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Yeaocaemu kosezu,

3a meH e ydososcmeue da npedcmasst Hacmosiujomo IpusaodceHue 2 Ha cnucaHue ,,CnewHa
MeduyuHa“ - 06mMsiHa Ha Medma — Ho8u cuMempuu, 8 KOemo 3d Nspeu Nsm PoKycsm e nocmaeeH
8BpXxy paspabomku 8 o6siacmma Ha 1abopamopHama mMeduyuHa.

Temama Ha npu/10xceHUemo e c8vP3aHd, 0m edHd CMpaHa, ¢ pA0Komo 2eHemu4Ho 3a60.15184a-
He 60/1ecm Ha Yu/icoH, a om dpyaa - ¢ 60o1ecmma Ha Aayxatimep, KOIMO uMa cOYyuaaAHO3HAYUM
edpexm. Bpwsakama medxcdy msix e 8 cnodesissHemo Ha 06wWu Namo6uoXUMUYHU MEXAHU3MU, KOUMO
ca yacm om HapyuieHa, 8 No-20/5Ma uau N0-MaJaka cmeneH, 06MsiHA HA MUKpoeseMeHma meda.

OcHogHUsIM pOKYC e nocmaseH 8spxy poasma u Mema6oausma Ha Medma U 83auMo8ps3-
Kama medxcdy 8cuvKu MukpoeseMeHmu 8 op2aHU3Md, NpomeuHume, 3a msaxHama peayaayusi
U 2eHemMUYHUMeE OCHOBU Npu HApyweH 6asaHc. B demaiiau ca paseaedavu sabopamopHume u
KJAUHUYHUME acnekmu 8 obMsaHama Ha Medma. [IpedcmaseHu ca daHHU 3a emanume 8 obwus
npoyec Ha /1A60pAMOPHUSI AHA/AU3, KAdCUYeCKUMe U3UCK8AHUs npu duazHo3d u npoc/aedsisaHe
Ha nayueHmu ¢ 60/1ecm Ha YUu/CoH, KAKMO U Cpd8HUMeAHO0 H0O8AMA Mema/10xunomesd 3da pa3su-
muemo Ha HegpodezeHepamugHuUmMe 3a60/1518AHUSI.

,Zleoz‘chmeeHuﬂm Xapakmep HaA MUKpoesieMeHmume, CI’IBL[LI(ﬁU"lHuﬂm um u eucokocneyuaau-
3UpPAH aHAJ/1Uu3, U mAXHomo eCeHyuas/iHo 3Ha4eHue 2u npassim ece no-uHmepecHu 3a .MeaUL{MHCKa-

ma Hayka.

H36panu ca o6ujo 15 doksaada - 11 om mexcdyHapoOHu u mpu om HAYUOHA/AHU HAYYHU Popy-
MU, KAKMO U e0HO pe3rMe KsM udcaedogamesicku npoekm. [lodpedeHu ca ho XpoHo102uyeH ped.

d-p Hpena HeaHosa
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COMPARISON BETWEEN 6-HOUR AND 24-HOUR CUPRIURIA
IN MONITORING OF THERAPY WITH D-PENICILLAMINE
IN PATIENTS WITH WILSON DISEASE

I. Ivanova', Z. Krastev?, T. Petkova?, S. Dragneva?

'Clinical Laboratory Department, UH “Sv. Ivan Rilski” — Sofia
2Clinic of Gastroenterology, UH “Sv. lvan Rilski” — Sofia

2nd EFLM-BD European Conference on Preanalytical Phase; March 01-02 2013, Zagreb
Biochemia Medica 2013; 23 (1):A18.

Background: Adequacy of treatment in patients with Wilson Disease (WD) was monitored by measuring
24-hour urinary copper excretion while on treatment with D-penicillamine. The major effect of the drug is to
promote the urinary excretion of copper. Values between 3-8 pmol/24 h (200-500 pg) per day cupriuria means
adequate therapy. The problems of measuring 24-hour copper excretion include: incomplete urine collection
and copper contamination of the collection device. Therefore, by reducing time for testing we will also reduce
errors in pre-analytical stage of examination.

Materials and methods: The aim of the study was to assess and compare the 6-hour and 24-hour copper
urinary excretion in patients with WD treated with D-penicillamine. The data used were from 42 measurements
in 32 patients with proven WD in University Hospital Sv. lvan Rilski, Medical University — Sofia. The average
dose D-penicillamine was 800-1000 mg per day. Urine was collected in two portions — 6-hour and 18-hour. The
concentration of copper in two portions were calculated to gat 24-hour cupriuria. Copper analysis was made
with atomic absorption spectrophotometry in Analyst 400 device.

Results: The copper urine excretion in 6-hour, 18-hour and inn 24-hour urine was respectively x = 4.12 +
2.26 ymol/6 h, x =5.75 + 3.42 ymol/18 h and x — 9.89 + 4.7 ymol/24 h. Copper excretion in 6-hour urine was
41.7% of 24-hour cupriuria.

Conclusion: About half of copper urine excretion was up to 6-hour diuresis. Reducing the time of urine
collection could reduce the errors in pre-analytical stage of examination. It is necessary the 6-hour urine
copper excretion to be standardized and validated to use it as criteria of adequacy of therapy.

Key words: cupriuria, Wilson Disease, D-penicillamine
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SERUM TOTAL HOMOCYSTEINE IN ADULT BULGARIANS:
HEALTHY STUDY GROUP

l. Ivanova, E. Ivanova-Todorova

Clinical Laboratory Department, UH “Sv. lvan Rilski”, Sofia

2nd RAML Congress with International Participatio; Jun 05-08 2013, Brasov;
under the auspices of IFCC and EFLM;
Revista Romana de Medicina de Laborator, Suplement la Vol. 21, Nr. 2/4; lunie 2013, S26, Brasov

Homocysteine (Hcy) is an independent risk factor for cardio- and neuro-vascular and neuropsychiatric
disorders. It is well known that Hcy blood concentration depends on genetic predisposition, diet and renal
function.

The aim of the study were to describe the distribution of serum total Hcy concentrations in a healthy group
of people and to test for differences in Hcy concentrations among sex, age, Vitamin B12, Folic acid and lipid
status.

Materials and methods: The study included 60 healthy persons — 30 women and 30 men with average
age 42.27 + 13,64 (20-80 years). The patients were with normal renal function-creatinine x = 65,12 + 14,28
pmol/l; good status of Folic acid, x = 13,26 + 4,9 ng/ml (5,6-26,3 ng/ml) and of Vitamin B12, x = 287 + 177,15
pg/ml (49-1073 pg/ml).Total Hey, Vitamin B12 and Folic acid were detected by competitive chemiluminiscence
immunoassay in Immulite 1000 using gel tubes. Questionnaire forms and statistical analysis — SPSS 19 were
used.

Results: Mean level of total Hcy was 10,54 + 5,48 umol/l (from 1,34 to 25,40 pymol/l). It was up to 15 pmol/l
in 83,33% of whole group samples (n = 50) and up to 8 umol/l in 31,66% in 19 persons. Detected total Hcy
was higher in men with mean values 11,06 + 6,07 pymol/l than in women with mean values 10,03 + 4,88 pymol/l.
No statistical correlation was established between total Hcy levels and age, vitamin B12, Folic acid and serum
lipids in healthy study group.

Conclusions: It was established the tendency that total Hcy was higher in men than in women without
statistical significance (p = 0.473). In the study group there was no established correlation between studied
tests.
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NEPHROTIC SYNDROME AFTER TREATMENT WITH D-PENICILLAMINE
A. Kostadinova', M. Jordanov', I. Ivanova?, R. Robeva'’

'Internal Medicine and Nephrology, UH “Sv. Ivan Rilski” — Sofia
2Clinical Laboratory Department, UH “Sv. Ivan Rilski” — Sofia

2nd RAML Congress with International Participation; Jun 05-008 2013, Brasov;
under the auspices of IFCC and EFLM;
Revista Romana de Medicina de Laborator, Suplement la Vol. 21, Nr. 2/4, lunie 2013, S27

D-penicillamine is a classic drug for treatment of Wilson’s disease. It's major effect is to promote the urinary
copper excretion. Treatment with D-penicillamine is linked to wide range of side effects. The most serious of
them are kidney damage and hematopoietic disorders. We aim to present a 31 year old man identified on
routine screening tests in 2008 with increased value of ASAT — 184 U/L. He had no history of fever, jaundice,
abdominal pain or gastrointestinal bleeding. Clinical, laboratory and histological tests were carried out. In 2011
Wilson’s disease was diagnosed. Then treatment with D-penicillamine strated — 1.5 g/day. In 2013 the patient
appeared with edema syndrome and he was diagnosed kidney damage. Serum creatinine was measured —
134 pmol/l, urea — 10.25 mmol/l, albumin — 15.8 g/l and proteinuria — 4.38 g/24h. Nephrotic syndrome was
diagnosed on standard criteria. Kidney biopsy proved focal proliferative glomerulonephritis. After stopping
D-penisillamine and initiating corticosteroid therapy the patient’'s condition improved. The average period of
treatment with D-penicillamine before developing of nephrotic syndrome was nearly 2 years. It is necessary
the urinary copper excretion to be monitored as a criteria for adequate treatment with D-penicillamine. Kidney
function and signs of proteinuria have to be followed in cases with chelating therapy. Drug caused damage
has to be searched in every patient with unexpected and unexplained renal manifestation not related with the
underlying disease.
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THE INFLUENCE OF THE TYPE OF BIOLOGICAL MATERIAL
ON THE VALUES OF TOTAL HOMOCYSTEINE

I. Ivanova, K. Giligyan, N. Gadjeva

Clinical Laboratory Department, UH “Sv. lvan Rilski” — Sofia

21st Meeting of the Balkan Clinical Laboratory Federation BCLF 2013;
September 25-28 2013, Budva
Balkan Journal of Clinical Laboratory, XXI, 13, 1, PF27

As a biological material for determination of total homocystein (tHcy) manufacturer recommended
heparinized and EDTA plasma as a samples of choice, but serum is also suitable for use. Blood collection
tubes from different types may yield differing values, depending on materials and additives, including gel or
physical barriers, clot activators or anticoagulants.

We aimed to compare levels of tHcy measured in K,EDTA plasma and serum using Becton Dickinson
tubes.

The study included 46 paired samples analysed parallel. All patients, with average age 48 * 11 years old
(20-78), were randomly selected with normal renal function — mean creatinine 69.85 + 14.73 umol/l (32-104).
In 10.9% of individuals, only women, anemia was established — haemoglobin under 120 g/l.

Blood was collected by standard venepuncture after fasting overnight. K,EDTA tubes, and gel separated
tubes were used. After blood taking both plasma and serum were immediately centrifuged (for 15 min at
room temperature at 15.000 x g) and examined by competitive immunoassay with direct chemiluminescence
detection on immunoanalyzer IMMULITE® 1000 Siemens.

Levels of tHcy in K,.EDTA plasma and serum were statistically different (p = 0.005) and higher in serum:
X =14.35 + 4.41 ymol/l (8.13-31.00) than in plasma: x = 13.39 £ 3.98 ymol/l (6.93-27.00), but we established
a high correlation between them — Pearson coefficient 0.86. Under 15.00 ymol/l tHcy were 69.9% of plasma
samples and 60.9% of serum ones.

The values of tHcy correlated well depending on the type of biological material, but in examination and
interpretation of tHcy it is recommended each laboratory to established its own pre-analytical rules and
reference limits.
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SERUM COPPER AND ZINC CONCENTRATIONS IN HEALTHY
INDIVIDUALS OF BULGARIAN POPULATION

I. Ivanova', B. Atanasova? A. llieva', K. Tzatchev?

'Clinical Laboratory Department, UH “Sv. lvan Rilski” — Sofia
2Department of Clinical Laboratory and Clinical Immunology, UH “Alexandrovska” — Sofia

IFCC WorldLab Istanbul 2014; June 22-26 2014, IstanbulClin Chem Lab Med 2014; 52,
Special Suppl, p. S1707

Background: Copper (Cu) and zinc (Zn) play key role in hematopoiesis, nerve transmission, pigmentation,
oxide-reductive reactions. Body content of Cu and Zn strongly depends on intake of food, water and
supplements. The aim of this study is to evaluate serum Cu and Zn concentrations of healthy individuals from
Bulgarian population.

Methods: The study comprises 140 healthy individuals with average age 44.88 £ 13.23 y, with no data
for acute inflammation (C-reactive protein 2.33 + 1.84 mg/l) and for impaired glucose tolerance (fasting serum
glucose 5.68 + 1.08 mmol/l). Evaluation of health status also includes serum creatinine (69.94 + 12.74 ymol/l)
and parameters for protein balance (total protein 70.60 + 4.78 g/l; albumin 45.89 £ 3.34 g/I). Serum Cu and Zn
concentrations are analyzed by flame atomic absorption spectrophotometry. The other biochemical analyses
are done by analyzer Cobas Integra 400. All data are statistically processed by statistical packet SPSS19.
Serum Cu and Zn for all individuals are expressed as mean value + SD: Cu 14.50 £ 2.96 umol/l and Zn 12.77
1 3.00 ymol/l respectively.

Results: Significant statistical difference (p < 0.01) has been observed between males and females with
higher serum concentrations in females for both Cu and Zn (serum Cu for females 15.40 + 3.11 pymol/l and
serum Cu for males 13.59 £ 2.51 ymol/l; for serum Zn: females 13.09 £ 2.25 ymol/l vs. 12.45 + 3.58 ymol/l for
males). In 68.6% of males and in 71.4% of females serum Cu is up to lower limit of reference interval. In 75.7%
of males and in 85.7% of females serum Zn is up to lower limit of reference interval.

Conclusion: A tendency for lowering of serum Cu and Zn in healthy individuals and higher concentrations
for females than for males have been observed in comparison to earlier evaluations. This could be explained
by changed dietary habits, different numbers of individuals in the studied groups, increased use of supplements
and some medications. Cu deficiency (27.85%) could be more prevalence than Zn deficiency (21.45%).
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STUDY OF COPPER STABILITY IN 24-HOUR URINE
BY FLAME ATOMIC ABSORPTION

I. Ivanova?, B. Atanasova’, A. llieva?, K. Tzachev'

'Department of Clinical Laboratory and Clinical Immunology, UH “Alexandrovska” — Sofia
2Clinical Laboratory Department, UH “Sv. Ilvan Rilski” — Sofia

EuroMedLab Paris 2015; June 21-25 2015, Paris
Clin Chem Lab Med 2015; 53, Special Suppl, p. S736

Background — aim: Serum and urine copper measurements could be used for monitoring of nutritional
adequacy and evaluation of copper balance in clinical disorders of homeostasis. We aimed to study the stability
of urine copper, measured by flame atomic absorption, in healthy individuals and in patients on D-penicillamine
(DPA) therapy.

Methods: Urine 24-hour samples of 14 healthy individuals and 22 DPA treated patients were analyzed.
The intake of DPA was 1000 mg twice daily. Urine samples were stored in polyethylene vessels for 2, 3 and 14
days at two temperatures: 15-25°C and 2-8°C. No preservatives were added. Copper levels were measured
by flame atomic absorption spectrophotometer AAnalyst 400, Perkin Elmer. The mean percentage deviation
(d%) was calculated and compared to the Acceptable Change Limit (ACL) as d% > ACL represented probable
difference in copper concentration. Establishment of ACL was derived from analytical imprecision CV of in
house routine QC data accumulated over a 3-month period.

Results: Stability was tested against initial copper urine concentration, measured up to 2 hours after 24-
hour urine collection had been completed, with a mean value 0.5 umol/L for the healthy group and 6.5 pmol/L
for DPA group. In the healthy group, the lowest d% was observed only for the 2nd day of storage for both
temperatures and except the 3rd day at 2-8°C, d% for all the other tested conditions did not exceed ACL. For
all tested storage conditions in DPA group, d% did not exceed ACL. In healthy individuals prolonged time and
low storage temperature seemed to stimulate the leaking of copper ions from the walls of plastic caps followed
by adsorption on the wall surface. In urine of patients on DPA therapy, copper stability for two temperature
regimens was up to 2 weeks. Optimal delay of 2 days before analysis of urine 24 h samples for healthy
individuals were observed. Greater stability up to 2 weeks for room temperature and refrigeration was typical
for urine samples of patients on DPA. It might be due to the fact that urine copper complex with DPA is more
stable that the urine copper complexes with peptides, amino-acids and low-weight molecular proteins.

Conclusion: Generally, storage of urine samples up to 2 weeks in both temperature regimens with no
added preservatives is acceptable for copper analysis by flame atomic absorption.
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SERUM COPPER AND ZINC IN PATIENTS WITH CHRONIC HEPATITIS C
I. lIvanova3, B. Atanasova?, I. Valkov', A. llieva3?, K. Tzachev?

'Clinic of gastroenterology, UH “Sv. Ivan Rilski” — Sofia
2Department of Clinical Laboratory and Clinical Immunology, UH “Alexandrovska” — Sofia
3Clinical Laboratory Department, UH “Sv. Ivan Rilski” — Sofia

EuroMedLab Paris 2015; June 21-25 2015, Paris
Clin Chem Lab Med 2015; 53, Special Suppl, p. S1235

Background — aim: Trace elements are of a great importance for many physiological processes in human
body. Their abnormal distribution may contribute to hepatic damage and from the other hand, liver disorders
may lead to their disbalance. Disturbed trace-element status in patients with chronic hepatitis C (HCV) is
related to stronger oxidative stress and inflammation thus concerning the therapy. Recently in the literature, the
data about disordered copper (Cu) and zinc (Zn) homeostasis in HCV are contradictory. The aim of this study
was to compare Cu and Zn serum concentrations in patients with chronic hepatitis C and healthy controls.

Methods: The study included 20 patients with HCV and 40 age and gender matched controls of healthy
Bulgarian individuals. Copper/zinc ratio (Cu/Zn ratio) was also studied. Blood was drawn 7:30-9:30 am by
standard collection procedure followed 12-hour fasting pause overnight. Serum samples were separated and
immediately stored at -2/8°C until analysis. Serum copper and zinc were measured by flame atomic absorption
spectrophotometer AAnalyst 400, Perkin Elmer. The results were expressed as mean + SD and statistically
processed by Student’s t-test as p < 0,05 was considered significant.

Results: Statistically significant differences (p < 0,001) between serum metal levels and Cu/Zn ratio of
healthy controls and patients with HCV were found. Serum Cu and Zn and Cu/Zn ratio of the healthy individuals
were 15,7 £ 3,0 umol/L; 13,4 £ 1,9 ymol/L and 1,2 + 0,3 respectively. The same parameters for the patients with
HCV were 19,9 £ 4,1 umol/L; 10,7 £ 3,3 ymol/L and 2,0 £ 0,7 respectively. Significantly higher serum copper,
lower serum zinc and increased Cu/Zn ratio were observed for HCV patients in comparison to healthy group.

Conclusions: In summary, our data imply that serum levels of copper and zinc and copper/zinc ratio might
serve as biomarkers for viral hepatic damage.

11
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BD BARRICOR® LH PLASMA TUBES FOR COPPER (CU) AND ZINC (ZN)
DETERMINATION

I. lIvanova', B. Atanasova?, A. Kostadinova®

'Clinical Laboratory Department, UH “Sv. Ivan Rilski” — Sofia
2Department of Clinical Laboratory and Clinical Immunology, UH “Alexandrovska” — Sofia
3Clinic of Nephrology, UH “Sv. Ivan Rilski” — Sofia

4th EFLM-BD European Conference on Preanalytical Phase; March 24-25 2017, Amsterdam
Clin Chem Lab Med 2017; 55(4):eA2

Background: In 2016 Becton Dickenson launched BarricorTM LH plasma blood collection tubes with
mechanical separator. Especially for trace analyses the following BD tubes are in use: K, EDTATE and Serum
TE. Contamination is a major problem in trace analyses. So, standardization of preanalytical phase requires
testing of each kind of tubes in the labs, even for particular LOT. The main goal of the study is comparison
between BD BarricorTM LH tubes and the other specialized TE-BD tubes for Cu and Zn.

Materials and methods: Blood was drawn simultaneously from 32 patients into 3 types BD tubes:
BarricorTM LH Plasma (REF 365032), K,EDTA 10.8 mg Trace Element (REF 368381) and Serum Trace
Element (REF 368380). All vacutainers were further processed in similar manner. Standards, controls and
patient samples were measured for Cu and Zn by flame atomic absorption (FAAS)-AAnalyst 400, Perkin Elmer,
USA.

Results: Results (mean + SD in umol/L) for Cu: BarricorTM LH Plasma — 20.1 + 4.0; K,EDTA 10.8 mg
Trace Element — 19.8 + 3.9 and Serum Trace Element — 20.5 + 4.4, and for Zn: BarricorTM LH Plasma — 10.4
+2.2; K.EDTA 10.8 mg Trace Element — 10.5 + 2.1 and Serum Trace Element — 10.6 + 2.3. Zn concentration in
heparin plasma tubes did not differ significantly from that in the other two TE types: p > 0.05. Also no statistical
difference was observed between serum (TE) and plasma (LH, K,EDTA-TE) zinc. Significant statistical
difference between copper in 3 tested tube types were established with the highest levels measured in BD
Serum Trace Element Tubes. Significant difference between plasma Cu in LH and K,EDTA tubes was found
(p < 0.001) and also between Cu in LH plasma and TE serum (p = 0.006). The difference between Cu in all 3
tested tube types as absolute concentration was less than 1 umol/L Cu.

Conclusion: It could be recommended for each laboratory to test the preferred vacutainers for determination
of Cu and Zn especially when low concentrations in plasma or serum have been suspected.

Key words: copper, zinc, serum, plasma
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STUDY ON CERULOPLASMIN ACTIVITY IN HEALTHY BULGARIANS
I. Ivanova', M. Siotto*, M. Genova?, B. Atanasova?, R. Squitti®

'Clinical Laboratory Department, UH “Sv. lvan Rilski” — Sofia
2Department of Clinical Laboratory and Clinical Immunology, UH "Alexandrovska” — Sofia
3Dipartimento di Neuroscienze, Laboratorio di Biologia Cellulare e Molecolare, Fondazione Fatebenefratelli
per la ricerca e la formazione sanitaria, Osp. Fatebenefratelli— Roma
4Fondazione don Carlo Gnocchi ONLUS, centro" S. Maria della Pace — Roma

EuroMedLab Athens 2017; June 11-15 2017, Athens
Clin Chem Lab Med 2017; 55, Special Suppl, p. S998

Background: Ceruloplasmin (Cp) is the major carrier of copper (Cu) in the body. Typically, it is measured
for diagnosis of rare diseases such as Wilson disease (WD), Menke’s syndrome and aceruloplasminemia. Cp
could be determined both as protein concentration (iCp) and enzymatic activity (eCp). Routine immunological
testing is loaded with some methodological limitations, so evaluation of enzymatic Cp activity might be useful
approach.

Methods: The study comprised 41 healthy Bulgarians (male:female = 16:25) with average age of 43 +
13 years old. All sera were examined for iCp, eCp and serum Cu. The following methods were used: iCp —
immunoturbidimetric method (SigmaAldrich, Pentra ABX); eCp —enzymatic method with chromogenic substrate
o-dianisidine (Sigma-Aldrich, Pentra ABX); serum Cu — flame atomic absorption (Perkin Elmer, AAnalyst 400
Plus).

Results: Results are presented as mean + SD and range: iCp — 36,9 + 5,4 (27,9 to 50,99) mg/dL; eCp
—106,7 £ 20,4 (34,32 to 156,13) IU/L and serum Cu — 15,4 + 1,8 (12,4 to 20,16) ymol/L. Slight significant
difference between male and female eCp (p = 0,0458) was found, with higher values in females (111.9 + 18,2
IU/L) vs. males (98,6 + 20,5 IU/L). The correlation between iCp and eCp was high —r = 0,838. Mild correlation
was established between Cu and iCp (r = 0,520), and also between Cu and eCp (r = 0,43).

Conclusion: This is the first study on eCp in healthy Bulgarians. We found mean values similar to those
reported in the literature for other populations. In 5% (n = 2) of individuals eCp was out of the reference
range for the method (60-140 1U/L). Good correlation was established between iCp and eCp, and also for Cp
(concentration and enzymatic activity) and Cu. Recently, increased clinical implication of eCp is observed.
Copper status seems to be important not only for rare disorders but in social significant diseases also. Deeper
knowledge on eCp (reference ranges, factors of variations, clinical significance) could be necessary in
disordered copper balance.
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LEVELS OF COPPER AND ZINC IN SALIVA

l. Ivanova', V. Vodenicharov?, B. Atanasova?

'Clinical Laboratory Department, UH “Sv. Ivan Rilski” — Sofia
’Department of Hygiene, Medical Ecology and Nutrition, Medical University — Sofia
3Department of Clinical Laboratory and Clinical Immunology, UH “Alexandrovska” — Sofia

2nd World Congress & Expo on Nanotechnology & Materials Science, UAE; June 25-27 2018, Dubai
Nanotechnology & Materials Science-2018, p. 71

Saliva is composed of salivary glands secrets, cellular debris, upper respiratory tract fluid and microorganisms
in the oral cavity [1]. Saliva testing for monitoring and diagnosis of both oral and systemic conditions is a challenge
in accordance with the contemporary development of "omics" sciences. Research applications are directed to
dental diseases, hormonal, neurological and emotional status, and human behaviour [1, 2]. Essential micronutrients
copper (Cu) and zinc (Zn), simultaneously with cortisol and other laboratory salivary findings as adrenocorticotropic
hormone, catecholamines and various cytokines, could be useful stress biomarkers [3]. Zn with neurotransmission
and receptor functions is involved in mental health [2]. Cu and Zn are suggestive to participate in sleep duration
as antagonists of N-methyl-D-aspartate ionotropic receptor of the sleep mediator glutamate [4]. Systemic zinc
supplementation may alter salivary stress hormone levels, particularly these of cortisol [2]. The aim of the present
study is to assess salivary Cu and Zn levels in adults during different time of the day.

The study comprises 40 volunteers at shift work (men:women = 31:9), average age 37 + 9 years (men:women
= 36:46). Cu and Zn are measured in two salivary samples: 1st sample released at 9-11am and 2nd released
at 15-16 pm in the same day. Non-stimulated salivary samples are collected in Salivette tubes, Sarstedt. After
centrifugation Cu and Zn levels are analysed by atomic absorption spectrophotometry (AAnalyst 400) with a
deuterium background corrector.

The following results are established (mean + SD, pymol/L): 1st saliva — Cu 0.61 £ 0.6; Zn 1.73 + 1.1 and
2nd saliva — Cu 0.52 £ 0.8; Zn 1.49 + 0.7. Lower concentrations of Cu and Zn are observed in the afternoon
samples without statistically difference: Cu p = 0.508 and Zn p = 0.953.

The tendency for decreasing afternoon Cu and Zn values could be explained either by possible diurnal
biological variation or accumulated during the working day stress. Present data are compatible with previously
described effects of stress social factors [5]. Complex deeper knowledge in this aspect could be beneficial for
oral health and disease prevention.
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BUOMAPKEPU B JINKBOP U CEPYM NP PAHHA OUATHO3A
HA BONECT HA AJNIUXAUMEP

A. UsaHoBa', . UBaHoBa', B. LleHoBa?, 1. XKenaskosa®, M. NMNeHkoB*

'"KnuHuyHa nabopatopusi, YMBAI ,Cs. NBaH Puncku* — Cocus
2HUOS3A — Codhus

SKnuHuka no Hesponorus, YMBATI ,Ce. MBaH Punckn” — Codoums

40O6pasHa gunarHoctuka, YMBAI ,Cs. MeaH Punckn“ — Codus

Pe3rome kbM uscnedosamersicku npoekm [Jozoeop 59/2013
C6opHuk pe3roMema Ha uscsedosamersicku npoekmu 2012-2013, MY — Cogpusi, cmp. 119

Pesyntartu: lNpoyyBaHeTo Bktoum 29 nHamemaum, ot kouto 19 koHTponu n 10 ¢ 6onect Ha Anuxanvep
(BA), konTto Baxa nacnenBaHu 3a: obwa n ,ceobogHa“ meq B cepym, NMMKBOP/CEpYM OTHOLLEHWE Ha anbymMuHa
(CSF/S Alb), kakto n mepn, B-amunona-42 (AR42) n Tay-npoTenH B NMKBOP. B koHTponHaTa rpyna (11 mbxe n
8 >xeHn) ce nonyymxa criegHuTe pesyntatu: obwa cepymHa meq — 16.5 + 3.1 ymol/l; HeceBbp3aHa ¢ uepynon-
nasmuHa meg (NCC) — 3.3 £ 0.24 pymol/l; CSF/S Alb — 5.75 + 1.9, nukBopHa meg — 0.49 + 0.1 umol/l; AR42
—754.4 + 198.9 pg/ml; Tay-npotenH — 254.22 + 112.2 pg/ml; pesyntatute npu naumeHtute ¢ BA (5 xeHn n 5
MBbXe) ca pecnektuBHo: 14.33 + 0.8 ymol/l; 1.42 £ 1.6 pmol/l; 6.99 + 1.2 ymol/l 0.50 + 0.75 ymol/l; 192.42 +
104.88 pg/ml; 397.8 + 269.4 pg/ml. Habniogasa ce TeHAeHUUSA 3a NO-BUCOKA CEPyMHa Mef, Npu KOHTponuTe,
0e3 ctatuctmyecka 3HauymmocT (p = 0.070). JIukBopHUTE HMBA Ha MeATa ca MoYTU eQHaKBM U B OABETE rpynu
(p = 0.8), kakTO M B ABeTe rpynu OyHKUMATA Ha KPbBHO-NIMKBOPHaTa bapuepa, oueHeHa Ype3 OTHOLLEHMETO
CSF/S Alb, e 3anaseHa (< 10.2). Ctatuctmyeckn 3Haunma pasnuka (p < 0.001) ¢ no-HUCKku HMBa B rpynara ¢
BA ce yctaHoBM 3a AB42, ooKaTo Tay-NPOTEUHBT € C HECUTHUMPMKAHTHO No-BUCOKKM HMBa npu BA (p = 0.19). Mo
HenyOnuKyBaHM Hally AaHHW cpefHaTa CTOMHOCT 3a cepyMHa Mef B Obnrapckata nonynauus e 16.04 + 3.32
pmol/l, a 3a NCC — 4.22 £+ 0.86 ymol/l (n = 379), T.e. nscneaesanute 6onHu ¢ BA ca ¢ TeHOeHUUSA 3a NO-HUCKN
HuBa Ha obua cepymHa mep (14.3 umol/l) n NCC (1.42 pmol/l).
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CPABHUTENEH AHANN3 HA MEAQ U LULUHK B CEPYM U YPUHA
NP BBJIITAPCKW NAUMEHTU C HEPHOAPOBHA U3ABA HA BOJIECTTA
HA YUICBbH U C APYITX XPOHUYHUN YHEPHOOPOBHU 3ABOJIAAIBAHUA

U. UBaHoBa', B. ATaHacoBa?, C. iparHeBa®, T. NMetkoBa?, J1. MateBa?, 3. Kpbcren?
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Cedma HayuoHasiHa KOHghepeHuus 3a pedku 6osiecmu u siekapcmea cupauu;
09-10 cenmemepu 2016, lNMnosdue
Pedku 6os1ecmu u nekapcmea cupauu, 6poti 3/2016, cmp. 26

BbBeaeHue: YepHusT apob nma kntodoBa pons B MeTabonuama Ha MeaTa U LMHKa KakTo B HopMma, Taka
n B naronorus. NpomsHata B MegHaTa obMsiHa e Haur-uspaseHa npu 6onectta Ha YunceH (BY), HO peanua
OTKITOHEHWS ce HabnogasaT 1 Npy ApYrn OCTPU U XPOHUYHM YepHOAPOOHN 3abonsiBaHns. HamaneHu cepymHm
HMBa Ha LiMHKa ce onvcBaT NpearMHO Npu YepHoapobHa umMposa. Bbnpeky ToBa NUNCBAT CPaBHUTENHN NPOYY-
BaHWsSI HA MPOMEHUTE B CEPYMHUTE HMBA U YPUHHATa eKCKpeuus Ha MeaTa v LuMHKa npu BY 1 gpyrn XpoHU4HM
YyepHoApPOOHM 3abonsaBaHus.

Martepuwan un metoam: Vacnegsanu ca 169 nuua, ot komto 50 3gpasu koHTponu, 39 ¢ BY, 25 ¢ nbpBuY-
Ha GunuapHa ympoasa (MbLl), 49 ¢ xpoHnyeH BupyceH xenatut (XBX; 35 HCV u 14 HBV) 1 6 ¢ HeankoxoneH
cteato3eH xenatnt (HACX). UsmepeHu ca: cepyMHU HMBa Ha mMe[ (Cu(s)) N LMHK (Zn(s)), KOHLIeHTpauus Ha
uepynonnasmuH (iCp), 24-4yacoBa Kynpu- (Cu(u)24 h) n unHkypesa (Zn(U)24 h).

Pesyntatu: 3Ha4nmo Han-HUcka Cu(s) ce ycTaHoBW npu nauueHtn ¢ BY — 8.7 £ 5.8 pmol/L (p < 0.01), a
3Ha4nmo Hamn-Bucoka — npu MNbBL, — 21.4 £ 4.2 ymol/L (p < 0.05). Han-HuCKkKn HMBa Ha Zn(s) ca ycTaHOBeHW npu
nuuata ¢ XBX, kaTo pasnuvkarta e 3Ha4ymMmMa cnpsamo 3gpasuTe koHTponu (p < 0.002). I'pynata ¢ XBX nokasa
3Ha4YMMo Hawn-Bncokn HnBa Ha iCp (p < 0.03), a Tasu ¢ BY — 3Haunmo Han-Huckm (p < 0.001) cnpssMO KOHTPO-
nute. MNoBuweHa kynpuypesa ce yctaHosu npu BY un MNBL, a npyn XBX n HACX — B pedepeHTeH nHTepsan.
3Haunmo Hal-BMCOKa UMHKypesa ycTaHoBuxme npu BY, kato npu 53,8% oT BonHuTe cCToMHOCTUTE Ca Hag pe-
depeHTeH obxaar. Mpu 32% o1 nacnensanute ¢ XBX, Ha dhoHa Ha Zn(u)24 h B pedhbepeHTHa obnacrT, e Hanuue
AeunumT Ha Zn ¢ (cpeLly 8% npu 3apasuTe).

Ouckycus: No3HaBaHeTO Ha cTaTyca Ha MeaTa U LMHKa, U Ha NPOTEMHU, CBbP3aHu C TsxHaTa obmsaHa,
paskpuBa OMHU acnekTy B NaTONOrMYHMs NPoLec 1M AaBa Bb3MOXHOCTK 3a N0-go6po gudepeHumpaHe Ha bY
OT APYrUTE XPOHUYHM YepHOOPOOHM 3abonsaBaHusa U MHAMBUAYaNM3npaH TepaneBTUYeH NOAXO0A MO OTHOLLE-
HWe Ha U3BNNYAHETO Ha U3NULLIHaTa Mea OT OpraHM3Ma 1 KOpeKUns Ha LIMHKOBUS AeddUuunT.
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OKCUWOA3HA AKTUBHOCT HA LUEPYJNOMNA3MUH - CPABHUTENEH
AHANN3 MEXAY 3APABU U MAUMEHTU C BOJIECT HA YUJICBH
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HauuoHaneH KkoH2pec no KnuHu4yHa nabopamopusi; 07-09 cenmemepu 2017, Boposey
12th Balkan congress of human genetics, 8th National conference for rare diseases; September
08-10 2017, Plovdiv

Cnopepn cbBpeMeHHM MPOyYBaHWs eH3MMHaTa akTMBHOCT Ha LepynonnasmuHa (eCp) e noteHumaneH HevH-
Ba3vBEH Mapkep 3a AvarHosa Ha 6ornect Ha YuncbH (BY). LlenTa Ha HacTosLWOTO NpoyyBaHe € Ja ce CpaBHSAT
KoHUeHTpauunTe Ha Cp (iCp, M3amMmepeHu Ypes UMyHOTYPOMAMMETPUS) 1 CTOMHOCTUTE 3a eCp Mexay 30paBu KOH-
Tponu 1 naumeHTn ¢ BY (o1 6bnrapckata nonynaumsi) Ha AbArorogvilHa Tepanusi C NeHULMNaMMHoB npenapar.

MaTtepuan u metogu: B nscnegsaHeto ca BknoveHu 41 3gpasu gobposonum (M:k = 16:25; cp. Bb3pacT
43 + 13 rog.) v 28 nauuneHTn ¢ BY (max = 14:14; cp. Bb3pacT 38 + 12 rog.), KOUTO ca Ha ObATOroAULLIHO Ne-
YeHue C NeHuuunammuH cee cpegHa gosa 1000 mg/24 h. Ha Bcuukun MHAMBKMAM Ca ONpeneneHn: cepymHa Meq
Cu(s) pmol/L ¢ nnambKkoBa atomMHo-abcopbunoHHa cnektpodotomeTpus, iCp g/L — TypbugnumetpuyHo, eCp
ypes eH3UMeEH MeToA C XpoMoreH cybeTpat o-dianisidine u e nsuncneHo cvoTHoleHneTo eCp/iCp 1U/g x 107",

PesynTtartu: [Nony4eHu ca cnegHuTte pesynrtatu (mean + SD) — 3a 3gpaBu: Cu(s) 15.4+1.9;iCp 0.28 £ 0.03;
eCp 103 £ 9; eCp/iCp 4.1 n B rpynaTta c bY: Cu(s) 44 +5.2;iCp 0.08 +£0.09; eCp 48 + 31 n eCp/iCp 6. [iBeTe
CpaBHSIBaHW rpynu He ce pasnuyaBaT 3Ha4ynumo crnopef Bb3pactTa (p = 0.13). YcTaHOBeHa € 3Ha4yMMa pasnuka
B CTOMHOCTUTE 3a Cu(s), iCp, eCp (p < 0.001) n eCp/iCp; (p < 0.003). YcTaHOBEHa € BMCOKa Kopenauusi Mexay
HuBaTa Ha iCp n eCp kakto npwu 3gpasu (R = 0.83), Taka u npu nauyneHTnte ¢ BY (R = 0.96), koMTO ca Ha AbI-
rorogvluHa Tepanusi ¢ NeHNUMnaM1MHoB npenapar.

Ounckycus: o gaHHM OT nuTepaTtypaTa Kato AMarHOCTUYEH KPUTEPUI NPY NauMeHT ¢ HOBOOTKpuTa BY
eCp ma no-Bucoka guarHoctnyHa cneumnduyHocT B cpaBHeHue ¢ iCp (100% vs. 78.8%). Npu HoBoguarHo-
CTUUMpPaHM NauMeHTn KopenaumnoHHaTa 3asnucumocTt mexay iCp n eCp e no-Hucka B CpaBHEHME CbC 34paBu
(R 0.70 vs. 0.94). lNony4yeHunTe OT Hac pe3ynTaTtu NokassaT 06paTHOTO, KOETO AaBa OCHOBaHMWE Aa ce 3aKmoyu,
Yye onpegensiHeTo Ha eCp KbM PYTUHHUTE MapKepu 3a oXxapakTepu3npaHeTo Ha MeaHus ctatyc 6u morno ga
Obae obelyaBall nokasarten u Npy NpocneasBaHe Xxo4a Ha TepanuvsaTa.
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25-OH VITAMIN D3/D2 INSUFFICIENCY IN HEALTHY SUBJECTS
AND PATIENTS WITH AUTOIMMUNE DISORDERS

I. Ivanova', E. Ivanova-Todorova?, D. Kyurkchiev?, B. Atanasova3 M. Genova®

'Clinical Laboratory Department, UH “Sv. Ivan Rilski” — Sofia
2l aboratory of Clinical Immunology, UH “Sv. Ivan Rilski” — Sofia
3Department of Clinical Laboratory and Clinical Immunology, UH “Alexandrovska” — Sofia

1st IFCC, EFLM, AFCB Conference “Laboratory Medicine:
Meeting the needs of Mediterranean Nations"; July 2-4 2018, Rome

Introduction: Vitamin D compounds D2 and D3 are obtained from dietary sources, including supplements
or produced (as D3) in the skin upon ultraviolet exposure. These two forms are subsequently converted in the
liver into 25-OH vitamin D3/D2 (250HD) which concentration in blood is a relevant indicator of total supply in
human body. Vitamin D deficiency vitamin D is worldwide spread and is associated with many pathological
conditions: cardiovascular, neurological, metabolic, cancer, musculoskeletal, autoimmunity disorders. The aim
of the study was to define the sufficiency in vitamin D levels in healthy individuals and to compare with patients
with autoimmune diseases.

Materials and methods: The study comprises 90 adults in total, 26 men and 64 women: healthy controls
(HC) — 42 (men:women — 16:26) and patients with suspected autoimmune disorders (systemic lupus,
rheumatoid arthritis, vasculitis) — 48 (men:women — 10:38). All participants are tested for 250HD serum levels
using automatic competitive enzyme linked immunosorbent assay (ELISA) method on Alegria® device. The
blood is taken after fasting over night, during the period of November to March.

Results: Levels measured (ng/ml) in the healthy controls (HC) are 17.9 £ 6 (men/women = 17 + 4/18.4
7) without significant differences depending on gender (p = 0.442). The observed levels for the patient group
are 14.6 £ 5 (men/women = 14.5 + 3.5/13.8 + 5) with significant difference between genders (p = 0.0184).
250HD concentrations of the patients with immunological disorders are significantly lower in comparison to
healthy controls (p = 0.006). In both groups, levels above 30 ng/ml are not established. More frequent vitamin
D deficiency (< 20 ng/ml) is found for patients in comparison to healthy individuals: 23% (n = 11) vs. 16.6%
(n =7). There are no samples with measured levels = 50 ng/ml 250HD as a marker of sufficiency.

Conclusion: The data of the current study is in agreement with already established prevalence of vitamin
D deficiency for Bulgarian population, although active ultraviolet radiation over prolonged time period (over 8
months) is typical for the country. The results imply that immunomodulatory effect of vitamin D could be useful
therapeutic tool in the treatment of various autoimmune conditions.
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Xl HayuoHasiHa KOHghepeHYUs No KIUuHU4YHa nabopamopusi; 27-29 cenmemepu 2018, lMnosdue
C6opHuK ¢ pe3romema, cmp. 47-A5

HapyweHust 6anaHc Ha ButamuH D e 4ecTo cpellaH npu XeHW B penpoayKTUBHA Bb3pacT OT pasfnuyHu
nonynauun. ETnonorusata BeposTHO € MynTUdakTopHa, HO O0TYaCTU Ce AbIIKM Ha HaMarneH XpaHuUTeneH npu-
€M U OrpaHNYeHo n3naraHe Ha cnbHYeBa CBETNMHA. [pu BpeMEeHHOCT TEXKUAT AedULUT Ce CBbP3Ba C Hapy-
LLeHa KOCTHa XOMeoCTa3a, BPOAEHW paxmTu 1 chpakTypu Npu HOBOpoZeHOoTo. [locera He ca HambIHO U3SICHEHM
edhekTMTe Ha HeQOCTaTbYHOCT 3a MaWkaTta 1 nnoga. Jiunceart cneundunyHM 3a GpeMeHHOCTTa NPenopbky 3a
npuem nopagu CbLUECTBYBaLLUTE HeafeKBaTHU [AaHHMW, KOUTO He AudepeHuMpaT Hyxaute npu GpemeHHu
XXEHW OT Te3n Npu HebpeMeHH!.

Len: ga ce npoyyat npu 3gpaBu 6peMeHHU 1 HEBPEMEHHMU KeHU CEpYMHUTE HMBA Ha 25-xuapokcusmTa-
MuH D3 (25-OH-D3) kato Hali-0o6bp MHOUKATOp 3a HacuLaHe.

Mogen Ha npoyuBaHeTo: V3cnegBaHu ca obuwo 53 xenu (20-40 r.), pasgeneHn B ABe rpynu: 3gpasu
HebpemeHHM (n = 29) n 3gpaBu GpemeHHN xeHun (24 + 7 r.c.); (n = 24). Npoy4BaHeTO e M3BBbPLLEHO B Nepuoaa
deBpyapu-man. AHanmanTe ca M3BbpLUEHM Ype3 BUCOKoCTeumanuanpaH 4eHUTUBEH NPUHLIMN: TEeYHa XPo-
MaTorpadus ¢ TaHAEM MacCrnekTPOMETpUYHa AeTeKUMs 1 n30TonHo paspexaaHe (ID LC-MSMS). [laHHuTe ca
n3paseHun KaTo cpefHa cTonHocT + SD.

PesyntaTtu: CepymHaTa KoHUeHTpaums Ha geno-gopmata 25-OH-D3 npu 3gpaBv HEOPEMEHHU XEHN e
41 + 13 nmol/L, xapakTepHa 3a HMBO Ha HeQOCTaTbYHOCT (HegocTaTbyHOCT 25-80 nmol/L). 14% (n = 4) ot
BCWYKM XeHuW B rpynata ca ¢ geduumt (< 25 nmol/L). Hama xeHun ¢ pesynTart, nokassaw, goctarbyHocT (80-
200 nmol/L). 86% oT rpynarta ca C KOHLEeHTpauun, nokassawy obLio HegoctaTbyHoCT (N = 25): 68% oT Tasu
noarpyna ca ¢ uspaseHa HegoCcTaTbYyHOCT M 32% C neka He4OCTaTbYHOCT.

lpynata 3gpaBu BpemMeHHN XeHu ce xapakTtepmaupa ¢ HegoctaTtbyHOCT (25-OH-D3 60 + 22 nmol/L): 33%
(n = 8) ca cynnemeHTnpanu (25-OH-D3 96 + 29 nmol/L), octaHanute 67% ca 6e3 cynnemeHTupaHe (25-OH-D3
60 + 29 nmol/L). Camo egHa BpemeHHa xeHa (4%) e ¢ pedunumnt. CpaBHUTENHUAT aHanNu3 Mexay ABeTe rpynu
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KeHu (3apaBu BpeMeHHU 1 HEGPEMEHHW) MoKa3Ba CTaTUCTUYECKU CUMHO MOBULLEHWE Ha CepyMHUTE HMBA Ha
25-OH-D3 npu HopmarnHa 6pemeHHocT ¢ (p > 0.001; Student’s t-test, HMBO Ha 3HaummocT p < 0.05).

3akntoyeHue: [laHHUTE ca B MOTBbPXKAEHNE HA M3BECTHM BeYe (hakTu 3a LUIMPOKOTO Pa3npoCcTpaHeHUe Ha
HapyLUeH cTaTyc Ha BuTamMuH D npu xeHn B penpoayKTnBHa Bb3pacT U Mo BpeMe Ha BpeMeHHoCT. UHTpury-
Bawo, HMBaTa Ha 25-OH-D3 npu 6pemMeHHuTE XeHM ca NoAYepPTaHO MO-BUCOKMU OT TE3W NpU HEGPEMEHHUTE.
CynnemeHTUpaHeTo Npy HopMarHa GpeMeHHOCT B MepuoanTe ¢ OrpaHMYeHa ClibHYEeBa CBETMMHA OM NO3BO-
nnNo Aa ce marnese oT 30HaTa Ha HEAOCTATbYHOCT U A ce CTUTHE OO CTOMHOCTU, TUMUYHM 3@ AOCTaTbYHOCT.
Marnexga BeposaTHO GpeMeHHOCTTa a ce CBbp3Ba CbC CneuMpPuyHN PU3MONorMiHn MEXaHN3MN, HaCOYEHN
He caMO KbM MpeofornsiBaHe Ha HeoHaTanHMs AedUUNUT, HO U KbM OCUrypsiBaHe obLLO Ha MO-BUCOKM HMBA Ha
HacullaHe y Man4ymMHus OpraHnU3bM.
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