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OpuzuHanHu cmamuu / Original,

INFLUENCE OF AGE ON HAND DOMINANCE

Katerina Akabalieva, Vihra Milanova

Medical University- Sofia, Department of psychiatry

B/IMAHUE HA Bb3PACTTA BbPXY PBUYHOTO JOMHUHHUPAHE

Kamepuna Akabanauesa, Buxpa MusaaHosa

MepunuHcku yHuBepcuTeT- Codus, KnrmHuka no ncuxuatpus

PE3IOME

HEA

llenTa Ha u3caeABaHETO e Ja Mpoydu edekTa Ha
Bb3pacTTa BBbPXY PBYHOTO JOMHHHpPAHE U Ja IO
CpaBHU NPU WIKM30PPEHHU NALMEHTH U KOHTPOJIM.

MATEPHUAJIA U METOAH

UscnenBanu ca obumo 165 cayyas (musoppeHHU
NalMeHTH U KOHTPOoJIU) ¢ 31 BbIpoca 3a PbUHO J0-
MHWHHWPAHe, BKJIIDYBAIHU 4 BaJIMJU3HWPAHU BBIIPOC-
HUKa. YYaCTHULUTE ca pa3fiesieHd Ha 2 TPynu: >=
32 1 <32 roguHH.

PE3Y/JITATH

MMa cTaTUCTHYeCKH 3HAYMMU Pas3/IMKU B 10J13a Ha I0-
4YeCcTo HeJACHO PBbYHO JOMUHUPAHEe NPHU M0-MJIaJUTe
y4yactHuu (<32 rofliHy) B CpaBHEHHUE C 110-B'b3PacT-
Hute (> = 32 rogunu). ToBa ce oTHACS ChIO TaKa U 3a
mu3odpeHHaTa rpymna, HO He ¥ 32 KOHTPOJIHATA rpyTa.

3AKJ/IDYEHUE

Bb3pacTTa e ¢akTOp, KOWTO OKa3Ba BJIHUSHHUE BBPXY
PBUHOTO JAOMUHHpAHe U LIM30PpPEHHUTE MALMEHTH ca
NO/JIOXKEHH 110-MaJIKO Ha edpeKTa Ha COLMaTHUsI HATUCK
B CpaBHEHHE C KOHTPOJIUTE.

Kio4oBu aymu: ieBopbune, IU30ppeHHs], Bb3pacT

ABSTRACT

AIM

The aim of this study is to investigate the effect of age on
hand dominance and to compare this effect between
schizophrenic patients and controls.

MATERIALS AND METHODS

A total number of 165 cases (schizophrenic patients and
controls) were tested by 31 questions for hand prefer-
ence, including 4 validated questionnaires. The partici-
pations were divided into 2 groups: >=32 and <32 years.

RESULTS

There is statistically significant differences in favor of
more frequent non-right hand dominance in younger
participants (<32 years) compared with older (>=32
years). This refers also to the schizophrenic group, but
not to the control group.

CONCLUSIONS

Age is a factor that affects the hand dominance and schiz-
ophrenic patients suffer less from the effects of social
pressure than healthy controls.

Key words: left-handedness, schizophrenia, age
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INTRODUCTION

Human brain is lateralized, which means that it is
asymmetric with respect to its functions. Consideration
of left-handedness of epidemiological, neurobiological,
and medical point of view gives an idea of brain laterali-
zation and may answer some questions.

Left-handedness is a phenomenon that has exist-
ed for more than 200,000 years and occurs in about
10% of the population. The dominance of the hand has
been studied in many aspects, one of which being
its relationship with age. In the study of Gillbert and
Wysocki [1] the authors indicate that 3-4% of the
people, who were born before 1920, are left-handed,
compared with 11-12% of those, born after 1950.
An interesting study on old documentaries demon-
strates controversial results [2]. The authors com-
pared the number of people in these films who waved
with their left and right hand. They found that left-
handedness was more common among older individu-
als. McManus [3] summarized all historical data from
the nineteenth and twentieth centuries. He concluded
that the percentage of left-handedness in the late eight-
eenth century was 8-10%, then fell down to 3% in the
nineteenth century to rise again in the first half of the
twentieth century, reaching about 11% nowadays.
The author tried to provide some explanation for these
data. As with other natural variations, such as sexu-
al orientation or skin color, left-handedness was also
stigmatized. In Europe left-handedness has been con-
sidered undesirable and even a sign of inferiority until
mid-20th century. Left-handers were subject to direct
and indirect social pressure. Direct social pressure
included the fact that they were forced to write
with their right hand, as it was in Victorian schools
[4] and under many different forms in other societies,
but with the same purpose [5]. Indirect social pressure
was much more subtle and acted to make left-handers
more stigmatized and “taboo” so that they find it
harder to have offspring. Therefore, their genes
were less likely to be passed on, thus decreasing the
percentage of left-handers in next generations. An-
other reason for decreased rates of left-handers
is the Industrial Revolution in the 19th century. The
new machines designed for right-handed individuals
made left-handed people unskilled and also indirectly
lead them to favor the right hand [6].

The aim of the current study is to investigate the ef-
fect of age on hand dominance and to compare this
effect between schizophrenic patients and the
control group.

MATERIALS AND METHODS

A total of 165 cases have been included in the study:
85 schizophrenic patients [48 men, 37 women]| and 80
clinically [mentally] healthy subjects in the control
group [29 men and 51 women]. The average age of the
control group was 34.500, SD = 16.098 and for schizo-
phrenic patients it was 43 392, SD = 10.668.

All tested patients and controls signed informed
[written] consent to participate in the research af-
ter the goals, objectives and procedure of the research
were clarified to them. The questionnaires that have

been used include Edinburgh Handedness Inventory
(EHI), Annett Hand Preference Questionnaire (AHPQ),
Chapman and Chapman, and Hand Preference Dem-

onstration Test (HPDT). The four validated question-
naires contain 23 various items. Eight more addi-
tional questions were added. Hence, the total number
of questions for hand preference became 31. Subjects
were asked to demonstrate how they perform certain
actions. The evaluation was made as follows: “left
hand”-2 points; “equally with both hands” - 1 point;
“right hand”-0 points. The sum of the points is in the
range 0-62.

The statistical analysis was carried out by
applying the SPSS 22.0 programme. The evalua-
tion of the data was made by using descriptive sta-
tistics, parametric, non-parametric and graphic analysis.
P <0.05, bilaterally, was accepted as the level of statistical
significance.

RESULTS

The distribution of the sum of the responses for manual
domination by age was made by using graphical analy-
sis (Fig. 1).

As it can be seen in the left edge of the chart, young
participants show a higher sum of questions for hand
dominance, hence they are left-handed more often, com-
pared with adult participants.

Study participants were divided into two groups
according to their age: > = 32 years and <32 years.

CBngarian medicine vol. V Ne 3/2015
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The two groups were compared by the sum of answers
to questions about hand dominance with a T-Student
test. There are statistically significant differences (F =
12.664; p = .000) in favor of more frequent non-right
hand dominance in younger participants (<32 years)
compared with older ones (tab.1).

Table 1
Sum of questions of hand preference
Age N Mean SD Min-Max
>=32 92 8.206 7.815 0-46
<32 65 11.907 14.940 0-62

The study individuals were divided into two groups:
schizophrenic patients and healthy controls. Statistically
significant difference were also found in the group
of schizophrenic patients in favor of more frequently
non-right hand dominance in subjects under 32 years,
compared to those over 32 years (F = 25.781; p =
.000) (tab.2). No statistically significant difference was
found in the control group (F = 1.751; p =.190).

Table 2

Sum of questions of hand preference

Age N Mean SD Min-Max
>=32 69 8.246 7.538 0-46
<32 11 19.454 18.354 2-48

: : Figure 1
o Disposition of the sum of the
questions of hand preference by age
DISCUSSION

Younger subjects (<32 years) were non-right-hand-
ers more often, compared with older SubjeCtS (>=32
years). Age here is important in terms of the direct
social pressure, exerted on different generations (born
before and after ‘90), including forcing them to write

with their right hand. Like in the rest of Europe, left-
handed people in Bulgaria have been stigmatized as well
and the generation, which has been educated prior to
1990, had been subjected to direct pressure to get ac-

customed to right-hand writing. This also applies to the
subset of schizophrenic patients where younger people
were also more often left-handed as compared to older
ones. In the control group, however, statistically sig-
nificant differences between the two age groups in terms

of the predominance of the hand were not reached. One
possible explanation is the fact that patients with schizo-
phrenia drop out of the educational system earlier, which
means that they have less years to acquire writing with
the right hand. Furthermore, schizophrenic patients are
socially more difficult to integrate, which gives them less
opportunities to acquire the necessary skills to properly
use objects, developed for right-handed people. This, in
turn, allows manifesting their natural propensity for op-
erating with their left hand. Namely, they are less ex-
posed to social pressure, compared to the healthy popu-

lation.
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CONCLUSION

Age is a factor that affects hand dominance due to the
different social pressure exerted on different genera-
tions. The schizophrenic patients suffer less from the
effects of social pressure than healthy controls, be-
cause of the fewer years spent in the educational system
and their difficult social inclusion.
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PECULIARITIES IN THE CLINICAL MANIFESTATION AND DIAGNOSTIC
APPROACH IN PATIENTS WITH WILSON DISEASE

Diana Gancheva, Iskren Kotzev

Clinic of Gastroenterology, Hepatology and Nutrition, Medical University of Varna, St. Marina

University Hospital of Varna, Bulgaria

OCOBEHOCTH B K/INHUYHATA IIPOSIBA U JUATHOCTUYHHUSA
MMOAXO/, ITPU MALIMEHTH C BOJIECT HA WILSON

Juana I'anuesa, UckpeH Koyes

KiimHMKa 1o racTpoeHTepoJioTHs, XenaTo0orus u xpaHene, MBAJI ,CBeta Mapuna“,

PE3IOME

Bosiectta Ha YuscoH (BY) e HaciencTBeHO Ha-
pylleHue Ha MeJHUs MeTab0u3bM. ATUIIUIHUATE
NpPOSIBU Ca NMpeJM3BUKATEJCTBO 3a KJIUHULUCTHUTE.
Iles1 Ha MpOy4YBaHETO € Jja ce aHaJIu3upa KJAWHUY-
HOTO NpeJCTaBsAHE, XOAbT U JUarHOCTUYHUSA MO/ -
XoJ, IpU nayueHTHu ¢ bY.

MaTtepuas U MeTOAU: AHAJIM3UPaAHU ca 65 ma-
nueHTa ¢ BY (43 MBbiKe, 22 KeHU) HA CpeJIHA B'b3-
pact 37,75 roiMHU U KOHTPOJIHA TpyTia OT 26 Jvia
C IpyTd XpOHUYHU YepPHOAPOOGHHU GOJIECTU 3a Ie-
puoga ot auyapu 2003 go nekemBpu 2013 roauvHa.
OnuvcaHu ca KIMHUYHUTE NPOSIBY, 1IabOpaTOPHUTE
TECTOBE, eX0rpadcKOTO, XUCTOJOTUYHOTO U opTa-
MOJIOTUYHO u3cie/BaHe. [IpunoxeHa e Jlainnur-
CKaTa TOYKOBA CHMCTeMa 3a JJMarHOCTHKa Ha 6oJiec-
TTa.

Pesynratu: TpujgeceT M [ABamMa MallMeHTa
(49,23%) ce npefcTaBAaT CbC cMeceHa popma, 28
(43,08%) - camo c yepHOApOGHA GoJiecT, 3 - C YHUC-
Ta HEBPOJIOTMYHA U35Ba U 2 NMalMeHTa ca 6e3cuMI-
TOMHHU. YepHoJpo6HATa 1Mpo3a e bpBa NposiBa
npu 51,7% ot cayyaute. Hanune e cpepgro 39 me-

MeauuMHCKU YHUBepcUTeT, BapHa

ABSTRACT

Background and aim: Wilson disease (WD) is
an inherited copper metabolism disorder. Atypical
presentations are a challenge for the clinicians. The
aim of the study is to analyze the clinical manifesta-
tions, the course and the diagnostic approach in WD
patients.

Material and methods: Sixty-five WD patients
(43 males, 22 females) at a mean age of 37.75 years
and control group of 26 subjects with other chronic
liver diseases (CLD) were analyzed from January,
2003 to December, 2013. Clinical features, labora-
tory tests, ultrasound, histological and ophthalmo-
logical examinations were described. Leipzig scor-
ing system for diagnosis was applied.

Results: Thirty-two patients (49.23%) presented
with mixed form, 28 (43.08%) - with liver disease
only, three - with pure neurological features and
two patients were asymptomatic. Liver cirrhosis
was the first presentation in 51.7% of the cases.
There was a mean delay of diagnosis of 39 months.
The low ceruloplasmin level was the main labora-
tory feature although it was normal in 15.4%. We
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cella 3aKbCHEeHHE NMpPU NOCTaBsHE Ha JAUarHosara.
HuckoTo HUBO Ha Lepy/oN/a3MUHa e [JIaBHA Ja-
6opaTopHa OTJIMYUTESHA OCOOEHOCT, BBIPEKH Ye
B 15,4% e HopMasieH. YcTaHOBUXMe BUCOKA KJIU-
HUYHA 3HAYUMOCT Ha CTUMyJMpaHaTa 24-4yacoBa
kynpuypusd. CbriacHo Jladnnurckata TOYKOBa
cuctema 89,2% ot nmanuentute ¢ BY umat c6op
OT TOYKMU 24, KoeTO J0Ka3Ba AuarHosara. He ca
HabJ1I0/IaBaHU YCI0XKHEHUS M0 BpeMe Ha GpeMeH-
HocTuTe. 061IaTa NPEXKUBSAEMOCT Ha ALUEHTHUTE C
BY € 90,77%.

3akswdeHue: bosiectTa Ha YWJICOH TpsibBa Jia
ce UMa NpeABU/, B CJIyyauTe Ha JeKU OTKJIOHEHUS
B YEpHOAPOOHUTE NMOKa3aTeJsn, C HOpMaJieH Lepy-
JIOIJIA3MUH, IPYU ChI'bTCBAILY 3a60JISIBAaHUS U NIPU
JIUTICA Ha TUNHUYHUTE 3a GoJsiecTTa 6Gesie3u. Buco-
KaTa CTelleH Ha CbMHEHHEe MOXe Jla IpeJoTBpaTH
3a6aBsHETO HA IMArH03aTa U BOAM [0 HABPEMEHHO
JieyeHHue.

KirouyoBu aymm: bosiect Ha YuicoH, nepyJson-
Jsa3MuH, npbcTeH Ha Kayser-Fleischer, Jlakmniur-
CKa TOYKOBA CUCTEMA, ChII'bTCTBAIIM 3a60/ISIBAHUS,
NpPEXXUBAEMOCT

found out a high clinical significance of the stimulat-
ed 24-hour cupriuria. According to Leipzig scoring
system, 89,2 % of WD patients had score =4, which
established the diagnosis. No complications during
the pregnancies were noted. Overall survival rate of
WD patients was 90.77%.

Conclusion: WD has to be considered in cases
with mild liver tests changes, with normal cerulo-
plasmin level, in coexisting diseases and in cases
with lack of typical signs of the disease. The high degree
of suspicion can prevent the delay of diagnosis and lead
to timely treatment.

Keywords: Wilson disease, ceruloplasmin, Kay-
ser-Fleischer ring, Leipzig scoring system, comor-
bidities, survival

INTRODUCTION

Wilson disease (WD) is an inherited autosomal
recessive disorder of the copper metabolism. It
is related with copper accumulation and toxic
action mainly in the liver, brain, kidneys, eyes
and other organs (13,16). WD is characterized
by broad clinical spectrum. It is easy to recog-
nize in the classical cases of liver manifestation,
overt neurological symptoms and presence
of Kayser-Fleischer (KF) ring. Atypical cases,
subclinical forms, lack of characteristic signs,
and presence of concurrent liver disease are
a clinical challenge and modify the diagnostic
approach for the early recognition and timely
treatment.

The objective of this study was to reveal the
clinical manifestations, to describe the course
of the disease and to optimize the diagnostic
and therapeutic approach in WD.

PATIENTS AND METHODS

We performed a retrospective analysis of 65
adult patients with WD, 22 females and 43
males, at mean age of 37.75+12.98 years (range,
18-65 years) diagnosed and followed-up in the
Clinic of Gastroenterology and Hepatology, St.
Marina University Hospital of Varna, during the
period from January, 2003 to December, 2013. A
control group of 26 patients with other chronic
liver diseases (CLD) - non-alcoholic steato-
hepatitis, viral hepatitis, autoimmune and al-
coholic hepatitis and liver cirrhosis, were ana-
lyzed too. The following medical information
was analyzed: demographic data, clinical pro-
file, serum ceruloplasmin, 24-hour basal and
stimulated urinary copper excretion, abdomi-
nal ultrasound and ophthalmological examina-
tion for KF ring and sunflower cataract, liver
biopsy and brain MRI. All the patients were as-
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sessed according to the Leipzig scoring system
for WD diagnosis. Descriptive statistics, analy-
sis of empirical distributions, t-test for equal-
ity of means, survival analysis by Kaplan-Meier
method and Logit model were used. Statistical
data processing was done by using of SPSS 16.0,
MedCalc 11.6 and STATISTICA 5.0 for Windows.

RESULTS

DEMOGRAPHIC DATA

The mean age at presentation was 37.75+12.98
years. Some 46 (70.77%) of cases were at age
under 36 years at the initial symptoms. Six pa-
tients were over 50 years old as two of them -
over 60 years (Figure 1).

The mean delay of diagnosis was 39 months.
It was longer than one since the initial symp-
toms onwards in 43% and longer than six years

in 18% of the cases. The longest period of late
diagnosis was 30 years.

CLINICAL FORMS

Twenty-eight patients (43.08%) presented with
liver disease only, 32 (49.23%) - with mixed
hepatic and neurological features but three
(4.62%) - with neurological features without
any signs of a liver injury. Two (3.08%) patients
at asymptomatic stage were diagnosed by fam-
ily screening (Figure 2). The following hepatic
forms were proved: cirrhosis - in 31 (51.7%),
hepatitis - in 25 (41.7%) and steatosis only -
in 6.6% (Figure 3). Fifteen out of 18 patients
diagnosed in childhood were with clinically
manifested hepatic involvement. Forty-seven
subjects were diagnosed over the age of 18. Of
them, 18 were with pure hepatic presentation
and 26 ones with mixed form.

o First symptoms

W At diagnosis

SSSSSSS

<18 18-36

T
>36 Age/years

Fig. 1. Patients’ age at onset of disease and at diagnosis.
Que. 1. Bsapacm Ha hayueHmume 8 HA4a/10mMo Ha 6o1ecmma u npu duazHozama.

Asymptomatic

Neurological
3.08%

4.62%

Hepatic
Mixed
49.23%

Fig. 2. Clinical forms of WD.
Que. 2. KnunuyHu ¢popmu Ha 6os1ecmma
Ha Wilson.

43.08% Cirrhosis
51.7%

Steatosis
6.60%

Chr. hepatitis
41.7%

Fig. 3. Forms of hepatic involvement
Que. 3. Dopmu Ha 4epHOOPOOHO 3acsi2aHe.
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LABORATORY PARAMETERS
OF COPPER METABOLISM

In 55 WD patients (84.62% of the cases), serum
ceruloplasmin value remained below reference
limits while in 10 one (15.38%) it was within the
normal range. The descriptive analysis demon-
strated that the mean spontaneous level of cu-
priuria in WD patients was 4.64 +4.66 umol/24
hours, while in the control group it was signifi-
cant lower (0,87+0,4 umol/24 hours).

The level of stimulated 24-hour cupriuria
was 17.4+13.13 umol/24 hours. It was signifi-
cantly higher in the comparison with the con-
trol group (4,43%2,46 umol/24 hours) (Figure
4). There was a fivefold increase over the nor-
mal range in 38 WD patients as well as a ten-
fold one in 10 of them. The elevation of copper
excretion in comparison with its initial level by
more than five times in 24 WD patients was of
importance, too.

OPHTHALMOLOGICAL FINDINGS

KF ring was detected in 23 (35.4%) of the pa-
tients, from which 17 presented with any neuro-
logical symptoms. It disappeared in 47.8% (11
of 23) cases. In two cases, KF ring decreased in
size and intensity. Therefore, this sign regressed
in a total of 13 (of 23) patients (i.e. 56.5% of the
cases). Pathological findings on brain MRI were
established in 12 cases with KF ring.

Sunflower cataract was detected in six cases.

COEXISTING DISEASES

WD was diagnosed in patients with other liver
diseases. Twenty-one patients were with a co-
existing liver pathology such as nonalcoholic
steatohepatitis (11), chronic viral hepatitis B
and C (five and one, respectively), autoimmune
hepatitis (three), and primary biliary cirrhosis
(one patient). In some patients, the diagnosis
was delayed. Initially, five patients with neuro-
logical symptoms were misdiagnosed.

LIVER HISTOLOGY

Twenty-three (35.4%) patients

underwent liver biopsy. The most

common histological findings were

the following: steatosis (16/23), in-

flammatory infiltration (11/23), fi-

brosis (12/23), and vacuolated nu-

clei (11/23). In 3 cases, there was

transition to cirrhosis. Other find-

ings were necrosis (5/13), regen-

Urinary Cu provoked (pmol/24h)
>

erative nodes (2/23), and Mallory

z l_ bodies (2/23). Rhodanine staining
4 —_— ;'_]l for hepatocyte copper deposits was
2 m vean  DOSitive in 10 cases.
. .

Wilson cLD % igg

Patients

Fig. 4. Comparative analysis of the stimulated
cupriuria in patients with WD and other CLD.

due. 4. CpasHumes1eH aHANU3 HA CMUMYAUpPaHama
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BRAIN MRI

Brain MRI in 26 patients (40%) of
which 22 with neurological symp-
toms identified pathological find-
ings in 15 (57.7%) patients while
11 (42.3%) had normal image.
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LEIPZIG SCORING SYSTEM

According to the Leipzig scoring system (6), 58
patients (89.2%) had score 24 and seven had
score of three. In them, the viral, autoimmune
and toxic reasons for chronic liver disease
were excluded. Only four patients of the con-
trol group present with score of three while the
rest 22 ones (84,6%) have a score that is less or
equal to two.

WD AND PREGNANCY

Four female were pregnant during the ana-
lyzed period. One patient ceased treatment
until birth. The rest three patients with liver
cirrhosis continued the treatment with a 50%
reduction in the dose of D-penicillamine un-
der gastroenterologist’s control. There were no
complications during pregnancy. The patients
remained in firmly compensated liver disease.

SURVIVAL

The retrospective analysis showed overall sur-
vival rate of 90.77% in our patients. The cumu-
lative 15-year survival rate was 80.3% (Figure
5). It was established that at each year of diag-
nosis delay, the probability of death increased
approximately by 10% per year delay.

1.04

DISCUSSION

The estimated WD prevalence in Northeastern
Bulgaria is 3.96/100000 inhabitants (1).

The study shows the male predominance
(66,2%) in our cohort like in other reports
(10,18).

The retrospective analysis of our patients
finds delays in diagnosis by an average of about
three years. These data about the late diag-
nosis of WD are consistent with other studies
(4,7,10,19). The following causes are discussed:
1) The triad of low ceruloplasmin, KF ring’s
presence and extrapyramidal symptoms is too
inaccurate to detect WD. Serum ceruloplasmin
is normal in 15% of our cases. KF ring is absent
in one third of patients. Neurological symp-
toms are missing in a considerable proportion
of patients. 2) Another reason for the delay in
diagnosis is that WD is a slowly progressive dis-
ease. 3) The diagnosis is easily overlooked in
symptomatic patients due to the variable clini-
cal presentation as sometimes the presence of
symptoms that mimic other diseases leads to
an incorrect initial diagnosis.

Most patients diagnosed in childhood are
with liver pathology. Our own data confirm the
widespread opinion that hepatic dysfunction is
the most common WD manifestation in child-
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Fig. 5. Survival of patients with WD after diagnosing.
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hood (8,14,17).Itis noteworthy thatin children,
WD is diagnosed soon after the first symptoms.
The prevalence of hepatic involvement in chil-
dren and the clinical focus on this disease con-
tribute to early diagnosis and treatment.

In the group of patients diagnosed at the
age over 18 years, almost all but three are with
liver disease, which proves that WD is mainly
a liver disease. Nearly 52% have cirrhosis at
presentation, which is close to the data of oth-
er authors (5,9). Neurological symptoms com-
monly develop later in comparison with liver
disease, most commonly, in the second and
third decade (14). We observe the same devel-
opment as in some patients, the neurological
symptoms have appeared more recently, in the
fourth or fifth decade. Our observation sup-
ports the need for neurological examination of
patients with hepatic form once a year in order
to assess the development and progression of
the disease.

Both serum ceruloplasmin and urinary cop-
per excretion represent the basic parameters of
copper metabolism assessment. Ceruloplasmin
is an acute-phase protein and its concentration
increases in response to inflammation, infec-
tion and injury. That is why its falsely-elevated
as well as normal values can occur in some pa-
tients. In 15.38% of our cases, ceruloplasmin is
within the normal range that is close to the re-
sults reported by other authors (8,9,11). There-
fore, we accept the use of this test not alone, but
in combination with other parameters of cop-
per metabolism.

D-penicillamine-induced cupriuria, i.e. D-
penicillamine challenge test, is an important
and useful additional diagnostic test. It is sig-
nificantly increased over the upper limit of nor-
mal value as well as when compared to the ba-
sal level. This parameter is significantly higher
in WD patients in comparison with the control
group. This fact enables us to consider the test
useful, necessary and applicable diagnostic
parameter, especially in cases of unexplained
hepatomegaly, vague liver disease, elements of
hemolysis, or unspecified neurological disease.

Although the KF ring is considered pathog-
nomonic for WD, it can be found under other
conditions, too, mainly in diseases with pro-
longed cholestasis (6,15). On the other hand,
its absence does not exclude the diagnosis. This
is the case in two patients of ours with overt
neurological symptoms and cirrhosis. There is
no KF ring in the presence of the typical MRI
changes in the cerebral structures. In a recent
study (20), the authors report that 26.7% of
neurological patients are without any KF ring.
Moreover, cirrhosis and typical changes in the
brain are less common in patients with a neu-
rological form without any KF ring. Our data are
similar. These results indicate that the lack of a
KF ring can be regarded as a form of neurologi-
cal disease with less expressed copper involve-
ment and emphasize the need for further tests
if in a patient without KF ring, a neurological
form is suspected.

Fatty degeneration and vacuolated nuclei
are some of the earliest changes in the liver
cells in WD. They are most commonly seen in
the periportal areas. Despite the small num-
ber of our biopsied patients, the data from the
morphological study match with those find-
ings in WD described in the literature available
(2,4,10). The positive result of Rhodanine stain-
ing is pathognomonic for WD. Similar to that de-
scribed in the literature, in our biopsies copper
is distributed in periportal areas. The negative
result does not exclude the diagnosis, as copper
is distributed unevenly in the parenchyma (12).

The majority of our patients with changes
in brain structures present with neurological
manifestations of WD. In the patients with a
predominantly hepatic form, however, more of-
ten, there are no changes. Furthermore, some of
our patients with neurological symptoms have
no changes in the brain. We should note that in
the proportion of patients, MRI has been done
months or years after the start of chelation
therapy, which has, probably, led to a reversal
of the pathological changes. Because of these
facts, we assume that the absence of abnormali-
ties in the brain does not exclude the diagnosis.
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The coexistence of two liver diseases can
lead to delays in diagnosis, as in some of our
21 cases with comorbidities. The presence of
neurological symptoms may result in an incor-
rect initial diagnosis, too. WD has a wide clinical
spectrum and represents diagnostic challenge.
Because of its relative rarity and lack of knowl-
edge, the correct diagnosis is often delayed. Our
experience shows that the clinicians should ob-
ligatorily suspect and test for the disease in the
cases of neurological symptoms, regardless of
other accompanying diseases and aggravating
cofactors such as alcohol, drugs etc. In any pa-
tient with liver disease, a comprehensive liver
screening should be performed for the early di-
agnosis and treatment of WD.

Our observation confirms the comprehen-
sion that continued treatment with chelating
agents during the pregnancy is safe, well-tol-
erated and associated with good outcome for
both mother and infant.

According to the Leipzig scoring system,
89.2% of WD patients have score >4 that estab-
lishes the diagnosis. In cases of score of three,
other causes of liver diseases are excluded.
Clinical observation and favourable therapeutic
influence on laboratory parameters confirm the
diagnosis in these patients. Our results support
the high diagnostic significance of this score
and demonstrate that the parameters included
in the Leipzig scoring system are a reliable com-
bination of criteria for the diagnosis of disease.

We find out a good overall survival rate in
the study cohort. The cumulative survival rate
in our patients is lower than in other studies
(3,5). This is, probably, due to the shorter pe-
riod of observation and the smaller number of
patients in our group.

CONCLUSION

The diagnosis of WD is based on the complex assessment
of a combination of various clinical signs and laboratory
parameters. The special forms with subclinical manifes-
tation are true difficulty and challenge. WD has to be
considered in cases with mild changes in liver
tests, even with normal level of ceruloplasmin

as well as in patients with coexisting liver or
neurological diseases. Our study demonstrates
that the lack of typical findings of the disease
such as KF ring, identifiable mutations, MRI
changes in the brain, and overt neurological
symptoms does not exclude the disease. In cas-
es of atypical presentation, WD is diagnosed by
exclusion of other liver diseases, following-up
the parameters and, in some cases, by carrying
out a therapeutic test with D-penicillamine. The

high degree of suspicion can prevent the delay of diagno-
sis and lead to timely treatment.

REFERENCES

1. TanueBa-TomoBa, /l. T. Oco6eHOCTH B KIMHUYHHUS
NoAX0J, MpU MNayueHTH c 6Gosiect Ha Wilson.
JucepTauroHeH TpyL 3a MOpUCBXKIAHE Ha
obpa3oBaTe/lHa W Hay4yHa CTeNeH ,JOKTOp"
BapHa, Megunuucku yuuBepcuteT ,Ilpod. a-p
[lapackeB CtosHOB“-BapHa, 2014. 234 c.

2. Altraif, 1., FA. Hahdoo, H. Al Ghamdi, et al. Pres-
entation, diagnosis and outcome of predominant
hepatic Wilson’s disease in adult Saudi patients:
a single centre experience. Saudi J. Gastroenterol.,
18,2012, No 5, 334-338.

3. Beinhardt, S., W. Leiss, A.F. Stattermayer, et al.
Long-term outcomes of patients with Wilson dis-
ease in a large Austrian cohort. Clin. Gastroenter-
ol. Hepatol., 12, 2014, No 4, 683-689.

4. Bem, R. S,, D.A. Muzzillo, M.M. Deguti, et al. Wil-
son’s disease in southern Brasil: a 40-year follow-
up study. Clinics (Sao Paulo), 66, 2011, No 3, 411-
416.

5. Bruha, R, L. Vitek, Z. Marecek, et al. Long-term fol-
low-up of Wilson Disease: natural history, treat-
ment, mutation analysis and phenotypic correla-
tion. Liver Int., 31, 2010, No 1, 83-91.

6. EASL Clinical Practice Guidelines: Wilson’s dis-
ease. ]. Hepatol.,, 56,2012, No 3, 671-685.

7. Ferenci, P, A. Czlonkowska, U. Merle, et al. Late-
oncet Wilson’s disease. Gastroenterology, 132,
2007, No 4, 1294-1298.

8. Kleine, R. T, R. Mendes, R. Pugliese, et al. Wilson’s
disease: an analysis of 28 Brazilian children. Clin-
ics (Sao Paulo), 67,2012, No 3, 231-235.

9. Mansoor, S, A. K. Naveed, A. Majeed. Analysis of
clinical and biochemical spectrum of Wilson dis-
ease patients. Indian ]J. Pathol. Microbiol.,, 55,
2012, No 3, 365-3609.

Bulgarian medicine vol. V Ne 3/2015 )




10.

11.

12.

13.

14.

15.

Rodriguez, B, ]. Burguera, M. Berenguer. Response
to different therapeutic approaches in Wilson dis-
ease. A long-term follow-up study. Ann. Hepatol,,
11,2012, No 6,907-914.

Samiulah, S., S. Salma, S. Faheemullah, et al. Wil-
son’s disease: various shapes of one disease. Pak.
J. Med., 26,2010, No 1, 158-162.

Schilsky, M. L., I. Sternlieb. Overcoming obstacles
to the diagnosis of Wilson’s disease. Gastroenter-
ology, 113, 1997, No 1, 350-352.

Schilsky, M. L. Wilson disease: epidemiolody and
pathogenesis. UpToDate, www.uptodate.com.
March, 27, 2013.

Schilsky, M. L. Wilson disease: clinical manifesta-
tions, diagnosis and natural history. UpToDate,
www.uptodate.com. September, 9, 2013.

Schilsky, M. L. Wilson disease: diagnostic tests.
UpToDate, www.uptodate.com. September, 9,
2013.

16.

17.

18.

19.

20.

Sherlock, S., ]J. Dooley. Wilson’s disease.- In: Dis-
eases of the liver and biliary System. 11 ed. Lon-
don, Blackwell Science, 2002, 413-422.

Socio, S. A, A. R. Ferreire, E. D. T. Fagundes, et
al. Wilson’s disease in children and adolescents:
diagnosis and treatment. Rev. Paul. Pediatr., 28,
2010, No 2, 134-140.

Tryambak, S., L. Sumanta, P. Radheshyam, et al.
Clinical profile, prognostic indications and out-
come of Wilson’s disease in children: a hospital
based study. Trop. Gastroenterol., 30, 2009, No 3,
163-166.

Walshe, J. M., M. Yealland. Wilson’s disease: the
problem of delayed disagnosis. J. Neurol. Neuro-
surg. Psychiatry, 55, 1992, No 8, 692-696.

Youn, J., ]. S. Kim, H. T. Kim, et al. Characteristics
of neurological Wilson’s disease without Kayser-
Fleischer ring. J. Neurol. Sci., 323, 2012, No 1-2,
183-186.

AJIPEC 3A KOPECIIOHAEHIIUS:
J-P IUAHA TAHYEBA

KiirHMKa o racTpoeHTepo10THS,
XeMnaToJIOTUSI U XpaHeHE,

MBAJI ,CBeTa MapuHa“

MepuniuHCKHU yHUBepcUuTeT, BapHa

ya. ,Xpucto CMupHeHncku“ 1, 9010 Bapua
+359/52 302851-1347

Fax: +35952302891

E-mail: gancheva_vn@abv.bg

ADDRESS FOR CORRESPONDENCE:

DIANA GANCHEVA

Clinic of Gastroenterology,
Hepatology and Nutrition,
University Hospital St. Marina
1, Hristo Smirnenski Str.

9010 Varna, Bulgaria

E-mail: gancheva_vn@abv.bg
+359/52 302851-1347

Fax: +35952302891

CBngarian medicine vol. V Ne 3/2015




lNpoy4yBaHe Ha cay4au / Case study; )

BLOOD-BORNE INFECTIONS RESULTING FROM DENTAL TREATMENT

Yordanka Stoilova’, Velina Stoeva’, Ani Kevorkyan’,

Alexander Atanasovski?, Mariana Alexandrova®, Boyka Zaharieva*
I Department of Epidemiology and disaster medicine, Faculty of Public Health,

Medical University, Plovdiv

2 Department of Pediatric dental medicine, Faculty of Dental medicine, Medical University, Plovdiv

3 Medical college, Medical Univeristy, Plovdiv
* University hospital Kaspela, Plovdiv

KPBBHONNPEHOCUMU UH®EKIIUH, PE3Y/ITAT OT IEHTAJIHO

JIEHEHHE

Hopdauka Cmousosa’, Beauna Cmoeea’l, AHu Kegopksi?,

Anekcandap AmaHacoecku?, MapuaHa AnekcaHdposa?®, boiika 3axapuesa*
1 Karenpa Enumemuosiorus u MmeiuIiMHa Ha 6e/cTBeHuTe cutyanuu, @03, MY [lioBauB
2 Karenpa meTcka fieHTasHa MeaunuHa, ©/IM, MY [lnoBaus

3 MeaMUMHCKH KoJiex, MY [li1oBauB
* YMBAJ ,Kacnena“ [l1oBuB

PE3IOME

EnnaeMuosorudyHuTe U3CaeiBaHUs Ha UHPeEK-
UM, CBBbP3aHM C JeHTaJHo obcayxBaHe (MCJ0),
ca roJisiMo Ipeu3BUKATEJICTBO, 0COOEHO 32 UMY-
HOKOMIIDOMETHUPAHUTE NalUueHTH U JeHTaJjeH
MepcoHaJsi, NOTeHLMaJeH KOHTUHIeHT 3a HHQeK-
[MOHHUCTH, TACTPOEHTEPOJIO3U U Ap. [leHTanHaTa
npakTUKa 6U cjeBajio JAa MOAABbpKa Ge3omac-
HOCTTa K'bM MHOEKIMH, cia3Baiiku CTaHAapTa 3a
npoueaAypUTe 10 MHPEKIIM03eH KOHTPOJI 32 BCEKU
nanueHT. MegunuHaTta 6a3vpaHa Ha J0Kas3aTes-
cTBa ouepTaBa puck 3a MC/10 B 6 HanpaByieHHUs:1)
KpbBHO npeHocuMu uHekiuu (KIIN); 2) uadek-
I[MH, CBbP3aHM C BOJHATA CUCTEMA Ha JAEHTAJTHHUS
I0HUT;3) UHOEKIMH, CBbP3aHU C MUKPOOPTaHU3-
MOB JleHTaJileH aepo30J; 4) HeMHPEeKINO3HU Ma-
COBM 3a60JisIBaHUSA; 5) BUPYCHU XenaTUTH A u E

ABSTRACT

Epidemiological studies of dental healthcare as-
sociated infections (DHCAI) are challenging, espe-
cially for immunocompromised patients and dental
staff members, potential contingent of infection-
ists, gastroenterologists, etc. Dental practice should
follow the Standards of infection control proce-
dures for each patient. Evidence-based medicine,
however, outlines the risk of DHCAI in six areas: 1)
blood-borne infections (BBI); 2) infections related
with dental unit water system; 3) infections related
with bacterial aerosols in dental practice; 4)com-
mon non-communicable diseases; 5) viral hepatitis
A and E (infrequently) and 6) prions. BBIs are the
most important and the transmission evidences are
based on prevalence studies, epidemiological stud-
ies and case reports. Topicality and the lack of data
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(pazako) u 6) npuoHu. KIIU ca Hail-3HaYUMuUTE U
JloOKa3aTeJsICTBAaTa 3a NpeJjaBaHETO UM Ce OCHOBA-
BaT Ha NPOyYBaHUSA 3a CEPONO3UTUBHOCT, eNu/jie-
MUOJIOTUYHU NMPOYyYBAHUS U JOKJIAAU 3a OTHEJ-
HU CJIydyau. AKTyaJIHOCTTA U JIMIIcaTa Ha JJaHHU B
Bbarapus 3a UCAO ca ctumynu, 4ype3 MeauniMHA
6a3rpaHa Ha Zj0Ka3aTeJCTBa, Ja NpeiCcTaBUM XpO-
HOJIOTMYHO Jl0OKa3aHUTe cay4au. 3a nepuoga 1974
r. 0 2014 r. ca aHa/IM3UPaHU OHJIAMH 6a3u JaHHU
OTHOCHO MapKepuTe M cHenuPUUHUTE aCHEeKTH
Ha KpbBHOIPEHOCUMUTE BUPYCHHU XenaTUTH B, C,
D u XUB. Bblipeku MHOTOTO My6JMKaLMU 3a IPO-
rpaMu U CTpaTeruu 3a npejoTBpaTsBaHe Ha Npe-
naBaHe Ha KIIY, Te ocTaBaT ocHOBeH mpo6JieM Ha
0011leCTBEHOTO 3/paBe U MMa HYX/Ja OT IoBeye
NpaBUJHO IJIAHMPAHU, KOHTPOJHUPAHU U aHAJIU-
3MpaHU NPOyYBaHUS.

Knwo4oBu aymu: kpsgHonpeHocumu uH@pekyuu,
deHmMasHo seveHue, meduyuHa 6a3upaHa Ha Jdoka-
3amesacmea

for DHCAI in Bulgaria are the incentives to present
chronologically documented cases derive from the
evidence-based medicine. We analyzed online da-
tabase on markers and specific aspects of blood
transmitted viral hepatitis B, E and C and HIV for
the period 1974-2014. While many publications
include prevention programs and strategies, BTIs
remain major public healthcare problem that need
more properly planned, supervised and analyzed
studies.

Keywords: blood transmitted infections, dental
treatment, evidence-based medicine

Provision of oral health care by dentists is
associated with working very close to the dental
patient facilitating easy transmission of patho-
genic microorganisms through the droplets or
aerosols generated by high speed dental tur-
bines. The importance of the problem of dental
health care associated infections (DHCAI) and
the lack of data for them in Bulgaria are the rea-
son we set out to present some published cases
in a chronological order using principles of evi-
dence based medicine.

EVIDENCE BASED MEDICINE PREDICTS
THAT RISKS FOR DHCAI ARE MAINLY
FOUND IN 6 AREAS:

- blood-borne infections - HBV (hepatitis B vi-
rus), HCV (hepatitis C virus), HIV (human im-
munodeficiency virus);

- infections associated with the dental unit wa-
terlines - Legionellosis, etc.;

- infections associated with microbacterial den-
tal aerosols:

- viruses causing rubella, mumps, measles, in-
fluenza A and B, types 1 and 2 herpes viruses,
varicella-zoster virus, Epstein-Barr virus, CMV,
human papillomavirus, adenoviruses, coxsack-
ie virus, human parvovirus B19 and RSV.

- bacteria causing acute infectious diseases

- Corynebacterium diphtheriae, Neisseria men-
ingitidis, Bordetella pertussis, Mycobacterium
tuberculosis, MRSA and MSSA.

- associated with common non-communicable
diseases

- more rarely, associated with viral hepatitis A
and E

- prions.

The evidence for transmission of blood
borne viruses, HBV, HCV and HIV, comes from
studies on seropositivity, epidemiologic stud-
ies, including studies on genetic markers and
case reports (6,11,13,15,16,26,27,34). In the
present study, based on data from literature in
English available between 1974 and 2014, we
discuss information concerning nosocomial
transmission and epidemiological aspects of
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hepatitis B, hepatitis C and HIV/AIDS in dental
healthcare settings.

SOME KEY EPIDEMIOLOGICAL DATA FOR RISK

The major factor of infection with HBV and
HCV in dental practice is the blood of infected
persons. The HBV and HCV concentrations in
other body fluids and their role as transmis-
sion vectors is also of essence in this respect.
The HBV titer in saliva has been found to be
about 1,000 to 10,000 times lower than the
corresponding titer in serum (5), while the
presence of HCV RNA in the saliva of patients
with chronic liver disease (anti-HCV and HCV
RNA positive) was 48% (17). Saliva and naso-
pharyngeal secretions, especially if mixed with
blood, are acknowledged to play a role in trans-
mission (20,23). It has been also found that the
concentration of HBV in the mouth is the great-
est in the gingival sulcus (14), and 77% of HCV
patients have higher levels of HCV RNA in the
gingival sulci than in saliva (8,31).

Some of the significant indirect evidence for
nosocomial transmission are associated with:

1. the higher incidence of HBV in dental health
care workers, especially in oral surgeons and
endodontists than in other health care medical
staff (25).

2. the higher seroprevalence of HBV in patients
with paradontosis, sever gum bleeding and
poor oral hygiene (12).

3. the high rate of detection of HBsAg, anti-HBc,
anti-HCV or anti-HCV and/or anti-HBc in non-
stimulated saliva of patients with periodontal
disease compared with controls (12).

HCV RNA has been detected also in saliva and
the salivary glands of patients with sialadenitis
(1,3,21). Therefore, presence of HCV RNA in sa-
liva makes it a possible factor of transmission of
HCV infection, which does not necessarily mean
transmission of infection. Also, Lock G et al. have
demonstrated contamination with HCV RNA of a
considerable portion of toothbrushes used by hep-
atitis C patients, which is a factor conducive to the
domestic transmission of viruses between house-
hold members when sharing these objects (18).

The risk of transmission of infections in
dental care settings is related to the existence of
sources of infections, respectively patient - in-
fected or infection carrier and attending dental
health care staff - infected or infection carrier.
Finding exactly how much risk people face re-
quires taking an epidemiologic history of dental
practitioners. In all cases, however, you need to
bear in mind the ground rule that every patient is
potentially infected, and that each member of the
staff should take care to protect themselves per-
sonally (2,22). Moreover Ordinance No.3 of Bul-
garian Health-Care Ministry of 8.05.2013 for the
promotion of medical standard to prevent and
control infections associated with medical care/
nosocomial infections regulates the statutory na-
ture of the protection of patients and staff (22).

EVIDENCE FOR NOSOCOMIAL TRANSMIS-
SION OF HBV - CHRONOLOGICAL PRESEN-
TATION OF CASES

1. TRANSMISSION FROM
DENTAL DOCTOR TO PATIENT
LEVIN ML, ET AL. JAMA, 1974 (16).

A dental surgeon who was HBsAg positive in-
fected 55 patients with HBV over a period of
42 months. Reason: The surgeon did not use
gloves. At that time the standard guidance for
preventive measures issued from the Center for
Disease Control and Prevention (CDC, Atlanta)
were not yet formulated and published. The re-
sults of a study we conducted in 2011 in indi-
vidual dental practices suggested that the per-
centage of dentists using gloves at work was un-
acceptably low (20-40%), and this against the
proven finding that gloves reduce the amount
of blood by at least 50% (30).

HADLER SC, ET AL. ANN INTERN MED 1981 (13).

In September, 1978 in Baltimore, Maryland
two dental patients were diagnosed with HBV
infection. These patients were both treated by
the same dental health care worker who had
had acute hepatitis B in June 1978 and had re-
mained positive for HBsAg and HBeAg over the
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ensuing 6 months. Reason: The dental practi-
tioner who was the source of infection kept on
working without using surgical gloves to mini-
mize the risk of transmitting the infection. A se-
rological follow-up study of 764 patients divid-
ed into two groups, of which 395 were treated
by the dentist before he began wearing gloves
and 369 treated by the same dentist wearing
gloves, was the basis for the conclusion. The
follow-up identified a total of six patients with
HBV after dental treatment three of whom
were symptomatic. All infected patients were
from the group treated by the dentist without
gloves. The patients in this group had in addi-
tion highly traumatic dental work (attack rate
6.9 percent). They were at significantly higher
risk than patients having either less traumatic
dental procedures (attack rate 0.5%) or non-
traumatic work (attack rate = 0, p<0.02). The
definitive conclusion was that gloves could
reduce the risk of transmitting the virus from
the dentist to the patient since none of the 369
patients treated by this dentist with protective
gloves become infected.

SHAW FE JRET AL. JAMA 1986 (29).

Between April 1984 and February 1985, 9 cases
of HBV were reported to have occurred among
dental patients in a rural county in Indiana
(United States) with a population of 35,000.
This incidence was over 20 times higher than
the mean annual rate for the county in the pre-
vious decade. All patients had been treated by a
dentist 4-5 months before illness, and the den-
tist was HBsAg and HBeAg positive and anti-
HBc-IgM antibodies negative.

2. PATIENT-TO-PATIENT TRANSMISSION

REDD JT, ET AL. 2007 (27).

In October 2001 in the United States a 60-year-
old woman with no history of hepatitis B vac-
cination and none of the traditional hepatitis
B risk factors in her medical history, became
symptomatic with acute VHB. A few months
before this she had had an oral surgery (ex-

traction of 7 teeth). The serological tests of the
dentists working in this settings were negative
for HBsAg, and 93.3% of them had a receipt
of 3 doses of hepatitis B vaccine documented
from vaccination records. Detailed epidemio-
logical investigation shows: 161 min before the
index patient had her teeth extracted, another
patient, a 36-year-old woman that was HBsAg
positive since the end of 1997, had three teeth
extracted. Virus identity of the two patients was
proven by sequencing. The serological tests of
25 (93%) of the 27 patients operated after the
source patient showed 19 (76%) of them to be
immune to HBV, and no other cases were de-
tected. Conclusion: Virus transmission is lim-
ited because of the high percentage of patients
vaccinated against HBV.

CDC. PATIENT-TO-PATIENT HEPATITIS B VIRUS TRANSMIS-
SION IN AN ORAL SURGERY PRACTICE 2001 (10).

In 2001 a patient with HBV was reported to a
state health department in USA. The epidemio-
logical investigation found that the patient had
only a recent oral surgery in a dental setting,
where earlier that same day another patient
with chronic HBV had received dental care.
Molecular epidemiologic techniques indicated
transmission of HBV between the two patients.
A control visit in the dental office found strict
compliance with the standard infection control
practices and regular vaccination of the entire
staff who all were negative for HBV. The only
assumption the control officers could make
was that there was only a single lapse in the de-
contamination procedures in which the source
patient had contaminated the dental area with
blood.

RADCLIFFE RA, ET AL. ] AM DENT Assoc 2013 (26).

In 2009, five cases of HBV infection were re-
ported in a two-day, portable dental clinic in
West Virginia, United States. The clinic was or-
ganized in a charity campaign and was held in
a gymnasium staffed by 750 volunteers, includ-
ing dental care specialists, who provided dental
care to 1137 adults. Retrospective investigation
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was conducted by using treatment records and
history, volunteer logs, interviews of patients
and volunteers with acute HBV infection, and
other clinic volunteers. Molecular sequencing
of the virus from the persons with acute HBV
infection was also conducted. There were five
people with acute HBV infections (3 patients
and 2 volunteers) identified by the local and
state health department. Four of the viral iso-
lates were genotype D - three patients had tooth
extraction and one had a dental cleaning. None
of these cases reported having any behavioral
risk factors for hepatitis B. Neither were they
treated by the same dentist. Only a few infec-
tion control breaches were found by the inves-
tigators:

- the outer surfaces of the dental handpieces and
mirrors were cleaned with disinfectant wipes
without any subsequent heat sterilization be-
tween patient uses.

- used instruments were sterilized unwrapped,

- some of the patients were allowed to carry their
partially used anesthetic carpules in the metal
syringes on a tray next to other consumables if
needed for later reuse,

- no training was provided to the dental staff in
the standards for prevention of blood-borne
pathogens transmission,

- there was only limited written information on

individual patient procedures and consuma-
bles.

Analysis of the results of the surveys we
conducted previously in individual dental prac-
tices has shown that (30):

- only 48.15% of all dental practitioners comply
with the requirements of the Standard for Pre-
vention and Control of Medical/Dental Care As-
sociated Infections, which is far from a satisfac-
tory result.

- about 40% of dental doctors have an insuffi-
cient number of handpieces, which makes it dif-
ficult to disinfect them, and 8.64% of the den-
tists attempt no decontamination procedures
with the handpieces after each patient, which is
to say that they do not consider them potential
factors for the transmission of infections.

- 86.86% of the dentist blow out their turbines
only at the beginning of their working day and

only 53% do this after each patient. To reduce the
risk of sucking back secretions from the oral cav-
ity by the turbine which creates conditions for
potential cross-infection of subsequent patients,
air needs to be discharged from the turbine for
3 minutes. Only 26.97% of the respondents re-
ported doing this which indicates ignorance and
misjudgement of turbines as a factor for dental
care associated infections transmission.

- disinfection in the vicinity of the dental chair is
carried out by 85% of dentists, while 11% re-
port directly that they do not do such disinfec-
tion.

- hand disinfection using the six steps method
is performed incorrectly in 30% of cases. The
survey results did not convince us that all oth-
er respondents with positive response follow
strictly this method and not just knowing it in
theory.

In terms of the risk of transmission of HCV,
medical and dental procedures occupy the last
place in the list of risk factors/groups for infec-
tion:

- recipients of clotting factor before 1987

- recipients of blood or organ transplant before
July 1992,

- current or former intravenous drug addicts,

- patients on chronic hemodialysis,

- persons who are already infected with HIV,

- children born to mothers positive for HCV,

- health workers involved in high-risk exposures

- medical and dental procedures.

EVIDENCE FOR NOSOCOMIAL TRANSMIS-
SION OF HCV - CHRONOLOGICAL PRESENTA-
TION OF CASES

1. TRANSMISSION FROM DENTIST TO PATIENT

No cases of transmission of HCV from a dental
physician to patients have been reported in the
available English-language literature, and the
risk for such transmission appears rather lim-
ited (8). However, there have been reports of
transmissions from HCV-infected surgeons oc-
curring during invasive procedures, the overall
risk for such infection being 0.17% (8).

Bulgarian medicine vol. V Ne 3/2015 )




2. TRANSMISSION FROM A PATIENT TO A DENTIST

There has been evidence of seropositive dental
health care personnel (presence of anti-HCV)
which indirectly indicates occupational expo-
sure.

KLEIN RS, ET AL. LANCET 1991 (15)

Assessment of occupational risk for HCV in-
fection among dentists in New York City area,
the United States, found that 8 (1.75%) out of
456 dentists were anti-HCV antibodies positive
compared with 1 (0.14%) of 723 controls (OR
12.9, 95% CI 1.7-573). Anti-HCV was found in
even higher concentrations in oral surgeons - 4
(9.3%) of 43 compared with 4 (0.97%) out of
413 other dentists (OR 10.5,95% CI 1.9-58). Se-
ropositive dentists claimed that they had treat-
ed more intravenous drug addicts in the week
(p =0.04) or month (p = 0.03) before the study
than did seronegative dentists. Conclusion:
Dental health care workers are at increased risk
for HCV infection, and all health care workers
should regard patients as potentially infected.

LoDI G, ET AL.BR DENT ] 1997 (19).

The cases of acute HCV infection are commonly
associated with incidents involving exposure to
blood. In some dental practices in the UK, 1.2%
of their dental health care workers have been
found positive for anti-HCV antibodies (these
were not dental physicians). Since the preva-
lence of HCV infection in the UK general popu-
lation is between 0.08% and 0.55%, this means
that dental health care workers are at a signifi-
cantly higher risk for HCV infection than is gen-
eral population.

3. TRANSMISSION OF HCV INFECTION FROM
PATIENT TO PATIENT

JEAN WILLIAMS, ET AL. ADA NEwsS 2013 (35) AND WEAV-
ER JM, ANESTH PRrOG 2014 (34).

The first documented case of patient-to-patient
transmission of HCV infection during den-
tal treatment occurred in Tulsa, Oklahoma in

2013. The oral surgeon there was investigated
by the State Dental Board and epidemiologists
from the CDC. Many violations were found in
this dental practice of the standard disinfection
and sterilization control procedures, as well as
of the proper use of disposable materials (re-
use of disposable needles). 4202 patients were
tested and 89 of them were found positive for
HCV, 5 for HBV and 4 for HIV, but still the in-
vestigators could not find evidence to link the
cases with the dental office in question, as their
incidences were close to the expected ranges
in the general population. The comment of R.A.
Faiella (the ADA President) in this respect is
worth including here: “While this is an isolated
case, it raises questions about infection control
in the dental office. The ADA encourages people
to talk with their dentists, who will be glad to
explain or demonstrate their infection control
procedures.”

The most recent CDC data on nosocomial
outbreaks of HBV and HCV infection in the Unit-
ed States pose serious questions for the super-
vision and control of infections (9). There were
44 outbreaks of these diseases between 2008
and 2014; of these 42 (95%) occurred in non-
hospital settings. Twenty-three outbreaks of
HBV were reported with 175 outbreak-associ-
ated cases in which 10,700 persons were noti-
fied for screening and 22 outbreaks of HCV with
239 outbreak associated cases and 90,400 at-
risk persons notified for screening. There was
only one outbreak of HBV infection in a dental
clinic in non-hospital settings.

EVIDENCE FOR NOSOCOMIAL TRANSMIS-
SION OF HIV - CHRONOLOGICAL PRESENTA-
TION OF CASES.

1. DENTIST-TO-PATIENT TRANSMISSION OF HIV

C. CIESIELSKI, ET AL. ANN INTERN MED 1992 (11).

These authors reported the first document-
ed cases of HIV infection from dental worker
which were confirmed by molecular analyses
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in Florida, United States. The investigation was
initiated in connection with 6 diagnosed cas-
es of HIV (without any other risk exposures)
among 650 patients treated by the same den-
tist. Four of these patients visited his dental of-
fice on the same day. The exact mechanism of
transmission was unclear: the more likely pat-
tern was dentist-to-patient transmission rather
than patient-to-patient transmission. The den-
tal doctor was not aware of his condition and
was not receiving any antiretroviral therapy at
the presumed time point of infection of his pa-
tients. Statistically, the estimated risk of HIV in-
fection is calculated to be 1.98 cases of HIV per
1,000,000 dental procedures with strict adher-
ence to universal precautions.

To assess the risk for patients treated by
HIV-infected health-care workers (doctors and
dentists), CDC (United States) conducted a ret-
rospective study (28):

- as of January 1995 CDC received reports of in-
vestigations of a total of 64 HIV-infected health-
care workers.

- CDC obtained the results of the investigation
of 22,171 patients with invasive procedures
treated by 51 of the 64 HIV-infected health-care
workers.

- only 113 (0.5%) patients were reported to be
seropositive - most were unaware of their sta-
tus prior to the investigation.

- DNA sequencing was not able to detect any ge-
netic similarity of viruses from the patients and
the infected health-care workers.

- the risk of transmission of infection from in-
fected health-care workers to patients during
surgical procedures is low, in the order of 2.4 to
24 per million procedures.

2. PATIENT-TO-PATIENT TRANSMISSION VIA
CONTAMINATED DENTAL INSTRUMENTS

BAUTISTA LE, ET AL, REV PANAM SALUD PUBLICA, 1997 (4).

An outbreak of 14 cases of HIV infection was
discovered by chance in May 1993 among he-
modialysis patients at the university hospital
in Bucaramanga, Colombia The outbreak oc-
curred in 1992. Stored sera were used to estab-

lish the probable period of infection (PPI) for
10 of the 14 cases. A nested case-control study
was carried out to evaluate possible transmis-
sion mechanisms. The health care experience
of each HIV-positive patient during that pa-
tient’s PPI was compared to the experience of
time-matched controls. It was found that 7 out
of 9 cases of HIV infection with known PPI in
1992 had had an invasive dental procedure per-
formed 1 to 6 months before seroconversion.
None of the dental health-care personnel were
found to be a source of infection. Most likely,
the infection was transmitted from patient to
patient by contaminated dental instruments
during invasive dental procedures strongly as-
sociated with risk of infection. Such patients
have an average risk of HIV infection 8.15 times
greater than comparable controls (P = 0.006).

OCCUPATIONALLY ACQUIRED HIV INFECTION
WORLDWIDE

Worldwide, 4.4% (0.8%-18.5%) of HIV infec-
tions among healthcare workers may be at-
tributable to occupational injuries (32). More
than 90% of the infections occurred in low in-
come country, most of which could have been
prevented (7). The last big report of the Public
Health Laboratory for 1999 (24) reported 319
cases worldwide of HIV infection acquired as a
result of occupational exposure among health
care workers (of these 102 were definite and
217 were considered possible and probable).
Until 2005 there had been 25 new cases of oc-
cupationally acquired HIV, of which 106 were
definite and 238 - possible (33). Most of the
definite cases occurred after percutaneous ex-
posure (91%, 96/106). There were no dental
workers among the definite cases, but among
those classified as possible there were 8 den-
tists and dental workers, which is 3% of the
possible 238 cases.

Conclusions: 1. Dental treatment is among
the risk factors for HBV, HCV and HIV/AIDS. At
present, this risk for patients and dental staff
may be eliminated by using standard precau-
tions and by developing new tools, protective
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equipment and techniques. 2. Development
of recommendations for risk management of
transmission of blood-borne pathogens from
health care workers to patients during invasive
procedures is difficult, mostly due to incom-
pleteness of the available scientific data. 3. The
best strategy to reduce blood-borne infections
is to have a very strict specification of the possi-
ble risks of acquiring them. To achieve this there
should be conducted more properly planned,
case-control and better analysed studies.
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PE3IOME

EnunnencusTta € XpOHUYHO HEBPOJIOTUYHO 3a-
6ossiBaHe. B 30% oT manueHTUTE ce yCTAaHOBSBA
He33/I0BOJIMTEJIEH KOHTPOJ Haj I'bpuoBeTe. Te3u
NaLMeHTH ce prueMaT 3a papMaKope3UCTeHTHU. B
nocsieaHuTe 10 rogyuHU roJisiM 6pOi HAyYHH J0Ka-
3aTeJICTBA [jaBaT /0Ka3aTeJICTBa 32 y4aCTUETO Ha
HEBPOB'Bb3MaJIEHUETO B IATOreHe3aTa Ha eUJIeNCH-
sata. EkcnepyMeHTa/IHU /l0Ka3aTeJsCTBA MOTBbPB-
JlaBaT KJWHUYHUTE HAOJIIOJeHUsI 3a aKTHUBaALMA
Ha NPOMH(JIAMATOPHU MOJIEKYJSPHU MeXaHU3MH
npu enusencusTa. Makap, 4ye y4acTUETO Ha B'b3Ia-
JIEHWEeTO B KJIMHUYHHUSA X0/ HA eNHUJIENICUSTA € XU-
NOTEeTUYHO, HAYYHHU [I0Ka3aTeJICTBA Bb3MOXKHOCT-
Ta 4ype3 GJIOKMpPAHE HA Bb3MaJEHUETO Jla Cce CIpe
nporpecusita Ha 6GoJsiecta. B HameTo uscienBaHe
cpaBHsiBaMe edeKTa Ha JieBeTHpalleTaM U BasIpo-
eBa KHUCeJMHA BbpXy eNuJenTHYHATa aKTUBHOCT
M HUBaTa Ha MNPOMHGJAMATOPHUTE LUTOKHUHH.

ABSTRACT

Epilepsy is a chronic neurological disorder. 30%
of the patients have poor control on seizures. They
are considered pharmacoresistant. In the last 10
years mounting body of evidence provided proofs
for involvement of neuroinflammation in the the
pathogenesis of epilepsy. Experimental facts sup-
port clinical observation of activation of proinflam-
matory pathways in epilepsy. Although the partici-
pacion of inflammation in the course of epilepsy is
hypothetical, scientific evidence reveals the pos-
sibility by blocking neuroinflammation to halt the
progression of the disease. In our study we com-
pare the effects of levetiracetam and valproic acid
on seizure activity and levels of proinflammatory
cytokines in experimental pilocarpine model of epi-
lepsy. The molecular effects of levetiracetam are
contaversial, but in our work we observed that the
drug suppresses simulteniously the seizures and
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MosiekynsipHUTE MeXaHHW3MHM Ha JieBeTHpaleTaM
ca MPOTUBOPEYMBY, HO B HAIIETO U3CJeBaHE HUE
HabJir0laBaxMe eJHOBPEeMEHHO MOATHCKAaHe, KAKTO
Ha Ha I'bpYOBETE, TaKa M HA HUBATA Ha MpouHopJIa-
MaTOPHUTE UUTOKKWHU. TOBA HU /laBa OCHOBAaHHUE Jja
NpeJNoJIoKUM, Ye aHTUUHGDIAaMAaTOPHUTE ePeKTH
Ha JieBeTHpalleTaM ca B OCHOBAaTa HA HETOBUS aH-
TuenuentuieH edekT. ToBa moJKpens XWMOTe-
3aTa, Ye HEBPOBBb3MAJIEHHUETO € KIY0B paKTop B
enuIenToreHe3ara.

Knio4yoBu aymu: enusiencus, JieBeTHpaLeTaM,
HeBpOBb3IajsieHNe, NPOUHGIAMATOPHU LIUTOKHUHH.

the levels of TNF-alpha and IL-1beta. This data gave
us areason to suggest that the anti-inflammatory ef-
fect of levetiracetam is responsible for its aniepilet-
ic effect. This data corroborate the hypothesis that
neuroinflammation is key factor in epileptogenesis.

Key words: epilepsy, levetiracetam, neuroinflam-
mation, proinflammatory cytokines.

1. INTRODUCTION

Epilepsy is a neurological disease with the clini-
cal manifestation of persistent seizures, affecting
50 million of the world population (6). Pharma-
cotherapy is considered to be the conventional
approach in antiepileptic therapy [3]. However,
existent AED’s provide mediocre seizure control
in 70% of epileptic patients (10,11). Drug-resist-
ant epilepsy (DRE) patients present with uncon-
trolled seizures in 1/3 of epileptic cases (12).

Preventive measures in the treatment of epi-
lepsy with existing medications have shown low
efficacy in targeting the mechanisms of sponta-
neous recurrent seizures. Anticonvulsants failed
to respond to approximately half of epileptic pa-
tients, only providing relief of symptoms. There-
fore, development of effective pharmacothera-
pies with disease modyifing effects is required
to treat the root of the pathological mechanisms.

Emerging body of evidence suggests that a
relationship between the immune system and
epilepsy exists. Increased expression of pro-
inflammatory cytokines and activation of glial
cells were observed in epileptic patients and
animal models of epilepsy (13, 17, 31). Fur-
ther, epileptogenesis is suggested to occur in
the presence of a compromised immune system
and its associated inflammatory processes in
the brain (4, 7, 8). Data have indicated that cy-
tokines are mediators of unprovoked epileptic
seizures (4, 21, 22).

Various brain insults in the childhood—such
as neurotraum, infection, perinatal injury, febrile
seizures, and status epilepticus can induce in-
flammation in the brain (28), and these injuries
in humans represent risk factors for the devel-
opment of epilepsy. This evidence suggests that
an epileptogenic event, even if subclinical, occur-
ring at birth or during the lifetime may initiate
a cascade of chronic inflammatory processes in
the CNS that contributes to the onset of epilepsy.

Upon the initiation of local inflammation
in the brain as a result of injury or status epi-
lepticus in the childhood, microglia is activated
releasing various pro-inflammatory mediators
including TNF-alpha and IL-beta. Such media-
tors are key factors in epileptogenesis and can
have major effects on neuronal excitability.

Development of drugs that influence neu-
roinflammation and in this way restrain activa-
tion of microglia and process of epileptogenesis
is from crucial importance.

Levetiracetam (LEV) is a newer antiepilep-
tic drug (AED) wich more than 15-y history of
clinical approval for the treatment of parcial on-
set and generalized seizures (23, 31). Multitude
of studies have proposed that LEV has neuro-
protective properties in both epileptic and non-
epilpetic disorders (1, 7,22, 24, 31). The molec-
ular effects of LEV remain uncharacterized, al-
though a specific protein binding site, synaptic
vesicle protein 2A (SV2A), has been identified
(11). Therefore, LEV acts in a unique manner
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distinguished from other AEDs. Interestingly,
anti-inflammatory properties of LEV have been
recently reported using in vitro bioassay (5).

Pilocarpine is a muscarinic cholinergic
agonist. Numerous research on pilocarpine-
induced SE has been conducted with regard to
the pathophysiology and neuropathology (26).
Intraperitoneal administration of high doses of
pilocarpine (300-400mg/kg) in rodents results
in mimicking of behavioral and electrographic
seizures in humans (25).

In SE animal models for epilepsy research,
pilocarpine and kainic acid-induced SE are sup-
pressed by diazepam (DZP), controlling seizure
activity due to the high effectivity against the
aforementioned convulsants.

The present study aimed to compare effects
of LEV, valproic acid (VPA) and DZP on the be-
havioral changes (seizure score and wet dog
shakes-WDS) and levels of proinflammatory cy-
tokines TNF-alpha and IL-1beta in hippocam-
pus of immature rats in neonatal kainite-inuced
model of epilepsy. Elucidating of these changes
would reveal the role of neuroinflammation
and glia as a key factors in epileptogenesis, as
well as opportunities for influence on it.

The investigation would shed light on
whether glial activation and neuroinflamma-
tion are the link between seizures in childhood
and ensuing long lasting neurological dysfunc-
tion and development of spontaneous reccurent
seizures.

2. MATERIALS AND METHODS

The study was performed using neonatal
kainite-induced experimental model of epilep-
sy and scoring severity of seizures and levels of
TNF-alpha and IL-1beta. The same design was
used, but with pretreatment of animals with
LEV, DZP and VPA.

2.1. ANIMALS

A total of 25 male immature rats (body weight
30 to 50 g) were obtained from the Central Vi-
varium, MU-Sofia, and housed in groups of four

per cage under standard laboratory conditions.
They were maintained at constant room tem-
perature (21 °C # 2 °C) under a 12:12 h light-
dark cycle with free access to food and water.
All animal experiments were performed in ac-
cordance with the animal care guidelines of the
Ethic Committee of Medical University, Sofia, so
as to minimize the number of animals used and
their suffering.

2.2. DRUGS

Levetiracetam (USB, Belgium, 50mg/kg, i.p)
Valproic acid ( Elta-90, Bulgaria, 50mg/kg, i.p.)
Kainic acid (Elta-90, Bulgariua, 10mg/kg, i.p.)
Ketamine ( Gedeon Richter, Hungary, 100mg/
kg, i.p.)

Diazepam (Elta-90, Bulgaria, 5mg/kg, i.p.)

2.2. KAINIC ACID ADMINISTRATION AND EX-
PERIMENTAL DESIGN

The rats were allocated into 5 groups of 5 ani-
mals each.

1. In the first group, animals were given saline,
0,9% (i.p.) to serve as negative control .

2. Animals from second group were administered
kainic acid-10mg/kg, i.p. to serve as positive
control.

3. Animals from third group were administered
diazepam to serve as negative control.

4. Inthe fourth group animals received LEV (50mg/
kg, i.p.) for 10 days via gavage, and on the last day
kainic acid (10mg/kg, i.p.) was injected 30 min
after after last administration of LEV.

5. In the fifth group animals received VPA (50mg/
kg, i.p) for 10 days via gavage, and on the last
day kainic acid (10mg/kg, i.p.) was injected 30
min after after last administration of LEV.

2.3. BEHAVIORAL TESTS

Following administration of KA, rats were placed
singly in plexiglas cages and were observed for
behavioural changes over a period of 2 h. During
the observation period, convulsive attacks were
measured on Racine scale as follows: 0-behavio-
ral arrest (motionless), hair raising, excitement,
and rapid breathing; 1-mouth movements (lips
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and tongue), vibrissae movements, and saliva-
tion; 2-head and eye clonus; 3-forelimb clonus;
“wet dog shakes”; 4-clonic rearing; 5- clonic
rearing with loss of postural control and uncon-
trollable jumping. Finally, 1d after KA adminis-
tration, rats were anaesthetized with i.p. injec-
tion of ketamine (100 mg/kg, i.p. and sacrificed.
The hippocampi of animals were immediately
removed, cleaned with chilled saline (0.9%) and
used for biochemical analysis.

2.4. TNF-A AND IL-1BETA ASSAY IN RAT BRAIN
BY ENZYME LINKED IMMUNOSORBENT ASSAY
(ELISA)

The brain was homogenized in 1 ml of ice-cold
lysis buffer (radio-immunoprecipitation as-
say, RIPA) containing 50mM Tris-HCI (pH 8.0),
150mM sodium chloride, 1.0% Iepal CA-630
(NP-40), 0.5% sodium deoxycholate, 0.1% so-
dium dodecyl sulfate, 1% phosphatase inhibi-
tor cocktail and a protease inhibitor cocktail.
The lysate was centrifuged (15000g 4 °C) for 15
min, and the supernatant was added to 96-well
ELISA plates. The TNF-a and IL-1beta concen-
tration were then determined by reading the
ELISA plate.

3. RESULTS
3.1. BEHAVIORAL TESTS.

In the present study, we observed seizure be-
haviour on Racine’s scale and WDS, after KA-
treatment, and also after pretreatment with
LEV, DZP, VPA (Table 1).

Group 1. In the first group we did not ob-
served seizure activity.

Group 2. Effect of kainic acid on behavioral
symptoms and convulsions.

All the rats in the KA group exhibited be-
havioral signs like grooming, rearing, hind
limb scratching, urination, defecation, wet dog
shakes, jaw movements, salivation, and head
nodding within 5 min after kainic acid adminis-
tration (10 mg/kg, i.p.).

Group 3. Effect of diazepam on KA-induced
seizures (negative control group) showed sub-
stantial decreased level of seizure activity.

Group 4. Effect of levetiracetam on KA-in-
duced seizures.

In the levetiracetam+KA group, the rats
were pretreated with 50mg/kg, i.p. for 7 days
prior to KA(10mg/kg, i.p) administration. Sei-
zure scores in this group were significantly low-
er than those in the control group (Table 1).

In this group valproic acid also was ad-
ministered for 7 consecutive days, prior to
KA(10mg/kg, i.p.). Valproic acid also attenuat-
ed the seizure score in this group, but less then
levetiracetam+KA-group.

We also counted the number of wet dog
shaking (WDS) behavior at 0,5h. after KA ad-
ministration (Fig 1 and Fig 2). During the
2-hour observation period after KA administra-
tion, the number of WDS in the groups 3 and 4
were significantly lower than that in the control
groups, but in different degree (Fig 2). The low-
est number and onset of WDS were detected in
levetiracetam+KA group.

C-group | KA-group | DK-group | LK-group | VK group

(n=5) (n=5) (n=5) (n=5) (n=5)
Grade 0 5 0 3 0 0
Grade 1 0 0 2 1 3
Grade 2 0 0 0 3 2
Grade 3 0 1 0 1 1
Grade 4 0 2 0 0 0
Grade 5 0 2 0 0 0

Table 1: Effect of pretreatment with diazepam (DK
group), levetiracetam (LK group) and valproic acid
(VK group), prior to kainic acid-induced seizures,
on seizure scores. C-control rats group, KA-kainic
acid treated rats, DK-diazepam+kainic acid treated
rats, LK levetiracetam+kainic acid treated rats,
VK-valproic acid+kainic acid treated rats. Motor
seizures severity were measured on Racine’s
scale. Data are expressed as mean * standart
error of mean.
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3.2. EFFECT OF LEVETIRACETAM AND VALPROIC
ACID ON THE HIPPOCAMPAL LEVELS OF TNF-A
AND IL-1BETA IN KAINIC ACID INDUCED SEI-
ZURES

The brain level of TNF-a and IL-1beta were
significantly raised after KA-administration
as compared to the control group rats. In the
levetiracetam+KA groups, levetiracetam pre-
treatment attenuated the KA- induced rise in
brain levels of TNF-a (Fig. 3). This reduction
was more pronounced as compared to valproic
acid+KA group. Importantly, there was coinci-
dence between this results and behavioral test,
described above.

4.DISCUSSION

In the present study, we investigated the possi-
ble effects of 10-days levetiracetam and valpro-
ic acid pretretment on seizure score and levels
of pro-inflammatory cytokines in KA-induced
seizure in immature rats. Pretreatment with
these drugs reduced the severity of seizures
and levels of these cytokines, relative to control
animals.

There are currently no therapies that target
the mechanisms of epileptogenesis after neuro-
logic injury.We used Levetiracetam and Valpro-
ic acid, to test the hypothesis that inhibition of
seizure activity is a result of influence of these
drugs on the neuroinflammation and to com-
pare their effects in this context.

The role of inflammatory responses in the
pathogenesis of epilepsy and seizure-induced
brain damage has been appreciated only re-
cently. Inflammatory processes including acti-
vation of microglia and astrocytes and produc-
tion of proinflammatory cytokines like TNF-a
, IL-1b , IL-6, and related molecules have been
described in human epilepsy patients as well as
in experimental models of epilepsy (29).

In the present study, we found that LEV
and Valproic acid effectively decreased levels of
TNF-alpha, but without significant differences
between two drugs. Levels of IL-1beta were
significantly lowered, but LEV had much more

pronuenced effect as compared to VPA. We hy-
pothesized that one potential mechanism by
which seizures in the immature brain may con-
tribute to increased vulnerability to a subse-
quent process of epileptogenenesis is through a
glial activation cycle that leads to neuroinflam-
mation, increased levels of IL-1beta and neu-
ronal dysfunction.

Several studies strongly suggest that brain
pro-inflammatory cytokines may play a signifi-
cant role in the generation and/or maintenance
of seizures, and also in the establishment of
chronic epileptic focuses (9, 16, 18). Therefore,
the putative brain anti-inflammatory action of
LEV suggested by present findings, might also
contribute importantly to its anti-seizure effect.

LEV and PEV pretreatment was found to
significantly reduce KA-induced WDS, char-
acteristic of experimental convulsive seizures
(19). Further, the extent of inhibition of WDS
correlated with the degree of suppression of
proinflammatory levels, as mentioned above.
Neuronal hyperactivity in limbic structures that
spread to the midbrain and motor system were
as aresult of KA-induced WDS (14). An increase
of GABA receptors has been documented after
limbic stimulation (20) suggesting that WDS
is a sign of the progression of limbic seizures
towards generalized seizure (19). The data
suggests that neuronal hyperactivity could be
prevented in certain areas of the brain with the
utilization of levetiracetam.

The data in this study supports the hypoth-
esis that activated glial responses play a role in
the mechanisms of childhood seizures initia-
tion of the epileptogenic process, where there is
an increased susceptibility to consequent sec-
ondary neurologic damage. The inhibited levels
of seizure scores with LEV application suggest
that therapies that targets epilepsy course dis-
ease and affects the pathogenic substrate of
epilepsy could be more effective as compared
to common antiepileptic treatment.

Glial activation and neuroinflammation as
a result of acute brain injury, if selectively tar-
geted with therapies, consequently, may assist
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in prevention of neurologic disorders in adult-
hood. The implications of this study infer to the
possibility of intervention following seizures in
childhood that control acute microglial activa-
tion and proinflammatory cytokine response,
that may minimize long-term neurologic effects
and vulnerability to seizures in adult years.

CONCLUSION

In conclusion, seizures in early-life period in-
creased the glial activation and subsequent
rise of pro-inflammatory levels in the brain. It
is believed that this initiate the epileptogenesis.
From the moment of this precipitating event
until appearance of spontaneous reccurent sei-
zures exist latent period. We suppose that ap-
plied in this critical period, levetiracetam could
exert antiepileptogenic and disease modifying
effect. Our results support the role of neuroin-
flammation in the pathogenesis of epilepsy and
delineate new strategy in antiepileptic therapy.
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Komenmap / Commentary

MEDICINE TODAY - STRONG SYSTEMIZATION, ZERO EMPATHY.
THOUGHTS ON NECESSARY CHANGES.

D-r Valeria Tananska

Department of Anatomy, Histology and Embryology, Medical University-Plovdiv

MEJAUIIMHATA JHEC - CUJIHA HA CUCTEMATHU3AIIUA, HO BEJITHA HA
EMIIATUA. IIPEATIOKEHUS 3A HEOBXOIUMU MPOMEHMU.

/l-p Baaepusa TaHaHcka

Karegpa ,,AHaTtomus, Xuctosorusi, EMopuosiorus,” MeguuuHckyu YHuBepcuteT-I10BaUB

PE3IOME

MeavuuHaTa cbhllecTByBa 3a 6J1ar0TO Ha 40-
BelllKKs BU/. HeroBoTo o6cnyXBaHe U3UCKBA TPU-
’Ka KaKTO 3a pU3NYECKHUTE, TAKA U 3a IICUXUYHUTE
HY>X/I1 Ha TsJ10T0. B MOMeHTa o6adve ce HabJt0/1aBa
pacTsu HeAOoCTUT Ha GUHAHCOBU M YOBEIIKH pe-
cypcu. Toll Hasara HeraTUBHU NIPOMEHU B HAYMHA,
10 KOUTO Ce OChIIECTBSABA 03/IpAaBUTEJHUS POIIEC.
OT siekapuTe ce o4akBa 6'bP30TO U ePEKTHUBHO pas-
pellaBaHe Ha KJWHUYHU CIy4ad; EMOLMOHAIHUATE
NOTPeGHOCTH HA MalMeHTa YeCcTO OCTaBaT Ha 3a-
JleH 1uiaH. Taka, 60JIHUTE ce UyBCTBAT 06€3/IMYeHH,
a )XMBOTA UM - JIMLIEeH OT cTOWHOCT. Kopurupane-
TO Ha Ta3W TEeHJEeHLHMs Hajara UHCTUTYLHUOHAJ-
HU IPOMEHH HA TPU HUBA — MEXKAYHAPOAHO (HOB
KJOH Ha MeJUIMHCKO MpaBo cbc CBeTOBHATa
3apaBHa OpraHusanus KaTO OCHOBOIOJIaraTeJseH
Y BBPXOBEH OTCHK/Alll OpraH; MeJULUHCKHU CbhJU-
JINIA; JIeKapy-TIPaBUCTH), HAlMOHAJIHO (pedop-
Ma B MeJUIIMHCKOTO 0O6pa3oBaHHe; CBOeBPeMEHO
npocJie/isiBaHe, HACOUBaHe U KOPUTUPaHe Ha UH/U-
BU/IyaJIHOTO PAa3BUTHE HA BCEKU CTYJI€HT-MEeIUK) U
MeCTHO (MHAMBUAYAJHO MEAUIMHCKO O06C/Iy»KBa-
He Ha NalMeHTH OCHOBAHO Ha eJIeKTPOHHO ChTPY/-
HUYECTBO MEX/Y JIEKAPU U MEJIUITUHCKHU CECTPH).

Kio4oBu Aymu: MeJiMLiMHa, eMIATUs, CUCTEMaA-
TU3WpaHe, JeXyMaHU3alus Ha MeJUIMHATa, 3aK0-
HOZIATEJICTBO

ABSTRACT

Medicine’s main raison d’étre is securing the un-
interrupted existence of the human species. In this
quest, catering for the mental as well as the physical
needs of the human body is of paramount impor-
tance. An ever growing strain on financial and hu-
man resources, however, diverts from the emotional
aspects of the healing process. Instead, it directs
physicians’ efforts towards the efficient solution
of clinical cases. As a result, patients feel objecti-
fied and dehumanized. To correct this trend would
mean institutionalizing changes at three levels - the
international (new body of medical law enforced by
the WHO, medical courts and lawyers-physicians),
the national (medical education reform, monitoring
and correcting the individual development of each
student) and the local (digitized physician - nurse
collaboration to provide customized medical ser-
vice).

Key words: medicine, empathy, systemization,
dehumanization of medicine, policy making
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INTRODUCTION

Medicine is an investigative field of science and
healing stemming from humanity’s desire to
ensure the continued evolution of its species,
despite the vagaries of nature. Center-stage
in it is occupied by the human and the unique
needs of his/her body. And these needs are not
trivial. Every second, the human body is ridden
with mechanical and bio-chemical processes
informing cellular life, reproduction and death.
Medicine aims at sustaining the dynamic rela-
tionship between these processes within limits
allowing for an uninterrupted physical exist-
ence of ever increasing duration.

THE ISSUE

In the absence of telepathic capabilities, the
correct determination of life-sustaining bound-
aries based on patient’s description alone is
problematic. More often than not, humans pos-
sess limited knowledge on the internal work-
ings of their bodies and the normal parameters
of their function. The interface of bio-matter
and related chemical processes involving the
brain onsets intangible constructs in the form of
feelings and emotions. Patient’s symptoms are
often masked by these constructs, the strongest
of them being fear and insecurity. In such condi-
tions, diagnosing an illness is difficult.

Medical practitioners face three options: a/
address patient’s issues directly - based on
physician’s individual ability to relate to a pa-
tient’s suffering (in other words, to empathize),
b/ negate the “human element” and act sys-
temically, resolving a medical case, or ¢/ meet
both approaches half-way through.

Most physicians favor the second option.
The reason, some argue, is that medical prac-
titioners are overworked, underpaid and hav-
ing personal problems of their own.[8,14] It
is therefore easier to identify patients with a
particular type of illness rather than becoming
emotionally involved.

As a result however, more and more pa-
tients feel detached from the healing process.

Instead of occupying center-stage in it, they
see themselves as the subject of medical dis-
cussion, the only outcome of which is chemical
substance- and machine-supported treatment.
Empathy towards one’s pain and suffering is
altogether missing. [2,4,17] The understand-
ing is that when ill, one needs to endure what
one must in order to get physically better. Cry-
ing or complaining about it is futile. Such an act
would only burden the physician unnecessarily,
slowing him/ her down in catering for other
patients. The phrase “the dehumanization of
medicine” has made its debut. [9,13]

A FAULTY HEALTH SYSTEM

Amidst patients’ discontent and physicians’
indignation, an important fact gets omitted.
Twenty-first century’s medical education re-
quires physicians to have:
e good memory to absorb a great amount of fac-
tual data
e patience in listening to patient complaints in
order to diagnose illnesses correctly
¢ informed decision-making skills in consultation
with narrower medical specialists
* tenacity to fight for the life of a patient with eve-
ry scientific tool available
e the courage to accept the transient nature of
human life - at present, no one is immortal.

With this specification in mind, physicians
are bred to be cool-headed, calculating objecti-
fiers. Their result-oriented attitude allows for
the uninterrupted “conveyor belt” medicine the
national Health System seeks. Policy-makers
seem to support the opinion that an ever grow-
ing and ageing population calls for efficiency
rather than person-centered medical care.

Instead of just healers, physicians are also
expected to be managers of the patient flow.
Such a shift in responsibilities means strict
schedules, streamlined procedures and a
staunched pursuit for cost-effectiveness. Empa-
thy provision is viewed as counter-productive.
It requires time, mental effort and personal
profile building for each patient. Providing it
may be feasible for a GP operating in a small
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town, but not for a MD working in a mid- or a
big-sized city hospital.

Historically, empathy was never part of the
profession anyway. The issue of its supposed
absence was first raised by the post-WWII hu-
man rights movements demanding equal access
and “quality of life” medical service. [3,10,16]
In other words, the pressure on medicine to
become more person-centered is an outcome
of political pressure from bellow, not a natural
evolution in humanity’s way of thinking.

THE ROAD AHEAD

[s there a way forward? Following the maxim “if
there is a will, there is a way,” the international,
national and local levels of medical care provi-
sion would need to be addressed.

The international fora is in the direst need
of institutional and judicial change. It has been
too long since (at least, the 17th century Eu-
ropean Judicial Renaissance) any significant
law-formulation has come into being. The
steady concentration of power from a plethora
of kingdoms, fiefdoms and municipalities into
a larger nation-state has subtracted signifi-
cantly from the ability of law-makers to sup-
port strong legal traditions and produce origi-
nal law. In a nationalized and then a globalized
world, there is a push to simplify, standardize
and unify. As a result, instead of issue-targeted
law, today we witness predominantly prece-
dence-based case law. [6, 11] Case law how-
ever is a “shifty” law. It is not based on sound
principles, but on judges’ interpretation of re-
lated previous occurrences.

The creation of medicine-specific body of
national and international law would break
this streak. At present, the term “medical law”
describes civil court cases of supposed mal-
practice with fatal or long-lasting negative ef-
fects on a patient’s life. It is exercised in regular
civil courts using mainstream legal provisions
supplemented by “independent” medical testi-
mony. The objective is to prove professional in-
competence or mal intent resulting in a crime
against human nature. [5, 15]

The proposed new law would be a branch
of the constitutionally enforced national and
WHO-regulated international law. It would
codify clearly defined humanistic principles.
First amongst them should be the idea that the
guardship of human life regardless of race, gen-
der or nationality stands above monetary mat-
ters. Following this precept should be an un-
derstanding that besides patients, sick people
are also emotional beings in need of empathy
and psychological support as part of the heal-
ing process. One should also delineate the right
of patients and their relatives to full disclosure
as to all procedures and medications applied to
them on a daily basis.

Under this new medical law each state
would have to create and independently man-
age a national database of its citizens’ medical
records. Administered by a specialized branch
of the national Ministry of Health, this data-
base would grant case-restricted access to es-
tablished medical specialists. Whenever a legal
dispute arises, they would be randomly-select-
ed by the national and international medical
databases (according to the magnitude of the
case and the availability of a specialist pool) to
provide an objective peer-review.

The new judicial system would also have to
employ national and international lawyers as
well as judges with medical background (i.e. MD
graduates), thus creating a new field of medical
specialization. Individuals capable of exercising
both professions in unison can best defend phy-
sicians’ and patients‘ interests alike.

Outside the judicial changes, world‘s medi-
cal community must agree on a standard codi-
fication of specialized medical fields based on
their degree and nature of interaction with the
patient. It is true that some medical fields are
more technical than others (e.g. surgery, anes-
thesiology, orthopedics versus cardiology, gyne-
cology, physiotherapy, psychiatry). Their tech-
nical nature however does not exclude contact
with the patient. Every physician must possess
not only systemization skills, but also a certain
level of empathy, good communication abilities
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and inter-personal diplomacy. A system reflect-
ing the different profiles of medical specializa-
tions would lead to the development of specific
requirements for each field’s practice to ensure
quality of service and positive patient feedback.

In conjunction to international innovation
and standardization, a shift in the way medical
education itself is conducted is long overdue. It
must include, but not remain limited to:

e profiling the personality type of the physi-
cian and the efficiency level of his/ her so-
cial skills - a beginning-of-studies’ profile for
each medical student would allow for a timely
correction of any negative tendencies and en-
sure proper instruction based on the individual
needs of each future physician.

e follow-up on physician’s personal devel-
opment throughout their studies - besides
knowledge grades, medical universities need
to continuously assess and foster individual
talents and skills (e.g. associative reasoning in
diagnosis or machine-smart attitude).

e practical instruction on empathy provision
outside the curriculum - before entry and
throughout medical studies (e.g. in institu-
tions for the elderly, orphanages, centers for the
homeless and the destitute, funerary homes).
Exposure to suffering and death would increase
student awareness of their future patient’s
needs, work on the philosophical study of the
“life-illness-death” relationship and, hopefully,
stimulate personal growth and maturation.

e empathy-based clinical practice as an inte-
gral part of student grading on a par with
theoretical knowledge - here, the guiding role
of medical psychology and role-model guidance
(e.g. study of famous physicians in history or
tutelage by established, in-house medical prac-
titioners) would prove valuable.

e directed instruction of students who wish
to specialize in a particular medical field,
based on the above-mentioned WHO medi-
cal fields’ codification (if implemented) -
students choosing a theoretical field, for exam-
ple Anatomy or Biochemistry, would not need
so much empathy instruction. When clinical
fields such as surgery or internal medicine are
involved however, higher systemization level
versus lower empathy level is advisable. In cas-
es where gynecology, gerontology or pediatrics

are the choice - the reverse - “lower systemiza-
tion/ higher empathy.”

At the local level, one should entertain the
idea of a better symbiosis between physicians
and other medical personnel, particularly nurs-
es. The latter are the first point of contact with
the patient. They are the greeting party at hos-
pital receptions, the implementers of patient’s
daily treatments, the ones to call when pain
strikes the body. [1] Easy to approach, patients
feel free to share with them personal stories.
The latter often include information deemed
Jinsignificant” to one‘s condition or ,improper”
(even “shameful” if the subject is sex or social
taboos) to communicate to the resident physi-
cian. [7, 12]

A system could be devised whereby nurses
add such details to a patient’s electronic file. As
such a new job requirement would put an extra
toll on an already over-stretched nursing staff,
nurses-in-training could come in handy. As part
of their study, they can accompany resident
nurses on their rounds, take instruction and
in-put electronically all the relevant data. Phy-
sicians with access can then use this informa-
tion on a par with patient’s medical history to
provide better diagnosis and more individual-
centered service.

CONCLUSION

The proposed changes are not difficult to ac-
complish. With an increasing pressure from
below (patients) and within the health system
(the state, hospital management, physicians,
other medical professionals), policy-makers
need to ask themselves - cui bono? The answer
is - each and every one of us.
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The Bulgarian Medicine Journal, official edition
of the Bulgarian Academy of Science and Arts,
Science Division, Research Center for Medicine
and Health Care is published in 4 issues per
year. It accepts for publication reviews, origi-
nal research articles, case reports, short com-
munications, opinions on new medical books,
letters to the editor and announcements for
scientific events (congresses, symposia, etc) in
all fields of fundamental and clinical medicine.
The journal is published in English with excep-
tional reviews on significant topics in Bulgar-
ian. The detailed abstracts and the titles of the
articles, the names of the authors and institu-
tions as well as the legends of the illustrations
(figures and tables) are printed in Bulgarian
and English. Bulgarian medicine is available
online at the website of the Academy, publica-
tions section.

The manuscripts should be submitted in
two printed copies, on standard A4 sheets
(21/30 cm), double spaced, 60 characters per
line, and 30 lines per standard page.

The size of each paper should not exceed 10
pages (up to 5 000 words) for original research
articles, 12 pages for reviews (7 500 words), 3
pages for case reports, 2 pages for short com-
munications, 4 pages for discussions or cor-
respondence on scientific events on medical
books or chronicles. The references or illustra-
tions are included in this size (two 9x13 cm fig-
ures, photographs, tables or diagrams are con-
sidered as one standard page).

The abstracts are not included in the size
of the paper and should be submitted on a sepa-
rate page with 3 to 5 key words at the end of the
abstract. They should reflect the most essential
topics of the article, including the objectives
and hypothesis of the research work, the proce-
dures, the main findings and the principal con-
clusions. The abstracts should not exceed one
standard typewritten page of 200 words.

Cnucanue ,bbarapcka MeaunMHa", U3JjJaHKe Ha
bbarapckara Akagemus Ha Haykute u U3ky-
ctBaTa, OTneneHre 3a Hayka, HayyeH 1eHTBD
no MeJUIMHA W 3JpaBeoNa3BaHe, W3/M3a B
YeTUPU KHUXKKHU FOAMILIHO. , Bbbiarapcka menu-
IIMHA“ e AOoCT'hIIHA OHJIAaMH Ha cakTa Ha BAHH,
paszes u3aHus.

B Hero ce oTnevyaTBaT OpUTrMHAJIHU HayYHU
CTaTHH, Ka3yMCTUYHHU CbOOLIEHUs, 0030pH, pe-
LIeH3UH U CbOOLIeHUs 3a IPOBeJleH! U NIpeJ-
CTOSILLIY HAYYHU KOHT'PeCH, CHMIIO3UYMU U IPYTH
MaTepua/y B 06J1acTa Ha KJIMHWYHATa U QyH/a-
MeHTa/IHaTa MeJulHa. CnMcaHUeTo U3JiM3a Ha
aHIJIMMCKY €3UK C IOAPOOHHU pe3toMeTa Ha O'bJl-
rapCcKu M aHIVIMKMCKU. M3KJI0YeHUs ce MpaBAT
3a 0030pHM CTaTHUU N0 0COOEHO 3HAYUMU TEMH.
3aryiaBUATa, aBTOPCKUTE KOJIEKTHBH, a CBbLIO
Ha/NMCUTE U O3HAaYEHUATA Ha WIKOCTPALUUTE U
B TaOJIMLMTE Ce OTIIeYaTBaT U Ha JBaTa e3uKa.

MaTtepuanuTe Tpsi6Ba Jja ce NpeJOCTaBAT B
/iBa e[JHAKBU eK3eMILIsipa, Hane4yaTaH!U Ha M-
nienja MallMHa MJM Ha KOMIIOTHP, HAa XapTUs
¢dopmat A4 (21 x 30 cm), 60 3Haka Ha 30 pena
IpYU IBOEH UHTEPBaJ MeX/y peJioBeTe ( CTaH-
JlapTHa MallMHOMNKCHA cTpaHuLa). OcBeH ToBa
MoraT Ja 6’bJaT U3NpaTeHU KaTO NpPUKaYeHU
¢daisoBe M0 eJIeKTPOHHATA MOLA HA a/IpECHUTE,
NOCOYEHU NO-/0JY.

06eMbT Ha Ipe/iICTABEHUTE PabOTH He TPsio-
Ba Jla npeBurwana 10 cTaHAAapTHU CTPaHULM 32
opuruHasiHuTe cratuu (uau 5000 gymu ciopef,
CTaHJApTa Ha aHIVIOCAKCOHCKUTEe u3JaHus) 12
ctpanui (7 500 nymu) 3a 0630pHUTE CTATHH,
3-4 cTpaHUIM 32 Ka3yMCTUYHUTE CbOOLIEHUS,
4 cTpaHMLM 3a MHPOPMALUU OTHOCHO HAy4YHHU
nposiBM B bbirapusi u B 4y»kOMHa, KakTO U 3a
Hay4HU JIUCKYCHH, 2 CTPAaHULM 3a pelieH3UHu Ha
KHUTH (MOHOTpadHU U yueObHUIH). B mocoueHus
00€eM ce BK/II0YBAT KHUTONUCHT U BCUY-KH UJTIOC-
Tpauyu U Tabnnu. B cbius He ce BKJIIOYBAT pe-
3l0MeTaTa Ha O'bJrapCKU U aHIJIMMCKH, YUH-TO
06eM TpsibBa Jia 6'be okoJio 200 JymMH 3a BCAKO
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The basic structure of the manuscripts
should meet the following requirements:

TITLE PAGE

The title of the article, forename, middle ini-
tials (if any) and family name of each author;
institutional affiliation; name of department(s)
and institutions to which the work should be
attributed, address and fax number of the cor-
responding author.

TEXT OF THE ARTICLE

Titles and subtitles should be standardized.
The original research reports should have the
following structure: introduction (states the
aim, summarizer the rationale for the study),
subjects and materials, methods (procedure
and apparatus in sufficient detail, statisti-
cal methods), results, discussion, conclusions
(should be linked with the aims of the study,
but unqualified statements not completely sup-
ported by research data should be avoided).
These requirements are not valid for the other
types of manuscripts. Only officially recognized
abbreviations should be used, all others should
be explained in the text. Units should be used
according to the International System of Units
(S. L. units). Numbers to bibliographical refer-
ences should be used according to their enu-
meration in the reference list.

ILLUSTRATIONS

Photographs should be presented both in the
text body to indicate their location and in sep-
arate files as saved in jpeg, tif or bitmap for-
mats.

The figures, diagrams, schemes, photos
should be submitted in a separate file with:
consecutive number (in Arabic figures); titles of
the article and name of the first author. The ex-
planatory text accompanying the figures should
be presented along with the respective number
of the figure in the main text body with space
left for insertion of the figure.

(25-30 mamuHomucHM pepna). Pestomerara ce
NpeJCTaBAT Ha OTAeJHHU cTpaHuiu.Te Tpsi6Ba
Jla 0OTpa3siBaT KOHKPETHO PabOTHATAXUIIOTe3a U
1|e/ITa Ha pa3paboTKaTa, U3M0JI3BAHUTE METO/IY,
Hal-BOXXHUTE pe3y/ITaTH W 3akJtodeHus. Kirto-
yoBUTe AyMH (A0 5), cbobpasenu c ,Medline’,
TPpsiOBA /la Ce M0CoYaT B Kpasi HAa BCSIKO Pe3OMeE.

CTpyKTypaTa Ha cTraTuuTe Tpsib6Ba [a
OTroBaps Ha CJIeIHUTE U3UCKBAHUS:

THUTY/IHA CTPAHULA

a) 3aryiaBue, MMeHa Ha aBTopuTe (CO6CTBEHO UMe
¥ ¢aMuINs), Ha3BaHWEe HAa HAayyHaTa OpraHH-
3anUs WM JIe4eGHOTO 3aBeJleHHe, B KOETO Te
pab6oTaT. [Ipy moBeye OT eJHO 32 BeJieHUE UMe-
HaTa Ha ChIIUTE U HAa CbOTBETHUTE aBTOPHU Ce
MapKHUpPaT C HUPPHU WU 3BE3TUIKHU;

0) ChIUTE JAaHHU HA AHIVIMMCKU €3UK Ce U3IHC-
BaT MO/ O'bJITAPCKHUS TEKCT.

3ab6eJsiexKKa: IpU CTAaTHUU OT YYK/AU aBTOPU
O'bJATAPCKUAT TEKCT CJe[iBa aHTJIMHCKUS. Toy-
HUST MPEBOJ, OT aHIJIMHUCKU Ha O'bJrapCKu ce
ocurypsiBa oT pejiakyusTa. ToBa ce oTHacs ¥ 3a
OCTaHaJIMTe TEKCTOBE, BKJIKYUTEJNHO pe3toMe-
TaTa Ha O'bJIFAPCKU.

OCHOBEH TEKCT Ha CTaTUsATa. 3arJlaBUsdTa U
noj3arjaBusiTa cjejBa Ja ObJaT yelHAKBEHU
Y pa3/IMuYUMH.

OpurvuHa/JHUTE CTAaTUU 3abIKUTESTHO
TpsA6Ba Jla UMaT cJjejHaTa CTPYKTypa: YBOZ,
MaTepydasl U MeTOAHW, COOCTBEHU pe3yJITaTH,
00CBXKJaHe, 3aKJII0YeHHe UIH U3BO/I,

MeToaukuTe ciaeiBa Jla 6bAaT MOJAPOOHO
OMMUCAHU (BKJIYUTEJHO BUABT U ¢PupMaTa
NPOM3BOJIMTE] HA M3MOJ3BAHUTE PEaKTHBU
vanapartypa). CblLI0TO ce OTHacA U 3a CTaTHUC-
TUYECKHUTE METO/H.

Te3u U3MCKBaHUSI He BaXKaT 3a 0030pUTE U
JIpyruTe BUJI0Be MybJsMKanuu. B Tekcra ce jo-
NycKaT caMO OQHLMAIHO NPUETHUTE MeX/yHa-
POJHY ChKpallleHUs; IPU KU3I10JI3BaHe Ha Apyru
CbKpallleHUsI Te TpsibBa Aa 6'bJlaT U3PUYHO T0-
COYEHH B TEKCTA. 3a MEPHUTE eJUHHUIIM € 3a/IbJI-
KUTeJIHA MexAyHapoaHaTta cucteMa SI. lutaTtu-
Te BBTPE B TEKCTA € NPEeNnOPbYUTEJHO J1a 6'bJaT
0T6eJIsI3BaHU CaMO C HoMepaTa UM B KHUTOIIKCA.
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SUBMISSION OF MANUSCRIPTS
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WJIIOCTPALIMH U TABJIMIIH

CHuMKHTe - ocBeH B Word, 3a /ja ce 3Hae MecCTo-
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BEHU U KaTo OT[esHU daijioBe BbB popMar
jpg, tif uau bitmap.
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rpaduKHy, UarpamMu, CXeMHU U Jp. YePHO-6esH
KOMUSI C HEOOXOAUMHUSA J0OBP KOHTPACT U Ka-
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KUPpWJIHIIA), KaTo cJjeJ] MOPeJHUs HOMep ce
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aBTOpPH Ce MOCOYBAT C WHUIUAIHUTE, MOCTE]-
BaHU OT ¢paMUJIHOTO MMe (B o6paTeH pen) A0
TPEeTHsI aBTOP, MOCJE/IBAHU OT ChKpalllllleHHe-
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HaTa CTaTHs, CJieJi HEro Ha3BaHUETO Ha CITMCca-
HUEeTO (MJIK OOGLIONPUETOTO My ChKpallleHue),
TOM, TOJINHA, OpOH Ha KHW)KKaTa, HaYaJIHaTa U
KpalHara ctpaHuna. [1aBu (paszaeniu) oT KHU-
M Ce M3MHKCBAT MO aHAJIOTUYEeH HA4YWH, KaTo
cJe/ aBTOpa W 3arjlaBUeTO Ha IviaBaTa (pas-
Jlesa) ce oTOesisI3BAT MbJHOTO 3arjiaBue Ha
KHUTaTa, MMeHaTa Ha peJlakTopuTe (B CKOOH),
W3/1aTeJICTBOTO, I'PaJlbT YU roZiMHATa Ha U3Ja-
BaHe, Hauya/IHaTa U KpalHaTa CTpaHUIa.
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An editor at any time evaluate manuscripts
for their intellectual content without regard to
race, gender, sexual orientation, religious belief,
ethnic origin, citizenship, or political philoso-
phy of the authors.
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AJZIPEC 3A KOPECIIOHJEHIHSI C ABTOPUTE

Toii ce naBa B Kpasi HAa BCSIKA CTATUSA U CbhAbprKa
BCUYKH HEOOXOJUMU JIaHHU (BKJI. eJIeKTPOHHA
noia) Ha O'bJITAPCKU €3WK 3a eJUH OT aBTOPHU-
Te, KOUTO OTToBapsl 3a KOPECIOHAEHIUATA.
Bcuuku pbKonucH Tpsi6Ba Jia ce U3MpaliaT C
NPUJPYKUTETHO THCMO, IOJANKUCAHU OT aBTOPH-
Te, C KOeTO MOTBBbPKJAABaT ChIJIACUETO CH 3a OT-
nevyaTBaHe B CIL. ,bbarapcka megunuHa“. B muc-
MOTO TpsiOBa Aa 6bJe 0TOessI3aH0, Ye MaTepHua-
JI'bT He € OWJI OTTIIeYaTBaH B PYT'H HAYYHU CIIHCa-
HUS y HAC U B Yy»KOHHA. PbKoMKCH He ce BpbLIAT.

ITPOLEAYPA 110 PEHEH3HUPAHE:

C orsies cna3BaHe Ha MeX/yHAapOJHHUTE CTaH-
JlapTH, peJaKIMOHHATa KoJierus e mnpuesa
npoueaypa Mo ‘ABOWHO cjsna’ peleH3usi OT
He3aBUCMMHO pedepeHTH. Ha aBTOpHUTE Ce
npeJoCcTaBsl Bb3MOXKHOCTA Jia MPeAJIoKaT Ha
BHHMaHHUETO HA PeIaKI[MOHHUS eKUIl TPU UMe-
Ha Ha CMelUaMCTH B TIXHATA 06J1aCT KaTo I0-
TEHIUAJIHU pPelleH3eHTH.

IMYBJIMKAIIMOHHA ETUKA
3AJ'b/IKEHUS HA PEJAKTOPA

PefakTopbT HOCH OTrOBOPHOCTAa 3a B3eMaHe
Ha pelleHHeTOo KOsl OT U3NPaTEeHUTe CTAaTUH /1
6'be My6JMKyBaHa.

[Ipu ToBa peaKTOPBT ce CbobpassiBa ChC
3aKOHOBHM OTPaHUYEHMUS], CBbP3aHU C Bb3Jbp-
»KaHe OT JJUCKpeAUTHpaHe, HapylllaBaHe Ha aB-
TOPCKU IMpaBa WM IJ1aruaTCcTBO.

PelakTOpbT OlLieHsIBA HMHTeJIeKTya/HaTa
CTOMHOCT Ha eIUH TPYyA 6e3 orvie] Ha Bb3PacT,
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propriate co-authors are included on the paper,
and that all co-authors have seen and approved
the final version of the paper and have agreed
to its submission for publication.

OBLIGATIONS OF THE REVIEWERS

Peer review assists the editor in making edito-
rial decisions and through the editorial com-
munications with the author may also assist the
author in improving the paper.

Any manuscripts received for review must
be treated as confidential documents. They
must not be shown to or discussed with others
except as authorized by the editor.

Reviews should be conducted objectively.
Personal criticism of the author is inappropri-
ate. Referees should express their views clearly
with supporting arguments.

DISCLOSURE AND CONFLICTS OF INTEREST

Unpublished materials disclosed in a submitted
manuscript must not be used in an editor‘s own
research without the express written consent
of the author.

All authors should disclose in their manu-
script any financial or other substantive conflict
of interest that might be construed to influence
the results or interpretation of their manu-
script. All sources of financial support for the
project should be disclosed.

10JI, pacoBa MPUHA/JIEKHOCT, CEKCyasiHa OpH-
eHTallusl, PeJIUTM03HU yoexJeHus u np. ¢op-
MU Ha JUCKPUMUHALIUS

PepgakTopbT He paskpuBa HHGOPMAIUs 110
OTHOILIIEHH e Ha P'bKOIKMCA Ha IPYTH JIM1la OCBEH
pe3eH3eHTUTe, aBTOPUTE 32 KOPECIOHIeHLUS,
u3JaTessl U JPYTUTe YJeHOBe Ha peJlaKIiuOH-
HaTa KoJIerus.

3AABJIXKEHUA HA ABTOPUTE

ABTOpuUTE C/e/iBa Jila OCUTYPSAT OPUTMHAJHHU
NpOM3BeJleHUs], B KOUTO He ca HU3M0JI3BaHU
TPYZOBe WJIU U3pa3u Ha APYyrd aBTOpU 6e3 aa
O6'bJaT UUTHPAHHU.

[lo npuHLMI aBTOPUTE He c/ie/iBa Jia My OJIu-
KyBaT MHOT'OKpPAaTHO MaTepuaJi, KOUTO MOBTapsl
N0 ChILECTBO AaJIleHO U3Cje/iBaHe B JIPYTy CIU-
CaHUS WM 'bPBUYHU Ny6/iMKaLuu. He ce npue-
Ma MpeJ/ICTaBIHETO Ha €JJUH U ChIIU P'bKOIUC B
noBeye OT e/{HO CIIUCaHHe eJJHOBPEMEHHO.

TpynoBeTe U NPUHOCHT HA APYyrUTe aBTO-
pH, OTHOCUMHU KbM NpeJMeTa Ha PbKOMHCA,
TpsibBa Ja 6bAAT oTpa3eHU moj GopmaTa Ha
UTHUPAHUSL.

Bcuuku sin1a, KOUTO J1a Aajid CBOSI IPUHOC
3a KOHIIENLUATA, JUTEPATYpPHUS aHA/IU3, [U-
3aiiHa, U3MI'bJIHEHUETO WJIM UHTepIpeTalnusaTa
Ha JJaHHUTe, CJe/iBa Ja 6bJjaT MOCOYEHU KATO
CbaBTOPH.

ABTOPBT 3a KOPECHOHJIEHI[USI HOCHU OTTO-
BOPHOCT 3a TOBAa BCUYKU ChaBTOPH Ja 6bAaT
3al03HAaTH U Jia ca U3pa3uju CBOeTO ofob6pe-
HUEe 3a CbAbpKaHUETO Ha MpejJiaraHus 3a
ny6JIMKyBaHe MaTepyaJl.

3AABJIXKEHUA HA PELIEH3EHTHUTE

PeueHBeHTI/ITe rnoAgrnoMaraTt peagKaTopa IIpHUu
B3€MdHE€ Ha pelleHHe. HOCpeﬂCTBOM peaak-
OWOHHATA KOMYHHKalUA Te MoraT Aa MoAIlOo-
MOT'HAQT aBTOpA B IMMOBHIIdBAHE a4 Ka4€CTBOTO
Ha CTaTHUATa

Bcuuku PBKOIIHUCH, IIOJIY4E€EHU 3a pPEeLEeH-
3WpaHe cdjeaBa Aa ce CHUTAT 34 MOBEPUTEIIHU
MaTepHaJil U TAXHOTO CbABbPKAHHE HA CJIe]BA
Aa Ce pa3KpuBa IpeJ; HUKOr'o, OCBE€H C pa3pe-
IIeHHUEeTO Ha peJaKTopa.
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Ethical regulations: reports with experi-
ments on human subjects should specify wheth-
er the procedures were conducted in accord-
ance with the ethical norms if the responsible
committee on Human experimentation (local or
regional) and/or with the Helsinki Declaration,
as revised in 2000. Respective guidelines for
animal experimentation should be considered.
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PenieHsuuTe cienBa Jla ce MNPUABPXKAT
KbM OOEKTHUBHM CTAaHJAPTH Ha olleHKa. JIny-
HU HaNaJKH Cpelly aBTOPUTE ca HepHUeMJIU-
BU. KpuTHYHUTE 3a0€/IeXKKHU ciie/iBa Ja O'bAaT
NOJKperneHy C apryMeHTH.

KOH®/IMKT HA UHTEPECH

Heny6/MKyBaHHM MaTepuasu He MoratT Ja 0b-
JaT U3I0J3BaHU B COOCTBEHH HU3CJIeIBAHUS Ha
penakTopa 6e3 U3PUYHOTO MUCMEHO ChIVIache
Ha aBTOPUTE.

ABTopuTe cnejBa Jla 06SBAT BCUYKU PU-
HAHCOBU WJIU JAPTU CbILECTBEHU KOHQJIUKTU
Ha UHTEepecH, KOUTO MOraT /12 OKaXKaT BJAUSHUE
B'bpPY UHTEpIpPETALMATA HA TEXHUTE PEe3y/ITaTH.
Bcuuku M3TOUHKIIM Ha GUHAHCHPaHe Ha MpoBe-
JleHUTe NIpOy4YBaHUs cyie/iBa 1a O'bAAT 00SIBEHHU.

ETnyecku cbo6pakeHUs MO OTHOLIEHUE
Ha CaMHUTe HU3CJeJBaHMUA: BCUUKU TPYAOBE,
KOUTO OTPa3siBaT €KCIIEPUMEHTH C Xopa CJej-
Ba Jla 6'bJjaT CbOOpPA3EHU C ETUUECKHUTE HOPMU
Y peryJjaliiy, BbBe/IEHU OT CbOTBETHUS MeECT-
Ha WM pervoHa/iHa HayyHa KOMHUCHUS U /WU
c Jleknapauusita OT XeJI3UHKH, PEeBU3US OT
2000r. EkcnepuMeHTHUTe C 3KMBOTHHU CJie/iBa Jia
6bJaT CbIIO TaKa CbOOpPa3eHU CbC CbOTBETHU-
Te HOPMHU M IIpaBUJIA.

Cien mosioKMTesIHA pelieH3us U oJ06pe-
HUEe Ha peAKoJIerusiTa, aBTOPUTE Ha CTATHS-
Ta J'bJDKAT 3aljallaHe B pa3Mmep Ha 10 JsB. 3a
BCSIKA CTaHAApPTHA MAIIMHONKCHA CTPAHUIA, C
orJieJ, Ha MOKpUBaHe Pa3HOCKUTE M0 aHTUHCKa
e3UKOBa peJiKallys Ha TeKCTa U KOPEKTYPH

BCHUYKH MATEPUAJIU 3A CIUCAHHETO CE U3IIPA-
ILIIAT HA ITIOCOYEHHMA AAPEC HA PEJAKIIUATA:

[Ipod. [-p ®uaun Kymanos
1431 Codus, yn. 3apase 2, YCBAJIE

WJIN HA CJIEAHUSA EJIEKTPOHEH A/IPEC:

[Ipod. [-p ®unun KymaHoB, r1aBeH pelakTop:
phkumanov@lycos.com

C KOIIME 10 HAYYHHUSA CEKPETAP -

[Ipod. a-p Apo3acToit CTOSHOB:
stojanovpisevski@gmail.com
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