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CepyMHM HUBa Ha MEJ1 U IIMHK B PENpPEe3eHTaTUBHA U3BaJIKa OT ObJrapckara momysamnus

Menra (Cu) 1 muHKBT (Zn) ca eceHIuamHu MuKpoeneMeHTn. Chabppkannero Ha Cu u
Zn B opraHu3Ma 3aBUCH OT peauiia (hakTopH - Bb3pacT, 1Mo, AUeTa, ChCTaB Ha MUTeHHATa BOJA,
reorpa)cko MECTOIIOJIO)KEHHE M TEeHETHYHA MPEpasloJIoKEHOCT. YCTAaHOBSIBAHETO Ha
ChIBP’KaHUETO HA MeJl B OpraHuM3Ma MpHUaI00HuBa aKTyaIHOCT HE CaMO MPU PEeIKH TeHETUYHU
3a0o0iBaHUs KaTo OojecTTa Ha YWICHH, HO U MPU COLIMAIHO — 3HAYUMHU 3a00JIIBaHUS KaTO
Cbp/ICYHO-CHIOBH, HApyLIeH TJIOKO3€H TOJEepaHC, HEBPOJCTCHEPATUBHU M TYMOpPHHU
3abonsBanug. Hacrosioro wu3cienBaHe MMa 3a Led Ja NPOYYH paslpelesieHHUeTO Ha
cepymuute HuBa Ha Cu U Zn B mpeAcTaBUTENIHA TpyNa OT OBJIrapCcKOTO HACEIECHUE U Jla ce
onpenensaT pakropure Ha OrosornyHa Bapuanusa. Husara Ha Cu u Zn B cepyma ca U3MEPECHH
npu 379 Ownrapu (172 mbxe u 207 XeHH) OT 5 pa3nUYHU pernoHa Ha bwiarapus upes
IUIaMbKOBa aToMHa abcopbuus ¢ momornra Ha AAnalyst 400, Perkin Elmer. Ctatuctuueckure
aHanu3u ca u3BbpiieHu ot SPSS, 19. Meaunanara u uatepkBaptuiauat guana3oH (IQR) 3a Cu
B kpbBTa ca 15.89 (13.87-7.89) umol/L u 3a Zn - 13.00 (11.7-14.68) umol/L B u3cneaBanara
rpyna. Y cTaHOBEHH ca I0-BUCOKM HUBA Ha Cu IpH JKEHUTE, OTKOJIKOTO Ipu MbxkeTe (p <0,001).
YcTaHOBEHO € HamMalIsIBaHE Ha Zn ¢ HanpeBaHe Ha Bb3pacTra (p > 0.05). 3HauuTenHa paznuka
(p <0,05) e otkputa B cepymuara Cu mexay miaau xopa (< 30 ronuHH) U Bb3pacTHU HaI 61
ronuau. HaGmromaBa ce CTaTUCTUYECKH 3HAUYMMa pasiiika B cepyMHuTe HuBa Ha Cu u Zn (p

<0,05) o oTHOLIEHNE Ha TeOTPaPCKOTO Pa3MOI0KEHHUE.



Serum Copper and Zinc in a Representative Sample of Bulgarian Population

Copper (Cu) and zinc (Zn) are essential for life. Body Cu and Zn content depends on
variety of factors - age, gender, and diet, type of drinking water, geographical location and
genetic predisposition. Copper status becomes even more relevant not only in rare genetic
disorders such as Wilson disease but in diseases such as cardiovascular ones, impaired glucose
tolerance and neuro-degenerative and tumor diseases. The study aimed to examine the
distribution of serum Cu and Zn in a representative group of the Bulgarian population and to
describe factors which influence metal content. It also aimed to describe the link between serum
Cu levels and the frequency of Alzheimer’s disease (AD) in Bulgarians. Cu and Zn in serum
were measured in 379 individuals (172 males and 207 females) from 5 different regions in
Bulgaria by flame atomic absorption using AAnalyst 400, Perkin Elmer. Statistical analyses
were performed by SPSS, 19. Median and inert-quartile range (IQR) for blood Cu were 15.89
(13.87-7.89) umol/L and for Zn - 13.00 (11.7-14.68) umol/L in the examined group. Higher Cu
levels in females than in males were found (p < 0.001). Decrease of Zn with aging was
established (p > 0.05). Significant difference (p < 0.05) was found in serum Cu between young
people (< 30 year old) and adults over 61 year old. Statistically significant difference in Cu and

Zn was observed (p < 0.05) in respect of residences.

['7-2 - Rongioletti M, Squitti R, Ghidoni R, Ivanova I, Benussi L, Binetti G, Siotto M, Papa
F. Copper Failure in Wilson and Alzheimer Disease. Am J Clin Pathol. 2018
Jan;149(Suppl 1):S11-S11.

JlucOanaHc B MeIHAaTa XOMeocTasa npu 0oyiecT Ha YUIICHH U 0oJiecT Ha Amxeiimep

JucbamanchT Ha MeaHaTa OOMsHAa € mpuYMHA 3a Oosnectra Ha YuiucwhH (Wilson’s
Disease, WD), KosITO € psiIKO TeHETHYHO 3a00JI1BaHe, XapaKTEPU3UPAIIIO Ce C MOBUILICHH HIUBA
Ha HECBbp3aHa ¢ lepynomazMuHa mMea (non-Cp Cu) ¥ CbOTHOLIEHUETO MEA-LIEPYIIOIIIa3MUH
(Cu:Cp). Mera-ananu3u TOKa3BaT aHOMAJIMKW Ha Meara npu Ooslectta Ha AJxaimep
(Alzheimer’s Disease, AD). Jlocera He € mpeacTaBsHO TUPEKTHO CPaBHEHUE Ha CTaTyca Ha
MeATa mpu ABeTe 3aboisBaHus. Llenta Ha mpoydyBaHETO € W3CieBaHE HAa CTaTyca Ha MeATa
ype3 M3MepBaHe Ha cepyMHa Men, uepynomuasmuH, non-Cp Cu, Cu:Cp um 24 — yacoBa
KyIpuype3a ¢ KOpUTrupaHe CIpsiMO TOJI U Bb3pacT npu mamueHT ¢ AD, WD (neBet manueHnTn
¢ WD nHa uzxoano muBo u 24 WD nanuentu Ha jedenue ¢ D-nennnunamud [D-pen] u 3apaBu

KOHTpoJH (35 3apaBu KOoHTpoiM). B n3Banka ot 385 ciydas Ha AD u 336 310paBu KOHTPOIIH,
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u3cienBanu B npenuiiHu npoyuBadus, non-Cp Cu u Cu:Cp ca 6unm mo-Bucoku npu AD,
OTKOJIKOTO TIpH 37paBu KOHTpodu (1 aBete P <.001), HO mO-HUCKHU, OTKOJIKOTO NP MaIllUEHTH
¢ WD Ha u3xonno HuBo. [lokato non-Cp Cu e cxonen npu AD u WD, cpennara croifHOCT Ha
Cu:Cp pazrpannuaBa AD ot WD (P < .016), cbc croiinoct Ha Cu:Cp Cohen’s d ot 0.8
(mokasBamy TOJisIM OWosormueH edekT) mpu AD chnpsMo 3apaBu KOHTPOJIH, KOETO
JOMBJIHUTENTHO yBenu4aBa cTtoiHoctTta pu WD no 2.2. Konuenrtparuure Ha Meln B 24-
yacoBaTa ypuHa Ipu 35 37paBu KOHTPOJIU Ca CPABHEHH C TE€3M B HAYAJIOTO HA Ipyna NalueHTH
¢ AD, ananmu3upaHu B TPEAMINIHO TpoydBaHe 3a edexra Ha D-pen BBpXy mporpecusiTa Ha
3abonsBaneTo. [laruentute ¢ AD Ha M3XOJHO HUBO Ca UMAaJM IMO-BUCOKH KOHIICHTPAIIMH Ha
Mmen B 24-yacoBata ypuna (P < 0.001; AD 12.05 pg/nen [Meanana, ”HTEpKBAPTUIICH JHAIIa30H
7.85-22.50]), oTKONIKOTO 31paBu KOHTpoJH (4.82 pg/neH (cpeneH, MHTEPKBAPTUIICH IMAa30H:
3.31- 7.43]). CroiiHOCTH Ha MeATa B 24-4acoBara ypuHa, MO-BUCOKU OT TpaHUYHATA CTOWHOCT
ot 200 pg/nen, ca orkputu npu 87% ot WD u 78% ot AD. JlupekTHOTO CpaBHEHHE Ha
narenTd ¢ AD u WD noka3Ba HapyiieHa oOMsiHa Ha MeJITa, 3acsraiia 1 JBeTe 3a00s1BaHus,
HO C pa3nuuHa TexecT, kKaTo Cu:Cp OTHOIIEHHETO € 3HAYUTENIHO NOBEYE HApYyLIEHO NpHU

cinydaute ¢ WD.

Copper Failure in Wilson and Alzheimer Disease

Copper failure is the cause of Wilson disease (WD), a rare disorder typified by increased
levels of copper nonbound to ceruloplasmin (non-Cp Cu) and copper-ceruloplasmin ratio
(Cu:Cp). Meta-analyses also show copper abnormalities in Alzheimer disease (AD); however,
a direct comparison of copper biological status in the two diseases has never been carried out.
An investigation of copper status in serum (copper, ceruloplasmin, non-Cp Cu and Cu:Cp,
adjusting for sex and age) and a 24-hour copper urine assessment of patients with AD, WD
(nine WD patients at baseline and 24 WD patients under D-penicillamine [D-pen] treatment)],
and healthy controls (35 healthy controls) was carried out. In a sample of 385 AD cases and
336 healthy controls investigated in previous studies, non-Cp Cu and Cu:Cp were higher in AD
than healthy controls (both P <.001), but lower than in WD patients at baseline. While non-Cp
Cu was similar in AD and WD, mean value of Cu:Cp distinguished AD from WD (P < .016),
with the Cu:Cp Cohen d value of 0.8 (indicating a large biological effect) in AD vs healthy
controls, which further increases in WD to 2.2. Concentrations of 24-hour urine copper in 35
healthy controls were compared with those at baseline of an AD patient group analyzed in a
previous study on the effect of D-pen on the disease progression. AD patients at baseline had

3



higher concentrations of 24-hour urine copper (P < .001; AD 12.05 pg/day [median,
interquartile range 7.85-22.50]) than healthy controls (4.82 pg/day (median, interquartile
range: 3.31-7.43]). Values of 24-hour urine copper higher than the cutoff of 200 pg/day were
found in 87% of WD and 78% of AD. The direct comparison of AD and WD patients shows a
copper failure affecting both diseases, but at a different degree, with the Cu:Cp signifying a

more severe grade in WD.

I'7-3 - Vodenicharov V, Ivanova I, Mitov K. Assessing Salivary Cortisol in Research of
Shift Work Risks Among Casino Employees in Bulgaria. J IMAB. 2018 Dec;24(4):2228—
31.

OreHka Ha KOPTHU30JI B CIIOHKA ITPH U3CJIEIBAaHE HA PUCKOBETE OT paboTaTa HA CMEHH Cpell

CIIy’)KMTEJUTe Ha Ka3uHa B bbnrapus

Brnpeku ue epekTuTe OT MOCMEHHUAT PEXUM Ha paboTa BbPXY CILY>)KUTEJIUTE B Ka3UHA
ca JOKYMEHTHpaHM, HSAMa JaHHU, KOMTO CIICIHAJIHO Ja OMHUCBAT e(eKTa Ha cTpeca BBPXY
CeKpelusiTa Ha XOpMOHMTE. Hacrosmoro wu3cieaBaHe OLEHSBA H3IOJI3BAHETO HA
KOHIIEHTpalusATa Ha KOPTH30J B CIIOHKaTa Karo OMOMapkep 3a HUBOTO Ha CTpeC Cpen
CIly’)KUTENIM Ha Ka3uHa B bbiarapus. Te3sw HOBM JaHHU IMOAYEpTaBAaT HEOOXOAMMOCTTa OT
u3CcJe/BaHE Ha IMPKaJHHUA PUTHM Ha KOPTU30Jla B TakaBa paboTHa cpena. B Hactosmoro
u3cieABaHe ca BKIIOYEHU 15 3apaBu ciyxkutenu (9 keHH M 6 MBKE) OT YETUPHU Ka3MHa B
Codus. Beuuku ca ¢ paboTeH pekuM JHEBHA M HOLHA cMsHa. [IpoOuTe OT ciroHKa 3a
OIpeJIesIsIHE Ha KOPTU30JI0BY HUBA ca MOJYyYEHHU 110 BpeMe Ha paOOTHUTE CMEHU U ca B3eTH 3
KpaTHO Ipe3 JIHEeBHa CMsAHA M 3 KpaTHO Ipe3 IocieABaliara HouiHa cMmsHa. HuBara Ha
KOpPTH30JI B CJIOHKara ca ONpeleNieHh 4Ype3 TeYHa Xpomarorpadus-TaHreMHa
maccriektpomerpusi (LC/MS/MS). PesynraTure 3a KOpTH307a B CIIOHKATa ca MPEJICTaBEHU B
ng/ml. Cpegaute (+/— SD) HMBa Ha KOPTU30J B CIIOHKATa 3a AHEBHA cMsHa (cpemHo 4,254
ng/ml, +/— SD 1,8978 ng/ml) ca mo-Bucoku oT Te3u Ha HoIIHATa cMmsiHa (cpeano 1,819 ng/ml,
+/— SD 0, 8906 ng/ml). HuBata Ha KOpTH30J B CJIIOHKaTa Ha Xopa, paboTenin Ha 12-yacoBu
CMEHH B Ka3MHaTa, MOKa3BaT HOpMaJIHA AUHAMHKA KaKTO MPU JHEBHUTE, TaKa M MPH HOIIHUTE
cMeHu. Pe3ynrature nokasBaT HOpMallHa JEHOHOIIHA JAMHaMHKa Ha kKoprusosa. HuBaTta Ha
KOPTHU30J1 Ca C Hal-BUCOKHM CTOMHOCTH CYTPUH W HaW-HUCKHU IIpe3 Holura. ToBa € mbpBOTO

H3CJICABAHC, OLICHABAIIIO HUBATA HA KOPTU3OJI IIPU CITYKUTCIIM HAa TIOCMCHHA pa60Ta B Ka3HHaA.
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Assessing Salivary Cortisol in Research of Shift Work Risks Among Casino

Employees in Bulgaria

Although the effects of shift work on casino employees have been documented, no data
exists describing the effect of stress on the hormone secretion. The present quantitative study
evaluates the use of salivary cortisol concentration as a biomarker of the stress level among
casino employees in Bulgaria. This new data emphasize the need to examine the circadian
rhythm of cortisol in a casino environment. Fifteen healthy employees (9 women and 6 men)
from four casinos in Sofia were included in the present study. All of them were working rotating
day and night shifts. The participants gave salivary samples for determination of cortisol levels
during their shift work. Samples were taken 3 times during one day shift and 3 times during
their next night shift. Salivary cortisol levels were obtained by liquid chromatography-tandem
mass spectrometry (LC/MS/MS). The results for salivary cortisol were presented in ng/ml.
Mean (+/— SD) for dayshift salivary cortisol levels (Mean 4,254 ng/ml, +/— SD 1,8978ng/ml)
were higher than those of the night shift (Mean 1,819 ng/ml, +/— SD 0,8906 ng/ml). Salivary
cortisol levels of people working 12 hour shifts in casinos showed normal dynamics in both of
their day and night shifts. The results show normal diurnal cortisol dynamics. Cortisol levels
had highest values in the morning and lowest at night. This is the first research assessing cortisol

levels in casino employees.

I'7-4 - Karamfilova V, Gateva A, Assyov Y, Alexiev A, Savov A, Yaneva N, Ivanova I,
Ivanova-Boyanova R, Ivanova R, Vlahova Z, Mateva L, Kamenov Z. PNPLA3 1148M
Polymorphism in Patients with Nonalcoholic Fatty Liver Disease, Obesity and

Prediabetes. J Gastrointest Liver Dis. 2019 Dec;28(4):433-8.
PNPLA3 [148M nonumMopu3bM MU NAIMEHTH ¢ HEAJIKOXO0JIHA CTearo3a Ha YepHHsI Jpod

Heankoxonnara creato3na 6osect Ha yepHus apod (NAFLD) e TacHO cBBp3aHO ChC
3aTIBCTSIBAHETO M MHCYJIMHOBATAa PE3UCTEHTHOCT U CJeI0BATENIHO Mpeapasnoiara KbM quader
TUN 2 ¥ ChbPACYHO-CHJ0BU 3a00isiBanus. OTIaraHeTo Ha JUMUIU B YEPHUS Ipo0 M3TIIeKIa €
KpuTH4yHO B martoreHezata Ha NAFLD. Yecto cpemaH reHEeTMYEH BapUaHT € INaTaTHH-

noaoOHuAT (ochonumnazeH goMmerH-chabpkam npotenH 3 (PNPLA3), koiiTo ce cBBp3Ba C



NAFLD. Ilenra Ha HacTOSIIOTO MPOYYBAHE € Ja Ce OLIeHU Bpb3KkaTa Mexk1y PNPLA3, kintodoB
TeH Ha JIMMHIHUS METa0OMM3bM M META0OIMTHUTE XApPAaKTEPUCTHKH MPH TAIMEHTH ChC
3arnbcTsiBane U NAFLD c u 6e3 npegnuader. Bximouenu ca o6mo 208 manuentu ¢ NAFLD
ChC 3aTiIbcTABaHe O0e3 muadet (n=125) u ¢ mpeauadet (n=83). 'enoTunusupanero Ha PNPLA3
1148M BapuanT (rs738409) ce u3BbpIIM Ype3 PECTPUKIIMOHEH aHanu3. [lo oTHOmeHWEe Ha
nonumopduzma Ha 15738409 (1148M), CG TeHOTUIBT € MOJTOKUTEIHO CBBP3aH C Mpeanuader,
WHCYJTUHOBA PE3UCTEHTHOCT, TUCIUIUIEMUS U METaOOMTEH CUHIPOM B CpaBHEHUE C JUBUS
CC renorun. Hocutenute Ha Bapuanta PNPLA3 1148M umart 9,6 mbTU MO-BUCOK PUCK OT
TJIIOKO3HU HapyleHus B cpaBHeHue c¢ nuBug reHotun (OR 9,649, 95%CI 2,100-44,328,
p=0,004). Hocurenure Ha Baprnanta PNPLA3 [148M cpmo umaTt 3 nbTH MO-BUCOK PHUCK 3a
Hanmuue Ha Metabomurer curapom (OR 2,939, 95% CI: 1,590-5,434, p=0,001) u 2,1 obpTH 1I0-
BHUCOK PHUCK 3a HaJIM4ue Ha UHCyNIHHOBA pe3ucteHTHOCT (OR 2,127, 95% CI: 1,078-4,194, p=
0,029). PNPLA3 1148M ce cBBp3Ba C MOBUIIICH PUCK OT MpearnadeT, MeTaboIUTeH CHHAPOM 1

MHCYJIMHOBA PE3UCTEHTHOCT IPU MALMEHTH ChC 3aTiIbcTsABaHe ¢ NAFLD.

PNPLA3 [148M Polymorphism in Patients with Nonalcoholic Fatty Liver Disease,
Obesity and Prediabetes

Nonalcoholic fatty liver disease (NAFLD) is closely associated with obesity and insulin
resistance, and therefore predisposes to type 2 diabetes and cardiovascular diseases. Lipid
deposition in the liver seems to be critical in the pathogenesis of NAFLD. A common genetic
variant, the patatin-like phospholipase domain-containing protein 3 (PNPLA3) has been
associated with NAFLD. The aim of the present study was to evaluate the association between
PNPLA3, key gene of lipid metabolism and the metabolic traits in obesity NAFLD patients
with and without prediabetes. A total of 208 obese NAFLD patients without (n=125) and with
prediabetes (n=83) were included. The genotyping of PNPLA3 1148M variant (rs738409) was
performed by restriction analysis. Regarding rs738409 (1148M) polymorphism, CG genotype
was positively correlated with prediabetes, insulin resistance, dyslipidemia and metabolic
syndrome compared to the wild CC genotype. The carriers of the PNPLA3 [148M variant have
9.6-fold higher risk of glucose disturbances compared to wild genotype (OR 9.649, 95%CI
2.100-44.328, p=0.004). The carriers of the PNPLA3 [148M variant also have a 3 times higher



risk for the presence of metabolic syndrome (OR 2.939, 95% CI: 1.590-5.434, p=0.001)
and a 2.1-fold higher risk for the presence of insulin resistance (OR 2.127, 95% CI: 1.078-
4.194, p=0.029). PNPLA3 1148M is associated with increased risk of prediabetes, metabolic

syndrome and insulin resistance in obese patients with NAFLD.

I'7-5 - Genova M, Atanasova B, Ivanova I, Todorova K, Svinarov D. Trace Elements and

Vitamin D in Gestational Diabetes. Acta Medica Bulgarica. 2018 Mar 1;45(1):45-9.

MukpoeneMeHTH U BUTaMuH D nipu rectanimoHeH auader

I'ecrarmmonnusaT 3axapen auaber (['3/]), emHo OT HaW-4YeCTUTE YCIOXHEHUS Ha
OpeMeHHOCTTAa U ce JneHuHHpa KAaTO HEMOHOCHMOCT KbM TJIFOKO3a C HA4aao WU ITbPBO
pasno3HaBaHe IO Bpeme Ha OpemeHHOCT. HeroBoto pasmpocTpaHeHHe Bapupa B CBETOBEH
Mamad B 3aBHCHUMOCT OT XapaKTEPUCTHKUTE Ha OCHOBHATa MOMYJalMs W TNPUIOKEHHUTE
JUArHOCTUYHU Kputepuu. Etnonorusta e MyntudakTopHa U HE € JOCTaThbUHO H3SICHEHA.
Hanuguure JaHHW TOpcaArojiarar, 4€¢ OCHOBATAa Ha MATOrcHe3ara € OTHOCUTCIHO HaMaJiCHa
HHCYJIMHOBA CCKpCUUsA, ChUYCTaAHA C HHCYJIMHOBA PCE3UCTCHTHOCT, MNPCAU3BHKAHA OT
OopemenHoctTa. UneHtudunupann ca IpOMEHIWBH M HEMPOMEHJIMBH PUCKOBHU (hakTopu 3a
pazButue. MukpoeneMeHTHUTe M BUTaMHH J| Morar Ja JOmpHHEcCAaT 3a H3SCHSABAHE Ha
Moaupuumpyemure GakTopu MpH MNporHO3UpaHe Ha pucka. OCHOBHUTE MUKPOEIEMEHTH IO
BpeMe Ha OpPEMEHHOCT ca HEOOXOIWMHU 3a MPEOAOJSIBAHE HA CHCTEMHHUS OKCHIATHBEH,
MeTa0OJIUTEH U Bh3NATUTEIHH cTpec. Harpynanu ca Bce olie HeyOeIMTeIIHU J0Ka3aTeIcTBa 3a
Bpb3KaTa MEX/y MO-BUCOKATa YECTOTa Ha HEAOCTAaThbUHOCT/IepUnUT HAa BUTaMHH [ o Bpeme
Ha 6pemenHoct u ['3/]. [To-uuckoTo HuBO Ha 25-OH BuTamuu [l Moxe ga Ob1e CBBP3aHO C
MOBMIIICH PUCK OT Pa3BUTHE HA aHEMMs, BKIIOUUTEIIHO U MPU OpeMeHHU KeHu. To3u mperiien
“Ma 3a LeJ Ja MPeloCTaBu IIperiie]] Ha Bb3MOXKHATa Bpb3Ka MEXAy BUTaMuH [| u

MHUKPOEJIEMEHTUTE KaTo PUCKOBHU (hakTopu 3a pa3sutuero Ha ['3]1.



Trace Elements and Vitamin D in Gestational Diabetes

Gestational diabetes mellitus (GDM), one of the most common pregnancy
complications, is defi ned as glucose intolerance with onset or fi rst recognition during
pregnancy. Its prevalence varies worldwide in dependence on characteristics of the underlying
population and applied diagnostic criteria. The etiology is multifactorial and not suffi ciently
elucidated. Available evidence suggests that the base of pathogenesis is relatively diminished
insulin secretion coupled with pregnancy-induced insulin resistance. Modifi able and non-
modifi able risk factors for development have been identifi ed. Trace elements and vitamin D
could be contributed to modifi able factors for prediction the risk in a large population. Essential
trace elements in pregnancy are necessary to overcome systemic oxidative, metabolic and infl
ammatory stress. Evidence, still inconclusive, has been accumulated about the relation between
higher incidence of vitamin D failure/defi ciency during pregnancy and GDM. The lower level
of 25-OH vitamin D could be associated with increased risk for anemia development, also
including pregnant women. This review intends to provide an overview of the possible link

between both vitamin D and trace elements as risk factors for GDM development.

['7-6 - Squitti R, Ghidoni R, Simonelli I, Ivanova ID, Colabufo NA, Zuin M, Benussi L,
Binetti G, Cassetta E, Rongioletti M, Siotto M. Copper dyshomeostasis in Wilson disease
and Alzheimer’s disease as shown by serum and urine copper indicators. Journal of Trace

Elements in Medicine and Biology. 2018 Jan;45:181-8.

Jlucxomeocrasa Ha Me/Ta Ipu 0OJIeCTTa HA YWICHH U OoJiecTTa Ha AJIxaiMep, KakTo MOXKe

Jla ce BUJU OT UHAUKATOPHUTE 3a MEJ B cepyMa U yprUHaTa

Hapymienara oOmsiHa Ha MenTa € mpuunHa 3a 6osectra Ha YuichH (Wilson’s Disease,
WD), xoeto e psiiko 3a00JsBaHe, XapaKTepU3UpPaIllo ce C MOBUIIEHU HUBA HA Mell B KPbBTa,
HecBbp3aHa ¢ uepynomiazMul (non-Cp Cu, ,,cBoboauna’ men). [Ipu 6onectra Ha Anxaiimep
(Alzheimer’s Disease, AD) MeTa-aHanu3uTe MOKa3BaT, Y€ MEATAa HAMAJIsIBa B MO3bKa, HO CE
yBelIMYaBa B cepyma, nopaaud ysenndaBaHeto Ha non-Cp Cu kommoHeHTa. Bbropeku

MPWINKHUTE, HE € U3BBPILIBAHO AUPEKTHO CpPaBHEHHE HAa OMOJOTMYHHUS CTATyC Ha MeATa Mpu
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nBeTe 3a00JABaHUS Jocera. 3a J1a 3aIbJIHUM Ta3u Mpa3HuHA, HUE OLEHUXME CepyMHaTa Mejl,
uepynomiazmuH, non-Cp Cu u Cu:Cp npu 721 nuua, u3ciaenBaHy B IPEAUILIHU IPOYyYBaHUS U
0s1xa MPEOICHEHN 3a CPaBHEHUE Ha MapKepuTe 3a craTyc Ha men mexay AD, WD u 3apasu
koHTposn. [To-KOHKpeTHO, JaHHUTE OT 336 31paBU KOHTPOJIU OsiXa CPAaBHEHU C T€3U OT U3BAJIKa
ot 9 marmentu ¢ WD mpuern B Liver Unit San Paolo School of Medicine, YauBepcuter
Munano, Utanus. Caen ToBa olieHHMXMe 24-4acoBaTa €KCKpeLus Ha MeJ B ypuHaTa npu 24
naueHTH ¢ WD Ha neuenue ¢ D-nenunmnamun (D-pen) m mpu 35 31paBu KOHTpOJU U
CpaBHHUXME pe3yJTaTUTE C Te3u Ha nauueHTH ¢ AD, yyacTBamy B KIMHUYHO U3MHUTBaHE (a3a
II Ha D-pen, mybnukyBaHo no-paHo. Cie KopurupaHe 3a 1mojia ¥ Bb3pacTra, CEpyMHUTE Non-
Cp Cu u Cu:Cp ce koHCTaTHpaxa o-BUCoku ctoiHocTU ipu AD u WD, oTkoIKOTO NTpH 31paBu
kouTpoiu (u neere p <0,001). Jokato non-Cp Cu e nmomobden mexay AD u WD, Cu:Cp e no-
Brucok nmpu WD (p <0,016). 24-gyacoBaTa eKCKpelnus Ha MeJl B ypUHATa NMpHU nanueHta ¢ AD
(12,05 pg/nen) e mo-Bucoka, OTKOJIKOTO MPH 3/1paBu KoHTpoiu (4,82 pg/newn; p <0,001). 77,8%
ot nauueHture ¢ AD nipu nedenue ¢ D-pen ca umanu 24-yacoBa ekckpenus B ypuHata Haj 200
Lg/IeH, KOeTo Mperoara HeIo0bp KOHTPOJIa Ha MeTHATa eKCKperus. ToBa nmpoy4BaHe J1aBa
HOB TIOTJIe] BbpXY MaTOpU3HOJOTHITAa HAa XOMeocTazara Ha meara npu AD, mokasBaiiku
HapyIleH 0ajaHc B MeJHaTa oOMsHa, a choTHOIeHueTo Cu:Cp naBa Hanexxau 1a 0b1e 100bp
JIECKpUMHUHATUBEH MapKep 3a craryca Ha MeaHata oomsiHa. OTBBJ CBOUTE OTPAaHUYEHUS, TOBA
MpOy4YBaHE JlaBa HOB MOTJEA BbpXy MemHaTa aucynkuus npu AD, koero mpemmomara
MOTEHIIMaja Ha TepanusTa ¢ HMHK 3a Te3u nanueHTu ¢ AD, XxapakTepusupaliiy ce ¢ IpOMEHEH
MeTaboIM3bM Ha MeJITa, Thil KaTo Hallarta J1adopaTopusi HACKOPO BbBEJE HIEATa 33 pa3INiHu
,Bunose AD . HezaBucumo OT TOBa, aKko TepamnusTa ¢ IHHK MOKE Ja MOJA00pH KOTHUTUBHUTE
NeUIUTH TPU TO3U MPOIEHT marnueHTu ¢ AD, kakTo MOXe Ja ce o4akBa oT onuta ¢ WD,

TpsiOBa 1a ObJIe JOKA3aHO Ype3 CTHEIIUATHO KIIMHUYHO U3ITUTBAHE.

Copper dyshomeostasis in Wilson disease and Alzheimer’s disease as shown by serum

and urine copper indicators

Abnormal handling of copper is the cause of Wilson disease (WD), a rare disorder
typified by increased levels in plasma copper not-bound to ceruloplasmin (non-Cp Cu, also
known as ‘free’ copper). In Alzheimer’s disease (AD), meta-analyses show that copper

decreases in brain but increases in serum, due to the non-Cp Cu component increase. Despite



the similarities, a direct comparison of copper biological status in the two diseases has never
been carried out. To fill this gap, we evaluated serum copper, ceruloplasmin, non-Cp Cu and
Cu:Cp in 721 subjects investigated in previous studies and were re-evaluated for the comparison
of markers of copper status among AD, WD and healthy controls. More specifically, data from
336 healthy controls were compared with those of a sample of 9 patients with WD, recruited
from the Liver Unit San Paolo School of Medicine, University of Milan, Italy. We then assessed
24 h copper urinary excretion in 24 WD patients under D-penicillamine (D-pen) treatment and
in 35 healthy controls, and compared results with those of AD patients participating to a D-pen
phase II clinical trial previously published. After adjusting for sex and age, serum non-Cp Cu
and Cu:Cp resulted higher in AD and in WD than in healthy controls (both p < 0.001). While
non-Cp Cu was similar between AD and WD, Cu:Cp was higher in WD (p < 0.016). 24 h
urinary copper excretion in AD patients (12.05 pg/day) was higher than in healthy controls
(4.82 pg/day; p <0.001). 77.8% of the AD patients under D-pen treatment had a 24 h urinary
excretion higher than 200 pg/day, suggestive of a failure of copper control. This study provides
new insight into the pathophysiology of copper homeostasis in AD, showing a failure of copper
control and the Cu:Cp ratio as an eligible marker. Beyond its limitations, this study provides
new insight into the disposal of copper dysfunction in AD, suggesting the potential of Zinc
therapy for those AD patients typified by altered copper metabolism, as our laboratory has
recently pioneered with the notion of different “types” of AD. Nevertheless, if Zinc therapy can
improve cognitive deficits in this percentage of AD patients, as it might be expected from the

WD experience, has to be proven through a dedicated phase II clinical trial.

I'7-7 - Ivanova I, Atanasova B, Kostadinova A. Targets in urinalysis for Wilson's

disease. Journal of Integrated OMICS. 2017; 7(2):1-12.

Ilenn B aHanM3a Ha ypUHATA NMPU 00JIeCT HA YHUIICHH

VYpuHaTa € 4yecTo M3Moj3BaHa mpoda 3a aHAM3 ¢ KIIMHUYHO 3HAYCHHE 32 OTKPUBAHE U
MPOCIIeIIBaHE Ha JICUCHUETO Ha IMIUPOK CIEKTHP OT 3aboisBanus. JlabopaTopHute mpodu ot

ypHHa ce KJIacuUIMpar mo BUJa Ha ChOMPaHETOo | 10 MpoIieaypaTa 3a ChOMpaHe Ha: TbpBa U
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BTOpa CyTpEIIHAa YpHHA, MMPOM3BOJIHA MOPLUS ypuHa, 24-yacoBa mpoba OT ypuHA U Ap.

T’bJIKYBaHeTO Ha pE3yJITaTUTC € MOJIC3CH KIIMHUYCH HHCTPYMCHT.

XapMOHHM3HMpaHETO B JabopaTopHAaTa MEANIIMHA M3HCKBA 331bJIO0YEHO TO3HABAHE HA
BCHUYKH CTBIIKHM B ISUIOCTHHUS MpoOIleC Ha TecTBaHe. Hsxon KpuTHUHU (aKTOpH (MTOIXOISIIO
BpeMe 3a B3eMaHe Ha IpoOu; BUJ Ha TpobaTa; KOHTEeWHEep 1 00eM Ha mpodaTa; TpaHCTIOPTUPaHE
U ChXpaHEHHE C MOAXOJMIA MPOIBDKUTETHOCT M TEMIIEPAaTYPeH PEeKUM) MOTAT Ja CITyXKat
KaTO MHAWKATOpH 3a KadecTBO. EnHa edekTnBHA cTpaTerns 3a QUarHOCTUIMPAHE Bb3 OCHOBA
aHaM3a Ha ypruHA TPAOBa Ja ce OCHOBaBa Ha CTAHAAPTHU MPOILEIYPH 3a ChOMpPaHEe, TPAHCIOPT

U a”HaJIu3.

[ToguepranoTo 3HaYCHNE HA aHAJIM3a HA YpUHATA IIPU TUArHOCTHKATA U JICYCHUETO Ha
6onectra Ha YuiceH (Wilson’s Disease, WD) e nmpuunHaTa 3a Halus CliellaieH HHTEPEC KbM
TO3HM OMOJIOTHYEH MaTepuall — MOArOTOBKA Ha Mpo0aTa Mpean aHaIN3, aHATUTUYHO OIIpeIeIIsTHE
Ha MeJ B ypHUHATa, YeCTOTA HA W3CJICABAHU Ha ypHHATA 3a MPOCIEAIBaHEe HA aJeKBAaTHOCTTA
Ha XeJMpaliara Tepanus, MPeBeHINUs Ha BEPOSTHH HEOIAronpuaTHH eeKTH KaTo HepoTHUICH

CHUHIpPOM, e(heKTUBEH KIMHUYEH JIAOOPATOPEH MOIXO0/] KaTo LSJIO.

VYpunara e crabunHa OMoJIOrHYHa MaTpHIla 3a aHaiau3 Ha Menl. CTaOMIIHOCTTa € 10CcTa
MO-BUCOKa B ciydaid Ha mpuwiokeHne Ha D-nmenunmnamun (1000 mg/aeH) B cpaBHEHHE C
KOHTpPOJIHATa Ipyla YpUHU M3CIEABAHM IIPH JIBa TEMIIEpAaTypHU pexuma (craiiHa 15-25°C n
xsaguiHa 2-8°C temmneparypa). [InmacTmMacoBH KOHTEMHEpPU U E€NPYBETKH Ca MU3KIFOUYUTEIHO
MOJIXOASAIIM 32 B3€MaHe Ha NMPOOM M NpeJaHaJIUTHYHA MOATOTOBKA C TapaHLUs 3a JMICA Ha
KOHTaMuHaius. [InmambkoBaTa aToMHa aGcopOLus € MPUEMIIMB aHATUTHYEH METOJ 3a aHAIIU3
Ha MeJ] B ypUHA B KOHIEHTpaIMoHeH auana3oH Haja 0,23 umol/L (rpanunia Ha OTKpUBaHE).
MOHUTOPHHT Ha KOHIIEHTpaLMsATa Ha IPOTEHUH B ypHHaTa B 24-yacoBa mpoda ce nmpenopbusa
Hail-MaJIko Ha Bceku 6 Mecera npu nanueHTu ¢ WD Ha D-nenununaMuH, 3a Jja ce IpeaoTBpaTu

€BEHTYaJIHO pa3BUTHE Ha HEPPOTHUEH CHHIIPOM - PAIBK, HO TEXKBK HEXKellaH e(eKT.

Targets in urinalysis for Wilson's disease

Urine is a commonly used specimen for analysis with clinical importance to detect and
manage a wide range of disorders, prevalent and rare. Laboratory urine samples are classified
by the type of collection or by the collection procedure — first and second morning urine, a

random urine portion, 24-hour urine sample and etc. Results interpretations are useful clinical
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tools. Harmonization in laboratory medicine requires deep knowledge of all steps in total testing
process - from pre pre-analytical to post — examination. Some critical factors (proper time for
sampling; sample type; sample container and volume; transport and storage with appropriate
time and temperature) may serve as quality indicators. An effective urine diagnosing strategy

should be based on standard procedures for collection, transport and analysis.

Underlined impact of urine analysis in Wilson’s disease (WD) management is the reason
for our special interest in this biological specimen — sample preparation before analysis,
analytical determination of copper in urine, frequency of urine examinations to monitor the
adequacy of chelating therapy, prevention of probable adverse effects as nephrotic syndrome,

effective clinical laboratory approach as whole in this very complicated clinical situation.

Our experience defines urine as a delicate but stabile biological matrix for copper
analysis. The stability is rather higher in the case of D-penicillamine administration (1000
mg/day) in comparison to urine control group for both studied temperature regimens (ambient
15-25°C and refrigeration 2-8°C). Plastic containers and tubes are pointedly suitable for sample
collection and pre-analytical preparation with guarantee the lack of contamination. Flame
atomic absorption is acceptable analytical method for copper urine analysis in concentration
range Cu > 0.23 umol/L (Limit of detection). Monitoring of urine protein concentration in 24-
hour sample is recommended at least every 6 months in WD patients on D-penicillamine to

prevent eventual development of nephrotic syndrome - rare but severe adverse effect.

I'7-8 - Vodenicharov V, Ivanova I, Mitov K. Occupational Stress among Welders in

Bulgaria. Acta Morphologica et Anthropologica. 2020;27(1-2):98-101.

[Ipodecuonanen crpec cpen 3aBapuuniute B boarapus

OcHoBHaTa 11e71 Ha TOBa U3CJIEIBAHE € J]a Ce OLIEHU HUBOTO Ha KOPTHU30J]I B CIIFOHKATa Ha
Obnrapcku 3aBapumnu. M3cneaBanm ca oOmo 39 3mpaBu 10OpoBOMNIM, pabOTEIM KaTo
3aBapuniid — 31 MBke U 8 s)xkeHH; Bb3pacT 37+9r. bsixa chOpanu aBe MpoOM OT CITFOHKA 32 BCEKU
YYaCTHUK B CIelMaau3upaHu KoHteiHepu — Salivette (Sarstedt, Rommelsdorf, I'epmanms).
[IppBa npoba (koptr3oia 1) mexny 9 u 11 cyrpunTa 1 Bropa Mexay (koptuson 2) 15 — 17 gaca.
Pedepentaure croiinoctu Ha KopTH3oia ca 0,2-4,4 ng/ml. [loBuieHn HIUBa Ha KOPTU30JI HAJ

pedepeHTHUs AUana3oH ca OTKPUTU caMmo MpU MbpBUTE MpoOu 3a KopTu3oy. CpelHuTe HUBA
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Ha KopTtHu30J 1 B cimroHkarta ca 3,47 + 2,47 ng/ml 3a BCUUKHU U3CIeIBaHN UHIUBHIN C TTO-BUCOKHU
HuBa mpu mbxkete (3,67 + 2,35 ng/ml ), otkonkoro mpu xenure (2,71 + 2,95 ng/ml).
Hacrosimoro koiam4yecTBEHO H3CJEABAaHE OLICHSIBA HM3MOJI3BAHETO HA KOHLEHTpALUsATa Ha

KOPTHU30JI B CIIFOHKATa KaTO OMOMapKep 3a CTpeC Cpell 3aBapuyuiuTe B bbiarapus.

Occupational Stress among Welders in Bulgaria

The main goal of this study is to assess salivary cortisol levels a mong Bulgarian
welders. Totally 39 healthy volunteers working as welders have been investigated — 31 males
and 8 females; age 379 yr. Two saliva samples were collected for each participant in
specialized containers — Salivette (Sarstedt, Rommelsdorf, Germany). First sample (Cortisol 1)
between 9 and 11am and second between (Cortisol 2) 15 — 17 pm. Cortisol reference values are
0,2-4,4 ng/ml. Increased cortisol levels above the reference range were found only in Cortisol
1. Mean Cortisol 1 salivary levels are 3,47 + 2,47 ng/ml for all studied individuals with higher
levels in males (3,67 + 2,35 ng/ml) than females (2,71 + 2,95 ng/ml). The present quantitative
study evaluates the use of salivary cortisol concentration as a biomarker of stress among welders

in Bulgaria

['7-9 - Ivanova I, Vodenicharov V, Atanasova B, Mitov K. Zinc Salivary Levels in Healthy
Individuals of Bulgarian Population. Acta Morphologica et Anthropologica. 2018;25(3—
4):50-3.

HuBa Ha IMHK B CIIIOHKATa MPHU 3APaBH UHIUBHUINA OT OBJITAPCKOTO HACEICHUE

OcHoBHaTa 11eJ1 Ha TOBAa U3CJIE/IBaHE € J]a CE€ OLIEHH HUBOTO Ha LIMHK (Zn) B CIIOHKATa
npu 3apaBu ObJrapu. M3cnensanu ca ob6mo 40 3apaBu moopoBonu — 31 MBke U 9 KeHH.
HuBara Ha Zn ca u3MepeHH B CyTpelIHa CIIOHKA, chOpaHa B CIEHUATU3UPAHU ENPYBETKU
Saliveti, Sarstedt. Cnen unentpodyrupane cimonkara 6e paspenena 1:2 ¢ 1% HNO3. 3a
orpeeNsaHusATa 6€ U3M0I3BaHa IIaMbKOBa aTOMHO-a0copOLnoHHa criekTpomeTpust (A Analyst
400, Perkin-Elmer, ¢ kopeknust 3a neyrepuii). Cpenqaure HUBa Ha Zn B ciatoHkata ca 1,43 £ 0,57
umol/L 3a BCHYKY U3CiIeIBaHN WHIUBUIN U TIO-BUCOKH HUBaA TipH sxeHuTe (1,76 £ 0,56 umol/L),
oTkonKoTO Tipu MBxkeTe (1,36 = 0,55 umol/L) 6e3 3naunma pazmuka (p = 0,076). Hamure

NpCaAUITHU NPOYUBAHUA YCTAHOBABAT 3HAUYUTCIIHO ITO-BUCOKH CCPYMHHU HHUBA Ha /n IpU KCHU
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(13,09 £ 2,25 umol/l), orkonkoto pu Mbxke (12,45 £ 3,58 umol/l). BepostHO HUBaTa Ha IUHK

B CJIFOHKAaTa CjacaBart HO,Z[O6Ha OMOJI0rHYHA [10JIOBA Bapualus, KaKTO CCpPYMHHUTC HUBA.

Zinc Salivary Levels in Healthy Individuals of Bulgarian Population

The main goal of this study is to assess zinc (Zn) salivary levels in healthy Bulgarian
individuals. Totally 40 healthy volunteers have been investigated — 31 males and 9 females. Zn
is measured in morning saliva collected in Saliveti tubes, Sarstedt. After centrifugation, the
saliva is diluted 1: 2 with 1%HNO3 and Zn is measured by flame atomic absorption
spectrometry (AAnalyst 400, Perkin-Elmer, with deuterium correction). Mean Zn salivary
levels are 1.43 + 0.57umol/ L for all studied individuals and higher levels in females (1.76 +
0.56 umol / L) than males (1.36 & 0.55 pmol/L) with no significant difference (p = 0.076). Our
previous studies establish significantly higher serum Zn levels in females (13.09 +2.25 umol/l)
than in males (12.45 £+ 3.58 umol/l). It seems likely that salivary Zn levels follow similar

biological gender variation, as serum levels do.

['7-10 - Genov D, Ivanova I, Pencheva V, Kundurdgiev A. Serum uromodulin - A marker

for diagnosis of chronic kidney diseases. Acta Medica Mediterranea. 2019;35(6):3249-53.
CepyMeH ypoOMOyIUH - MapKep 3a TUArHOCTUKA HAa XPOHUYIHH OBOpedHH 3a00IsIBaHHS

XpoHnuHaTa ObOpeyHa HEJOCTAaTPYHOCT € €OHO OT Hail-yecTUTe XPOHUYHU
3a00Js1BaHMs, BOJAEUIM 10 YBPEKAAHE U 3HAYMTEIHO HaMajsBaHE HAa KayeCTBOTO HA JKHUBOT.
OcHoOBHa poJisi B IMAarHOCTUKATa MY Mrpae KIMHUYHATa J1abopaTopusi, Thil KaTO MPEAOCTaBS
OBp3H, JIECHH U CPABHUTEIHO €BTHMHU METOIU. BhIpeku ue uma 100pe yCTaHOBEHH MapKepu
KaTo CepyMeH KpeaTuHUH M IucTtaTHH C, ThPCEHETO Ha HOBM HAJSKIHM OMOMAapKepH 3a
MoJArIoMarane Ha oIleHKaTa Ha ObOpeuHaTa (QYHKIHS M 3a MIPOTHO3MPAHE Ha €BOJIIOIUATA Ha
3a00JIsIBAaHETO MPObIDKaBa. EMUH OT TAX MOXe Ja 0b/ie ypOMOIYIHHBT, H3BECTEH ChIIO KAaTO
nporenH Ha Tamm-Horsfall. Toynara My QyHkuus obade Bce omie npeacTou na Obie
n3dcHeHa. llenTta Ha u3cieABaHETO € Ja Ce OLEHHM POJIATAa HA CEPyMHHs YPOMOIYJIMH KaTo
Mapkep 3a ObOpPEYHO yBPEXKIIaHE MPH MAMEHTH ¢ XpOHUYHU OBOpeuHu 3adossiBanus. O01I0
68 manueHTy Os1Xa BKJIIOYEHH B TOBA IMPOCIIEKTUBHO 00CEpBallMOHHO NpoyyBaHe B KnuHukara
no Hedponorus Ha YMBAJI ,,C. UBan Puncku 3a nepuox ot ase roxuuu (2017-2018 1.).

CpennaTta BB3pacT Ha manueHture € 62,21+11,869 roguHu ChC CHOTHOIICHUE MBXKE/ KCHH
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31/37 (45,6% / 54,4%). Ilpu BCUUKM MAIlMEHTH ca U3BBPILEHU Ja0OPATOPHU M3CJIEIBAHUS Ha
KPbB M ypuHa, a0JlOMHMHAJIHa exorpadus ¢ W3MEpBaHE Ha PE3UCTHBEH HMHICKC U CEPYMEH
ypomoaynuH. CepyMHUTE HUBA HA YPOMOAYJIMH Ca 3HAUUTEIIHO OTPHULIATEIIHO KOPEIUPAHU ChC
cepymuusi kpeatnauH (r = -0,720, p <0,0001), ypesra (r = -0,717, p <0,0001), nukouHaTa
kucenuHa (r = -0,296, p = 0,017), uucratun C (r =-0.353, p = 0.004) u pe3ucTuBeH nHIEKC (T
=-0.353, p = 0.004). CpoTBETHO, YCTAaHOBEHA € MOJIOXKUTETHA BPb3Ka C U3UHUCIEHATa CKOPOCT
Ha TinoMepynHa ¢uarpamus (r = 0,692, p <0,0001). CepymHuUTe HHMBa Ha YPOMOIYJIHH
3HAYUTEIIHO KOpeIupar C PEe3UCTHBHUS WHIEKC M BCHUUKH BEYe YCTAHOBEHH JabOpaToOpHU
napaMmeTpH, U3IMO0JI3BaHU 3a OIleHKa Ha ObOpeuHoTO yBpexaaHe. Harpymanute gaHHM aBatr
OCHOBAHHE J1a 3aKJII0UUM, Y€ YPOMOAYJIMHBT MOXKE J]a C€ U3IOI3Ba KaTo MOTEHIIHAJICH MapKep

3a IMarHOCTHKA U PaHHA OI[EHKa Ha MPOrpecusiTa Ha XPOHUYHOTO OBOpeuHO 3a00IsIBaHe.

Serum uromodulin - A marker for diagnosis of chronic kidney diseases

Chronic kidney disease is one of the most frequent chronic diseases causing disability
and a significant decrease in quality of life. A major role in its diagnosis plays the clinical
laboratory because it provides fast, easy and relatively cheap methods. Although there are well-
established markers such as serum creatinine and cystatin C, the search for new reliable
biomarkers to help assess kidney function and to predict the evolution of the disease continues.
One of them can be Uromodulin, also known as Tamm-Horsfall protein. However, its exact
function still needs to be clarified. The aim of the study was to evaluate the role of serum
uromodulin as a marker of the renal impairment in patients with chronic renal diseases. A total
of 68 patients were enrolled in this prospective observational study in the Clinic of Nephrology
of the University Hospital "St. Ivan Rilski " for a period of two years (2017-2018). The mean
age of the patients was 62.214+11.869 years with the male/female ratio 31/37 (45.6% / 54.4%).
Laboratory blood and urine tests, abdominal ultrasound with resistive index measurement and
serum uromodulin investigations were performed in all patients. Serum uromodulin levels were
significantly negatively correlated with serum creatinine (r = -0.720, p <0.0001), urea (r = -
0.717, p <0.0001), uric acid (r = -0.296, p = 0.017), cystatin C (r = -0.353, p = 0.004) and
resistive index (r =-0.353, p = 0.004). Correspondingly, a positive relationship with estimated
glomerular filtration rate (r = 0.692, p <0.0001) was found. Serum uromodulin levels
significantly correlate with the resistive index and all already established laboratory parameters
used for evaluation of renal impairment. It can be used as a potential marker for diagnosis and
early assessment of chronic kidney disease progression.
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['7-11 - Ivanova I, Siotto M, Genova M, Atanasova B, Squitti R. Study of ceruloplasmin
activity in healthy Bulgarians. Clinical Chemistry and Laboratory Medicine.
2017;55(Special Suppl):S998-S998.

W3cnenBane Ha akTUBHOCTTA Ha LIEPYJIOIUIA3MUH MPH 3ApaBU ObJIrapu

Hepynomnazmusn (Cp) € OCHOBHHAT TPAaHCIIOPETH NpoTerH Ha Menra (Cu) B opraHu3ma.
OOUKHOBEHO CE U3MEpBa 3a IMATHOCTUITMPAHE HA PEIKH 3a00JIIBaHMS KaTO O0JIeCT Ha Y UJICHH
(Wilson’s Disease, WD), cunapom Ha Menkec u amepynomnazMuaeMus. Cp Moxe 1a ce
orpenenu KakTo nporenHoBa KoHHeHTpauus (iCp) m karo eHsumHa akTHBHOCT (eCp).
PyTMHHOTO HIMYHOJIOTMYHO U3CJIE€/IBaHE € HATOBAPEHO C HAKOU METOJOJOTUYHH OTPaHUYEHUS,
TakKa 4e olleHKaTa Ha eH3uMHaTa eCp akTUBHOCT MOXe J1a Obje moJie3eH noaxo/. Hacrosmoro
npoy4BaHeTo oOxBama 41 3apaBu Obarapu (MexexeHn = 16:25) Ha cpeana Bb3pact 43+13
roguHd. Benuku cepymu Osixa mscnensanu 3a iCp, eCp u cepymHa Cu. M3nomnsBanu ca
cnenaute meroau: iCp -umyHotypounumetpuyueH Metoa (Sigma-Aldrich, Pentra ABX); eCp -
€H3MMEH METOJI C XPOMOTeHEeH cyOcTpar o-guaHusuauH (Sigma-Aldrich, Pentra ABX);
cepymHu HHUBa Ha Cu — rutambkoBa aromHa adbcop6Oiust (Perkin Elmer, AAnalyst 400 Plus).
Pesynrarure ca mpeacraBenu kato cpenno+SD u nuanazon: iCp — 36,9+£5,4 (27,9 mo 50,99)
mg/dL; eCp—106,7+20,4 (34,32 no 156,13) IU/L u cepymna Cu — 15,4+1,8 (12,4 no 20,16)
umol/L. YcTaHoBeHa e Jieka 3HaunMa pasiuka Mmexay eCp npu mbxe u sxenu (p=0,0458), ¢ mo-
BHCOKM cToiHOcTH Tipu skeHute (111,9£18,2 IU/L) cnpsamo mbxere (98,6+20,5 IU/L).
Kopenarusita mexnay iCp u eCp e Bucoka —1=0,838. YcraHoBeHa € HHCKa KOpeIalus MKy
Cu u iCp (r=0,520), xakTo u mexnay Cu u eCp (r=0,43). ToBa e mbpBOTO H3cneaABaHe Ha eCp
npu 31apaBu Obyirapu. OTKpUXME CpEeHHM CTOHHOCTH, MOAOOHM Ha Te3H, JAOKIAJABaHU B
nuTepatypaTta 3a qpyru nomynauuu. [pu 5% (n=2) ot unauBuaute eCp e u3BbH pedepeHTHUS
nuana3on 3a Metona (60 — 140 IU/L). YcranoBena e nobpa xopenamus mexnay iCp u eCp, a
cpmo u 3a Cp (KoHIEeHTpalus u eH3uMHa akTuBHOCT) W Cu. Hamocnmeabk ce HabmiogaBa
MOBUIIIEHO KIIMHUYHO 3HaueHue Ha eCp. ChCTOSHUETO Ha ME/Ta U3TJIeK/a € BXKHO HE caMo 3a
peaxu 3a0osgBaHMsI, HO U IPU COLMAIHO 3HAUUMU 3a00isBanus. [1o-3aab1004eHN MO3HAHUS
3a eCp (pedepeHTHH nuana3oHH, (GAaKTOpU HA BapUAIlUM, KIMHHYHO 3HAYCHHE) MOXKE J1a ca

HE00XOAMMU TPHU HAPYIIEH MeJleH OaaHc.
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Study of ceruloplasmin activity in healthy Bulgarians

Ceruloplasmin (Cp) is the major carrier of copper (Cu) in the body. Typically, it
ismeasured for diagnosis of rare diseases such as Wilson disease (WD), Menke’s syndrome
andaceruloplasminemia. Cp could be determined both as protein concentration (iCp) and
enzymatic activity(eCp). Routine immunological testing is loaded with some methodological
limitations, so evaluation ofenzymatic Cp activity might be useful approach.The study
comprised 41 healthy Bulgarians (male:female = 16:25) with average age of 43+13years old.
All sera were examined for iCp, eCp and serum Cu. The following methods were used: iCp -
immunoturbidimetric method (Sigma-Aldrich, Pentra ABX); eCp - enzymatic method
withchromogenic substrate o-dianisidine (Sigma-Aldrich, Pentra ABX); serum Cu — flame
atomic absorption(Perkin Elmer, AAnalyst 400 Plus). Results are presented as mean+SD and
range: iCp — 36,954 (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) umol/L. Slight significantdifference 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 TU/L). The correlation between iCp and eCp was high —=0,838. Mild correlation
was established between Cu and iCp (1=0,520), and also between Cu and eCp(r=0,43). This is
the first study on eCp in healthy Bulgarians. We found mean values similar to thosereported in
the literature for other populations. In 5% (n=2) of individuals eCp was out of the
referencerange for the method (60 — 140 IU/L). Good correlation was established between 1Cp
and eCp, and alsofor Cp (concentration and enzymatic activity) and Cu. Recently, increased
clinical implication of eCp isobserved. Copper status seems to be important not only for rare
disorders but in social significantdiseases also. Deeper knowledge on eCp (reference ranges,

factors of variations, clinical significance)could be necessary in disordered copper balance.

['7-12 - Vodenicharov V, Vodenicharov E, Mitov K, Stoyneva Z, Ivanova I. Stress Levels
and Risks among Casino Employees in Bulgaria. Acta Morphologica et Anthropologica.
2016;23:111-4.

HuBa Ha cTpec u puckoBe cpejl cy>KUTelnuTe B KazuHaTa B bbarapus

CTpechT € 4acT OT ChbBPEMECHHHSI HAUWMH Ha KUBOT M B HAKOW CIy4aW MOXE Ja JIOBEC
110 CTpeC-CBBbp3aHu 3a00siBaHus. ToBa 0COOCHO BaXKH 3a CTPECHT CBBP3aH C HATOBAPBAHETO B
paboTHaTa cpena. 3aeTuTe Ha paboTa B Ka3MHATa CE MPUYKCIISBAT KbM CIIY’)KUTEITUTE C BUCOKO

HaTOBapBaHE Mopajau mocMeHHara padora. Llenta Ha ToBa mpoy4BaHe € Jja ce U3MEPH HUBOTO
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Ha CTPEC U PUCKa OT Pa3BUTHE HA BUCOKU HHMBA HAa CTPEC CPEJl )KEHUTE U MBbKETe, padoTeIIH B
18 xa3una B benrapus. ToBa npoyuBaHe € npoBeAeHO BbpXy 388 ciyxurenu (221 sxenn u 167
MBKE) OT 18 Ka3MHa, KOUTO ca MONBJIHWIM BBIPOCHHUKA 3a CKajaTa Ha Bb3IIPUEMaHUs CTpEC.
Pesynrature nmokasBar 1mo-BUCOKHM OOIIM HMBA Ha CTPEC cpell pabOTEeIUTe )KEHU B Ka3UHATa,
OTKOJIKOTO IIPU MBKETE. PUCKBT OT pa3BUTHE HA CTPEC ChIIO € 0-BUCOK B TpyNaTa Ha )KEHUTE.
Te3u HOBU JaHHU MOXKE J]a OTBOPSAT BT KbM HOBU U3CJIEABAHMS HAa paOOTHUS CTPEC U MOXKE
Ou eTHO OT ObJCIINTE IPEAU3BUKATENICTBA IIPe OBIrapCKUTE Ka3uHa 11e ObJie MHTETPUPAHETO
Ha MporpaMu 3a MPEBEHLMs Ha CTpeca M IOBHUIIABAHE HA OCBEIOMEHOCTTa, 3a Ja ce

CEHCHOMIN3UPAT CIYKHUTEIUTE KbM MPoOIEeMH, CBbP3aHU ChC CTpeEca.

Stress Levels and Risks among Casino Employees in Bulgaria

The aim of this study was to measure the stress level and the risk of developing high
levels of stress among female and male casino workers in Bulgaria. This quantitative study was
conducted on 388 casino employees (221 women and 167 men) from 18 casinos, who
completed Perceived Stress Scale questionnaire. The results show higher general stress levels
among working women in casinos than men. The risk of developing stress is also higher in the
group of women. The study of the levels of stress and risk of developing stress has never been
done before among Bulgarian casino employees. These new data may open the way to new
studies in working stress and perhaps, one of the future challenges for Bulgarian casinos will
be integrating stress prevention and awareness programs to sensitize gaming employees to

problems related to stress

I'8-1 - Ivanova I, Atanasova B,Vodenicharov V, Mitov K, Blood collection tubes: an aspect

of preanalytic variations of copper and zinc analyses. International Journal of Current

Medical and Pharmaceutical Research. 2017;3(7): 2081-2084.

EnpyBeTku 3a KpbB: aCIIEKTH B IPEJAHATUTUYHUTE BapUALMK IIPU OIIPEACIISTHE HA MEJ

U IIUHK

Karo yact oT oO1uaT npouec Ha 1a00paTOPHUTE aHATIU3U € IPEAAHATUTUYHUAT eTall,
KOHTO € Hall-HaToBapeH ¢ rpeuiku — okojo 70%, mopaau KOeTo 3a rapaHTUpaHE Ha BHCOKa
aHAJTMTUYHA HAJISKTHOCT Ha PE3yATaTUTE € HEOOXOJMMO MTO3HABAHE U MOHUTOPHPAHE Ha BCEKU

€IVH eTall OT aHaJih3a, 0COOEHO Ha B3€MAaHETO M 00pabOTBAaHETO HAa OWOJIOTHYHHUTE MPOOH.
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EnpyBeTrkuTte 3a B3eMaHe Ha KpbB Cca OT CHILECTBEHO 3HAYEHHE 3a KayeCTBOTO Ha mpodara.
Ienta Ha HACTOALIOTO MPOYYBAHE € J]a C€ U3CIe/IBa MPUIIOKUMOCTTA Ha enpyBeTKkuTe Barricor
LH (LH — lithium heparin) 3a onpenensiae Ha men (Cu) 1 nuHK (Zn) ¢ Oryie] Ha BIUSHUAETO HA
N00aBKHUTE U KOMIIOHEHTHUTE Ha enpyBeTKuTe. HanmpaBeHo e cpaBHEHHE MEXy HIKOJIKO BUAA
ENMPYBETKHU MPU aHAIM3a Ha MUKPOEJIEeMEeHTH. B mpoyuBaHeTo ca BKiItoueHH 32 100pOBOJIIH,
Ha KOUTO KPBB € B3eTa eAHOBpeMeHHO B 3 Buaa enpyserku: Barricor LH (REF 365032) u
cnenuanu3upanu 3a mukpoenementeH aHann3 KoEDTA mnasma (REF 368381) u cepymuu ¢
ren (TE) (REF 368380). Konnentparmuure Ha Cu u Zn ca U3MEpeHH ¢ IUIaMbKOBa aTOMHA
abcopO1ms ¢ momornra Ha AAnalyst 400, Perkin Elmer. Onpenensinusita ca HanpaBeHU B €HA

cCpus, 3a 1a CC MUHUMAJIU3HPA BIMAHUCTO Ha aHAJIUTUYHATA BapHalus.

[Ipu ompenensinero Ha Cu ce YCTAaHOBM CTAaTUCTHYECKHM 3HAYMMa Pa3iIUKa MEXIY
pe3yiaTaTUTe B 3aBUCUMOCT OT THna Ha enpyBetkara (p>0.001). Menuanata w
unTepkBapTuaHus auama3on (Mediana (IQR)) ca kakro crnensa: KoEDTA 19,06 (14,76 —
31,59), Barricor LH 19,43 (4,76 — 31,96) u TE cepymuu enpysetku 19,34 (15,01 — 35,23). Ilo
OTHOIIIEHNE Ha OMPEIEIITHETO Ha Zn W3MEpBaHUATA HE TIoKazaxa 3HaunMa pasznuka (p=0,753).
Pesynrature ca xakto ciensa Mediana (IQR): KoEDTA 10,74 (3,06 — 15,45), Barricor LH
10,25 (2,91 — 14,38) u TE cepymuu enpysetku 10,71 (2,91 — 16,14).

Karto HoB TN enpyBeTku 3a B3emaHe Ha kpbB BD Barricor LH enpyBeTkuTe cimyxar 3a
OTJIENISIHE Ha JINTHEBO XEMapHHOBA IUIa3Ma M M3MepBaHusATa Ha Mukopenementute Cu u Zn
UMaT CTOMHOCTHU 6JII/13KI/I A0 TCE3U OT CHCHUAIM3UPAHHUTC 3a MHUKOPCICMCHCTCH aHAJIN3
enpyBeTku. IIpemopbunTenHo € Beska j1abopaTtopus Ja YCTaHOBH CBOSI HAUMH Ha paboTa u
M3MOJI3BaHE HA JTAOOPATOPHU KOHCYMATHBH € COOCTBEH M300p OCHOBAH Ha Bh3MOKHOCTUTE U
HY)XIuTe Ha aHan3a. OcoOeHO BasKHO € TOBa ChOOpaKEHUE MIPH OTIpeIeIITHE HAa HUBA B HUCKUS

KOHICHTPAIITMOHCH AHAaIla30H.

Blood collection tubes: an aspect of preanalytic variations of copper and zinc analyses

Blood collection devices are essential for specimen quality. The aim of the present study
is to examine the applicability of newly produced Barricor LH tubes for copper (Cu) and zinc
(Zn) in view of influence due to tube additives and components. Comparison to already existing
tubes for trace elements is made. Blood is drawn from 32 volunteers into 3 types BD tubes:
Barricor LH (REF 365032), K2EDTA (REF 368381) and Trace element (TE) serum (REF

368380). Cu and Zn concentrations are measured by flame atomic absorption using A Analyst
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400, Perkin Elmer. Statistically significant differences between Cu results exist depending on
tube type (P0.991) and Zn (R>0.851). Cu and Zn results for Barricor LH plasma tubes are
comparable to those, designed for trace analysis: K2ZEDTA plasma and TE serum. It could be
recommended for each laboratory to test the preferred blood collected tubes for determination

of Cu and Zn especially when low concentrations have been suspected.

I'8-2 - Kopchev A, Monov S, Kyrkchiev D, Ivanova I, Georgiev T. Vascular endotheral
growth factor (VEGF), -cartilage oligometric protein (COMP) and matrix
metalloproteinase 3 (MMP-3) as serum biomarkers in psoriatic arthritis. International

Journal of Pharmaceutical Science. 2017;6(7):8-12.

CwnoB engorepainet pactexer ¢aktop (VEGF), xpymsinen omuromerpiuueH npoTent
(COMP) u matpukcHa meranonporennasa 3 (MMP-3) kaTo cepymHH OrOMapKepu Mpu

MICOPUATUYEH apTPUT

Ilcopuatnunuar aptpur (PsSA) € XpOHMYHO BB3NAIUTEIHO MYCKYJIHO-CKEJIETHO
3a00JIIBaHe, XapaKTepU3UPAILlO0 Ce ChC 3acsraHe Ha aKCHAIHMU U NepudepHHU CTaBU, KaKTO U
M3BBHCTABHU IPOSBU KaTo 3a00JIsIBaHE Ha KOXKaTa U HOKTUTE, €HTE3UT, TaKTHIIUT, YBEUT U JIp.
[IpenBua MMUPOKUS KIMHUYEH CIEKTBhp, OIICHKAaTa Ha ECTECTBEHHSAT XOJl, aKTHUBHOCT,
TeparneBTHUEH OTTrOBOp M IporHosara Ha PSA e Tpynna. OTKpHBaHETO M IpUJIaraHeTo Ha
OuoMapkepu OW TO3BOJMIO TMEPCOHAIM3UpPAHE HAa YINPABICHHETO Ha MNalUeHTH C PsA.
CepymHuTE HHBA Ha BacKymapeH eHuoTeneH pacrexxeH (akrop (VEGF), xpymiinen
onuromepen marpuueH nporend (COMP) u matpuuna meranonporensnasa 3 (MMP3) u C-
pEaKTUBEH MPOTEUH ca u3MepeHu npu 106 manueHTy ¢ NCopuaTUdeH apTPUT — HEJIEKYBAHU U
JIEKYBaHH C METOTpEKcaT W/wiu OuosoruvHu ( aganamMymald, eTaHepuent, WH(IMKcumao,
ycrekuHyma0). bsixa olleHeHH W MHOXECTBO KIMHUYHM MEPKH, MHJIEKCH W BBIPOCHUIIH,
n3non3Banu npu PsA. [NamuenTure ¢ mocTUrHaTa MUHUMAalHA aKTMBHOCT Ha 3a00JIsIBAHETO,
CPDAI u PASDAS pemucus ca UMaiay 3HAUUTENHO MO-HUCKU CEPYMHHU KOHIIEHTpalMM Ha
VEGEF (619,55 pg/ml crpsimo 430,50 pg/ml, p = 0,009; 489,682 cnpsimo 768,991 pg/ml, p =
0,005; u 459, 72 cpemy 726 , 94 pg / ml, p = 0, 004 cvorBeTHO). CepymunTe HUBa Ha VEGF
(rs = 0,327; p = 0,015), COMP (rs = 0,328; p = 0,001) u MMP-3 (rs = 0,213; p = 0,028)
Kopenupar noyioxkutesHo cb¢ CRP. Mma cbi1o Taka nonoxxkurenHa Bpb3ka Ha HUBata Ha VEGF
¢ PASI (rs = 0,279; p = 0,004), BSA (rs = 0,225, p = 0,02), PASDAS (rs = 0,269; p = 0,005),
CPDAI (rs =0,213; p = 0,014), HAQ-DI (rs = 0,331; p = 0,001), DLQI (rs = 0,232 p = 0,017)
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1 PsAQoL (rs = 0,256; p = 0,008). Cepymuute auBa Ha COMP ca mojgoXuTeIHO CBbpP3aHU C
Opos Ha moxytute crau (rs = 0,204; p = 0,035), PASI (rs = 0,205; p = 0,034) u BSA (rs =
0,247; p=10,010). MMP-3 kopenupa c 6post Ha mogytute ctasu (rs = 0,255; p = 0,008). COMP,
MMP-3 u ocobeno VEGF morar na ce m3mons3Bar Karo MOTCHIIMAIHM OHMOMapKEepH IMpHU

MICOPUATUYEH apTPUT.

Vascular endotheral growth factor (VEGF), cartilage oligometric protein (COMP) and matrix

metalloproteinase 3 (MMP-3) as serum biomarkers in psoriatic arthritis

Psoriatic arthritis (PsA) is a chronic inflammatory musculoskeletal disorder
characterized by axial and peripheral joint involvement as well as extra-articular manifestations
such as skin and nail disease, enthesitis, dactylitis, uveitis, etc. Given the broad clinical
spectrum, the assessment of the natural course, activity, therapeutic response and prognosis of
PsA is difficult. The discovery and implementation of biomarkers would allow personalization
of the management of PsA patients. The serum levels of vascular endothelial growth factor
(VEGF), cartilage oligomeric matrix protein (COMP) and matrix metalloproteinase 3 (MMP3)
and C-reactive protein were measured in 106 patients with psoriatic arthritis — naive and treated
with methotrexate and/or biologics (adalimumab, etanercept, infliximab, ustekinumab).
Multiple clinical measures, indices and questionnaires used in PsA were also assessed. Patients
with achieved minimal disease activity, CPDAI and PASDAS remission had significantly lower
serum VEGF concentrations (619.55 pg / ml vs 430.50 pg/ ml, p = 0.009; 489.682 vs. 768.991
pg / ml, p = 0.005; and 459, 72 vs 726, 94 pg / ml, p = 0, 004 respectively). Serum levels of
VEGEF (rs = 0.327; p = 0.015), COMP (rs = 0.328; p = 0.001) and MMP-3 (rs = 0,213; p =
0,028) positively correlated with CRP. There was also a positive association of VEGF levels
with PASI (rs =0.279; p=0.004), BSA (rs = 0.225, p=0.02), PASDAS (rs = 0.269; p = 0.005),
CPDAI (rs =0.213; p = 0.014), HAQ-DI (rs = 0.331; p = 0.001), DLQI (rs = 0.232 p = 0.017)
and PsAQoL (rs = 0.256; p = 0.008). Serum COMP levels were positively linked with the
swollen joints number (rs = 0.204; p = 0.035), PASI (rs = 0.205; p = 0.034) and BSA (rs =
0.247; p=0.010). MMP-3 correlated with the number of swollen joints (rs = 0.255; p = 0.008).
COMP, MMP-3 and especially VEGF could be used as potential biomarkers in psoriatic
arthritis.
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['8-3 - UBanoBa U, Atanacosa b. bananc Ha meara - HoBu cumerpuu. CrielmiHa MeIUIMHA.

2022;25(1):48-59.
bananc Ha MezATa - HOBH CUMETPHUH

banaHChT HA MUKPOEIEMEHTUTE B YOBELLIKHSI OPIaHU3bM € CTPOTO PEryJIMpaH Nopaau
JBOMHCTBEHATA UM IPUPOJIa — OT €HA CTPaHa €CEHIMAIHHU 32 )KMBOTA, a OT APYra - C TOKCUYEH
XapakTep MpU CHCTOSHUSA Ha CBpbX-HaTpynBaHe. Hannuwero Ha omnpeneneHa IeHETUYHA
MPEAUCIIO3UIUS TIPU JAJEHU YCIOBUS OT OKOJHAaTa cpefa (€KOJOTMYHAa EKCIIO3ULUS;
eMUIeHEeTHKa), MOKe Ja ObAe MNpUYMHA 33 NPOSBEHH TOKMYHU edektu. Tperuar mno
MIPEACTABUTEITHOCT MUKPOEJIEMEHT B YOBELIKOTO TSUJIO, CJEJ JKEIA30TO U LIMHKa, € Menra. B
HacToAlMsl 0030p ca pas3riieflaHd CBhCTOSIHMSI C OUCOalaHC HAa MeATa C aKIEeHT BbpXY

METaJIOXUIOTe3aTa MPU HAKOM HEBPOAETeHEPaTUBHN 3a00siBanus — bonecT Ha Anixaiimep.
Copper balance - new symmetries

The balance of trace elements in human body is strongly regulated because of their dual
nature — from one hand essential for life, but from the other hand - highly toxic in overload
state. Genetic predisposition, in combination with certain environmental conditions
(environmental exposure; epigenetics), could be a cause for manifested toxic effects. The third
most representative trace element, after iron and zinc, is copper. In the present review,
conditions with imbalance of copper are considered, with an accent on the metal hypothesis in
some neurodegenerative diseases - Alzheimer's disease. The main disturbances in copper
homeostasis are associated with establishing a normal concentration of ceruloplasmin and
serum copper and an increase in the free copper fraction with a decrease in the oxidase activity

of ceruloplasmin.

I'8-4 - 'enoBa M, Atranacosa b, Usanosa U, Koxena P, ﬁopnaﬂosa s, Iamutposa B,

Toxoposa K, CBunapos JI. Craryc Ha ButamuH /| npu 31paBu OpeMeHHH xeHn. CnemHa

MeauuuHa. 2022;25(11pna.2):19.
Craryc Ha BuTtaMuH [| ipu 31paBu OpeMEeHHHU KEHU

Hapymenust 6ananc Ha BUTaMUH D e yecTo cpemaH Nnpu >KEeHH B PENpOAyKTHBHA
BB3pacT OT Pa3IM4HU nomynanuu. ETrnonorusta BeposTHO € MynTu(haKTOpHA, HO OTYACTH Ce
IBJDKY Ha HAMAJICH XPaHUTEJICH IPUEM M OTPAHMYEHO M3JIaraHe Ha CIIbHYEBA cBeTIMHA. [Ipn

OpeMEHHOCT TeXKHUAT AePHUIMT ce CBbP3Ba C HapyIlIeHa KOCTHA XOMEOCTa3a, BPOJCHU PaXuTH
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u (QpakTypu npu HOBOpOAECHOTO. Jlocera He ca HambIHO W3SACHEHH e(deKTuTe Ha
HEJOCTAaThUHOCT 3a MaiikaTa ¥ mioaa. Jlumncear cnenuduyHu 3a OPEMEHHOCTTA MPENOPHKU 32
MIPHEM TOPaTU CHIICCTBYBAIIUTE HEACKBATHHU JaHHU, KOUTO HE TU(EepeHIIMPAT HYKIUTE IPU
OpeMEHHHM KEHU OT Te3W NMpu HeOpeMeHHH. LlenTa e ma ce mpoydar mpu 3apaBu OpeMEeHHU U
HEeOpeMEHHU JKeHHW CepyMHUTE HHMBa Ha 25-xumpokcuButamuH D3 (25-OH-D3) karo Haii-
no0Bp MHAUKATOP 3a Hacuimane. M3cneasanu ca o6mo 53 sxenu (20-40 1.), pa3aeneHu B 18e
rpynu: 31paBu HeOpemeHHU (n = 29) u 3apaBu OpemeHHU xeHu (24 + 7 r.c.); (n = 24).
[IpoyuBaneTo € W3BBpIICHO B mepuoaa ¢eBpyapu-mMai. AHAIM3WUTE ca M3BBPIICHU UYpe3
BHUCOKOCTICIMANIU3UpaH JAe(PUHUTUBEH MPUHIMUI: Te4YHa XpoMartorpadus C TaHIEM
MacCIEKTPOMETpUYHA JeTeKuus U n3oTonHo paspexnaaHe (ID LC-MSMS). Jlannute ca
u3pa3eHu Kato cpeana croiHoct + SD. CepymHara KoHIIeHTpauus Ha jaemno-gpopmara 25-OH-
D3 npu 3apaBu HeOpemenHu xeHu € 41 + 13 nmol/L, xapakTepHa 3a HUBO Ha HEIOCTATHYHOCT
(aenocrarbuHocT 25-80 nmol/L). 14% (n =4) oT BCcUUKH X€HU B rpymnara ca ¢ nedpuuur (< 25
nmol/L). Hsama sxenu ¢ pe3ynrar, nmokaspaii goctarbuHocT (80- 200 nmol/L). 86% ot rpymara
ca ¢ KOHIICHTPAINH, MOKa3BaIlK 00110 HeToCTaThIHOCT (n = 25): 68% 0T Ta3u moarpymna ca ¢
u3paszeHa HelocTaThYHOCT U 32% c jeka HenocTaThb4yHOCT. ['pymnara 3apaBu OpeMeHHU KeHU
ce xapakTepuszupa ¢ HemoctaTbuHOCT (25-OH-D3 60 + 22 nmol/L): 33% (n = 8) ca
cymementupanu (25-OH-D3 96 + 29 nmol/L), octananute 67% ca 6e3 cymnemeHTupane (25-
OH-D3 60 £+ 29 nmol/L). Camo enna 6pemenHa xeHa (4%) e ¢ aepunur. CpaBHUTSITHUSAT
aHanu3 Mexay aere rpymu 20 xkeHW (3apaBu OpeMEeHHM W HEOpEMEHHH) TOKa3Ba
CTaTUCTUYECKH CWJIHO TIOBHIIIEHHWE Ha cepyMmMHUTe HuUBa Ha 25-OH-D3 npu HopmanHa
opemenHoct ¢ (p > 0.001; Student’s t-test, HuBo Ha 3HaumMocT p < 0.05). /lanHuTte ca B
MOTBBPKICHNUE HA U3BECTHH Bede (DAKTH 3a MIMPOKOTO PA3NPOCTPAHEHHUE HA HAPYIIEH CTATyC
Ha BuUTaMUH D mpu ’XeHW B pENpOAyKTHBHA BB3PACT M IO BpeMe Ha OPEMEHHOCT.
WNutpurysamo, HuBata Ha 25-OH-D3 npu OpemeHHUTE KE€HU ca MOJYEPTAHO MO-BUCOKH OT
Te3u npu HeOpeMeHHUTe. CyIMIEMEHTHPAHETO MPU HOPMATHA OPEMEHHOCT B NEPUOAHTE C
OTrpaHHYEHA CIFHYEBA CBETJIMHA OU MO3BOJIAJIO JIa C€ U3Jie3e OT 30HaTa Ha HEIOCTATHhYHOCT U
Jla c€ CTUTHE 10 CTOMHOCTHU, THIMYHHU 32 IOCTaThYHOCT. M3riexaa BeposaTHO OpeMeHHOCTTa J1a
ce CBBbp3Ba CHC CHEHUPUYHU (PUIMOJOTUYHM MEXAaHU3MM, HACOUYEHH HE CcaMO KbM
MPeoI0JsIBaHEe Ha HEOHATATHUS Je(UIUT, HO U KbM OCUT'ypsiBaHE OOIII0 Ha MO-BUCOKU HUBA Ha

HACHUIaHE Y MAWYHUHUS OPTAHU3BM.
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Vitamin D status in healthy pregnant women

Vitamin D imbalance is common in women of reproductive age from various
populations. The etiology is probably multifactorial, but is partly due to reduced dietary intake
and limited exposure to sunlight. In pregnancy, severe deficiency is associated with impaired
bone homeostasis, congenital rickets and fractures in the newborn. The effects of deficiency on
the mother and the fetus are not yet fully understood. Pregnancy-specific multiple dosing times
are lacking due to existing inadequate data that do not differentiate the needs in pregnant women
from those in non-pregnant women. The aim is to investigate in healthy pregnant and non-
pregnant women the serum levels of 25-hydroxyvitamin D3 (25-OH-D3) as the best indicator
of satiety. A total of 53 women (20-40 years old) were studied, divided into two groups: healthy
careless (n = 29) and healthy pregnant women (24 £ 7 years old); (n = 24). The survey was
conducted in the period February-May. Analyzes are performed by a highly specialized
definitive principle: liquid chromatography with tandem mass spectrometric detection and
isotope dilution (ID LC-MSMS). Data are expressed as mean = SD. The serum concentration
of the depot form of 25-OH-D3 in healthy negligent women was 41 £ 13 nmol/L, characteristic
of a level of insufficiency (insufficiency 25-80 nmol/L). 14% (n = 4) of all women in the group
were deficient (< 25 nmol/L). No data with a result indicating sufficiency (80-200 nmol/L).
86% of the group had a concentration showing general insufficiency (n = 25): 68% of this
subgroup had marked insufficiency and 32% had mild insufficiency. The group of healthy
pregnant women was distinguished by deficiency (25-OH-D3 60 + 22 nmol/L): 33% (n = 8)
with supplements (25-OH-D3 96 + 29 nmol/L), the remaining 67% were without
supplementation (25-OH-D3 60 + 29 nmol/L). Only one pregnant woman (4%) was deficient.
Comparative analysis between the two groups of 20 women (healthy pregnant and non-
pregnant) showed a statistically significant increase in serum 25-OH-D3 levels in normal
pregnancy with (p > 0.001; Student's t-test, significance level p < 0.05) . The data confirm the
already known facts about the widespread prevalence of impaired vitamin D status in women
of reproductive age and during pregnancy. Intriguingly, 25-OH-D3 levels in pregnant women
were markedly higher than in non-pregnant women. Supplementation during normal pregnancy
during periods of limited sunlight would allow one to move out of the deficiency zone and reach
values typical of sufficiency. It seems likely that pregnancy is associated with specific
physiological mechanisms aimed not only at overcoming neonatal deficiency, but also at

ensuring a general high level of saturation in the maternal body.
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I'8-5 - Ivanova I, Ivanova-Todorova E, Kyurkchiev D, Atanasova B, Genova M. 25 - OH
Vitamin D3/D2 insufficiency in healthy subjects and patients with autoimmune disorders.

Cnemna Mmeanununa. 2022;25(I1pna. 2):18.

Henocrarpunoct Ha ButamuH 25-OH D3/D2 nipu 3apaBu MHAMBUAM U TIAITUSHTH C

ABTOMMYHHU 3a00/I1BaHUs

Coeaunenusita Ha BuTaMuH D - D2 u D3 ce monydaBaT OT XpaHUTEIHU MU3TOYHUIIH,
BKJIIOYMTEIHO JO00aBKM WK ce mpousBexnaar (kato D3) B kokaTa mnpu wu3Iara€e Ha
YIATPaBUOJICTOBHU 1buu. Te3u aBe GopMH BIOCIEACTBHUE CE MPEBPBINAT B UepHUsI Apob B 25-OH
ButamuH D3/D2 (250HD), unsiTo KOHIIEHTpAIKs B KpBBTA € PEJICBAaHTECH MTOKa3aTel 32 00II0TO
KOJIMYECTBO B YOBEMIKOTO Tsu10. JeduuuThT Ha BUTaMuH D e pasmpocTpaHeH B CBETOBEH
Mamabd ¥ ce CBbP3Ba C MHOTO MATOJOTMYHH CHCTOSHUS: ChPJACYHO-CHIOBH, HEBPOJIOTHYHH,
MeTabONUTHH, PpAKOBU, MYCKYITHO-CKENIETHM U aBTOMMYHHU HapymeHus. llenra Ha
U3CIIeBAHETO € Ja Ce OMpeIessIT HUBaTa Ha BUTaMuH D MpH 31paBu MHIWBUIM U Ja C€ CPAaBHU
C TAIMEHTH C aBTOMMYHHM 3a0oisaBaHus. [IpoyuBaneTo oOxBamia o6mo 90 Bb3pacTHH, 26
Mbxe U 64 sxenu: 3apaBu KOHTpoau (HC) —42 (mbxe:xxenn — 16:26) 1 matiieHTH ChC ChMHEHUE
32 aBTOMMYHHHU 3a00isiBaHHs (CHCTEMEH JIyNyC, PEeBMATOHMIEH apTpUT, BacKyiauT) — 48
(mbxeskenn — 10:38). Becnuku yyacTHUIIM ca TecTBaHM 3a cepymMHU HuUBa 250HD ¢ momorira
Ha aBTOMAaTHYECH KOHKYPEHTEH METO]] Ha €H3MMHO-CBBp3aH uMyHocopoeHTeH ananu3 (ELISA)
Ha ycTpoiicTBO Alegria®. KpbBTa € B3eTa cnes 12 yacoBa XxpaHUTEIHA 1May3a, pe3 Ieproia oT
HOoeMBpH 110 MapT. M3mepenure HuBa (ng/ml) npu 3apasure koHtponu (HC) ca 17,9 + 6
(mbxke/xern = 17 + 4/18,4 £ 7) 6e3 3HAUMMU PA3IHKU B 3aBUCUMOCT OT mona (p = 0,442).
HaGnronaBanute HUBa 3a rpynaTta manueHTH ca 14,6 = 5 (mbxe/xenu = 14,5 £ 3,5/13,8 = 5)
ChC 3HAUMTENHA paznuka Mexay mnososere (p = 0,0184). Konnenrpanuure Ha 250HD npu
MAIUEHTH C UMYHOJIOTUYHU HAPYIICHUS ca 3HAYUTEIHO MO-HUCKH B CPaBHEHHE CHC 3/IpaBU
koHTposu (p = 0.006). 1 B nBete rpynu He ca yctaHoBeHH HuBa Haj 30 ng/ml. ITo-uecto ce
ycTaHoBsiBa AedunuT Ha BUuTaMuH D (< 20 ng/ml) mpu manueHTH B CpaBHEHHE ChC 3/IPaBH
unauBuan: 23% (n = 11) cpemy 16,6% (n = 7). Hama npoOu ¢ uzmepenu Husa > 50 ng/ml
250HD kato wmapkep 3a JAOCTaThYHOCT. JlaHHUTE OT HACTOAIIOTO H3CIEABAHE Ca B
CHOTBETCTBHE C BEYE YCTAHOBEHATA YECTOTa Ha JACPUIMT HA BUTAMHH D cpen OBArapckoTo
HaceJIeHHE, BBIIPEKHU Y€ aKTUBHOTO YJITPABUOJIETOBO OOIbYBAHE 33 MPOABIHKUTENICH NEPUO OT
BpemMe (Hajg & Mecela) € XapakTepHO 3a cTpaHaTta. Pe3synarature mnoka3Bar, ue
UMYHOMOAYJIHUpAIIUAT ePeKT Ha BUTaMHH D Moxke na ObAe TONe3eH TepaneBTHYCH

HHCTPYMCHT IIPU JICHCHUCTO HA PA3JIMYHHA AaBTOUMYHHU CHbCTOSHUA.
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25 - OH Vitamin D3/D2 insufficiency in healthy subjects and patients with

autoimmune disorders

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 250OHD 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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['8-6 - UBanoBa U, /IparneBa C, Aranacosa b, [lerkoBa T, MareBa JI, Kocragunosa A,
Ckyutrtu P. OkcnasHa akTHBHOCT HA HEPYJIOIUIA3MUH — CPABHUTEJIEH aHAJM3 MEKILY

3ApaBM U MalHEeHTH ¢ 6oJiecT HA YuichbH. Cnemna Meaununa. 2022;25(Ipua. 2):17.

Oxcura3zHa akTUBHOCT Ha LEPYJIOIUIa3MUH — CPAaBHUTEIICH aHAIIU3 MEXY 3ApaBU U

MAalMEHTH ¢ 0OJIECT HA YHUIICHH

Crnopen1 cbBpEMEHHHU NTPOYYBaHMsI €H3MMHATa aKTUBHOCT Ha LiepyiomiazMuHa (eCp) e
MOTEHITMAJICH HEMHBA3MBEH Mapkep 3a auarfo3a Ha Oosect Ha YuicweH (BY). Llenra Ha
HACTOAIIOTO Tpoy4yBaHE € Ja ce cpaBHAT koHueHTpanuutre Ha Cp (iCp, m3mepeHu upes
UMYHOTYPOHIUMETPHS) U CTOMHOCTUTE 32 €Cp MEXKIy 3ApaBU KOHTPOJIH U nauueHTu ¢ BY (ot
Obnrapckara MomyJjamus) Ha IBJITOTOAWIIHA Tepamus C MEeHUIWIAMHHOB Tpenapar. B
M3CJIEIBAHETO ca BKItOUeHH 41 31paBu qoopoBosm (M:k = 16:25; cp. Be3pacT 43 £ 13 roa.) u
28 mammentu ¢ BY (miokx = 14:14; cp. BB3pact 38 + 12 roz.), KOUTO ca HA ABJITOTOAMIIIHO
JeYeHWEe C TEHUIWIaMUH ChC cpenHa mo3za 1000 mg/24 h. Ha Bcuuku uHAWBUAM ca
ompenenenu: cepymHa wen Cu(S) pmol/L ¢ mmamMbkoBa aTOMHO-a0COpPOIMOHHA
cnekrpodotometpus, iCp g/L — Typouaumerpuuno, eCp upe3 €H3UMEH METOJl C XPOMOTeH
cyoctpat o-dianisidine u e uzuucieHo cpotHomenueTo eCp/iCp 1U/g x 10-1. Tlomyuenu ca
ciequTe pesynraru (mean = SD) — 3a 3apaBu: Cu(S) 15.4 + 1.9; iCp 0.28 + 0.03; eCp 103 £
9; eCp/iCp 4.1 u B rpynata ¢ BY: Cu(S) 4.4 £5.2; iCp 0.08 = 0.09; eCp 48 + 31 u eCp/iCp 6.
JlBeTe cpaBHsSBaHM TPyNH HE CE€ pa3auvyaBaT 3Ha4MMoO cropen Bb3pactra (p = 0.13).
YcranoBeHa e 3HaunMa pasnuka B croitHocTHTe 32 Cu(S), iCp, eCp (p < 0.001) u eCp/iCp; (p
<0.003). YcranoBeHa e Bucoka kopenauus Mmexxay Huarta Ha iCp u eCp kakTo npu 3apasu (R
= 0.83), taka u npu nauueHtutre ¢ bY (R = 0.96), xouto ca Ha ABJITOroAMIIHA TEpaNUs C
neHuIIaMuHoB npenapat. Jduckycus: Ilo manHM oT nuTeparypara KaTo IHAarHOCTHYEH
KpUTEpUN TMpU MalMeHTH ¢ HOBOoOoTKputa bY eCp wuma mo-BHCOKAa JUAarHOCTUYHA
cneruduaHocT B cpaBaeHue ¢ iCp (100% vs. 78.8%). [Ipu HOBOAMATHOCTUITUPAHU TTALIUEHTH
KoperanroHHaTa 3aBucuMocT mexay iCp u eCp e mo-Hucka B cpaBHeHHe cbe 3apasu (R 0.70
vs. 0.94). [Tomy4yeHnTe OT HAC pe3yaTaTH MOKa3BaT OOPATHOTO, KOETO J1aBa OCHOBAHHWE Ja Ce
3aKIIIoud, 4e ompeaensHeTo Ha eCp KbM PYTHMHHHUTE MapKepH 3a OXapaKTepHU3HpaHETO Ha
MeIHUS cTaTyc OM Moryio aa Obae oOemamail Mmoka3zaTel M MpU MpocieAsBaHe Xo/aa Ha

TepamnuAra.
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Ceruloplasmin oxidase activity - a comparative analysis between healthy and patients

with Wilson's disease

According to recent studies, the enzyme activity of ceruloplasmin (eCp) is a potential
non-invasive marker for the diagnosis of Wilson disease (WD). The aim of the present study
was to compare Cp concentrations (iCp, measured by immunoturbidimetry) and eCp values
between healthy controls and WD patients (from the Bulgarian population) on long-term
penicillamine therapy. The study included 41 healthy volunteers (M:F = 16:25; mean age 43 +
13 years) and 28 patients with WD (M:F = 14:14; mean age 38 + 12 years), who are on long-
term treatment with penicillamine with an average dose of 1000 mg/24 h. In all individuals, the
following laboratory tests were measured: serum copper Cu(S) pmol/L by flame atomic
absorption spectrophotometry, iCp g/L - turbidimetrically, eCp by an enzymatic method with
the chromogenic substrate o-dianisidine, and the ratio eCp/iCp IU was calculated /g x 10-1. The
following results (mean + SD) were obtained - for healthy: Cu(S) 15.4 £ 1.9; iCp 0.28 £+ 0.03;
eCp 103 £ 9; eCp/iCp 4.1 and in the group with WD: Cu(S) 4.4 £5.2; iCp 0.08 + 0.09; eCp 48
+ 31 and eCp/iCp 6. The two compared groups did not differ significantly according to age (p
=0.13). A significant difference was found in the values for Cu(S), iCp, eCp (p < 0.001) and
eCp/iCp; (p <0.003). A high correlation between iCp and eCp levels was found both in healthy
(r = 0.83) and in patients with WD (r = 0.96) who were on long-term penicillamine therapy.
Discussion: According to data from the literature, as a diagnostic criterion in patients with
newly diagnosed WD, eCp has a higher diagnostic specificity compared to iCp (100% vs.
78.8%). In newly diagnosed patients, the correlation dependence between iCp and eCp was
lower compared to healthy ones (r 0.70 vs. 0.94). Our results show the opposite, which gives
reason to conclude that the determination of eCp to the routine markers for the characterization

of copper status could be a promising indicator also in monitoring the course of therapy

['8-7 - UBanoBa A, UBanoBa U, LlenoBa b, KeasizkoBa /I, [lenkoB M. buomapkepu B
JIMKBOP M CEPYM NPU PAHHA IUArH03a Ha 3a0o0ssiBaHeTo bosect Ha Asmnxaiimep. CnemHa

MeauuuHa. 2022;25(I1pua. 2):15.
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bromMapkepu B TUKBOp U CEpyM IIPH paHHA TUarHo3a Ha 3aboisiBaHeTo bonect Ha Amxaitmep

[IpoyuBanero BximouM 29 uWHIUBUAM, OT KouTo 19 koHTposm m 10 c¢ Oomect Ha
Amxaitmep (bA), kouTo 0s1xa u3cieIBaHu 3a: 00111a 1 ,,cBO00IHA ™ MEIT B CEPYM, JTUKBOP/CEPYyM
otHomeHue Ha anoymuHa (CSF/S Alb), kakto u men, B-ammionn-42 (AP42) u Tay-npoTerH B
muKBOp. B xoHTponHara rpymna (11 Mbxe 1 8 jxeHH) ce MoJay4yHnxa CIeAHUTE Pe3ysITaTH: 001a
cepymHa men — 16.5 = 3.1 umol/l; HecBbp3ana ¢ nepynorazmuaa mea (NCC) — 3.3 + 0.24
pmol/l; CSF/S Alb — 5.75 + 1.9, nukBopna men — 0.49 + 0.1 pumol/l; Ap42 — 754.4 £ 198.9
pg/ml; Tay-ipotens — 254.22 + 112.2 pg/ml; pe3ynrarure npu nanueHture ¢ bA (5 xxenn u 5
MBKe) ca peciekTuBHO: 14.33 + 0.8 umol/l; 1.42 + 1.6 umol/l; 6.99 £ 1.2 umol/1 0.50 £ 0.75
umol/l; 192.42 + 104.88 pg/ml; 397.8 + 269.4 pg/ml. HaGnronaBa ce TeHACHIIUS 3a MO-BUCOKA
CEpyMHA MeJI PU KOHTpoJuTe, 0e3 craructrudecka 3HaauMocT (p = 0.070). JIukBopHUTE HUBA
Ha MeJTa ca MOoYTH eHaKBU U B aBeTe rpynu (p = 0.8), KakTo U B BeTe rpynu PyHKIUATA HA
KPBBHO-JIMKBOpHATa Oapuepa, orieHeHa upe3 oTHomenueto CSF/S Alb, e 3amazena (< 10.2).
Craructuuecku 3HaunmMa pasznuka (p < 0.001) c nmo-Hucku HHUBa B rpynata ¢ BA ce ycraHoBu
3a AP42, nokaTto Tay-MpOTEUHBT € C HECUTHU(PMKAHTHO MO-BUCOKH HUBaA Mpu BA (p = 0.19).
[lo HemyOnuKyBaHM HAllM JaHHM CpeJHAaTa CTOMHOCT 3a cepyMHa Mea B Obirapckara
nomynamus € 16.04 + 3.32 umol/l, a3a NCC —4.22 + 0.86 pmol/l (n = 379), T.e. u3cnenBanure
6oxam ¢ BA ca ¢ TeHaeHIMs 3a MO-HUCKU HHUBA Ha obOma cepymua men (14.3 umol/l) u NCC

(1.42 pmol/l).

Biomarkers in cerebrospinal fluid and serum in early diagnosis of Alzheimer's disease

The study included 29 individuals, 19 controls and 10 with Alzheimer's disease (AD),
who were examined for: total and "free" serum copper, cerebrospinal fluid CSF/serum albumin
ratio (CSF/S Alb), as well as copper, B-amyloid-42 (AB42) and tau protein in CSF. In the control
group (11 men and 8 women), the following results were obtained: total serum copper — 16.5 +
3.1 umol/l; non-ceruloplasmin copper (NCC) — 3.3 £+ 0.24 umol/l; CSF/S Alb — 5.75 + 1.9,
cerebrospinal fluid — 0.49 + 0.1 pmol/l; AB42 — 754.4 = 198.9 pg/ml; tau-protein — 254.22 +
112.2 pg/ml; the results in patients with AD (5 women and 5 men) were respectively: 14.33 +
0.8 pmol/l; 1.42 + 1.6 pmol/l; 6.99 + 1.2 umol/l 0.50 £ 0.75 pmol/l; 192.42 + 104.88 pg/ml;
397.8 £269.4 pg/ml. There was a trend for higher serum copper in controls, without statistical
significance (p = 0.070). CSF copper levels were almost the same in both groups (p = 0.8), and
in both groups blood-CSF barrier function, as assessed by the CSF/S Alb ratio, was preserved
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(< 10.2). A statistically significant difference (p < 0.001) with lower levels in the AD group
was found for AB42, while tau protein had non-significantly higher levels in AD (p = 0.19).
According to our unpublished data, the average value for serum copper in the Bulgarian
population is 16.04 & 3.32 umol/l, and for NCC — 4.22 £ 0.86 pumol/l (n = 379), i.e. the studied
patients with AD had a tendency for lower levels of total serum copper (14.3 pmol/l) and NCC
(1.42 pmol/l).

I'8-8 - HBanoBa H,CnmacoB P. MeamumHCKa aHTPONOJOTHSI M IEPCOHAJM3MPaHa
MequnuHa. B: Coopuuk '"Hacokum B akaieMM4HOTO H3CJIeBaHe W INpenojaBaHe I0

EtHosiorust 1 Aurponosiorusi”. Codusi: YHuBepcurercko usaareacrso "Cs. KianmeHt

Oxpuackn';2018. c. 239-249. ISBN: 978-954-07-4595-4.

MenuuuHCKa aHTPOIIOJIOTUS ¥ IEPCOHAIN3UPAHA MEULIMHA

MeaunuHcKkaTa aHTPOINOJIOTHS € akTyalHa U Obp30 pa3BHMBalla c€ dYacT OT
aHTPOIOJIOTUATA. TeHACHIMATA IPU W3YYaBAaHETO HAa CHCTOSHHUETO Ha 3/paBe U 0oJecT mpu
YOBEKa € EPCOHATM3UPaHe Ha MEUIIMHCKA rprka. ToBa onpeienst HapacTBaIlUs HHTEPEC KbM
(dhakTOpu OT OKOJIHATA cpefia, OMTa M KyJITypaTa Ha YOBEKa, KaTo CPE/ICTBA 3a MPO(UIIaKTHKA U
nedenue. llenta e na ce xapakrtepusupa eekrTa OT BUAA Ha AMETaTa M HaYMHA Ha KHUBOT
(TIOTIOHOIYIICHE, TPUEMHAATKOXO0J U (PU3MIECKAaKTHBHOCT) BBPXY OMOMapKepH B YOBEIIIKHS
OpPraHW3bM — CEPYMHHM HHBa Ha MEIHU HOHM B ObJTapckara momynamnus. B mpoyduBaHeTo ca
BKutoueHu 31 ymuna (M — 10 ; x - 21) Ha cpenHa Bb3pacT oT 43 + 15r., ca U3cie1BaHU HUBATa
Ha cepyMHaTa MeJ. BCHYKM y4YacTHUIM ca TMONBJHWIM aHKETa 3a XapaKTepu3UpaHe Ha
HaBHIMTE 3a yrmoTpeba Ha ajakoxod (psako/HukKora - n=14; BcekuaeH - n=17); Ha murapu
(mymaun — n=13; Hemymauu — n=18) u creneH Ha pu3nyecka HATOBAPEHOCT (HE COPTYBAT —
n=22; akTUBHO cHopTyBamiu — n=9). He e ycraHOBeHa CTaTUCTHUYECKH 3HAUMMa pa3uKa
(p>0,05) B HMBaTa Ha cepyMHAT Mea Mexny Aebunupanute rpynu. [lonydenu ca ciegHuTe
pesyaraTy: mymauu : Hemymaun (14,94+2,1 kem 14,444+1,2 umol/L); ymoTpebda Ha ankoxo -
psako/nukora: BcekuaeH (14,72+1,72 xwm 14,09+£1,24 pmol/L); He cmopTyBar: akTUBHO
cnopryBam (15,0£1,8 kem 13,74+0,3 pmol/L). B koHTekcTa Ha MEIUIIMHCKATA AaHTPOTIOJIOTHS
M3Yy4YaBaHETO Ha (akTopuTe 3a OMOJOTMYHA BapHalMs Ha CepyMHATa MeJ IMpeACTaBisiBaT
MHTEpPEC BBB B3aUMOJICHCTBHETO MEXAy TE€HEeTHYHAaTa MPEeIUCHO3UIHNS U BIMSHUETO Ha

OKojHaTa cpefga. JlanuuTte B JuTepaTypaTa ca I[POTUBOPEYMBU. 3HAUYEHHUETO Ha
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MHUKPOCIIEMETHTE B ITATOJIOTHSTA Ha PEIUIA COIIMATHO-3HAYUMH 3200 IIBAaHUS HAPACTBa, KOCTO
orpesesnss HE0OOXOUMOCT OT 3aIbJI0OOUYaBaHE Ha MO3HAHUATA B Ta3W 00JAacT ¢ BKIIOYBAHE HA

MMOBCYC CKCIICPUMCHTAJIIHU CAUHUIIH.

Medical Anthropology and Personalized Medicine

Medical anthropology is current and fast developing part of anthropology. Tendencies
in studying the state of health and disease in humans is the personalization of medical care. This
defines growing interest in environmental factors, life style and cultural rights, as a means of
prevention and treatment. The objective is to characterize the effect of the type of diet and
lifestyle (smoking, alcohol intake and physical activity) on biomarkers in the human body —
serum levels of copper ions in Bulgarians. In the study it was concluded 31 persons (men - 10,
women - 21) of average age 43 + 15 years, were examine levels of serum copper. All
participants filled out questionnaire to characterize the habits of alcohol use (rarely / never - n
= 14; everyday - n = 17); cigaretteuse (smoking - n = 13; non-smoking - n = 18) and level of
physical activity (notsports - n = 22; activesportsmen - n = 9). No statistically significan
tdifference (p> 0,05) in serum copper between defined groups was found. Following results
were obtained: smokers: no smokers (14,94 + 2,1 vs. 14,44 = 1,2 uymol / L); alcohol use - rarely
/ never: everyday (14,72 £ 1,72 vs. 14,09 £ 1,24 umol / L); nosports:activesportsmen (15,0 +
1,8 vs. 13,7+ 0,3 umol / L). In the contex to medical anthropology study of factors of biological
variationin serum copper levels is important in the interaction between genetic predisposition
and environmental influences. The data in the literature are contradictory. The importance of
microelements in the pathology of a number of sociallysignificant diseases increases, which

determines the requires necessity to deepen knowledge in this area.

I'9-1 - Squitti R, Siotto M, Ivanova I, Rongioletti M. Chapter 42 - ATP7B and Alzheimer
Disease. In: Kerkar N, Roberts EA, editors. Clinical and Translational Perspectives on
WILSON DISEASE. Academic Press; 2019. p. 427-36. Available from:
https://www.sciencedirect.com/science/article/pii/B9780128105320000422
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ATP7B u 6onecrra Ha Anxanmep

Mezara e OCHOBEH MHKPOEJIEMEHT, KaTalu3aTop WM KOMIIOHEHT Ha MHOTO
METAJIONPOTEMHN U €H3MMH BBHB (PU3UOJOTMYHOTO KJIEThYHO (YHKIMOHHpaHe. | eHeTHueH
nedexkT B oOMsHaTa W IMO-CIIEIUATHO B €KCKpelusITa Ha MeJ € IMpUYHHAaTa 3a OonecTra Ha
Yuncen (Wilson’s Disease, WD), koeTo mpencraBisiBa psSIKO aBTO30MHO PEIECUBHO
3a0o01sBaHe, IPUUYUHEHO OT MyTanuu Ha reHa ATP7B, xapakTepusuparliio ce ¢ moBUIIIEHN HUBA
Ha TUIa3MeHa MeJl, HecBbp3aHa ¢ 1epyiommiazmMut (nCp-Cu, U3BeCTeH ChINO KaTo ,,cBOOOIEH
myn Ha MeaTa). [loBuiIaBaHeTo Ha TO3M KOMIIOHEHT Ha IUIa3MeHaTa MeJl € TOKCHYHO, Thil KaTo
MOJKe€ JIa TPEeMHHE TPe3 KPbBHO-MO3bUHATA Oapuepa u 1a yBeIHIr JTaOUITHUS pe3epB Ha MeTalla
B MO3bKa. MeTa-aHanu3u moka3BaT, ye KOMHNoHeHThT nCp-Cu ce yBelnyaBa ChIIO U MPHU
Ooonectra Ha Amnuxaiimep (Alzheimer’s Disease, AD), Haii-uecto cpemanara ¢opma Ha
NEeMEHLIMsI, MPUYMHEHA OT CIOKHO B3aMMOJIEHCTBHME M BCE OIIE MPETUMHO HEU3BECTHU
dakropu. ExHO CKOpOIIHO TpoydyBaHE JaBa HOB IMOTJIEA BBPXY MATOPHU3UOIOTHATA HA
XoMeocTa3aTa Ha MeaTa npu AD, BEposTHO pou3Xxoxkaamia oT Chlus NpoMeHeH mbT Ha WD,
HO TO-MaJIKO YBpeJlleHa, KaTo BapuaHTu Ha ATP7B, cBbp3aHu ¢ MOBUIIABAHETO HA PUCKA 3a
AD. Tlogabprxaiiku sicHa pa3IMYHATA €THOJIOTHS Ha JIBETE 3a00JIsBaHUS, HUE MOCTABUXME
xunoresara, ye AD, TunusupaH OT HapylleHHs B KOHTPOJA Ha MEIHATa OOMsSHA, MOXeE J1a

IpeCTaBisiBa XeTepo3urotTHa Gpopma Ha WD.

ATP7B and Alzheimer Disease

Copper is an essential micronutrient, catalyst, or component of many metalloproteins and
enzymes in physiological cellular functioning. Inborn error of copper excretion is the cause of
Wilson disease (WD), a rare autosomal recessive disorder caused by mutations of the ATP7B
gene, typified by increased levels in plasma copper not bound to ceruloplasmin (nCp-Cu, also
known as “free” copper). The expansion of this plasma copper component is toxic since it can
cross the blood-brain barrier and increase the labile pool of the metal in the brain. Meta-
analyses have shown that nCp-Cu component increases also in Alzheimer disease (AD), the
most common form of dementia, caused by the complex interaction and still mostly unknown
factors. A recent study provides new insight into the pathophysiology of copper homeostasis in
AD, likely originating from the same WD altered pathway but less severely damaged, being
ATP7B variants associated with the increase of susceptibility for AD. Keeping clear the
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different etiology of the two diseases, we have posited the hypothesis that the AD typified by

failure of copper control may represent a heterozygote form of WD.

IIbaHOTEKCTOBH l'[yﬁ.]II/IKaIII/II/I B HAYYHH CIIUCAHHUA H CﬁOpHI/IHI/I » I3BbH MUHUMAJIHUTE

HAYKOMETPUYHM U3MCKBAHMS 3a 3aeMaHe HA Al ,,omeHT*

Ivanova 1., Vodenicharov V., Atanasova B. Levels of copper and zinc in saliva, Cnemna

meaununa 2022/25/11punoxenne 2; crp. 14. ISSN: 0861-9964

HwuBa Ha MEI M IMHK B CJIFOHKa

CrnroHkarta ce ChCTOM OT CEKPETH Ha CIIOHYCHUTE JKJIE3H, KIIETHhYHHU OCTATHITN, TCYHOCT
OT TOPHHUTE AMXATEIHU TBTUIIA U ChIBPKa MUKPOOPTaHU3MHU OT yCTHATa KyxuHa. TecTBaHeTo
Ha CJIIOHKAaTa 3a HaOJI0/IEHUE U TMarHOCTHKA KaKTO Ha OpajIHU, Taka U HA CUCTEMHH ChCTOSIHUS
€ MPEIU3BUKATEICTBO B ChOTBETCTBHE ChC ChbBPEMEHHOTO PAa3BUTHE Ha HAyKHTE ,,0mics®.
N3cnenoBarenckuTe MPUIOKEHUST ca HACOYCHH KBbM JCHTATHH 3a00JSBAaHUS, XOPMOHAJICH,
HEBPOJIOTUYCH U EMOILIMOHAJICH CTaTYC M YOBEIMIKOTO MoBeaeHNe. OCHOBHUTE MUKPOECIEMEHTH
Mmen (Cu) u 1uHK (Zn), €eTHOBPEMEHHO C KOPTHU30JI M IPYTH JTA00PATOPHHU HAXOAKH B CIIFOHKATA
KaTo aJpeHOKOPTUKOTPOINEH XOPMOH, KaTeXOJaMUHH U Pa3IMYHU HUTOKHUHM, MOraT aa Obaat
MoJIe3HH OMOMapKepH 3a cTpec. Zn ¢ HEBPOTPAHCMHUCHOHHU U PELENITOPHU (DYHKIIMK ydacTBa
B MCUXUYHOTO 37paBe. [Ipeanonara ce, ye Cu u Zn ydacTBar B IPOABIKUTETHOCTTA HA CHHS
KaTO aHTarOHMCTHU Ha HOHOTPOMNHUS peuentop Ha N-meTuin-D-acmaptat Ha MeIMaTopa Ha ChHS
riyramar. CucTeMHaTa CyIjieMeHTalus ¢ HIMHK MOXKE /1a IPOMEHM HHUBAaTa Ha XOPMOHHUTE Ha
CTpeca B CIIIOHKaTa, 0COOCHO Te3W Ha KopTu3oia. llenra Ha HACTOAMIOTO M3CIIEIBAHE € /1a ce
orteHat HUBaTa Ha Cu U Zn B CIIOHKATa MPU BH3PACTHU MHIUBUIMU MPE3 PA3IUIHO BpeMe Ha
nens. [IpoyuBanero BrimrouBa 40 moOpoBonmu Ha paboTa Ha cMeHHM (MBxekeHn = 31:9),
cpenHa BB3pacT 37 = 9 roguHM (MBXKekeHH = 36:46). Cu 1 Zn ce u3MepBaT B JIBE CIFOHYCHU
npobu: 1-Ba mpo0Oa, momyuyeHa B 9-11 4. cyrpunra u 2-pa, nonyyena B 15-16 4. cienoGen B
ChIIUs JIeH. HecTuMynupaHuTe CIFOHYCHU MPOOH ce ChOMpAT B CIEIUAIU3UPAHU CTIPYBETKU
Salivette, Sarstedt. Cnen nientpodyrupane HuBara Ha Cu u Zn ce aHAIM3UPaHU Ype3 aTOMHO-
abcopoOrmonHa crnektpodoromerpusi (AAnalyst 400) ¢ npeyrepueB (HOHOB KOPEKTOP.
YcranoBenu ca ciiegauTe pe3yaratu (cpeaHo = SD, pumol/L): 1-Ba cimtorka — Cu 0,61 + 0,6; Zn

1,73 £ 1,1 u 2-pa cironka — Cu 0,52 + 0,8; Zn 1,49 £ 0,7. Ilo-Hucku konueHTpauuu Ha Cu u
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Zn ce HaOMOaBaT B clie10o0eHUTE Mpoou 0e3 ctatuctudecka pazinuka: Cup=0.508 u Znp =
0.953. TengennusaTa 3a HamMalsIBaHe Ha cienodOequuTe croiiHocT Ha Cu M Zn MOXe Ja Cce
00sICHU WJIH C BH3MOXKHU JHEBHHU OMOJIOTUYHY BapUAIUH, UM C HATPYIaH mpe3 paboTHHS IeH
ctpec. HacTtosmure maHHM ca CHbBMECTUMHU C ONMHUCAHHUTE TO-paHO €(PEKTH OT COIMATHUTE
(dakTopu Ha ctpeca. KommiekcHUTe 110-3a1pJI009C€HN TTO3HAHUS B TO3U aCMEKT MOrar ja ObaaT

OT 10132 32 OPAJTHOTO 3/[paBe U MPOPUIAKTUKATA HA 3200 SIBAHUATA.

Levels of copper and zinc in saliva

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, pumol/L): st saliva —
Cu0.61+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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INPEACTABEHHU IIYBJIUKAIIUU 3A ITIPUJOBUBAHE HA OBPA3OBATEJIHA U
HAYYHA CTEIIEH ,,/JOKTOP*

Al - UBanoBa, Upena. MeneH craTyc - JJaOOPATOPHU ACHEKTH U KJIUMHUYHO NMPUI0KEHUE
NpU HAKOM TMATOJOTHYHH ChCTOSAHUA. MeauuuHcku yHuBepcurer —Codwus.

JAucepranuoHeH Tpya.

MCHGH CTaTycC - HaGOPaTOpHI/I ACIICKTHU U KIIMHUYHO NPUIIOKCHHUC IIPHU HAKOU MMAaTOJIOTMYHHA

CBhbCTOAHUA

Menra € MUKPOEIEMEHT C JBOWCTBEHa mpupoda. VMma eceHUHManmHO 3HA4YeHUE 3a
KHUBOTAa, HO HpI/I H&prnBaHe MOXE a Hpe,[[I/BBI/IKa TOKCHUYHU HpOSIBI/I. MCI[Ha JUCXOMEOCTa3a
MOXE 1a CC paSBI/Ie B CJICACTBUC HA TCHCTUYHU IIe(beKTI/I HWJIN B CICACTBHUC BLBHCﬁCTBHCTO Ha
(dakTOpM OT OKOJIHATa Cpela - HadyuH Ha JKUBOT, MPH TApPEHTEPATHO XpaHEHE,
HEKOHTPOJIMPYEMO CYIUIEMEHTHPAHE C XpaHUTEIHH J00aBKH, OMNpEAeSieH TeHEeTUYeH
MOJIUMOP(PHU3bM WM BTOPUYHO NP JAPYrd 3a00isiBaHus. PyTHHHO 1 Hail-yecTo B MpakTUKaTa
IIpY OINpEAEIIsHE Ha cTaTyca Ha MEJTa ce U3ClelBaT CepyMHa Mell, MeJ B 24-yacoBa ypuHa U
KOHIICHTpalUATa Ha 1epyormiasMuH. [Ipu peauna 3abo1sBannus n3MepBaHETO HA CBOOO HUS
myJl Ha MeaTa OW Jajo mo-HaAekaHa WHGOpMaIus 3a JuarHo3ata M XojJa Ha OoJectra.
I/ISMepBaHeTO Ha KOHI_ICHTpaI_II/ISITa Ha uepynonna3MHHa C€ J0II'bJIBA C CH3MMHAaATa My
AKTHUBHOCT U CBbOTHOIIICHUCTO 3a HETrOBAaTa CHGL[I/I(bI/I‘IHa AKTHBHOCT KaTO t-IyBCTBI/ITe.HGH MapKep

3a JUCKPCTHU IIPOMEHU B M€JIHATa XOM€OCTAa3a.

[Ipe3 mocnenHoTo AeCeTHIIeTHEe 3HAYEHUETO Ha MEATa U HAa MHUKPOEJIIEMEHTUTE KaTo
IO, ThPIIU CKCIIAH3WUBHO PAa3BUTUC B POJIATA UM 3a IMATOTCHE3aTa IPU PA3JINIHU 3a6OJI$IBaHI/ISI
C HEeBpoJereHepanus kKaro Oosnect Ha Aumxaiimep, Oonect Ha [lapkMHCOH W MyJTHIJICHA
ckjepo3a. MscToTo Ha Meara BbB (DU3HOJIOTHATA HAa HEpBHATa ThKaH, Y4acTHETO U B
EHEePrUMHUTE MPOLIECH M OTHOCUTEIHO BHUCOKOTO CBHIBpP)KAHME HA MEJ B MO3bKa, CaMo
NOAKPCIIAT CMUCHJIA HAa KIIMHUYHOTO MNPUIIOKCHHUEC Ha MCIHUSA CTATyC B na6opaTopHaTa
JMarHOCTHKA Ha HEBpoOJereHepaTUBHUTE 3a0onaBanusd. B HaunoHnanHnus KoHCEHCyC 3a paHHA

JTUArHOCTHKA W JICYeHHE Ha OojiecT Ha AJjixaiimMep u Apyrd GopMH Ha JIEMCHIIHS Beue €
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3aJI0KEHO M3ClIeJBaHe Ha MeJ B 24-dyacoBa YpHHA, KOATO BCBITHOCT OTpPa3siBa KOJIUYCCTBOTO

Ha CBOOOHUS MyJT HA MEJITa B OPraHn3Ma.

ConupamHo-uKOHOMHYECKaTa U MEIUIIMHCKA 3HAYMMOCT Ha Oosect Ha Amixaimep e
0e3cnopHO roJisiMa. YCHIMATA TPU JUarHo3ata Ha 3a00JsIBAHETO ca HACOYCHH KBhM paHHA
Auar”Ho3sa, Imo-rojsiMa CHGL[I/I(I)I/I‘-IHOCT 1 BBBCKIAHC HA ITO3UTHUBHU apI‘YMeHTI/I. HpI/IJIO)KeHI/IeTO
Ha JIMKBOPHHUTE OMOMapKepu [B-aMUJIONI U Tay MPOTEHH B IMArHOCTHKATa Ha 3a00JIsIBAHETO €
MMOCTHKEHUE B OOCKTHMBHU3MPAHE HAa KOTHUTHUBHHS ACPHUIUT. YCHWIHIATA Ca HACOYCHH KBbM
ThPCEHE Ha Bb3MOXKHOCTH 3a IMarH03a ¢ MapKepu oT nepudepHa KpbB, KAKTO M TTOKA3aTEIN C
HpC,Z[I/IKTI/IBHO 3HAUYCHHC. BOIICH_[I/I yquH B U3CJICABAHEC Ha Bp’b3KaTa Mencz[y
HCBpOI[eFCHepaTI/IBHI/ITe 32160J151B3HI/I51 nu MI/IKpOCJIeMeHTI/ITe HpennonaraT C’LH_IGCTBYBaHeTO Ha
MenieH (heHoTum Ha 6onecT Ha Anrxaiimep Ha 6a3ata Ha Aedektn B ATP7B renst no tumna Ha

loss of function MyTaruu, KO€TO MOBHINIaBa pUCKa OT Pa3BUTHE HA 3a00JISIBAHETO.

NHnuBuayanHo opueHTHpaHaTa MEPCIeKTHBA B MEIUIIMHATA U BCE MO-HAPACTBAIIOTO
3HAYCHHE Ha EMUTCHETUYHHTE (PAKTOPH, YacT, OT KOWTO Ca U MHUKPOCJIEMEHTHTE, Hajarat
M3y4yaBaHETO Ha pa3NpelesieHHeT0 Ha MeATa B JlaJieHa INomyjlalus B 3aBUCUMOCT OT
CTPYKTypaTa Ha HaCEJICHHETO, T0JIa, Bb3pacTTa U APYru (HaKkTopu Ha Bapualus, KOETo 1a Obe
0a3MCHOTO TIO3HAHHWE TPH THPCEHE HA CHBPEMEHHUW METONM 3a JUArHOCTHKA, MPOTHO3a

JIeYCHHE TIPH PEAUIA COIIMATHO 3HAYUMU 3200 IsIBaHUS.

Copper status - laboratory aspects and clinical application in some pathological

conditions

Copper is a trace element with a dual nature. It is essential for life, but can be toxic when
accumulated. Copper dyshomeostasis can develop as a result of genetic defects or as a result of
the impact of environmental factors - lifestyle, parenteral nutrition, uncontrollable
supplementation with nutritional supplements, certain genetic polymorphism or secondary to
other diseases. Serum copper, copper in 24-hour urine, and ceruloplasmin concentration are
routinely and most commonly used in practice to determine copper status. In a number of
diseases, measurement of the free copper pool would give more reliable information about the
diagnosis and the course of the disease. Measurement of ceruloplasmin concentration is
complemented by its enzyme activity and ratio for its specific activity as a sensitive marker for

discrete changes in copper homeostasis.
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Over the last decade, the importance of copper, and trace elements in general, has
undergone expansive development in their role in the pathogenesis of various
neurodegenerative diseases such as Alzheimer's disease, Parkinson's disease, and multiple
sclerosis. The place of copper in the physiology of nervous tissue, its participation in energy
processes and the relatively high content of copper in the brain only supports the meaning of
the clinical application of copper status in the laboratory diagnosis of neurodegenerative
diseases. The National Consensus for the Early Diagnosis and Treatment of Alzheimer's
Disease and Other Dementia already includes a 24-hour urine copper test, which corresponds

to the amount of the free copper pool in the body.

The socioeconomic and medical significance of Alzheimer's disease is undeniably great.
Efforts in the diagnosis of the disease are aimed at early diagnosis, greater specificity and the
introduction of positive arguments. The application of the cerebrospinal fluid biomarkers [-
amyloid and tau protein in the diagnosis of the disease is an achievement in objectifying the
cognitive deficit. Efforts are focused on finding diagnostic opportunities with peripheral blood
markers as well as indicators with predictive value. Leading scientists investigating the link
between neurodegenerative diseases and micronutrients suggest the existence of a copper
phenotype of Alzheimer's disease based on defects in the ATP7B gene in the type of loss of

function mutations that increase the risk of developing the disease.

The individual-oriented perspective in medicine and the ever-increasing importance of
epigenetic factors, some of which are trace elements, require the study of the distribution of
copper in a given population depending on the structure of the population, sex, age and other
factors of variation, which be the basic knowledge when searching for modern methods of

diagnosis, prognosis and treatment for a number of socially significant diseases.

I'7-1 - Kostadinova AD, Mihaylov MY, Ivanova ID, Robeva RT. Nephrotic syndrome after
treatment with D-penicillamine in a patient with Wilson’s disease - Rev Romana Med

Lab. 2014 Jun;22(2):181-9. ISSN:1841-6624. — 2014.
Hedporuuen cunapom npu jgeueHue Ha nanueHT ¢ bonect Ha YwicwH ¢ [[-neHunmnaMuH

Boniectra Ha YWICHH € HACIEICTBEHO aBTO30MHO-PELIECUBHO Pa3CTPONCTBO HA METHUS
OaylaHc, BOJEIIO /10 HATPYINBAaHE HA MeEJ TJIaBHO B YEPHHS ApoO M MO3bKa B pe3yiaTaT Ha

OTCHCTBHE WJIM HaMaslieHa (QYyHKIUS Ha TpaHcmoptupama mex P-tun ATd-aza. Menra e
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OCHOBEH MHUKPOEIIEMEHT, HO MPH 00JiecTTa Ha YHJICHH CE HATPYIBA JI0 CTETICH HA TOKCHYHOCT.
D-HeHI/ILII/IJIaMI/IH’bT € KJIACUYCCKO JICKApPCTBO 3a JICUCHUC Ha 60J'I€CTTa Ha YwicbH. OCHOBHHUAT
My e(eKT € a CTUMYJIHpa OTACISIHETO Ha MeJ ¢ ypuHaTa. M3BecTHO e, 4e ymoTpebaTta Ha D-
MICHUIIMJIAMUH B TepanusATa Ha 00JIeCTTa Ha YUIICHH C€ YCIOXKHSBA OT Pa3BUTHETO HA Pa3IMYHH
TJIOMEPYJTHH 3a00JsiBaHMs. B TO3W NMOKIan HUE ONHMCBaMe pa3BHTHETO Ha HEPpOTHUEH
CUHAPOM CJICq 2 T'OAWHU JICYCHUEC C D-HCHI/II_II/IJIaMI/IH npu 31-FOI[I/ILH€H MBXK, IIOAJIOKCH Ha
nedyeHue 3a Oosectta Ha YWICBHH, C Obp3a perpecus NpH CHOUpAHE HAa JEKapPCTBOTO.
[IpencraBsMe TO3M citydaii, 3a Ja MPHUBJIEYEM BHAUMAHHETO KBM DPSIKOTO YCIOKHEHHE KaTO
He(ppOTHUYEH CHHIPOM TIpH ManueHTu ¢ 6osect Ha Wilson mipu nedenue ¢ D-neHummiaMud u
BB3MOKHUTC OCHOBHU NPHUYHHH. 3ximrounTtenno HCOGXO,Z[I/IMO € TC¢panudaTa U KIMHUYIHOTO
ChCTOSIHUE Ha AIIMEHTHTE ¢ 0oJecTTa Ha YUJICHH Ja Ce MPOCeaIBaT PEAOBHO - IPENOphYBaMe

CKEMCCCYHO.

Nephrotic syndrome after treatment with D-penicillamine in a patient with Wilson’s

disease

Wilson’s disease is an inherited autosomal recessive disorder of copper balance leading
to accumulation of copper mainly in liver and brain result from absent or reduced function of
copper-transporting P-type ATPase. Copper is an essential trace element but in Wilson’s
disease it accumulate to the point of toxicity. D-penicillamine is a classic drug for treatment of
Wilson’s disease. Its major effect is to promote the urinary copper excretion. The use of D-
penicillamine in the therapy of Wilson’s disease is known to be complicated by the development
of various glomerular diseases. In this report we describe the development of nephrotic
syndrome after 2 years treatment with D-penicillamine in a 31-year-old male undergoing
treatment for Wilson’s disease, with a prompt regression at the discontinuation of the drug. We
present this case to draw attention to the rare complication as nephrotic syndrome in patients
with Wilson’s disease under D-penicillamine treatment and possible underlying causes. It is
strongly necessary the therapy and clinical condition of patients with Wilson’s disease to be

monitoring regularly - we recommended monthly.

['7-2 - Ivanova I, Atanasova B, Petrova M, Dragneva S, Vladimirova L, Krastev Z,
Kostadinova A, Ivanova A, Tzatchev K. Serum and urine copper - Contamination and

stability. Acta Medica Bulgarica. 2015;42(2):49-60. ISSN 0324-1750.
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Men B cepyM U ypuHa — KOHTaMUHALIUS U CTAOMHOCT

[Ipenananmuruannte GhakTOpu Ha Bapualys TpsOBa qa ObJaT BHUMATEITHO OOMUCIIECHU
Y U3CJeIBaHU B YCWIMATA 32 XapMOHU3MpaHe Ha BCUYKU aCHEKTH Ha I[SUIOCTHHS MPOIeC Ha
TecTBaHe. ToBa Mpoy4BaHe UMAIIIe 3a e Ja OIICHH PUCKBT 32 KOHTAMHUHAIINS U CTA0MIIHOCTTA
npu aHanmu3 Ha men (Cu) B cepyM W ypHHa upe3 IUIaMbKOBAa aTOMHO-a0COPOIMOHHA
cnekrpockonus (FAAS) u na cpaBHM cTaOMIIHOCTTa Ha TpobaTa OT ypHUHA MPU KOHTPOJIHA
rpyna ypuHUA | Mpu ciaydau ¢ npueM Ha D-nenummiamud (D-PA). HuBara Ha Cu ce u3mepenu
upe3 AAnalyst 400, Perkin Elmer, CAILl. KpbBTa 6¢ crOpana B enpyBetkn BD Vacutainer ®
SSTTM II Advance u enpyBerku BD Vacutainer ® Trace Element. Ilpu u3cnensane Ha
ypUHATa ca U3IOJI3BaHN CTEPHIITHU MOJIMETUIICHOBU U MOJHUIIPONTUICHOBH Ch/IOBE 3a ChOMpPAHE,
TpPaHCIOPTUPAHE, ChXPAaHEHHE U IpeABApUTENIHA MOATroTOBKa Ha mpodburte. CTabMIHOCTTa B
cepyma u 24-yacoBara ypuHa € OllCHEHa IIpH JBa TeMIieparypHu pexuma: 15-25°C u 2-8°C, 3a
OIpeie/IeHO BpeMe Ha cbXxpaHeHue. He ca ycraHoBenu 3Haummu paszmukud (p = 0,20) B
KoHI[eHTpanusaTa Ha Cu MeXay JBaTa THUIIA TECTBAHU EMPYBETKH ChC CEPYMHU Ha MAIMECHTH.
CrabunmHoCTTa Ha MpooUTE (CEpyM M ypHHA) € MO-A00pa MpH TeMIiepaTrypa Ha oxyaxaaHe. B
ypHuHaTa CTabUIHOCTTA € 1Mo-100pa npu npuiarade Ha D-PA. CtangaptusupaHeTo Ha aHaIu3a
Ha Cu Moxe f1a Ob/ie MOCTUTHATO Ype3 OILICHKA Ha aCHEeKTHTE HA NPEAaHaTUTUYHUTE (HaKTOPH

Ha BapualuuTe.
Serum and urine copper - Contamination and stability

Pre-analytical factors of variation need to be carefully considered and investigated in
efforts to harmonize all aspects of the total testing process. This study aimed to evaluate
contamination and stability in copper (Cu) analysis of serum and urine by fl ame atomic
absorption spectroscopy (FAAS) and to compare the stability of urine Cu in controls and in D-
penicillamine (D-PA) administration. Cu was measured by AAnalyst 400, Perkin Elmer, USA.
Blood was collected in BD Vacutainer ® SSTTM II Advance tubes and BD Vacutainer ® Trace
Element tubes. Sterile polyethylene and polypropylene vessels for collection, transportation,
storage and preliminary preparation of samples were used in urinalysis. Stability in serum and
24 h urine was evaluated in two temperature regimens: 15-25°C and 2-8°C, for particular time
of storage. No significant differences (p = 0.20) in Cu concentration was found between the
two types of tested tubes with patient’s sera. The stability of the samples (serum and urine) was
better at refrigeration temperature. In urine the stability was better in D-PA administration.
Standardization of Cu analysis could be achieved by assessing the aspects of pre-analytical
factors of variations.
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I'7-3 — UBanoBa U., Atanacosa b., [laueB K. Men: ¢pu3no/10rnuHo ¥ KJIMHUYHO 3HAYECHUE.

bbarapckn Meaununcku Kypuada. 2014, VIII (2);13-19.

Mez[: Q)HSHOHOFI/I‘IHO U KIMHUYHO 3HA4YCHUC

Menara e eceHUMalleH MHKPOEIEMEHT 3a 4YOBEKa M JKUBOTHHUTE. TS MMa KIIOYOBO
3HAYEHHUE, ThU KATO € 3aIbJDKUTEIICH KOMIIOHEHT B aKTMBHMS LICHTBD Ha peulia MEIHU
METAJIOCH3UMH M YyYacHBAa aKTUBHO B IPOLIECUTE HAa NHUIMEHTAlMs, €PUTPOIIOE3a, I'CHHA
eKCIPEeCHsl, OKCUAATUBEH CTPEC U MOAIbPKHE HA IIOKO3HUA Oananc. KinnHu4HNTE HapyeHus
B 0OMsIHATa Ha ME/ITA ca CBBP3aHHU C JEPHINT WIH CBEPXHATPYIIBaHE B Oprann3Ma. GeHOTUITHO
TE€31 HapyIleHHUs ca MHOT0 pa3Hoo0pa3Hu. OlieHKaTa Ha MEJIHUS CTaTyC U3UCKBA U3I10I3BAHETO
Ha HAJEXKIHU JIaOOpaTOpHU OMOMapKepH, KOMTO C TojsiMa YyBCTBHTEIHOCT Jja MoraT jaa
OTpa3siBaT JOPH U MAJIKU IPOMEHHU B ChIbpiKaHUETO HAa MeaTa. Hactosmmar 0030p mpeacrass
acreKkTu OT (PU3MOJOruATa Ha MeaTa, 3a00JsIBaHHUS C HApyLIeHa XOMEOCTa3a U ChbBPEMEHHHU

OnomapkepH 3a oxapaKTepU3HpaHe Ha MEIHHS CTaTyC.

Copper: Physiological and Clinical Importance

Copper is an essential trace element for humans and animals. It plays crucial role as an
integrative component of a number of copper metalloenzymes and participates in the processes
of pigmentation, erythropoiesis, gene expression, oxidative stress and maintenance of glucose
balance. Clinical disorders in copper metabolism are associated with deficiency or excess in the
body. Phenotypically, these disorders are very diverse. Assessment of copper status requires
the use of reliable laboratory biomarkers that can reflect even small changes in copper content
with great sensitivity. This review presents aspects of copper physiology, clinical disorders in

copper metabolism, and key laboratory biomarkers for assessment of copper status.
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Ivanova I, Atanasova B, Kostadinova A. BD Barricor LH plasma tubes for copper (Cu)
and zinc (Zn) determination. Clinical Chemistry and Laboratory Medicine.
2017;55(4):eA2. ISSN: 1437-4331 .

BD Barricor LH enpyBeTku 3a onpenensue Ha men (Cu) u uHK (Zn)

ITpe3 2016 r. Becton Dickinson mycHa Ha ma3apa enpyBeTKH 3a ChOMpaHe Ha TIa3MeHa
kpbB Barricor™ ¢ nutHeB XemapuH ¢ MexaHWdeH cenapartop. CIeNHManHO 3a aHAIU3H Ha
MUKpoesneMeHTH ce u3noi3Bat ciaennute BD enpyserku: Ko EDTA Trace Element u Serum
Trace Element (TE). 3ambpcsiBaHETO € OCHOBEH MpoOJiieM TIpH aHAIM3UTE Ha
MuKkpoeneMeHTuTe. CTaHIapTU3UPAHETO HA IMpeJaHaJuTHYHaTa ¢aza M3MCKBAa TECTBAHE Ha
BCEKH BHUJ €NPYBETKU B J1a0OpaTOpUUTE, AOPH 3a ompejeneHa naptuna. OcHoOBHATa IieNl Ha
u3cleBaneTo € cpapHenue mexay BD Barricor™ LH enpyBeTku ¢ Jpyrurte crenuani3ipanu
TE BD emnpyBetku npu ananusu 3a Cu u Zn. KpbB Geiie B3eTa eIHOBPEMEHHO OT 32 ManueHTH
B 3 Buna BD enpyserku: Barricor™ LH Plasma (REF 365032), K;EDTA 10,8 mg TE (REF
368381) u Serum TE (REF 368380). CranmapTv, KOHTpOJIM ¥ MPOOM OT MAIUEHTH Osxa
u3mepenu 3a Cu u Zn upe3 miambuHa aromHa abcopbuus (FAAS) - AAnalyst 400, Perkin
Elmer, CAILIl. Pesynratu (cpeano+SD B umol/L) 3a Cu: Barricor™ LH mmasma — 20,144,0;
K>EDTA 10.8 mg TE — 19.8+3.9 u Serum TE — 20.5+4.4, a 3a Zn: Barricor™ LH Plasma —
10.442.2; K;EDTA 10,8 mg TE — 10,5+2,1 u cepymen TE — 10,6+2,3. Konnentpanusra Ha Zn
B XEMApUHOBH IJIJa3MEHU €TPYBETKU HE Ce pa3jinyaBa 3HAUUTEIHO OT Ta3u B IPYTUTE JBA TUIIA
TE: p>0.05. Cpiro Taka He € HabIIOAaBaHA CTAaTUCTHUYECKA pa3nuka Mmexay cepymuus (TE) u
mna3menus (LH, KoEDTA) nunk. YcTaHOBEHU ca 3HAYUTETHU CTATUCTUYECKH PA3IUKU MEXIY
MenTa B 3 TECTBaHU THUIIA €MPYBETKHU ¢ Hal-BUCOKHUTE HUBA, n3MepeHu B BD Serum TE Tubes.
Hamepena e 3naunmtenna paznuka mexnay miaasmenara Cu B LH u KoEDTA enpyBerkute
(p<0,001), a cpmo u mexxay Cu B LH nnasmara u TE cepym (p=0,006). Pasnukara mexny Cu
BHB BCUUKHUTE 3 TECTBAHU TUIIA CTPYBETKU KaTO aOCONIOTHA KOHIEHTpAIUS € Mo-Majika ot 1
umol/L Cu. Moxe na ce mpemopbya BCsKa JlabopaTopuisi Ja TECTBAa MPEINOYHTAHUTE
BakyTeiHepHu 3a onpenernsine Ha Cu u Zn, 0cOOEHO KOTaTo ¢e MOI03UPaT HUCKU KOHIICHTPAIUU

B IIJIa3MaTa Wix cepyMma

BD Barricor LH plasma tubes for copper (Cu) and zinc (Zn) determination

In 2016 Becton Dickinson launched Barricor™ Lithium Heparin plasma blood

collection tubes with mechanical separator. Especially for trace analyses the following BD
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tubes are in use: Ko EDTA Trace Element and Serum Trace Element (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 Barricor™ LH tubes and the other specialized TE BD tubes for Cu and Zn. Blood
was drawn simultaneously from 32 patients into 3 types BD tubes: Barricor™ LH Plasma (REF
365032), KoEDTA 10.8 mg TE (REF 368381) and Serum TE (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 (mean+SD in pmol/L) for Cu: Barricor™ LH Plasma — 20.1+4.0; KxEDTA 10.8
mg TE — 19.8+3.9 and Serum TE — 20.5+4.4, and for Zn: Barricor™ LH Plasma — 10.4+2.2;
K2EDTA 10.8 mg TE — 10.5£2.1 and Serum TE — 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, KoEDTA) zinc. Significant
statistical difference between copper in 3 tested tube types were established with the highest
levels measured in BD Serum TE Tubes. Significant difference between plasma Cu in LH and
Ko2EDTA 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 pumol/L Cu. 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.
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