of the effect of corticosteroids. It is
already known that leukocytosis can be induced by cor-
ticosteroids. High-dose corticosteroids have been associ-
ated with the extent and earlier onset of leukocytosis [19].
Leukocytosis in MS patients is usually a byproduct of the
increase in neutrophil count, and the mechanism itself is
not fully understood. However, the mechanism is thought
to be based on the interaction of leukocytes and endo-
thelial adhesion molecules [20]. Although the patients in
MS-REL2 received corticosteroid therapy at relapse onset,
the potential immunological effects of corticosteroids on
biomarker levels cannot be fully excluded.

Although an increase in inflammatory markers would
be expected in MS patients, no significant differences were
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found between groups in ferritin, CRP,
and IL-6 in this study. There was no sta-
tistically significant difference between
the patients with RR-MS and the control
group, and there was no difference in the
concentration of these parameters dur-
ing the different phases of the disease.
This is in contrast to the results of other
studies, in which a significantly higher
concentration of ferritin [21], IL-6 and
CRP was found in MS patients com-
pared with the control group. CRP is not
only an indicator of an acute phase of
disease but can also indicate the location
of alesion. Studies show that the greatest
increase in CRP occurs in patients with
symptoms of cerebellar and brainstem
damage [22].

Some other studies have shown that
the concentration of BDNF decreases in
MS lesions and that the concentration of
this neuroprotective protein decreases
with disease progression. However, in
our study, no significant changes in
BDNF were observed in MS REM pa-
tients and in patients at the onset of re-
lapse compared with the control group.
However, a significant increase in BDNF
was observed after corticosteroid treat-
ment compared with patients who had
relapsed before treatment. Although the
patient cohort was small, the observed
results are consistent with earlier reports
showing a significant increase in the
protein concentration after relapse [23].

The inflammatory process in MS le-
sions leads to an increase in the concen-
tration of VEGE which is responsible for

angiogenesis, but is itself a proinflammatory factor [14].
The study found a significantly lower concentration of
VEGF in patients in remission compared with healthy
individuals. These data differ from published studies that
have found higher VEGF concentrations at all stages of
the disease [10]. In this study, significantly higher VEGF
concentrations were found at the end of MS relapse
therapy compared with patients in remission, which is
consistent with published data from other studies [17].
Unexpectedly, VEGF levels at the beginning of the disease
relapse were not significantly different from those in remis-
sion. Unchanged VEGF levels at the beginning of relapse
compared with disease remission could be due to an insuf-
ficient time interval for the full extent of VEGF increase,
and the significantly higher VEGF levels at the end of MS
relapse therapy could also be due to the corticosteroids,
especially from the aspect of the resulting leukocytosis.
It has already been shown that in many diseases whose
pathogenesis is based on the process of angiogenesis, there
is a correlation between a higher VEGF concentration and
leukocytosis [24]. One of the possible explanations for the
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Figure 1. Brain-derived neurotrophic factor / vascular endothelial
growth factor serum ratio of patients classified into the following
groups: healthy, multiple sclerosis patients in remission, multiple
sclerosis patients at the beginning of relapse, and multiple sclerosis
patients at the end of therapy during relapse;

MS — multiple sclerosis; H - healthy; MS REM - patients with MS in remission; MS
REL1 - patients with MS at the beginning of relapse; MS REL2 - patients with
MS at the end of therapy during disease relapse; BDNF/VEGF - brain derived
neurotrophic factor / vascular endothelial growth factor ratio;

*p < 0.05

presence of angiogenesis in MS lesions is because a large
amount of ATP is needed at the sites of axon demyelin-
ation to conduct impulses and that, at the same time, ATP
production at the damaged axons has been reduced. In this
way, the state of hypoxia reflects the chronic demyelination
of axons [14].

The data indicate that VEGF is necessary for BDNF
to exert its effects. The study found that BDNF stimu-
lates the release of VEGE, and that the effects of BDNF
in the prefrontal cortex of mice depend on VEGF re-
lease. Additionally, BDNF-induced dendrite complexity
is blocked by a selective VEGF-Flk-1 antagonist. VEGF
infusion induced neurotrophic effects that were abolished
by BDNF neutralization, indicating their reciprocal depen-
dence [25]. The reciprocal dependence between BDNF and
VEGEF is based on the overlap of their signaling pathways
(PI3K/Akt and MAPK/ERK) and mutual regulation of ex-
pression, enabling a synergistic effect on neuroplasticity
and neuronal survival [26, 27].

Considering the interaction of these two important
factors, the BDNF/VEGF ratio can be considered as an
anti-inflammatory indicator showing the neuroprotective
properties of BDNF and the proangiogenic and proinflam-
matory properties of VEGE Considering the limitations
of the study, the data indicate that the BDNF/VEGF ratio
is significantly higher in patients with RR-MS, who are
in remission (MS REM) compared with healthy controls.
In contrast, this ratio decreases at the onset of MS relapse
relative to patients in remission. All patients in the study
who were in remission received therapy (17 patients re-
ceived interferon therapy (Betaferon or Rebif) and six pa-
tients received dimethyl fumarate therapy) that could have
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Figure 2. Receiver operating characteristic curve was analyzed to
evaluate the significance of brain derived neurotrophic factor / vas-
cular endothelial growth factor ratio in predicting disease stage; the
figure shows the percentage of sensitivity and specificity; the measure
of separability is expressed by the area under the curve, with a con-
fidence interval of 95%; a ratio of AUC > 0.7 is suitable for predicting
disease progression;

MS — multiple sclerosis; MS REM - patients with MS in remission; MS REL1 —
patients with MS at the beginning of relapse; AUC - area under the curve; SE
- standard error; p - statistical significance

anti-inflammatory and neuroprotective effects in the dam-
aged areas. The neuroprotective and anti-inflammatory
effects of this therapy have long been known. Interferon
has been shown to affect the expression of certain genes,
which has short- and long-term effects on the immune
response in MS [28]. However, previous studies have not
shown any effects of interferon therapy on BDNF [29]. At
the same time, a higher ratio of BDNF/VEGF in patients
in remission (MS REM) was negatively correlated with the
concentration of VEGE. Moreover, ROC curve analysis
indicates that the BDNF/VEGEF ratio has potential as a
reliable indicator of progression of RR-MS progression
from remission to relapse.

Limitations of the study

This study has several limitations. The sample size was
small and included patients at different clinical stages of
RR-MS, resulting in biological variability and limiting the
generalizability of the findings. The cohort also exhibited
therapeutic heterogeneity, with multiple disease-modify-
ing therapies represented, which restricted the ability to
account for treatment effects. In addition, corticosteroid
use, particularly in the MS REL2 group, may have affected
BDNF and VEGF concentrations. The cross-sectional de-
sign further limits conclusions about temporal changes or
predictive value, so the ROC results should be interpreted
with caution. Finally, the BDNF/VEGF ratio remains an
experimental parameter and requires further validation.

Opverall, these factors indicate that the findings should
be considered preliminary and confirmed in larger, lon-
gitudinal, and treatment-stratified studies.
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CONCLUSION

The BDNF/VEGEF ratio could be important for the assess-
ment of the MS stage in patients with RR-MS, especially
with regard to the prediction of the transition from the re-
mission phase to relapse. As this relationship was described
for the first time in the study conducted, the relevance of
its change during the disease stage remains to be clarified.
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CTagunjymu y penancHo-peMUTEHTHOj MyATUNIOj CKNepo3u — NepcrnekTUBHA yNora

opgHoca BDNF-VEGF

AnekcaHgapa Crajuh’, Tamapa AHhenuh? Kocta KapaHosuh', Munow Togoposuh', Agam Hukuh', MBaHa CreBaHoBuA',

Mwunuua HuHkosuh'

'YHuBep3uTeT ofbpaHe, BojHomeauLmMHCKa akagemuja, MeguumHcku dakynteT, Beorpag, Cpbuja;
YHnBep3uTeT oabpaHe, BojHomeaMLMHCKa akagemuja, VIHCTUTYT 3a MeamumHCKy 6uoxemujy, Beorpag, Cpbuja;
3YHnBep3uTeT oabpaHe, BojHomeaMLMHCKa akaaemuja, VIHCTUTYT 3a MeanLMHCKa UCTpaxuBatba, beorpag, Cpbuja

CAMETAK

YBoa/LUnm HeypotpodHu moxpaHu dpaktop (BDNF) 1 Backy-
napHwy engoTenHy daktop pacta (VEGF) mory 61T of 3Hauaja y
pa3Bojy 1 npaheky Toka MynTunie cknepose. BDNF nma Heypo-
NPOTEKTVBHY yNOry y mpoLecrima nHdnamauuje, fereHepatuje
1 JeMujennH3auuje Kog MynTunne cknepose. Y femunjennHu-
3aUMOHMM Nne3unjama nHbNamaTopHe henvje NoacTAYy aHrmo-
reHe3y ocnobabhajyhu VEGF, koju je Takohe nponHpnamaTopHm
dakTop.

MeTope Y cTyaujy je 6uno ykibyueHo 86 ncnutaHuka — 20
3[1paBUX NCMUTaHMKA KOjU Cy YNHWIIN KOHTPOJHY rpymny 1 66
60necH1Ka ca penancHo-PEMUTEHTHOM MyNITUMIOM CK/IEPO30M.
BonecHuum cy 6unu nogerbeHn y Tpu rpyre: 6onecHuike y pe-
murcmju, 6onecHrKe Ha NoYeTKy penanca 6onectu n bonecHnke
Ha Kpajy KOPTMKOCTepoVAHe Tepanuje.
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Pesyntatu CTyguja je nokasana CTaTUCTUYKY 3HaYajHe pasnuvke
y KoHUeHTpauwmju BDNF n3mehy 6onecHrKa Ha noyeTky 1 Ha
Kpajy Tepanuje penanca 601ecTyi, Kao U 3HauajHe pasnnke y
KoHLUeHTpaumju VEGF nsmehy rpyna ucnutanuka. OgHoc BDNF/
VEGF 610 je Byl Kop 6onecHrKa y pemucuju y nopeherby ca
KOHTPOJTHOM IPyroMm, 0K je 0Baj OfHOC 6110 3HaUajHO HXKI KOf,
60necHKa Ha NOYeTKy Tepanuje penanca MyaTune ckiepose
Y OBHOCY Ha 6oniecH1Ke y peMucmju.

3aksbyyak OBa cTyamja npsu nyT onucyje ogHoc BDNF/VEGF
Kao bromapKep Koju 61 Morao 6vTI of HTepeca Y L06PO KOH-
TPOAVICAHVM NTOHTUTYAVHANHIM CTyAnjaMa 3a oapehuBatbe CTa-
AMjyma penancHo-peM1UTEHTHE MYNTHMNIE CKNepo3e 1 MPoLieHy
OAroBopa Ha Tepanujy TOKOM penanca.

KmbyuHe peun: penancHo-pemMyTeHTHa MyNITUMIIa CKNepo3a;
BDNF; VEGF; BDNF/VEGF; CRP; IL-6

www.srpskiarhiv.rs

67



