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 Clinical evaluation of the disease: For all KIS and RRMS patients, the clinical presentation was evaluated 

using the Kurtzke's Extended Disability Status Scale (EDSS) scale (Kurtzke, 1983). Compared to the frequen-

cy of EDSS values   obtained, all patients were subdivided into subgroups with mild to moderate or severe 

clinical images for further testing purposes.

- Biochemical analyzes:

  Blood sampling and CST Blood and liver were sampled at the same time. In all patients, blood was sam-

pled by venipuncture of aneccubic vein after 12 hours of starvation, in the morning, in tubes containing 500 

mM EDTA as an anticoagulant for the purposes of determining biological-biochemical inflammatory param-

eters of the inflammation, or in heparinized tubes (for all remaining analyzes) centrifuged at 4500g for 10 

minutes, after which the plasma was separated and stored at -80C until the planned biochemical analyzes 

were carried out. The remaining erythrocytes were washed three times in cold FR, and then hemolized by 

the addition the addition of 9 equivalent amounts of cold demineralized water after which the hemolysates were stored 

at -80 ° C until the analysis was carried out. No sample was older than 6 months at the time of conducting 

the analysis. All samples were only exposed to room temperature during the analysis. All biochemical ana-

lyzes were carried out at the Institute of Biochemistry of the Medical Faculty. Cerebrospinal fluid samples 

were obtained by lumbar puncture of the subarachnoid space in the lying, lateral position, at the level 

L3-L4. A portion of the samples was used for cytological analyzes and isoelectric focusing needs, and the 

part was immediately centrifuged at 10,000g for 3 minutes at 4 ° C to remove cellular elements, and then 

frozen at -80 ° C until the planned biochemical analyzes were carried out. There were no signs of bleeding 

in the samples. The results of isoelectric focusing were interpreted in relation to the presence or absence 

of oligoclonal tape in the cerebrospinal fluid with the corresponding serum finding. Permeability of KMB 

was assessed by the ratio of albumin concentration in the serum or to the cerebrospinal fluid.

  Concentration of nitrate and nitrite Concentration of NO. was determined by measuring the concentra-

tion of NO2 and NO3 (µmol / l), using the Griess direct spectrophotometric method (Griess reagent: 1.5% 

sulfanilamide in 1M HCl plus 0.15% N- (1-naphthyl) ethylenediamine dihydrochloride in distilled water) in 

plasma and cerebrospinal fluid (NavaroGonzalvez et al, 1998).

  Malondialdehyde concentration MDA concentration was determined in plasma, haemolysates and cere-

brospinal fluids by spectrophotometric method with thiobarbutyric acid (TBA). The concentration of TBARS 

was expressed as the concentration of MDA (µmol) per liter (plasma and liver), or g Hb (hemolysate) (An-

dreeva et al., 1988).
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  Concentration of advanced protein oxidation products The concentration of AOPP was determined in 

plasma, haemolysates and cerebrospinal fluids using H2O, KI and acetic acid by spectrophotometric method 

at 340 nm (Witko-Sarsat et al 1996). The values   obtained were expressed as µmol per liter (plasma and 

cerebrospinal fluid), or g Hb (hemolysate).

    Concentration of sulfhydryl groups The total amount of (protein and non-protein) SH groups was 

determined in plasma and liver, while in the hemolysates the concentration of GSH was determined using 

the spectrophotometric method using DTNB (Sedlak and Lindsay, 1968). The values   obtained were 

expressed as µmol per liter (plasma and cerebrospinal fluid), or g Hb (hemolysate).

    Activity of superoxide dizmutase SOD activity was measured by the method of Minami and Yoshikawa 

(1979), which is based on the inhibition of autoxidation of pirogalol. A superoxide anion formed by 

autoxidation of pyrogallol forms a colored compound with NBT. As the O2-Purifier, SOD inhibits this 

reaction, where one unit of enzymatic activity represents 50% inhibition. The values   obtained are 

expressed as U per liter (plasma and cerebrospinal fluid), or g Hb (hemolyzate).

    Radiological finding The CNS tissue was examined with a magnetic resonance with 1.5 T (Avanto, 

Siemens, Erlangen, Germany). The MR protocol included the following conventional spin sequences: axial 

T1-weighted (VR) = 500 milliseconds, EVA = 78 milliseconds, number of excitations (BE) = 2) and 

T2-weighted (VR = 4700 milliseconds , EV = 93 milliseconds, BE = 2) with a cross-section thickness of 5 mm, 

and a space between the cross-section of 0.5 mm and a pixel size of 0.9 x 0.9 mm. An intravenously 

administered Gd-Contrast Agent (Gadovist, Schering, Berlin, Germany) at a dose of 0.1 mmol / kg body 

weighweight. The number and / or volume of hyperintense changes seen on T2 sequences as well as the volume 

of Gd binding changes seen on T1 sequences were taken for analysis purposes. All MR findings were 

interpreted by a neuroradiologist who did not have an insight into a clinical finding, nor a diagnostic 

classification of patients. In relation to the number of described changes, division was made within both 

groups of patients to those with lower and those with a greater number of radiological changes than the 

mean within each group.

OXIDATIVE AND NITROSATIVE MODULATORS IN NEUROINFLAMMATION

https://www.capstonepaper.net/


OXIDATIVE AND NITROSATIVE MODULATORS IN NEUROINFLAMMATION

https://www.capstonepaper.net/


The presence of oligoclonal tape (OKT +) on the isoelectric focusing of the cerebrospinal fluid and serum in 

relation to the number of KIS patients (15 patients) with OKT +, p = 0.025, was demonstrated in a large 

number of RRMS patients (54 patients). The KMB disorder, defined as an increase in the albumin concentra-

tion in the drug relative to serum levels> 7.0x10-3, was observed in 7 KIS and 11 RRMS patients. In other 

patients, the differences in the assessment of permeability of KMB between the KIS (5.9 ± 0.95) and RRMS 

(6.2 ± 0.7) patients were not statistically significant (p = 0.08). The total protein concentrations in the cere-

brospinal fluid brospinal fluid were higher in RRMS (0.42 ± 0.23 g / L) compared to patients of the KIS group (0.32 ± 0.13 

g / L), p = 0.032. No statistically significant difference in albumin concentration in the cerebrospinal fluid 

was observed between KIS (0.25 ± 0.1 g / L) and RRMS patients (0.27 ± 0.1 g / L), p = 0.07. Also, comparing 

total plasma protein concentrations between KIS (64.2 ± 12 g / L) and RRMS (60.2 ± 10.2 g / L) groups, and 

plasma concentrations of albumin KIS (42.3 ± 9.5 g / L) and RRMS (43.9 ± 11.1 g / L) groups, statistically 

significant differences were noticed, p = 0.072 ip = 0.084.

- Neurological findings of KIS and RRMS patients: The majority of patients were found to have symptoms 

and signs of affection of more than one CNS functional system, in both KIS (35 patients) and RRMS group 

(47 patients), p = 0.035 (KIS vs. RRMS). In other patients, both groups of the dominant neurological findings 

were pyramidal (KIS - 11, RRMS - 9 patients), p = 0.075, and sensory (KIS - 3, RRMS - 1 patient) damage, as 

well as visual impairment (KIS - 1 patient). Statistical significance was observed in the difference in the du-

ration of the symptoms until the patient arrived at a hospital treatment in a KIS patient with a larger (me-

diandian value of 1 month (1-12 months)) compared to KIS patients with a smaller EDSS (Median value 4 

months (1-12 months)) , p = 0.025. By comparing the duration of the disease (from the moment of diagnosis 

of the definitive RRMS), it was found that RRMS patients with a higher EDSS have a longer duration of the 

disease (median value 96 months (8-396 months)) compared to those with a lower EDSS (median value 46 

months (1-250 months)) (p = 0.0013). Comparison of other obtained values   in subgroups of KIS and RRMS 

patients divided by EDSS findings did not show statistically significant differences (p> 0.05).

- Radiological findings of KIS and RRMS patients: Data related to the radiological finding indicate that the 

existence of T2 hyperintense signals (p = 0.035, RRMS vs. KIS) was observed in 37 patients in the KIS group 

and all RRMS patients. These data were obtained based on the results of the MR conducted during the cur-

rent hospitalization, as well as the insight into the earlier medical records of patients. For the purposes of 

more detailed analysis in this study, only MR findings that were made during the current hospitalization 

were used in 16 patients with KIS and 15 patients in the RRMS group. It was found that the total number 

and number
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of supranuclear hyperintense signals seen on the T2 sequence was statistically significantly higher in the 

RRMS group of patients (median value for the total number of lesions and the number of supratentoral lo-

calization lesions - 40 (5-84 supratentoral, 3-70 infratentional localization )) compared to the same charac-

teristics in KIS patients (median value for the total number of lesions - 9 (0-56), median value for the total 

number of supratentoral lesions - 8 (0-80)), p = 0.023 ip = 0.03. The volume of Gd binding lesions seen on 

the T1 sequence was statistically significantly higher in the RRMS group, both in the brain (277.7 ± 109.1 

mm3) and in the biomass (641.3 ± 210.2.1 mm3), in comparison with the same finding in the brain (146.5 ± 

46.8 mm3) and cystic moss (446.6 ± 120.1 mm3) of patients in the KIS group, p = 0.031 (for the brain), p = 

0.04.

- Concentrations of examined parameters in relation to patient age: It was found that older patients had 

higher concentrations of NO2 and NO3 compared to younger patients, and in KIS (plasma - p = 0.034, cere-

brospinal fluid - p = 0.04), and in the RRMS group (plasma - p = 0.03; cerebrospinal fluid - p = 0.025). Simi-

larly, the concentration of MDA in all investigated media was higher in the elderly group compared to 

younger patients, in both examined groups, KIS (plasma - p = 0.07; cerebrospinal fluid - p = 0.06; hemoly-

sate - p = 0.09), and in the RRMS group (plasma - p = 0.055; cerebrospinal fluid - p = 0.065; hemolysate - p = 

0.06)0.06). AOPP concentrations increased in the group of elderly patients and in KIS (plasma - p = 0.05; cerebro-

spinal fluid - p = 0.06; hemolysate - p = 0.055), and in the RRMS group (plasma - p = 0.06; = 0.04; hemoly-

sate - p = 0.095). At the same time, the decrease in SH values   in plasma and liver, GSH in hemolysates was 

observed in elderly patients compared to younger and KIS (plasma - p = 0.025, cerebrospinal fluid - p = 0.04, 

hemolysate - p = 0.9) and in RRMS patients (plasma - p = 0.015; cerebrospinal fluid - p = 0.035; hemolysate - 

p = 0.75). The trend of decline in the activity of SOD with the increase in the years of life was also observed 

in KIS (plasma - p = 0.065; cerebrospinal fluid - p = 0.031; haemolysate - p = 0.05) and in RRMS patients 

(plasma - p = 0.025; - p = 0.07).

- Concentrations of examined parameters in relation to half of patients: Analysis of the obtained values   of 

the tested parameters, compared to half of patients, it was found that men have higher values   of NO2 and 

NO3 concentrations in relation to women, and in KIS (plasma - p = 0,06, cerebrospinal fluid - p = 0,075), and 

in the RRMS group (plasma - p = 0,065; cerebrospinal fluid - p = 0,023). The concentration of MDA in all in-

vestigated media was selectively higher in women compared to men, in both examined groups, KIS (plasma 

- p = 0.078, cerebrospinal fluid - p = 0.045, hemolysate - p = 0.9), and in the RRMS group (plasma - p = 0.85; 

cerebrospinal fluidcerebrospinal fluid - p = 0.95; hemolysate - p = 0.6).

OXIDATIVE AND NITROSATIVE MODULATORS IN NEUROINFLAMMATION

https://www.capstonepaper.net/


Concentrations of AOPP showed an increase in concentration in men versus women and in KIS (plasma - p = 

0.58, cerebrospinal fluid - p = 0.6; haemolysate - p = 0.55), and in RRMS patients (plasma - p = 0, 06; 

cerebrospinal fluid - p = 0.06; hemolysate - p = 0.55). The decrease in the value of SH groups in plasma and 

liver, ie GSH in hemolysates, in women versus men and in KIS (plasma - p = 0.095; cerebrospinal fluid - p = 

0.055; hemolysate - p = 0.65) and RRMS patients (plasma - p = 0.025; cerebrospinal fluid - p = 0.025; 

hemolysate - p = 0.07). The decline in SOD activity was more dominant in women compared to men and in 

KIS (plasmaKIS (plasma - p = 0.075, cerebrospinal fluid - p = 0.3; hemolysate - p = 0.05) and in RRMS patients (plasma - 

p = 0.065; = 0.03; hemolysate - p = 0.045).
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