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OUR DATA AND LITERATURE DATA

ON THE PHARMACOTHERAPY OF OBESITY

Handjieva-Darlenska T.}, Boyadjieva N.*?, Takov K.?
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HAIIIK 1 IMTEPATYPHU JAHHU BBbPXY
DPAPMAKOTEPAITUATA HA 3AT/I'BCTAABAHETO

T. Xandacuesa-/lopaercka’, H. bosioxcuesa’?, K. Takog?

! Katezapa o ¢papMakosiorusi ¥ TOKCUKOJIOTHS,

Menuuuncku @akyatet, MeguuuHcku YHuBepcuteT - Codus
Z bparapcka Akajemusi Ha Haykurte u U3kycTBarta

3 Yyunuine no buomegunuucku Haykwu, Kosiexx mo MeaunuHa
v BetepuHapHa MeaunyHa, YHUBepcuTeTa B EAMHOYpr

PE3IOME

ABSTRACT

3aT/'bCTSIBAHETO € XPOHWUYHO 3a6o0JisBaHe,
KOEeTO Ce XapaKTepru3upa c IpeKoMepHa HaTPynBa-
He Ha MacTHA T'hKaH U Ce CB’bP3Ba C OBUIIEH PUCK
OT pa3BUTHE HA CbPAEYHO-CHA0BHU 3a60JIIBAHUS U
CM'BPTHOCT. 3ary6aTa Ha Tersio oT 5-10% Hamaus-
Ba PUCKA OT YCJIOXKHEHHUs U MoJ06psiBa KauecTBO-
TO Ha KUBOT Ha xopaTa. CbBPEMEHHOTO JieYeHHe
Ha 3aTI'bCTSIBAaHETO BKJIIOUBA JHMETHYEH PEXKUM,
yBesnvyeHa ¢puanyecka akTUBHOCT U Tepamnwus C Jie-
KapCTBEHH cpeAcTBa. [1o HacTosAmEM eJUHCTBEHU-
AT 0/l06peH MeuKaMeHT B EBponeiickus cbio3 3a
JleueHHe Ha 3aTrbcTsiBaHeTo e OpJincrart. Tasu cra-
THSI pa3rviex/ia NocjeJHUTe HayYHU U3CJ1e/|BaHUsA
B Ta3u 06J1aCT, KaTO QOKYCHT € BbPXY MOBIHUSABA-
HETO 4Ype3 JIeKapCTBEHU CPeJCTBA HA PA3IUYHUTE

Obesity is a chronic disease, characterized by
an accumulation of excess adipose tissue and as-
sociated with an increased risk for cardio-vascular
diseases and mortality. Weight loss of a 5-10% pre-
vents or tempers the severity of many obesity-relat-
ed morbidities. The current therapy of obesity com-
prises diet, increased physical activity, and pharma-
cotherapy. At the moment, the only approved drug
for treatment of obesity in the European Union is
Orlistat. This paper covers the latest research in the
field with emphasis on the modulation of the differ-
ent physiological systems and peptides in the regu-
lation of appetite and metabolism through drugs as
well as new drugs to treat diabetes type 2 and obe-
sity. Furthermore, the authors show own data and
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(GU3MONOTUYHU CUCTEMH U MENTHUAHU, KOUTO pery-
JIUPAT aneTUTa U MeTaboIn3Ma, KAKTO U HOBU Me-
JUKaMeHTH 3a Tepalvs Ha 3axapeH AuabeT TUI 2 U
3aT/'bCTsABaHe. B Jomb/iHEHYE, aBTOPUTE IOCOYBAT
COGCTBEHM JJaHHU W pe3y/aTaTH 3a ¢papMakoTepa-
NHUSTa HA 3aTUIbCTSIBAHETO NMPH eKCIIepUMEHTATHU
MO/IeJIM U X0pa.

Kio4o0BU AyMU: 3aTIbCTABaHE, JIeYeHUE, Jie-
KapCTBa, XpaHUTEJTHHU J06aBKU

results on the treatment of obesity in animals and
humans.

Key words: obesity, treatment, drugs, food sup-
plements

INTRODUCTION

Overweight and obesity are very common diseases around the globe, and prevalence continues to
increase in most countries. In Bulgaria about 58% (Obesity - Perception and Policy; EASO 2014,
p.51) of the population above 18 years of age is either overweight or obese, and this proportion
is still increasing. The below-presented Table 1 and table 2 (Global Obesity Forum 2012) demon-
strate the increase in the proportion of obesity in Bulgaria during recent years.
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Tabl. 1. Overweight and obesity prevalence in
schoolchildren (National survey on nutrition and
nutritional status of schoolchildren in Bulgaria -
1998, 2010-2011)

DRUGS THAT HAVE
PERIPHERAL MECHANISM OF ACTION

Orlistat inhibits gastric and pancreatic lipases
[15, 23, 26] and is the only drug available in Eu-
rope [43]. Hence the drug reduces the hydroly-
sis of lipids and fatty acids and the amount of fat
which is absorbed in the gut [23]. Our studies
show the role of Orlistat in the balancing of diet
especially with respect to fat consumption was
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Tabl. 2. Prevalence of Overweight and Obesity
among adults (19-60 years old)

National Monitoring of Dietary Intake and
Nutritional Status, 1998, 2004

pointed out. Forty-three women with obesity
and dislipidemias were treated for the period
of 3 months with Orlistat. Anthropometric and
biochemical laboratory measurements were
applied. Patients kept diet for five months par-
allel with Orlistat therapy during the first three
months. The obtained results showed gradually
reduction of body mass, BMI, body fat mass,
waist to hip ratio, total cholesterol, LDL-choles-
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terol and triglycerides. These our studies were
confirmed from Yumuk [43] which emphasises
that the antiobesity agents can be used as an
adjunct to lifestyle enforcement therapy.

DRUGS THAT ACT ON THE ADRENERGIC SYSTEM

Among centrally-acting catecholamine-interfer-
ing drugs phentermine is a drug that suppresses
appetite and is used in short-term treatments
[22]. It increases the release of noradrena-
lin centrally and this is thought to be its main
mechanism of action to reduce the appetite [11].
Recently a combination of phentermine with
topiramate has been designed and showed good
results from Phase Il clinical trials [2, 11, 13, 40].
Topiramate is an antiepilepsy drug with not en-
tirely clear mechanism of action but thought to
act synergistically with phentermine [27]. Data
showed lower blood pressure, triglycerides, and
glucose levels in the patient on phentermine/
topiramate therapy compared with the placebo
group and more than 50% of the treated obese
people lost 210% of their body mass [11, 13].

Lorcaserin is a selective 5-hydroxy-
tryptamine (5-HT, serotonin) 2C receptor ago-
nist and also showed good results in trials for
sustained weight loss [30]. Some of the drugs
act as noradrenalin releasers (diethylpropion)
or to increase catecholamine action through
various mechanisms including amphetamine-
like action (Fenproporex) [32]. The study was
conducted in women and lasted one year and
the drugs were administered along with life-
style changes such as increased physical activity
and reduced food intake. The results indicated
a significant weight loss compared to placebo
of all groups except women who were on fluox-
etine. The biggest weight loss were with dieth-
ylpropion (mean weight loss = 10kg) followed
by sibutramine (mean weight loss = 9.5kg).

THE EFFECT OF BEE PRODUCTS ON
WEIGHT AND METABOLISM

The food supplements(Biocorect + and Bioco-
rect Universal) have been tested among 302 in-

dividuals diagnosed with obesity (171 - females
and 131 - males). The mean age was 46.3 years
and mean body mass index (BMI) 32.8 kg/M?. Af-
ter allergy examination the food /Biocorect uni-
versal/ was prescribed as follows: 5 days - 3x40
drops 15 minutes before eating; 2 days- 2x60
drops /at 10a.m. and at 4p.m. in a cup of tea/. At
the beginning and at the end of the first and sec-
ond months anthropometric indexes - height,
weight, BMI, waist circumference, fat mass, lean
body mass, lean body mass/lean mass ratio,
visceral body fat - were examined. The anthro-
pometric measurements are completed with
impedance apparatus “Tanita 420”. Sagittal di-
ameter was also measured using a caliper. From
the markers of the lipid exchange is tested - total
cholesterol (mmol/I), LDL-cholesterol (mmol/I1)
and triglycerides (mmol/1). All tests were made
at the beginning and in the end of the research.
We have also tested systolic blood pressure
(SBP) and diastolic blood pressure (DBP). The
results are statistically processed and for a sta-
tistical significance is considered p<0.05.

After two months a significant reduction of
mean weight and waist circumference was ob-
served- weight by 9 kg, waist circumference by
13 cm, p<0.01. FM decreases by 4.2% and LBM
increases by 4.2% and resp. the ration LBM/
FM increases. All these results emphasize the
favorable effect of the tested supplement on
body composition of the patients. It should also
be taken into account that the decrease of the
VBM, W, the ration W/H and SD shows a low-
ered risk for cardiovascular diseases.

THE EFFECT OF ALGINATES ON APPETITE
AND WEIGHT (EXPERIMENTAL STUDY)

Male Wistar rats (n = 30) were randomly as-
signed to two different groups: 1% group - con-
trol (on a chow food) and 2™ group - experi-
mental (on a high-fat diet). The nutritional pe-
riod consisted of 2 months. The high-fat group
increased their body weight in comparison with
the control group. Then, the obese rats (n = 15)
were put either on a food supplement with al-
ginate acid or only on a high-fat diet. At the end
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of the study, rats were anaesthetized and killed.
Blood specimens were taken for further bio-
chemical analyses.

High-fat diet led to the development of
obesity in male Wistar rats. The group treated
withalginateacid showedasignificantreduction
of body weight and adiposity. Moreover, there
were changes in the blood levels of ghrelin and
leptin between those treated with/ without
alginates. Thus, the beneficial effect of alginates
on ghrelin could be possibly explained by its
mechanical effect of the stomach mucosa, and
thus on the ghrelin secretion [17].

Our studies on the effects of the algine acid
(Algigracil-instant) on the parameters of obesity
show a significant reduction of body weight
with 27.5% and decrease in plasma levels of
glucose and triglycerides in our patients with
overweight and obesity [36].

GHRELIN-A POTENT
ANTI-OBESITY VACCINE

Experiments with vaccination against another
gastrointestinal peptide have been carried out
[10]. Gastric inhibitory peptide (GIP) is an in-
cretin released from the small intestine which
has been shown to have effects on glucose and
lipid metabolism [10]. Since antagonists to its
receptor and knockout studies appeared to be
effective in reduction of weight gain Fulurija
[10] vaccinated mice by attaching GIP to virus-
like particles which induced an immune re-
sponse and protected against endogenous GIP.
They showed a significant difference in vacci-
nated versus control mice weight 70 days after
start of treatment and the fat tissue of vaccinat-
ed mice at day 142 was reduced significantly.
Essential part of their experiments were the re-
sults showing that GIP does not impair normal
glucose tolerance and metabolism which might
have been expected as a side effect of such a
therapy [10].

Our data shows the effect of Orlistat
on take ghrelin secretion by the stomach
mucosa in rats [15]. In our study we have
demonstrated that Orlistat group has

significantly lower plasma levels of ghrelin,
compared to the control group. Most
changes in ghrelin secretions could be as a
result of interaction between the Orlistat
molecules and the ghrelin receptors in the
stomach. Further investigations are needed
to examine the mechanism of actions
between Orlistat and ghrelin. Handjieva-
Darlenska et al. [10] have demonstrated
data for beneficial lifestyle changes (resp.
reduced fat intake) in obese patients after
3-month treatment of Orlistat.

PEPTIDES THAT DECREASE APPETITE

GLP-1 is another peptide which is secreted
from the gut and have anorexigenic and incre-
tin properties [35, 42]. It acts via G-protein cou-
pled receptors in the gastrointestinal tract and
in the brain (mainly hypothalamus) to decrease
gut motility and appetite [35]. Similarly to the
other peptides it has a short half-life in blood
being degraded by DPP4 enzyme and therefore
GLP-1 is not useful as a drug itself [35, 42]. To
overcome these problems drugs like exenatide
were developed [24]. Being a homolog of the
human GLP-1 it acts on the same receptor but
it is more potent and in addition to that it is
not subject to DPP-4 degradation [24]. This ap-
peared to be a good approach as many clinical
studies showed reductions in glucose and body
weight of subjects on exenatide [24]. Lixisena-
tide is a derivative of the exenatide and have
also been approved for human use [5].

The search for a GLP-1 analogue that would
be even more stable in plasma but that would
still act on its receptor continues. Liraglutide
has been designed which is very similar to
GLP-1 but it is conjugated to a fatty acid chain
which allows it to bind to plasma albumin and
therefor achieve a longer half-life [35]. Phase III
clinical trial assessed the ability of liraglutide to
sustain weight loss [36]. This was achieved by
liraglutide treatment and even additional weight
loss has been observed [36]. Novel delivering
technologies are also under investigation. This
include slow-release formulation of exenatide or
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an osmotic pump device to deliver the same drug
in a continuous manner subcutaneously [35].

Therapies exploiting other anorexigenic

hormone pathways are also under development
such exploiting systems of oxyntomodulin [19,
34, 35] and pancreatic [3, 34, 35]. None of them
have reached market yet but some substances
can be regarded as potential drug candidates.
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NUMA JIM BABUCHUMOCT MEXAY CTECHEHUETO HA TPbBHAYHHUAA
KAHAJI ITIPH BBPUBHH TOPAKAJIHU H JIYMBAJIHU ®PAKTYPH N
TEXXECTTA HA HEBPOJIOTUYHUSA AE®UIIUT?

Cs. Kanescku?, /]. XapumoHoé&?, H. Ileeé’, E. Kasescka’®
1 MY - BapHa, YMBAJI ,,CB. AHHa - BapHa“ - KiinHMKa 110 HEBPOXUPYPrUs
2 YMBAJI ,CB. AHHa - BapHa“ - KiinHHKa 10 HEBPOXUPYpPrus
3 MY - Bapna, YMBAJI,CB. MapuHa“ - BapHa - Il HeBposiornuHa KJIMHUKa

PE3IOME

ABSTRACT

JIN3ANMH HA IPOYYBAHETO

U3BbpIIEHO € PEeTPOCHEKTHUBHO KJIWHUYHO U
PEHTIEHOJIOTUYHO NMPOYYBaHe, 33 /]a Ce YCTAHOBH UMa
JIV 3aBUCHUMOCT MeX/ly CTelleHTa Ha CTeHO03a Ha Ip'b6-
HAYHUS KaHaJ MpU TPbAHU M JYyMOAJIHU B3PUBHU
bpaKTypH U TEXeCTTa Ha HEBPOJIOTUYHUS I PUITUT.

HE

Ja ce ompefenu jaau e Hajluvlie KopeJsauus
MeX/y TeXeCTTa Ha HeBPOJIOTUYHUSA JePULUT U
CTeHO3aTa Ha IpbOHAYHUS KaHaJl.

BBBEJAEHUE

B chBpeMeHHaTa CHMHaJHA JIMTEpaTypa 3aBUCH-
MOCTTa MEeX/ly CTeNeHTa Ha OKJIy3Us Ha rpbOHay-

STUDY DESIGN

A retrospective clinical and radiographic study was
performed, to review the correlation between the
traumatic spinal canal stenosis in thoracic and lum-
bar fractures and neurological deficit

OBJECTIVES

To determine whether there is a correlation be-
tween the degree of neurological deficit and the ste-
nosis of the spinal canal.

BACKGROUND DATA

In modern spinal literature, the correlation between
the degree of protrusion of bone fragments into the
spinal canal and the severity of neurological deficits
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HUs KaHaJl OT KOCTHU (pparMeHTH MpH TOPAKO-
gyMm6anauu (TJ1) B3puBHU GPaKTYpPH U TEKECTTA Ha
HEBPOJIOTUYHHUSA JeUIIUT He € KaTerOpUYHO yCTa-
HOBEHa U e 00eKT Ha MHOTO CITOPOBE.

METOAU

3a nepuoza ot 2008 g0 2013 r.,, 06110 n = 205 nanu-
€HTH C pa3/JIMYHU BUJIOBE TOPAKaJHU U JYMOATHU
dpakTypy, knacudpunpanu no AO/Magerl ca one-
pupaHu B HamaTta kanuHUKa. OT Taxn=109 (53,17%)
ca ¢ B3puBHHU QpakTypu. Ha BCHYKHM e U3BBpIIEHO
M3MepBaHe Ha CTeNeHTa Ha CTeCHEHWe Ha TpbO-
HayHUA KaHal TexHUKaTa Ha U3MepBaHe BKJIIOUBA
CHOTHOIIIEHUETO HA CAaTUTAJIeH JUaMeTbp Ha IPbO-
HAYHMSA KaHa/l HA HUBOTO HA YBpeJa, KbM JiaMe-
Tbpa Ha CbCeJJHO HUBO Ha akcuaiHu KT cpesose,
KOETO Ce CPABHSIBA C TEKECTTA HA HEBPOJIOTUYHUS
nedunuT, kaacuduipan mno Frankel /ASIA.

PE3V/ITATU

CpenHOTO CTecCHEHHMe Ha CIMHAJHUS KaHal e
35.47% (6/97%) cpaBHEHO C KaJuO'bpa Ha Cbcef-
HO HeyBpeJieHO HUBO. PasnpesiesieHneTo Ha ¢pak-
TYPHUTE M0 CErMEHTH € KaKTO CJIe/iBa: TOPAKaJHU N
=14 (12.84%), T/ n = 73 (66.97%) u JayM6aJHH N
=22 (20.19%). PasnpezesneHrneTo Ha HEBPOJIOTUY-
HUs ledunuT e cboTBeTHO: Frankel /ASIA A - Topa-
KaJHU n = 4; T/l n = 7; aym6asnu n = 1. Frankel/
ASIA B-D - Topakasnnu n = 4; T/l n = 13; nym6aiHu
n = 2. Frankel /ASIA E - TopakasHu n = 6; T/ n = 53;
JyMm6aaHu n = 19.

3AKJ/JIIOYEHUE

CTeneHTa Ha CTeCHeHUe Ha rP'bOHAYHHUSA KaHaJ IPU
B3PUBHU TOPAKOJIyMGaJHU U JIyMOaJHU GpaKkTypu
[O0Ka3Ba MOJIOKUTETHA KopeJalys U e IPOrHOCTHU-
yeH $aKTOp 3a TEXKECTTa Ha HEM'bJHUS HEBPOJIO-
ruyHus gepuuut (Frankel/ASIA - B, C u D). Ilangu-
eHTUTE C II'bJieH HeBpoJiorndeH aebunut (Frankel /
ASIA - A) He moka3BaT TakaBa KopeJsalus.

Knwo4oBu aymu: rpb6HavHU QpaKTypH, Topa-
KaJIHU BepTebpasiHu PpakTypH, JyMbasHu Ppak-
TYpH, HEBPOJOTUYEeH JePULUT, rpbOHAYHA TPABMa,
CTEeHO03a Ha CIMHAJIHUSA KaHaJl.

in thoracolumbar and lumbar burst fractures is not
well established and is the subject of much contro-
versy.

METHODS

From 2008 to 2013 a total of n = 205 patients with
different types of thoracic and lumbar fractures
classified by AO/Magerl were admited in our ser-
vice. Of these, n = 109 (53,17%) were with burst
fractures. On these patients was performed meas-
urement of the degree of narrowing of the spinal ca-
nal. The measurement technique included the ratio
of sagittal diameter of spinal canal at the injury level
to that at the adjacent level on axial CT scans and it
was compared with the severity of neurologic defi-
cit, classified according to Frankel /ASIA.

RESULTS

The average narrowing of the spinal canal is 35.47%
(6/97%) compared to the caliber of the undamaged
canall adjacent to the injury level. The distribution
of fracture segments is n = 14 (12.84%) thoracic, n
=73(66.97%) TL and n = 22 (20.19%) lumbar. The
distribution of neurological deficit is: Frankel /ASIA
A - thoracic n = 4; TL n = 7; lumbar n = 1. Frankel/
ASIA B-D - thoracicn =4; TL n = 13; lumbar n = 2.
Frankel/ASIA E - thoracic n = 6; TL n = 53; lumbar
n=19.

CONCLUSION

The narrowing of the spinal canal in thoracolumbar
and lumbar burst fractures show a positive correla-
tion between the narrowing of the spinal canal and
the severity of the incomplete neurological deficit
by the Frankel/ASIA classification. Patients with
complete spinal cord injuries (Frankel/ASIA A) did
not show this correlation.

Key words: spinal fractures, thoracic verte-
brae/injuries, lumbar vertebrae/injuries, neurolog-
ical deficit, spine trauma, spinal canal stenosis.
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INTRODUCTION

Burst fractures AO/Magerl type A3 are the
most common fractures in the thoracolumbar
and lumbar segments of the spinal column.’
2 They are usually a result of extensive axial
load, and are characterized by a loss of height
of the anterior column of the body of the ver-
tebrae and the destruction of the posterior
wall, with retropulsed bone fragments in the
spinal canal.*®**> The most common mecha-
nism of this type of injury is fall from a height
and road traffic accidents." >* The neurologi-
cal deficits in these fractures is common, and
many authors try to correlate the degree of
stenosis of the spinal canal with the severity
of the neurological deficit.>-® Despite these at-
tempts the results are still controversial and
contradictory. Other authors believe that the
degree of narrowing of the spinal canal is not
a determinant of severity of the neurological
deficit, especially in younger patients and at
the lower lumbar segments.” 1° Furthermore it
is shown that the decompression of the neural
structures is not always followed by improve-
ment of neurological function. Hence, apart
from the common X-Rays such patients does
not require further investigations with CT and
does not need the removal of the fragments
from the spinal canal. However, it is generally
accepted that the decision to treat this type
of fractures is based on measurements of the
stenosis of the spinal canal. Severe stenosis is
considered as crucial and surgical treatment is
recommended for these patients.* The benefits
of surgery are that apart from the decompres-
sion of the neural elements, the surgery pro-
vides correction of the deformity, stabilization
of the segment, early mobilization and faster
recovery.3911-13

Radiological investigations and measure-
ments play a crucial role in the diagnosis and
treatment of the spinal injuries and especially
for the burst thoracic and lumbar fractures.'
The various measured parameters are used for
the uniformity of the severity evaluation of the

stenosis in a variety of traumatic clinical condi-
tions.’ Usually in the literature in the measure-
ment of the traumatic spinal canal stenosis the
ratio of the sagittal diameter or the area of the
damaged segment to the diameter of the adja-
cent intact level is used.>*1>

In the present retrospective study we set
our goal, based on n = 109 operated patients
with traumatic stenosis of the canal with burst
thoracic and lumbar fractures, to determine if
there is a correlation between the severity of
the occlusion of the canal and the severity of the
neurological deficit.

MATERIAL AND METHOD
STUDY DESIGN

The investigation is based on n = 205 spinal
trauma patients with different types of thoracic
and lumbar trauma graded according to AO/
Magerl. The patients have been treated in our
unit for the period of 6 years (2008-2013).
Among these n = 143 are men, with mean age
43,05 years and n = 62 are women with mean
age of 44,22 years. The overall mean age of the
group is 43,4 (14/82). From epidemiological
point of view, the most common cause for spi-
nal trauma is fall from hight n = 74 (36,09%),
followed by road traffic accidents - n = 60
(29,27%), mechanical falls - n = 35 (17,08%),
suicidal attempts - n = 21, hit by a moving ob-
ject - n =11 (5,37%), varia - n = 4 (1,95%).
(Scheme 1)

Sheme 1. Patient distribution respecting the cause

[[] Fall from higt - n = 74

Il RTA - n =60 (29,27%)

Bl Mechanical fall - n = 35 (17,08%)

[ Sicidal attempts — n = 21 (10,24%)
[O Hit by a moving object — n = 11 (5,37%)
[l Varia - n = 4 (1,95%)

35
l
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Of all patients with spinal trauma, 109 pa-
tients (53,17%) have an acute (less than 10
days) burst A3 and B1 type AO/Magerl frac-
tures, that are within the scope of the present
study.

The initial neurological deficit was evalu-
ated after the initial spinal shock is passed. The
evaluation is done with Frankel/ASIA scales: A
- complete loss of motor and sensory function
below the level of the lesion; B - complete loss
of motor and sensory function below the level
of the lesion with preserved some sensitivity;
C - preserved minimal movements, gait impos-
sible; D - impaired motor functions, but possi-
ble independent gait; E - normal function with
minimal or no neurological deficit.

Loss of spinal calibre is measured at the lev-
el of the fracture on AP and profile radiographs
and axial CT slices (3-5 mm) and compared
with the calibre of the canal of the adjacent in-
tact level. The percentage ratio is given by a =
(1-x/yx 100) wherein “a” is the rate of narrow-
ing of the canal, “x” is the sagittal diameter at

the level of the fracture and “y” is the sagittal di-

ameter of the canal at the adjacent undamaged
level.’* 1316 (Fig. 1)

(Fig. 1)

Statistical data analysis is done using corre-
lation analysis by calculating the Pearson coef-

ficient, and comparing the values with standard
criteria of t - Student - Fisher where P<0,05 is
reported as significant.

Fractures are subdivided based on the seg-
ment and the severity of neurological deficits as
follows: thoracic - T1-T10; thorakolumbar T11-
L1; lumbar L2 - L5. (Table 1) (Scheme 2)

Table 1. Distribution of the patients by severity
of the neurologic deficit according Frankel/ASIA
based on the damaged segment.

Seament Frankel/ | Frankel/ | Frankel/ Overall
9 ASIAA |ASIAB-D| ASIAE
Thoracic 4 4 6 14
Thoraco-lumbar 7 13 53 73
Lumbar 1 2 19 22
Overall 12 19 78 109
Scheme 2. Distribution of the patients by severity of the
neurologic deficit according Frankel /ASIA based on
the damaged segment
B ] Frankel/ASIA A
78 I Frankel/ASIA B-D
I Frankel/ASIA E
Frankel/ASIA A

RESULTS

Relative narrowing of the spinal canal is
measured in percent with CT in n = 109 out
of 205 patients (53.17%). Of these, n = 14 are
in the thoracic region, n = 73 are in the thora-
columbar and n = 22 in lumbar region. Aver-
age narrowing of the spinal canal is 35.47%
(6/97%) compared to the calibre of the intact
canal adjacent to the injury level. The average
narrowing of the canal in the different seg-
ments is as follows: thoracic segment - 37.2%
(18/42%), TL junction - 34.5% (7/80%) and
lumbar segment 43.5% (6/97%). (Table 2)
(Scheme 3)
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Table 2. Narrowing of the spinal canal in relation to
the neurological deficits — Frankel/ASIA.

Tvoe Number Average narrowing
yp patients of the spinal canal (%)
Frankel/ASIA A 12 37,7
Frankel/ASIA B 4 60,8
Frankel/ASIA C 5 59,2
Frankel/ASIA D 10 46,3
Frankel/ASIA E 78 19,2
Overall 109 35,47

Scheme 3. Narrowing of the spinal canal in relation to
the neurological deficits - Frankel /ASIA

Frankel/ASIA A Il Number of patients

78,00

19,2

T

0
Frankel/ASIAA  Frankel/ASIAB  Frankel/ASIAC  Frankel/ASIAD Frankel/ASIA E

Narrowing of the spinal canal on admission
significantly correlated with neurological defi-
cit (R=0,82, p <0.05). (Scheme 4)

1001
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Spinal canal narrowing (%)
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10} : o % %% 0 o
0

E D Cc B A
Neurological Deficit (FRANKEL/ASIA)

Scheme 4. A scatter diagram illustrating
the correlation between the degree of narrow-
ing of the spinal canal in% and the severity of
the neurological deficit - Frankel /ASIA

Of the patients with fractures and narrow-
ing of the canal, n = 8 out of 14 (57,14%) in the
thoracic region had neurological deficit. In the
TL junction n = 20 out of 73 patients (27.40%)

had neurological deficit. In the lumbar segment
n =3/22 (13.64%) patients had been found to
be neurologically impaired.

Complete neurological deficit on admission
(Frankel/ASIA A) was found in n = 12 patients
with an average 37.7% narrowing of the canal
(thoracic segment n = 4 patients - 30.5%, n=7
patients in TL segment - 39.5%, n = 1 patient in
the lumbar segment - 54%). Incomplete neuro-
logical deficit Frankel/ASIA B-D was observed
in n = 19 patients with an average of 52.75%
narrowing of the canal (thoracic segment n = 4
patients - 37.6%, TL n = 13 patients - 56.5%
and lumbar n = 2 patients - 58.6%). Patients
with complete neurological deficit (Frankel/
ASIA - A) did not show such a correlation (R =
-0,1) (P <0,05).

In n = 78 patients without neurological def-
icit, the average narrowing of the canal is 19.2%
(thoracic segment n = 6 patients - 8.6%, n = 53
in TL junction - 18.1%, n = 19 patients in the
lumbar region - 25.6%).

Patients with a narrowed spinal canal have
3.5 fold higher relative risk (RR) for neurologi-
cal deficit Frankel/ASIA A-D, if compared with
the patients without damage to the canal (p
<0.05).

DISCUSSION

In general, TL injuries are followed by neuro-
logical deficit in 22-45% of the cases, and the
severity of the deficiency has significant im-
pact on the overall prognosis for the outcome.*
>17 The majority of the burst fracture in our
study are localized in the TL segment 66,97%
n = 73/109, which corresponds with the inci-
dence of fractures in this area reported by the
different authors.” ¢® The average narrowing
of the canal has the greatest extent in the lum-
bar region (43.5%) compared with the thoracic
region and the TL (37.2% and 34.5% respec-
tively). This trend was also found in studies of
Hashimoto et al.®, Meves et al.’, Mohanty et al.'°
The investigation of the patients with axial radi-
ographs and CT are routine and safe methods in
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which the measurement of stenosis of the canal
is comparable and statistically reliable.*

The relationship between the degree of
narrowing of the canal, measured with CT and
MRI and the severity of the neurological deficit
is widely debated in literature.»®-717 Some au-
thors argue that the presence of bone fragments
into the spinal canal cause the neurological in-
jury and are responsible for the persistence of
neurological deficit.® Others believe that there is
no such a relationship.” Some surgeons like Kos-
tuik JP et al.'® operate the patients with stenosis
of the canal on the CT with more than 40-50%,
but this criterion is not established in controlled
clinical trials. In laboratory tests it has been
shown that the damage to neural structures,
and neurological deficit occurs at the time of in-
jury and they do not significantly get influenced
by the position of the fragments on the follow-
ing images. Furthermore, at the higher levels of
spinal canal compromise, there is not always
an established correlation between the level of
highest degree of occlusion of the canal and the
neurological damage due to the effects of high
pressure created during the momentary high
pressure over the spinal cord.!”-?

Therefore it cannot always be demonstrat-
ed a high occlusion of the canal and severe neu-
rological deficit and vice versa. In our series, a
patient has more than 60% narrowing of the
canal at the level of T12 without deficit and a
patient with 30% narrowing at the level of L1
with complete neurological deficit.

Burst fractures type A3 and B1 are roughly
equal in number in our study, but with neuro-
logical deficit were 39.74% of the patients n =
31/78, which correspond to the frequency that
the contemporary authors report in their stud-
ies. In the literature there are no specific rec-
ommendations on indications for decompres-
sion of the canal, penetrated by bone fragments.
Therefore many authors do not associate the
degree of narrowing with the severity of neu-
rological deficit especially in young patsienti.’
Mohanty et al.’® investigate a series of n = 105
patients with burst thoracolumbar and lumbar

fractures. They found no significant correlation
between the type of the burst fracture and the
neurologic deficit. In their series the average
channel stenosis among patients with neuro-
logical deficit is 50%, and the average stenosis
in patients with no deficit is 36%. Upon closer
analysis, the authors found same correlation
forlevels T11 and T12, but not for level L1. This
fact they attributed to the different location and
sensitivity of the spinal cord, conus medullaris
and cauda equina.

Other authors®® -7 try to elaborate on this
relationship, although the final conclusions still
remain controversial. Using CT authors demon-
strate a direct correlation between the degree
of the canal narrowing due to fragments ret-
ropulsion and the severity of the neurological
deficit. In their study Hashimoto et al.® analyzed
n = 112 consecutive patients with burst TL frac-
tures and found, that the narrowing of the canal
> 35% at the level of the epiconus (T11-T12),
also 2 45% at the level of conus medullaris and
> 55% at the cauda equina level, are significant
factors contributing for the neurological dam-
age. Furthermore, the authors found that 68%
of cases with ruptured posterior ligaments have
neurological deficit, while cases with neurolog-
ical deficit with intact posterior ligaments are
only 32%. Meves and Avanzi® studied n = 198
patients with burst TL and lumbar fractures
and found a positive correlation between the
narrowing of the spinal canal and the severity
of neurological deficit classified with the Fran-
kel scale. In a retrospective study of series of n
= 216 patients with burst TL and lumbar frac-
tures Yugue et al.? found that stenosis of the spi-
nal canal and rupture of the posterior ligament
complex are statistically significant risk factors
for severe neurological deficit. In their system-
atic review Keynan et al.’® include measuring
the spinal canal percentage of occlusion in trau-
ma patients, as one of the routine radiographic
evaluation indicators for severity of spinal frac-
tures. Yang H, et al.® used the percentage of the
narrowing pre-and postoperatively as a param-
eter for evaluation of indirect reduction and
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pedicular fixation, without fusion of the studied
patients in their series. Same parameter take
into account Reinhold et al.? in their study of n =
733 patients with TL fractures, also Katonis et
al.?’ in the follow - up of n = 30 surgical patients
with unstable TL fractures.

In our study, the relative narrowing of the
spinal canal is measured in percent (%) based
on CT imaging for n = 109 patients. The mean
stenosis was 35.47% (6/97%) compared to the
calibre of the undamaged channel adjacent to
the injury level. We find that the narrowing of
the spinal canal on admission significantly cor-
relates with neurological deficit R = 0,82, (P
<0,05), and patients with a narrowed spinal
canal have 3.5 fold higher relative risk (RR) for
neurologic deficit (Frankel/ASIA A-D) if com-
pared to patients without impairment of the
canal (p <0.05). Patients with complete neuro-
logical deficit (Frankel/ASIA - A) did not show
such a correlation (R =-0,1) (P <0,05).

CONCLUSION

Our study shows that the degree of the canal
narrowing due to burst thoracolumbar and
lumbar fractures has a positive correlation and
predicts the severity of incomplete neurologi-
cal deficit (Frankel /ASIA - B, C and D), R = 0,82
(P <0.05). Patients with complete neurological
deficit (Frankel/ASIA - A) did not show such a
correlation (R=-0,1) (P <0,05).
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PE3IOME ABSTRACT

EfiHa OT OCHOBHUTE LieJIM, KOUTO CH MOCTaBAT
pasinobuoo3UTe € OTKpUBAaHEe Ha CbBPEMEHHH,
HETOKCUYHHU PAJUONPOTEKTOPH, KOUTO MpPU 006-
J'bYBaHe C HOHHU3Upalla pasguauusa eGpeKTUBHO Ja
HaMaJIsBaT TEXKKUTE CTOXaCTUYHU U HECTOXACTHY-
HU edeKTH BBbpXy opraHusma. OTKpUBaHETO Ha

One of the main targets in front of the radio-
biologists is determine of modern, non-toxic radio-
protectors that effectively reduce the stochastic and
non-stochastic effects on the organism. Finding of
appropriate radioprotectors is the base of the radia-
tion protection of medical personnel and patients in
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NOAXOASIIM PaJIMONPOTEKTOPU CTOM B OCHOBATa
Ha mpeja3BaHe HAa MeAUIMHCKU MEPCOHAT U Ma-
[[MeHTH MOAJIOKEHU Ha 06/ /bUBaHE ¢ HOHU3Upala
paauanus. [lpe3 mocsesHOTO AeceTuaeTHe Gelle
YCTAHOBEHO, Ye MPUPOAHU MPOJAYKTH C pas3audyeH
XUMUA4YEH CbCTaB, CTPYKTypa U yHKIHMOHAJIHA
AKTHUBHOCT, MOTaT /la UMaT MOTEHIMaJHa Pajuo-
NPOTEKTHUBHA CHOCOGHOCT. [leTalsiHU H3CiaeABa-
HUS Ha JIBaTa NPUPOAHHU MeTabosnTta N-anetus-L-
uucren (C.HNO,S) 1 TpuMeTHATIMIKH (6eTauH,
(CH,),N*CH,CO,) nokasaxa, ye UMaT AICHO HU3pa3se-
Ha AaHTHUOKCHJIAHTHA W MOTEHLHMAJHA PaAUOIpPO-
TEKTUBHA CINOCOGHOCT. llenTa Ha u3c/ieABaHETO
Gelre Aa ce ompejiesiM U CPaBHU MOTeHIMATHATA
paIMONIPOTEKTUBHA CIOCOGHOCT HAa JBEeTe aMH-
HOKHCEJINHY, IPUJaraiyd NpeBaHTHBHO Ha eKcIle-
pUMeHTaJieH MoJieJl OT 06/abueHH, ype3 37 Cs-us-
ToyHHUK ¢ 1 Gy u 3 Gy norbjaHaTa 033, I'bpBUYHHY,
YOBELIKH, JUMQPOUUTHA KJEThYHU KYJITYpH. 3a
OCBIIECTBSIBAHE HA I|eJITA HA HU3CJeJABAHETO 6Gsxa
M3I0JI3BaHU WHOBAaTHBHU MOJIEKY/ISIPHO-OH0JI0-
FUYHUA U JO3UMETPUYHU METOJHY 3a aHaaus. bsaxa
M3CJeJIBAHU TEeT OCHOBHU €KCIIepUMEHTA/IHU TPy-
Y 3a BCSKA /103a Ha obJbuBaHe. Pe3yataTuTe OT
M3CJeJIBAHETO MOKa3axa J00'bp, OTHOCUTEHO e]I-
HaKbB PaZIMONPOTEKTHUBEH epeKT W HA JiBaTa Ha-
TUBHHU MeTabosuTa. [loslyyeHuTe pe3yaTaTH, Kope-
JIUPAT C Bb3MOXXKHOCTTA HA JIBETe aMUHOKHCEJNHU
Jla HaMaJsIsIBaT BPEeJHOTO B'b3/leHCTBHE HA aKTHB-
HUTe POpPMHU Ha KUCI0POJA B KJIETKaTa U gobparTa
MM aHTHOKCUJIAHTHA aKTUBHOCT.

KiarwyoBy aymu: oHusupaiia pagdanus, N-
aneTuI-L-1iucTenH, TPUMETHUAIMIUH, JTUMPOLH-
TH, PaJJUONIPOTEKTOP;

an environment with higher levels of ionizing radia-
tion. During the past decade it was found that natu-
ral products with different chemical composition,
structure and functional activity could have poten-
tial radioprotective activity. Detailed studies of both
natural metabolites N-acetyl-L-cysteine (C_H,NO,S)
and trimethylglycine (betaine, CH,),N*CH,CO,)
showed to have excellent antioxidant and potential
radioprotective ability. The purpose of that work
was to determine and compare the potential radio-
protecive activity of both amino acids applied pre-
ventively to experimental model of irradiated, by ¥’
Cs-unit with 1 Gy and 3 Gy absorbed dose, primary,
human, lymphocyte cell cultures. To achieve the ob-
jective of the study were used innovative molecular
biology techniques and dosimetry methods of anal-
ysis. Five basic experimental groups for each dose
of irradiation have been tested. The survey results
showed significant, relatively equal radioprotective
effect of both metabolites. These results correlate
with the ability of both amino acids to reduce the
harmful effects of the reactive oxygen species (ROS)
and their antioxidant activity.

Key words: ionizing radiation, N-acetyl-L-
cysteine, trimethylglycine, lymphocytes, radiopro-
tector;

INTRODUCTION

One of the main targets in front of the radiobiol-
ogists is determine of modern, non-toxic radio-
protectors that effectively reduce the stochastic
and non-stochastic effects of ionizing radiation
on the organism. ® Finding of appropriate ra-
dioprotectors is the base of the radiation pro-
tection of medical personnel and patients in
an environment with higher levels of ionizing
radiation. During the past decade it was found
that natural products with different chemical

composition, structure and functional activity
could have potential radioprotective ability. )
The biological effects of irradiation are the
last consequence of serial process and reac-
tions induced by the action of radiation. loniz-
ing radiation is radiation, either particulate or
electromagnetic, which sufficient energy leads
to eject one or more electrons from the atoms
or molecules with which it interacts and caused
the atom to be ionized. The ionized atoms or
molecules (reactive oxygen species, ROS) are
chemically reactive and lead to another ioniza-
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tion of atoms or molecules. When the energy
loss of high-energy electrons is absorbed by
water, approximately 100 eV of energy is de-
posited per ionization event to generate reac-
tive oxygen spices and an electron (radiolysis
of water). ® The ionization effect of radiolysis
of water in the biological environment causes
structural changes of the polymer molecules,
breaking of chemical bonds, formation of new
covalent bonds, degradation of chemical struc-
tures and formation of abnormal molecules.
The harmful effect of radiation could lead to
cellular DNA damages, which are the most im-
portant radiation injuries leading to cell death.
) Such damages result in base substitutions,
insertions and deletions, which might conduce
to point mutations of DNA. ® These mutations
play central roles in carcinogenesis. ® Detailed
studies of both natural metabolites N-acetyl-L-
cysteine (C.H,NO.S) and trimethylglycine (be-
taine, CH,),N"CH,CO,’) showed to have excel-
lent antioxidant and potential radioprotective
activity. Previous research studies reported
that beer reduces radiation-induced chromo-
some aberrations in human lymphocytes. )
Trimethylglycine (betaine) is a beer compo-
nent and native cellular metabolite that could
have potential radioprotective effect. It is an
N-trimethylated amino acid (CH,),N*CH,CO,
that is biosynthesized by oxidation of choline
(trimethylaminoethanol) and is a component
of another branch of homocysteine metabolic
pathway and participates in the transformation
of homocysteine to methionine. The second me-
tabolite N-acetyl-L-cysteine is acetylated amino
acid C_H,NO,S that is metabolized to cysteine
and glutathione. Conversion of cysteine to glu-
tathione is a part of homocysteine metabolism.
N-acetyl-L-cysteine is a powerful antioxidant
and has proven radiation protection activity. It
has an ability to protect against y -induced sin-
gle or double DNA strand breaks (DSBs) and/or
DNA deletions in yeast and mammals. ® Double
DSBs are the most significant cause of the cell
death and targeting of the cell directly to apop-
tosis.

PURPOSE

The purpose of that work was to determine and
compare the potential radioprotecive activity of
two amino acids N-acetyl-L-cysteine (NAC) and
trimethylglycine (betaine, TMG) applied pre-
ventively to experimental model.

MATERIALS AND METHODS

To achieve the objective of the study had been
used innovative molecular biology techniques
and dosimetry methods of analysis such as
MTT-test for cytotoxicity, DNA extraction and
DNA ladder assay.

MTT-assay (MTT-test for cytotoxicity)

Test group of primary, human lymphocytes iso-
lated by ficoll method were tested with different
concentrations in range of 50 pg/ml - 500 pg/
ml of trimethylglycine (betaine, Merck, Germa-
ny) and N-acetyl-L-cysteine (Merck, Germany)
for cytotoxicity. The lymphocytes were cultured
in 96 well plates in a density 1.10° cells/ml and
treated with different concentrations of both
amino acids. The cells were incubated in incuba-
tor Heraeus B5060 EK/CO,at 37°C, 5% CO,and a
humidified atmosphere. Cytotoxicity was meas-
ured on 24, 48 and 72 hour after treatment. The
MTT-assay is a mitochondrial, colorimetric test
for assessing cell viability or loss of cell viability
(cytotoxicity). That method is based on the re-
duction of yellow tetrazole MTT salt (3-(4, 5-di-
methylthiazol-2-yl)-2, 5-diphenyltetrazolium bro-
mide) to insoluble, purple formazan crystals in
living cells. The formazan crystals were dissolved
by isopropyl alcohol into a colored solution. The
absorbance of this colored solution was quanti-
fied by measuring at a wavelength 550/630nm
by ELISA reader (Bio-Tek Instruments Inc., USA).
The degree of light absorption depended on the
solvent and was correlated to the percentage liv-
ing cells. The cytotoxicity effect was presented
as a percentage of surviving cells as calculated
against the non-treated control group cells.
When the tested concentration was defined
the experiment continued to the next step -
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sampling and culturing of the primary, human
lymphocytes.

Sampling and culturing

Human peripheral blood was collected from 20
donors (aged 18-60 years), by the stuff of the
department of blood transfusion hematology of
Military Medical Academy-Sofia with the official
agreement of the donors. 5 to 10 ml peripheral
blood from each donor was collected into a plas-
tic tube BD Vacutainer K2E with EDTA. 0, 5 ml
blood of the blood sampling was culturing in 4, 5
ml RPMI-1640 culture medium (Bio-Whittaker,
Lonza) supplemented with 20% FBS (PAA Labo-
ratories GmbH, Austria), 2 Mmol L-glutamine
(Sigma-Aldrich Co.), 100UI/ml penicillin (Sigma-
Aldrich Co.) and 0.1 mg/ml streptomycin (Sig-
ma-Aldrich Co.). 50 pl 2% PHA (Sigma-Aldrich
Co.) was added to every plastic tube to stimu-
late the lymphocytes proliferation. The blood
has been cultured in tissue blood plastic tubes
at 37°C, 5% CO, and a humidified atmosphere
in a cell culturing incubator Heraeus B5060 EK/
CO,. Has been used GOU-3M *’Cs-source unit (a
property of Institute of plants physiology and
genetics, Sofia, Bulgarian Academy of Science).
The samples were irradiated with 1 Gy and 3 Gy
radiation absorbed dose. Have been defined four
groups of samples for each radiation dose:
1) Control group of non-treated and non-irradiat-
ed lymphocytes.
2)Control group of non-treated, irradiated lym-
phocytes.
3) Lymphocytes treated with 200 ug/ml TMG two
hours before irradiation
4) Lymphocytes treated with 200 pg/ml NAC two
hours before irradiation
5) The blood cultures were culturing 24 hours and
48 hours before DNA extraction. When the fixed
time of culturing passed followed the DNA ex-
traction of the samples.

DNA extraction (DNA isolation)
for DNA ladder assay

The contents of the culturing plastic tubes were
transferred to 15 ml centrifuge tubes. The DNA
isolation followed the protocol described below:

1) Centrifuged the samples 1300 rpm for 8
minuties, discarded the supernatant and left 0.
5 ml cell pellet of mixed blood cells. Brought vol-
ume 4. 5 ml 1 x RBC Lysis Buffer (800 ml ddH,0,
8.9 g NH,Cl, 1.0 g KHCO,, 2.0 ml 0.5 M EDTA) to
0.5 ml cell pellet at a ratio of 9:1. The RBC (red
blood cells) Buffer lysed the erythrocytes and
left the lymphocyte fraction. The samples had
been left at room temperature for 10-15 min-
utes to become full lysis of the erythrocytes.

2) Centrifuged the samples and discarded the su-
pernatant. Milky white pellet was formed.

3)To the pellet was added 500 pl Elution Buffer
(109.5 g sucrose, 10 ml 1 M Tris HCI (pH 7.6), 5
ml 1 M, MgCI2 ,1% Triton-X-100), resuspended
with the pipette and kept on ice for 30 minutes.
The lysate was transferred to 2 ml eppendorf
tubes and centrifuged for 5 minutes at 12,000
rpm/min. The supernatant was carefully trans-
ferred to another clean 2 ml eppendorf tube.

4)To the supernatant was added 10 ul in concen-
tration 20 mg/ml Ribonuclease A (from bovine
pancreas, Sigma-Aldrich).

5) The samples were incubated for 60 minutes on
37°C by use of wash bath.

6) To every sample was added of 10 ul Proteinase
K in concentration 20 mg/ml (from Tritirachi-
um album, Sigma-Aldrich).

7) The samples were incubated for 60 minutes on
502C by use of wash bath.

8)To every sample of was added 60 ul 3 M
CH,COONa (sodium acetate).

9)The DNA was precipitated by mixing super-
natant in equal volume of cold isopropyl al-
cohol (2-propanol, C,H OH) and invert to mix
gently. The samples were incubated for 2 min-
utes. Then were centrifuged on 12000 rpm/
min for 7 minutes and the supernatant was
discarded.

10)The pellet in every sample contained the pre-

cipitated DNA. To every sample was added 500
ul 70% ethanol to wash the DNA. Centrifuged
the samples on 12000 rpm/min for 7 minutes
and discarded the supernatant.

11)The washing step repeated with addition of

500 pl absolute ethanol. Centrifuged the sam-
pleson 12000 rpm/min for 7 minutes and dis-
carded the supernatant.

12)Using a pipettor was carefully removed all of

the remaining liquid in the bottom of the tube.
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13)The DNA-pellets dried for 5 to 20 minutes to
remove any remaining ethanol and to every
sample was added 10 pl TE-Buffer.

14)The samples were stored to -202C before use.

15)For the DNA ladder assay was determine DNA
concentration (Abs 260-280 nm) by spectro-
photometer NanoDrop 2000 (Thermo Scien-
tific). The concentration of DNA should be in
the range of 100-300 ng/pl.

16) The sample was ready to be loaded on 1% aga-
rose gel for electrophoresis. The agarose gel
electrophoresis was performed by Mini-Sub
Cell GT system (Bio-Rad) equipment. The gel
was prepared by dissolving agarose powder in
TAE Buffer. First 5 pl of DNA loading buffer was
added and load DNA samples into dry wells of
a 1% agarose gel in TAE Buffer. For size refer-
ence and ladder analysis, was loaded a 100-bp
size ladder pre-mixed with loading dye (Ez-
Way™ DNA 100bp Ladder, Komabiotech). DNA
of every sample was visualized by staining the
gel after electrophoresis in 1 pug/ml ethidium
bromide-containing TAE buffer for 1 hour and
washed in H,0. The gel was running at a low
voltage, which improves resolution of DNA
fragments (i.e., 35 V for ~4 hours or until load-
ing dye has run two-third of the way down the
gel.

17)DNA ladders were finally visualized by a UV
light source and documented by photography.

18)Statistical analyses

Descriptive, parametric, non-parametric,
correlation, Mann-Whitney test and ANOVA
statistical analyses were made by SPSS soft-
ware (version 22). Graphic analysis of data
was performed using MS Office Excel 2013.
The standard error of the mean (S.E.M) should
be p<0.05 to be considered as statistically sig-
nificant.

RESULTS AND DISSCUSSIONS

MTT assay result

The first part of the study included determi-
nation of the cytotocxicity of NAC and TMG
in concentration range of 50 pg/ml - 500 pg/
ml. According to the citotoxicity effect was
chosen 200 pg/ml concentration for both

tested amino acids. It was chosen concentra-
tion the highest concentration that presented
excellent survival (non-toxicity) to all tested
cultures for both amino acids NAC and TMG.
The data analyzing was performed by Mann-
Whitney test and ANOVA statistical analyses
were made by SPSS software (version 22) and
S.E.M. was p<0.05.

DNA LADDER FORMATION

The nucleosome is the fundamental unit of
chromatin in eukaryotes, consisting of DNA
wrapped around an octamer of two pairs each
of H2A, H2B, H3 and H4. Histone H1is a linker
histone that compresses linear nucleosome ar-
raysinto a 30 nm chromatin fiber. Some reports
have shown that some of the histone variants
have specialized biological functions such as
DNA repair and regulation of the expression.
@ Functional isoforms of histones are random-
ly distributed throughout the mammalian and
human genome. ®» The histones comprise the
nucleosome core, from which the histone tails
are visible and could provide potential sites
for histone modifications phosphorylation and
acetylation, which are very important for the
physiology processes of the cell (replication
and transcription of DNA). H2AX is a member
of the histone H2A family. @) The sequence that
differ H2AX from the other members of H2A
family is a located in the C-terminal motif Ami-
no acid Ser139 in this special motif is the place
of y-induced phosphorylation, mediated by an
unknown signaling pathway. Phosphorylated
H2AX (YH2AX) forms nuclear foci at the sites
of y-induced double DNA strand breaks (DSBs)
and could play an important role in the DNA
repair after the irradiation induced DNA dam-
age. 12 If the reparation process is unsuccess-
ful the cell is going to apoptosis. The YH2AX
foci formation doesn’t mean that obviously
are formed DNA double strand breaks but cor-
relate with irradiation-induced DNA damage
and is used by radiobiologists as a sufficient
dosimetry biological marker. In previous stud-
ies was examined that DNA ladder formation
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requires H2AX phosphorylation and correlate
with YH2AX foci formation. UV-visualized gel
of DNA ladder assay could show different color
bands on the agarose gel between genomic
DNA and nucleosomal DNA fragments, which
include histones and y-induced phosphoryl-
ated H2AX molecules. The DNA ladder bands
correlate with the quantity of apoptotic cells
damaged DNA and y-induced phosphorylated
H2AX. The principle of DNA-ladder method
define that apoptotic cells will form a dis-
tinct DNA ladder with clear visible bands. The
genomic DNA from viable cells will stay on the
top of the gel as a highest molecular-weight
band.

As it is visible on the Figure 1: A) & B) for
the first period of culturing (24 hours), both
examined amino acids had significant radia-
tion protection activity. The DNA samples of the
group treated with NAC two hours before irra-
diation (for both absorbed doses) did not show
any laddering that correlated with the whole,
undamaged genomic DNA. The same result
was observed for the DNA samples of the group
treated with TMG two hours before irradiation

(for both absorbed dose). The DNA sample of
non-treated, irradiated control group present-
ed radiation-induced ladders formation. The
non-treated, non-irradiated group did not show
any laddering and confirmed the accuracy of
the results.

The results are different for the second period
of culturing (48 hours) as it is visible on Figure
2: A) & B). The DNA samples of the group treat-
ed with NAC two hours before irradiation with
1 Gy absorbed dose did not show any ladder-
ing that correlated with the whole, undamaged
genomic DNA. Some of the samples of the group
treated with TMG two hours before irradiation
with 1 Gy absorbed dose showed ladders for-
mation that correlated with DNA damage and
apoptosis. The DNA sample of non-treated, ir-
radiated control group presented radiation-in-
duced ladders formation. The non-treated, non-
irradiated group did not show any laddering
and confirmed the accuracy of the results. (Fig-
ure 2: A)The DNA samples of the groups treated
with NAC and TMG two hours before irradia-
tion with 3 Gy absorbed dose showed ladder-
ing formation to the half of tested group, which

Figure 1: DNA ladder formation for culturing period of 24 hours:
A) Samples treated with 1 Gy absorbed dose; B) Samples treated with 3 Gy absorbed dose.
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Figure 2: DNA ladder formation for culturing period of 48 hours:
A) Samples treated with 1 Gy absorbed dose; B) Samples treated with 3 Gy absorbed dose.
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on the Figure 3. R
Both of the amino acids NAC and TMG 0 ——
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to primary, human lymphocytes irradiated with
1 Gy and 2 Gy absorbed doses. The results of
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performance is relatively higher than that of
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CONCLUSION <2 MGy
The results of the presented study showed sig- %% 101
nificant radiation protection activity against gg 5]
DNA damage (chromosome damage and DNA
strand brakes) that correlated with their abil- 0 a—
ity to decrease the intracellular reactive oxygen 0Gy Gy NAC+Gy ~ TMG+Gy
species. The comparison between both amino Groups of samples

acid radioprotective ability showed that NAC
presented better protection, which correlated
with its excellent antioxidant properties.

Figure 3: Quantification of the results for 1 Gy and 3
Gy absorbed doses for A) 24 hours cultures; B) 48 hours
cultures.
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ABSTRACT

[lecTupuauTe ca pa3HOPOJHA B XUMUYECKO OT-
HOUIEHME Ipylia BKJIIOYBALla MHOTO Ha 6pOH MUpo-
KO M3I10JI3BaHU B CEJICKOTO CTONAHCTBO MTpenapaTu
3a arpoxMMHYecKa 3aliuTa.

3a pasJsiMKa OT OCTPUTE OTPABSAHUS, YUSATO ETHO-
JIOT'H4, NIaTOreHe3a, KIMHWUYHa KapTUHAa, AUarHoCTH-
Ka Y JIeueHHe Ca U3BECTHH, TPOGIEMBT C XPOHUUHHU-
Te UHTOKCHUKAI[UH BCe Ollle € 06EKT Ha MPOyYBaHE B
criellMa/M3MpaHaTa TOKCUKOJIOTUYHA JINTepaTypa.

XpOHI/I‘-IHI/ITe HWHTOKCUKAaUWHU C neCTUuougu ce
perucTpupar no-psAgKo OT OCTPUTE U NPUYHUHUTE
3a ToBa ca MHOro Ha 6poil. ExHa oT Tsx e B ocobe-
HOCTUTE HA KJIMHUYHOTO NPOTHYaHE Ha OCTPUTE
WHTOKCHKAIMH U Crielii$pUKaTa Ha OpraHOTPOIHA-
Ta TOKCUYHOCT NPHCHIIA 3a OTAEJIHUTE I'PYIIH IIpe-
napaTu. A €JHOKpAaTHAaTa €KCIIO3WIHA Ha TOKCHUY-
HU /103U OT IIpenapaTa 06ycJaBsi OCTPOTO Havyaso
u 6']3]330 pa3BHUTHE HAa K/IMHWUYHATa KapTHHA, KOETO
yJIeCHsIBA MAarHOCTUKATA HA OTPABSHETO.

XpOHI/I‘-IHI/ITe HWHTOKCUKAaUOWHU C NneCTUuougu ca
npeauMHo npopecruoHasHu. To3u GpakT ce cBBp3Ba

Pesticides are a various in their chemical char-
acteristics group including a lot of broadly used
in agriculture preparations for agrochemical pro-
tection. Unlike acute poisonings, whose etiology,
pathogenesis, clinical presentation, diagnosis and
treatment are familiar, the problem with chronic in-
toxications is still an object of study in specialised
toxicologic literature.

Chronic intoxications with pesticides are regis-
tered more rarely than the acute ones and the rea-
sons are numerous. One of them is the chracteristic
feature of clinical manifestations of acute poison-
ings and the specific organic toxicity of different
groups of preparations. The single use of toxic dos-
age of the preparation determines the acute onset
and fast development of the symptoms, that makes
the diagnosis of the posoning easier.

Chronic intoxications with pesticides are usu-
ally occupationally determined. That fact is related
to the circumstance that occupational exposure is
maintained over a longer amount of time and in
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C 06CTOSITEJICTBOTO, Ye MpodecuoHasHaTa eKCIo-
3UIUSA Ce OCBHIUIECTBSABA MPOIB/HKUTETHO BpeME B
MO-HUCKU KOHIIEHTPAI[UH, O6UKHOBEHO Ha OTKPHU-
TO, CbC CE30HHM MPEKbCBAHUS U B KOMOWHAIUS C
JPYTH MEeCTULIUH.

[To-IbJIEH ¥ TOYEH aHa/IM3 HAa TO3U THUI MATO-
JIOTHS B HallMOHaJ/IeH Malllab MoKe Jia ce HalpaBU
npy HaJlu4yve Ha JJaHHU OT perucTbpa Ha npode-
CUOHAJIHUTe 3a6osssBaHUs. IIpefocTaBIHETO Ha
TaKHBa, 06aye, e perylaMeHTHUpaH MPoIec, a U Te3U
JaHHHU TMPEACTABAT MPEeJAUMHO TPYA0BO-eKCIepT-
HaTa 4yacT Ha npo6seMa. OT Apyra cTpaHa, aHaJu-
3'bT HAa TO3U THUII ATOJIOTUSI ChOTHECEH KbM JPYTH
cTpaHu oT EBpomna 1 cBeTa ce 3aTpy/iHSIBa OT HEro-
JIEMUST OPOH Mpoy4YBaHUS B Ta3H 06J1aCT.

[Mopagu dakTa, Ye OCTPUTE MHTOKCHUKALUHU C
MECTUI[U/IHN YECTO Ce sIBABAT 6UTOB MPOGJIEM KaTO
M3pa3 Ha CyUIMUAHU HaMepeHHs, TIXHaTa peruc-
Tpalisl Ce OChIIeCTBSAIBA B ClelHaJu3upaHUuTe
TOKCHUKOJIOTUYHH I[EHTPOBE 3a JieYeHHe Ha OCTPHU
OTpaBsIHUS, KbJE€TO MAIUEHTUTE CE XOCITUTAINU3U-
parT 3a jUarHoCTUKA U JIeYeHHe.

He Taka, o6aye, CTOU BBIPOCHT C XPOHUYHUTE
WHTOKCHKAI[MH, YMETO JUATHOCTUIIMPAHE U PEru-
CTpUpaHe ca CUJIHO 3aTPYIHEHH.

Taka ce mopaJjJaT OCHOBATEeJHHU MOJ03PEHHs
3a ChIIECTBYBAaHETO Ha TO3W THI MaTOJIOTHUS MO-
J0o6HO Ha ,alcbepr” — ¢peHOMeEH XapaKTepeH M 3a
JPYTH Cpynu 3a60/1sIBaHUS.

HacTosi1i0To npoy4BaHe ce OMyUTBa Ja ,lI0BIUT-
He 3aBecaTa“ 3a HAJIMYHMETO Ha TaKbB THUI ,CKPUTA"
3a00.J1€BaeMOCT, /la yCTaHOBH (paKTOPUTE U TPUIUHH-
Te, KOUTO JOMPHHACAT 3a HeJoCTaThYHATa PasKpH-
BaeMOCT Ha XpOHUYHUTE OTPaABSHUS C ECTULIU/IH.

Kt04oBM AyMH : TpodecruoHa Ha eKCII03UIUS,
NECTUIU/IH, XPOHUYHU HHTOKCHUKAI[UU

lower concentrations, it is usually in open areas
with seasonal breaks and in combination with other
pesticides.

A fuller and more accurate analysis of this type
of pathology on a national level could be conducted
if data from the register of occupational diseases
was available. However this is a question of the oc-
cupational and expert part of the problem. On the
other hand the analysis of this type pathology done
for other European countries and countries from all
over the world is difficult because of the few con-
ducted studies.

Due to the fact that actue intoxications with
pesticides are often an everyday problem and could
be a from of commiting suicides their registration
is conducted in specialised toxicologic centres for
treatment of acute poisonings, where patients are
hospitalized for treatment and diagnosis.

The problem with chronic intoxications is dif-
ferent though, their diagnosis and registration are
very much hindered.

This is how reasonable suspicions of the exist-
ence of that kind of pathology resembling an ice-
berg are born - phenomeon chracteristic for other
diseases as well.

The current study is trying to open the curtain
for such a hidden type of morbidity, to set the phac-
tors and reasons that contribute to the insufficient
diagnosis of chronic pesticide poisonings.

Key words: professional exposure, pesticides,
chronic intoxications

INTRODUCTION

According to their chemical content pesticides
are divided into:

¢ Phosphorus containing compounds (PCC)

¢ Chloro - organic compounds (COC)

¢ Carbamates and dithiocarbamates
Nitrophenols
Pyrethroids
Dipyridyles
Thiazide derivatives

¢ Cumarine compounds
Mercury containing pesticides
Cuprum compounds
¢ Sulphur containing compounds
e Arsenic compounds
¢ Cyanogenic compounds

The possible ways of pesticides getting in
human organism regardless if it's a long-term
or short- term exposure, are inhalatory, oral,
through the skin and mucosa.
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Toxicokinetics and pathogenesis of chronic
intoxications with different types of pesticides
are different. Those differences come mainly
due to different physico-chemical properties,
way of influence, duration of contact, rhythm
and dosage of exposure, volatility, organic
and other phactors. since the discovered high
toxicity, cancerogenic and teratogenic effects
of chloro-organic pesticides and the follow-
ing prohibition of their production and use,
the use of other types of pesticides especially
phosphorus containing pesticides has grown
considerably.

And while clinical manifestation of acut
poisonings with pesticides are well studied and
their diagnosis isn’t causing problems, the cas-
es with chronic intoxications, which etiology is
mainly occupational are more rarely and more
difficultly diagnosed.

MATERIALS AND METHODS

The examined patients are hospitalized in the
occupational diseases unit for the period from
2011 to 2012 year. The following features were
analyzed:
- Total count of patients hospitalized in the unit
over the above mentioned period.
- Indications for hospitalization
- Final diagnoses registered according to the
ICD - 10

Official medical documentation is our
source of information:
- Register of patients admitted
- Medical history of every patient with diagnosis
on admition and final diagnosis, anamnestic
data, physical examination, paraclinical tests
and specialist opinions.
- Annual report of the diagnostic and treatment

of patiens.

RESULTS

In 2011 383 patiens were admitted in our unit.
The count of the diagnosed and treated in the
unit patienst for 2012 is 438. After analyzing all
the collected data it was established that none
of the 821 hospitalized in the unit in 2011 and

2012 patients was diagnosed with chronic pes-
ticide intoxication.

The following groups of occupationally ex-
posed to pesticides people in high risk were es-
tablished after analyzing the data published in
specialized medical literature and studies:

1. Directly occupied with the production of pesti-
cides workers.

2. Workers occupied with storage and transporta-
tion of pesticides.

3. Agricultural workers using the different types
of pesticides.

4. The occupied with work in areas treated with
pesticides.

5. High risk of intoxication is present in work-
ers occupied with periodical destruction of big
amounts of stored pesticides especially after
expiring of their sell-by date.

6. Professionally exposed to pesticides are chem-
ists, lab-workers and engineers working in mili-
tary centres.

7. Medical and medical staff in contact with pa-
tients with acute pesticide poisonings during
their transportation, treatment and diagnosis.

8. Lab-workers, chemists and other specialists
working with pesticides in different agricultur-
al institutions.

DISCUSSION

Some pesticides, especially the phosphorus
containing and choro-organic pesticides are
with high toxicity for people (1,2,3,4).

The repeated and long-term exposure to
pesticides in low concentrations that is seen in
occupationally exposed workers causes vari-
ous injuries of different organs and systems.
Extremely vulnerable to those is the neuro-
psychology of people. This fact is not random at
all. Almost all groups of pesticides, regardless of
their physico-chemical content, have different
but mostly high levels of lipophilicity and are li-
potropic. This is mostly known about phospho-
rus containing and chloro-organic pesticides.
Phosphorus containing pesticides influence
the central and peripheral neural structures
through inhibition of neural esterases (2,4).
Unlike acute poisonings chronic ones are devel-
oped slowly in time and their early diagnosis is
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highly impaired due to the non - specific char-
acter of clinical manifestations. The injuries of
neural system due to long - term exposure to
low concentrations of phosphorus containing
pesticides objectified in medical literature are
various:

- Disorders of memory and concentration

- Desorientation

- Deep depression

- Irritability

- Confusion

- Headaches

- Nightmares

- Prolonged time of reaction

- Sleepwalking

- Sleepiness or insomnia

- High risk of Alzheimer’s disease (10)

- Attention deficit hyperactivity disorder (ADHD)
in children (related to the influence of phospho-
rus containing compounds on mothers during
pregnancy) (11,12).

- Schizophrenia and schizophrenic syndrome

- Extrapyramide syndrome

A syndrome resembling flu was also de-
scribed (7) and the US Environment protection
agency includes the parathione in the group of
probable cancerogenes for people (8). Dichlor-
phos is also considered as a potentially can-
cerogenic as well as some carbamide pesticides
(2,9).

Other organs and systems are not rarely
influenced by chronic pesticide poisonings. In
the table below systemic and organ disorders
caused by long-term exposure to phosphorus
containing agents are listed.

Cardiocas- | Hematologic | Gastrointestinal | Skin and | Respiratory
cular system | disorders tract and liver | mucosa tract
Low arterial | Toxic anemia | Gastral secretion | conjunc- | Chronic
blood pres- | with methe- | disorders tivitis bronchitis
sure moglobinemia

(methaphos) | From functional Bronchial
bradycardia liver disorders | contact |asthma
to chronic derma-
toxic cardi- toxic hepatitis | titis
opathy (chlorphos,
methaphos)

Chloro-organic pesticides (COP) are unique
by their high cumulative activity. They are clas-
sic polytropic poisons with high polymorphism
of organic injury (1). Apart from their systemic
toxicity and neurotoxicity the long - term expo-
sure to COP is also related to myelotoxic effect.
Such is most commonly seen in poisonings with
dyens (aldrine, dyeldrine). Different systemic
and organ disorders are also seen when long
term exposure to COP is present (1,2):

- Early aterosclerosis and high risk of coronary
ischemia

- Chronic toxic hepatitis that manifests itself
without pain and has a benign development
and good prognosis.

- Toxic polyneuropathy

- Toxic encephalopathy

- Encephalomyelopolyradiculoneuropathy (se-
vere chronic intoxications)

- Hematologic disorders - anemia, agranulocyto-
sis, pancytopeny

- Sensitisation to different agents

Due to the established for some COP em-
briotoxic, teratogenic and mutagenic effect
their manufacturing and usage in the USA as
well as the countries in the EU were prohibited
(1,2,4,13).

Sensitisation to different agents is report-
ed for almost all groups of pesticides, the pro-
longed contact with such might cause irritative
skin and mucosa injuries - irritative conjunc-
tivitis, rhinitis, bronchitis, dermatitis (1). COP
are highly allergenic (2).

The long term exposure to carbamate pesti-
cides is related to neurotoxicity, thyreoid insuf-
ficiency, hemopoetic disorders.

In cases of chronic intoxications with nitro-
and chlorophenole pesticides hepatorenal syn-
drome, toxic cataract, thyreoid hyperfunction
are reported.

The injuries cause by long term exposure
to mercury containing pesticides is various as
well. They are manifested with hemorrhagic
gingivitis and stomatitis, toxic cerebrasteny and
encephalopathy, anemia, toxic cardiopathy, psy-
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choorganic syndrome, auditory and visual hal-
lucinations.

The copper containing pesticides can cause
chronic intoxications when there is a long term
exposure to low concentrations. They are mani-
fested with vegetovascular dystonia, toxic pneu-
mosclerosis, hemolytic anemia, yellow - green
coloring of the skin and teeth and also dark-red
colouring of the gingiva.

Factors determining the lack of accurate di-
agnosis of chronic pesticide intoxications:

- Occupationally exposed to pesticide workors
rarely seek medical help due to fear of losing
their jobs.

- The employers are not fully interested in the
adequate and ontime diagnosis of health prob-
lems amongst exposed to pesticides workers.

- The lack of professional qualification and clini-
cal experience amongst general practicioners
and doctors in occupational medicine units,
they are the first ones the patients seek.

- The not perfect model of healthcare that does
not allow intoxicated patients to be treated and
diagnosed at the right places in the right time.

- Chronic problems cause by the organisation
of inpatient and outpatient treatment of risk
groups, all that gets the patient into a circle
between the general practitioner, occupational
medicine units and specialized toxicologic and
pathologic medical help.

Factors hindering the early diagnosis of
chronic pesticide intoxications:

- Non specific clinical manifestation especially in
the early stages of chronic intoxication is rarely
related to exposure to pesticides.

- Broad spectrum differential diagnosis in such
cases. The difficulties often originate in the dif-
ficult differentiation of diseases with similar
manifestation as well as the need of differentia-
tion between different groups of pesticides.

- Lack of medical equipment for toxo-chemical
analysis and detection of preparations as well
as detection of a certain causing agent and it’s
metabolits in biologic material (blood, urine
etc.)

- Lack of knowledge of the norms in occupational
diseases medicine which hinders the timely di-
agnosis of poisonings.

CONCLUSION

1. The adverse effects of pesticides in the condi-
tion of a long term professional exposure is a
problem that is not well studied.

2. The reasons for the low rate of accurate diagno-
sis of chronic pesticide intoxications are com-
plex. Although a leading role must be given to
the lack of effective control of risk factors of the
working environment, the insufficient clinical
experience and knowledge of medical workers
that are directly engaged with the healthcare
problems and problems of work safety.

3. Early diagnosis and effective prevention from
toxic influences in different professions are
possible only if the mentioned above factors are
solved.

4. The key to solving of those problems is the
thorough knowledge of etiology, pathogen-
esis, clinical manifestation of intoxications
with different groups of pesticides and the
methods of their diagnosis. This is followed
by patients being referred to occupational
diseases specialists working at regional clini-
cal centres.
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OnucaHue Ha cayyau [ Case report )
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Cexuusd no npodecuoHaHu 3a60/1siBaHUs, MeUIIMHCKY YHHUBepCcUTeT - [l10BaUB

PE3IOME

ABSTRACT

YpTuKapusTa U aHTHOHEBPOTHYHHUSAT OTOK Ca
CUCTEMHHU peaKIM{, KOUTO Ce PAa3BHUBAT KAKTO IO
aJIepTUYHY, TaKa U M0 HeaJleprUYHU MeXaHU3MHU.
Te MoraT s1a 6'baT U NpodeCHOHATHO 06YCI0BEHH,
cboTBeTHO IgE u He IgE Menunpanu.

3aeTuTe B pa3/iMyHU chepu HaA 3eMeJIeTUETO
JINIA, YeCTO Ce SIBABAT NpodeCcHOoHaTHO EKCIIOHU-
paHu Ha pa3JIuYHU GAKTOPHU, KOUTO Ca B CbCTOSIHUE
Jla OTKJIIOYAT M3sBaTa Ha pa3HOOOpa3HU B maTore-
HETUYHO M KJIMHUYHO OTHOLIEHHWE aJIeprUYHU pe-
aAKLHH.

B cnenuanu3vpaHara MeJUIMHCKA JUTEPaTY-
pa nmy6JMKaLMH 32 CJly4au Ha yPTUKAPUS U aHTHO-
HEBPOTHUYEH OTOK IPU aHTAKHUPAHU ChC 3eMe/jiell-
CKH JIeMHOCTH NalueHTH, 06aJe, IOYTH JIUIICBAT.

KitoyoBU [yMHU: ypTHKapHs, aHTHOHEBPOTH-
YeH OTOK, podecruoHasieH KOHTAKT, 3eMe/iesIve.

Urticaria and angioneurotic edema are system
reactions that are developed by allergic as well
as non - allergic mechanisms. They could also be
professionally determined and mediated by IgE or
without it's mediation. People working in differ-
ent agricultural fields are often exposed to various
factors that are able to unlock the manifestation of
different in their pathogenesis and clinical course
allergic reactions. Publications of cases of urticaria
and angioneurotic edema in patients occupied with
agricultural work are almost lacking in specialized
medical literature.

Key words: urticaria, angioneurotic edema,
professional contact, agriculture
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INTRODUCTION

It is known that agriculture is a field that in-
cludes various types of activities some of which
include contact with materials leading to sensi-
tization of the organism.

Professional etiology is not rare for some
allergic diseases - bronchial asthma, hypersen-
sitivity pneumonitis, rhinitis. Professional risk
for some diseases such as byssinosis is too high
(1,2,3). The reason for the bronchoobstructive
syndrome in those patients is the non - immune
release of bronchoconstrictive substances and
mediators such as histamine and 5 - hydrox-
itriptamine (2).

Thermophilic actinomycetes cause immune
inflammation of the lung parenchyma after in-
halation of rotten hay dust in cow farms. That
is how the best studied type of hypersensitiv-
ity pneumonitis also known as farmer’s lung is
developed (4,5).

Different in their clinical manifestation and
pathogenesis allergic diseases and reactions
could be developed separately or simultaneous-
ly in one and the same professionally exposed
to agricultural allergens person. However such
cases are rare in clinical practice. That is why
their diagnosis is interesting from a scientific
point of view.

Materials and methods:

Two clinical cases of patients are present-
ed - one with urticaria and another with an-
gioneurotic edema. They were both treated and
diagnosed at the Department of occupational
diseases and allergology at the University hos-
pital in Plovdiv. Both of the patients are occu-
pied with agricultural activities that determine
their direct or indirect contact with allergens.
The first patient had been professionally been
exposed to wheat, corn, barley. The second of
the patients had also been in contact with ag-
ricultural products - barley, groats, wheat,
feed etc. The inhalation of dust that comed
out of those crops was prevalent. The noted in
the medical documentation of the first patient
symptoms were obstructed nose, sore throat,
sneezing, spastic caugh with expectoration of

a small amount of mucous sputum. The symt-
poms exacerbated during work.

The physical examination revealed urticar-
ial rash localized on the axilar area and lower
limbs including the feet in the first patient.

The second patient was also complaining
of symtpoms of rhinitis - profuse watery nose
discharge, sneezing, itchiness, nasal congestion
episodes. The symptoms of rhinitis are often ac-
companied by respiratory complaints - short-
ness of breath, wheezes, tightness in the chest,
irritating caugh. The complaints manifest and
exacerbate after massive exposition to grain
dust.

The physical examination detects nasal
obstruction, dysphony, angioneurotic edema
on the back. Coarse vesicular breathing with
prolonged expiration and diffuse crackles was
found on auscultation. After a thorough inquiry
about their medical backround of allergies al-
lergic reactions due to use of medications or
food, or to insects and other agents that most
commonly provoke similar symptoms accord-
ing to literature data are excluded for both pa-
tients.

Data of other diseases of general and sys-
temic origin that might cause urticaria or angi-
oedema are not present in medical documenta-
tion or reported by both patients (connective
tissue diseases, autoimmune disorders, neo-
plasms, infections or parasites).

Urticarial rash in patient 1
Localized on the right axillar area

CBngarian medicine vol. 4 Ne 3/2014




On the right foot

Angioneurotic edema in 2 patient

Complement system serum tests of patient 1

Complement Normal results
method result
component (adults)
Cc3 nephelometry 0.98 g/l 0,61-2,09 g/l
C4 nephelometry 0.34 g/l 0,122 - 0,495 g/l

Complement system serum tests of patient 2

Complement method result Normal results
component (adults)
C3 nephelometry 1.66 g/l 0,61-2,09 g/l
C4 nephelometry 0.39 g/l 0,122 - 0,495 g/l

DISCUSSION

Urticaria and angioneurotic edema are sys-
temic allergic reactions that could be devel-
oped through allergic and non - allergic mech-
anisms (1,3,4,5,6). Althought they are not
prevalent and frequent they are some of the
professional allergic diseases established with
studies on national and regional levels (1,3).
A possible reason for the edema in patient 2
could be hereditary angioedema (4,5,6). The
congenital angioedema was excluded on the
basis of clinical and laboratory criteria such as
the normal levels ov C4. It is known that C4 is
the most precise diagnostic test for hereditary
angioneurotic edema and is in low levels even
between exacerbations (4,5,6). It is absolutely
possible that the professional contact with ag-
ricultural materials of the presented patients
was the one unlocking the sensitization of the
organism.

Urticaria and angioedema are developed
along with other concomitant allergic problems
present in the patients - allergic rhinitis, asth-
ma, and hypersensitivity pneumonitis must be
excluded after more precise diagnostic process.
In some already published studies the simul-
taneous or consecutive onsets of several aller-
gic diseases were found in children (10.16.17).
There is also a considerable count of similar
combinations of allergic syndromes in people
in active age as well as professionally exposed
patients (3,7,8,12,14,15). Combined manifesta-
tion with urticaria and angioneurotic edema is
not rare as well (9,11,13).

However the role of the factors of the work-
ing environment that can unlock such problems
are poorly studied. The activities the agricultur-
al work involves also contribute to this, which
could be seen by the presented by us cases.The
criteria that support the professional etiology
of the allergic diseases found in the patients are
presented in the table.

They are in concordance with the used in
professional diseases pathology criteria accept-
ed as norms that determine whether a disease
is professionally determined.
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Criteria for diagnosis and evaluation of professional etiology of the objectified in the patients

allergic pathology:

Work hygiene

Etiologic factors

Clinical manifestation
(diagnosis, syndromes)

Objectifies the professional occupation and
typical risk factors (in the presented cases
this is a professional contact with agricultural

Allergenes that the agricultural products
contain (proteins), toxic pesticide substances
used for cultivation, preservation, storage and
transportation of the plants. Dust inhaled from

Urticaria
Angioneurotic edema
Bronchial asthma
Allergic rhinitis

products — seeds, grains, feed etc.)

grains and feed.

Hypersensitivity pneumonitis

Gratis period

Conditions for acceptance of professional etiology

1) Not necessary for atopic diseases
2) For other types — from 1 to 10 years
depending on the type and term of

exposure

1) Proven professional contact
2) Praclinical tests:
— Chest roentgenography
— Functional lung tests
— CT-scan
— General and antigen specific IgE test
— Immunologic tests
— Otolaryngologic examination

CONCLUSIONS

1. Manifestation of systemic allergic reactions
such as urticaria and angioneurotic edema in
people working in agriculture is possible and
should not be ignored.

. Pathogenic mechanisms and clinical manifesta-
tion of allergic reactions could be too various.

. Professional etiology of allergic diseases should
be discussed on the basis of objective criteria
officially accepted as norms.

. The thorough knowledge of risk factors of work
environment and mechanisms of allergic pa-
thology results in more effective treatment of
problems present in such patients.

The photographic material is published
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N3suckBaHua kom aBmopume / Author’siquidelines, )

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 MeguuuHa“, u3jaHue Ha
bbarapckara Akagemus Ha Haykute u U3ky-
ctBaTa, OTneneHre 3a Hayka, HayyeH 1jeHTBp
no MeJUIMHA W 3JpaBeona3BaHe, HM3/M3a B
YeTUPU KHUKKHU TOAMIIHO. , Bbiarapcka menu-
IIMHA“ e JOoCT'hIIHA OHJIAMH Ha caiTa Ha BAHH,
paszes u3faHus.

B Hero ce oTnevyaTBaT OpUTrHMHAJIHU HayYHU
CTaTHH, Ka3yMCTUYHHU CbOOLIEHUs, 0030pH, pe-
LIeH3UH U CbOOLeHUs 32 IPOBEeJleH! UM IIpeJ-
CTOSILLIY HAYYHU KOHT'PeCH, CHMIIO3UYMH U JIPYTU
MaTepHa/u B 06J1acTa Ha KJIMHWYHATa U QyH/a-
MeHTa/IHaTa MeJunHa. CIMcaHWeTo U3J1M3a Ha
AQHIVIMKMCKU €3UK C TOAPOOHU pe3toMeTa Ha O'bJI-
rapCcKu U aHIVIMMCKU. M3KJI0UeHUs ce MpaBAT
3a 0030pHU CTaTHUM 10 0COOEHO 3HAYUMHU TEMHM.
3aryiaBUATa, aBTOPCKUTE KOJIEKTHMBH, a CbLIO
HaJNMCUTE U O3HAYEHUATA Ha UIKOCTPALUUTE U
B TaOJIMLMTE Ce OTIeYaTBaT U Ha /iBaTa e3uKa.

MaTtepuanuTe Tps6Ba Jja ce peJoCTaBAT B
JlBa e/JHAKBHU eK3eMILJISpa, HalleyaTaHU Ha NHU-
Hielnja MallMHa MJIM Ha KOMIIOTBP, HA XapTUs
¢dopmat A4 (21 x 30 cM), 60 3Haka Ha 30 pena
IpYU IBOEH UHTEPBaJ MexX/y peZloBeTe ( CTaH-
JlapTHa MallWHOMUCHA cTpaHuua). OcBeH ToBa
MoraT Ja 6’bJaT U3NpaTeHU KaTO NMpPUKadYeHU
¢dalsoBe N0 eJIeKTPOHHATA MOLIA HA a/IpECHUTE,
IIOCOYEHU MO-/0JTY.

06eMbT Ha Ipe/ICTABEHUTE PabOTH He TPsIo-
Ba Jla npeBrwana 10 cTaHAAPTHU CTPaHUILM 3a
opuruHasiHuTe cratuu (uad 5000 aymu ciopef,
CTaHJAapTa Ha aHIVIOCAKCOHCKUTe u3JaHus) 12
crpanuiy (7 500 nymu) 3a 0630pHUTE CTATHH,
3-4 cTpaHUIM 32 Ka3yMCTUYHUTE CHOOLIEHUS,
4 ctpaHuLM 3a MHOpPMALUM OTHOCHO HAay4YHU
nposiBM B bbirapusi u B 4y»KOMHA, KaKTO U 3a
Hay4HM JIUCKYCHH, 2 CTPAaHULM 3a pelieH3UH Ha
KHUTH (MOHOTpadHU ¥ y4ebHUIH). B mocoyeHus
00€eM ce BK/IIOYBAT KHUTONUCHT U BCUY-KU UJTIOC-
Tpauyu U Tabinnu. B cbiius He ce BKJIIOYBAT pe-
3l0MeTaTa Ha O'bJrapCKyd U aHIJIMMCKH, YUH-TO
06eM TpsibBa Jia 6'be okoJio 200 AyMH 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 mamuHomMcHU pena). PestomeraTa ce
NpeJCTaBsAT Ha OTAeJHHU cTpaHulu.Te Tpsi6Ba
Jla 0Tpa3sBaT KOHKPETHO PabOTHATAXUIIOTe3a U
1|eJITa Ha pa3paboTKaTa, U3M0JI3BAHUTE METO/IY,
Hal-BOXXHUTE pe3y/ITaTH U 3akJtodyeHus. Kirto-
yoBUTe AyMHu (A0 5), cbobpasenu c ,Medline®,
TpsiGBA Jla Ce IOCOYAT B Kpasi HAa BCSKO Pe3OMe.

CTpyKTypaTta Ha cTraTMUTe Tpsi6Ba [a
OTroBaps Ha CJieIHUTEe U3UCKBAHUS:

THUTY/JIHA CTPAHULA

a) 3aryiaBue, MMeHa Ha aBTopuUTe (COGCTBEHO UMe
¥ ¢aMuIns), Ha3BaHUEe HAa HAayyHaTa OpraHH-
3anus WM JIe4eGHOTO 3aBeJleHHe, B KOETO Te
pa6oTsT. [Ipy moBeye OT eZJHO 32 BeJieHUE UMe-
HaTa Ha ChIIUTE U HA CbOTBETHUTE aBTOPHU Ce
MapKHUpaT C HUPHU WU 3BE3TUIKH;

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

3ab6eJsiexKKa: IpY CTaTHUM OT YY>KAU aBTOPHU
O'bJrAapPCKUAT TEKCT CJe[iBa aHTJIMKACKUS. Toy-
HUST MPEBOJ, OT aHIVIMHUCKU Ha O'bJrapCKU ce
ocurypsiBa oT pefilakuusita. ToBa ce oTHacs ¥ 3a
OCTaHaJIMTe TEKCTOBE, BKJIKYUTEJNHO pe3toMe-
TaTa Ha O'bJIFAPCKU.

OCHOBEH TEeKCT Ha cTaTUsATa. 3arJlaBusTa U
noj3arjaBusiTa cjaejBa Ja ObJaT yeJHaKBEHU
Y pa3/IMYUMH.

OpurvuHa/JHUTE CTAaTUU 3a0bDKUTETHO
TpsA6Ba Ja UMaT cJejHaTa CTPYKTypa: YBOZ,
MaTepual U MeTOAH, COOCTBEHU pe3yJITaTH,
00CBKJaHe, 3aKJ/II04YeHNe UIH U3BO/I,

MeToaukuTe ciaefBa Jia 6bAaT MOJAPOOHO
ONKCAaHU (BKJIOYUTENHO BUABT U dupMaTa
MPOM3BOJIMTE/]] HA M3MOJ3BAHUTE PEaKTHUBU
vanaparypa). CbLI0TO ce OTHAcs U 3a CTaTHUC-
THUYECKHUTE METO/H.

Te3u U3MCKBaHUSI He BaXKaT 3a 0030pUTE U
JlpyruTe BUJl0OBe nyOJiMKauuu. B Tekcra ce go-
MycKaT caMO OQHIMAIHO NPHUETHUTE MeX/yHa-
POJIHM ChKpallleHUs]; IPYU U3M0JI3BaHe Ha JAPYTH
CbKpallleHUsI Te TpsibBa Ja 6'bJlaT U3PUYHO I0-
COYEHU B TEKCTA. 3a MEPHUTE eJUHULIY € 3a1bJI-
KUTeJIHA MexAyHapoaHaTta cucteMa Sl. LlutaTtu-
Te BBTPE B TEKCTA € NMPEeNnoOpPbYMUTEHO 1A 6'bJaT
0TO6eJIsI3BaHW CaMO C HoMepaTa UM B KHUTOIIKCA.
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The references should be presented on a sep-
arate page at the end of the manuscript. It is
recommended that the number of references
should not

Exceed 20 titles for the original articles and
40 titles for the reviews; 70 % of them should be
published in the last 5 years. References should
be listed in alphabetical order, English first, fol-
lowed by the Bulgarian ones in the respective
alphabetic order. The number of the reference
should be followed by the family name of the
first author and then his/her initials, names of
the second and other authors should start with
the initials followed by the family names. The
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followed by the name of the journal where it
has been published (or its generally accepted
abbreviation), volume, year, issue, first and last
page. Chapters of books should be cited in the
same way, the full name off the chapter first, fol-
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lisher, town, year, first and final page number of
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EXAMPLES:

Reference to a journal article:

1. McLachan, S., M. F. Prumel, B. Rapoport. Cell
Mediated or Humoral Immunity in Graves’
Ophthalmopathy? ]. Clin. Endocrinol. Metab.,
78,1994, 5,1070-1074.

Reference to a book chapter:

2. Delange, F. Endemic Cretenism. In: The Thyroid
(Eds. L. Braveman and R. Utiger). Lippincott Co,
Philadelphia, 1991, 942-955.

SUBMISSION OF MANUSCRIPTS

The original and one copy of the complete man-
uscript are submitted together with a covering
letter granting the consent of all authors for the
publication of the article as well as a statement
that it has not been published previously else-
where and signed by the first author. The pro-
cedure should be complemented via electronic
submission. Manuscripts of articles accepted

WJIIOCTPALIMH U TABJIMIIH

CHuMKuUTe - ocBeH B Word, 3a /ja ce 3Hae MeCTO-
NI0JIOXKEHUETO UM, C/leJiBa Ja 6'bAaT npesocTa-
BEHU U KaTo OTAesqHHU ¢daijioBe BbB popmar
jpg, tif mnu bitmap.

Wawoctpanuure KbM TekcTa (durypy,
rpaduKy, JUarpamMu, CXeMHd U Jip. YePHO-6esH
KOMUS C He06XOAUMHUSA JJ0ObP KOHTPACT U Ka-
4YeCTBO) Ce MpeJCTaBAT Ha OTJeJHU JIUCTOBE
(6e3 obsicHUTe/IeH TEKCT), B OpUTHHaJ U [iBe
KOIHS 32 BCSAKA OT TAX. TEKCT'BT KbM QUTYPUTE
CbC CbOTBETHATa UM HOMepauus (Ha 6bjarap-
CKM U Ha aHIVIMUCKU e3UK) ce 0TOesIsI3Ba BbTpe
B OCHOBHOTO TEKCTYaJIHO TS1JI0O Ha CTaTUsATa
N0/l CbOTBETHUS HOMEpP Ha MSCTOTO, KbJETO
TpsIOBa /A ce pasNoJIoKU NpPH MpejedyaTHATa
noarotroBka.TabiuLuTe ce NpeACTaBAT C TOTO-
BO HalMCaHU OBSCHUTENHU TEKCTOBE Ha ObJI-
rapCcKy M Ha aHIVIMHCKU, KOUTO capasmnoJioxe-
HU Ha/Jl TIX; HOMepaLUsATa UM e OTJesHa (ChLo
c apabcku uudpu).

HU3M0/I3BAHA JINTEPATYPA

KHuronucsbT ce npejctaBs Ha OTAEJEH JIUCT.
BposAT Ha UMTHUPAHUTE HU3TOYHHUIIM € Mpemno-
pPBUUTESIHO Aa He HaaxBbpJasa 20 (3a 063opu-
Te 10 40), kato 70 % oT TAX Aa 6bAAT OT MO-
cneguute 5 roguHu. [logpexxaaHeTo cTaBa Mo
a3bydeH pej; (MbpBO Ha JIaATUHUIIA, TOCJE Ha
KHPWIHILIA), KaTo cJieJi MOPEeJHUsS HOMep ce
oT6es1s13Ba GaMUJIHOTO MMe Ha IIMbPBUS aBTOP,
cjieJ] TOBAa UHUIMATIUTE MY; BCUUKU OCTaHAJIH
aBTOpPU Ce MOCOYBAT C WHUIIUAIHUTE, TOCTE]]-
BaHU OT $paMUJIHOTO UMe (B o6paTeH pen) A0
TPEeTHsI aBTOP, MOCJE/IBAHU OT ChKpalllllleHHe-
Toet Al. CiieiBa 111710TO 3arjiaBUe Ha IUTUPA-
HaTa CTaTHs, CJieJi Hero Ha3BaHUETO Ha CITMCa-
HUEeTO (MJIU 0O6LIONPUETOTO My ChKpallleHue),
TOM, TOJIUHA, 6pOH Ha KHW)KKATa, HaYaJIHaTa U
KpalHara ctpaHuna. [1aBu (paszaeniu) oT KHU-
M Ce M3MHKCBAT MO aHAJIOTUYEeH HA4WH, KaTo
cJeJ aBTOpa W 3arjilaBUeTO Ha IviaBaTa (pas-
Jlesa) ce oTOesisI3BAT MBJHOTO 3arjiaBue Ha
KHUTaTa, MMeHaTa Ha peJlakTopuTe (B CKOOH),
W3/1aTeJICTBOTO, I'PaJlbT YU roAMHAaTa Ha U3Ja-
BaHe, HavyaJ/IHaTa U KpalHaTa CTpaHUIIA.
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Peer-review process: following the inter-
national standards in the field, the Editorial
board has adopted double-blind peer-review
policy assigned to independent referees. The
authors are encouraged to submit the names
of three potential referees for editorial consid-
eration

PUBLICATION ETHICS
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The editor is responsible for deciding which of
the articles submitted to the journal should be
published.

The editor may be guided by the policies of
the journal’s editorial board and constrained by
such legal requirements as shall then be in force
regarding libel, copyright infringement and pla-
giarism. The editor may confer with other edi-
tors or reviewers in making this decision.

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.

The editor and any editorial staff must not
disclose any information about a submitted
manuscript to anyone other than the corre-
sponding author, reviewers, potential review-
ers, other editorial advisers, and the publisher,
as appropriate.

AUTHORS’ OBLIGATIONS

The authors should ensure that they have writ-
ten entirely original works, and if the authors
have used the work and/or words of others that
this has been appropriately cited or quoted.

An author should not in general publish
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publication. Submitting the same manuscript to
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unethical publishing behaviour and is unaccep-
table.

ITPUMEPH:

CraTusd OT cnucaHue:

1. McLachlan, S., M. F.Prumel, B. Rapoport. Cell
Mediated or Humoral Immunity in Graves’
Ophthalmopathy? ]. Clin. Endocrinol. Metab.,
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AJZIPEC 3A KOPECIIOHJAEHIIUSI C ABTOPUTE

Toii ce naBa B Kpasi HA BCSIKA CTATUSA U ChAbprKa
BCUYKH HEOOXOJUMU JIaHHU (BKJI. eJIeKTPOHHA
noia) Ha O'bJITapCKU €3UK 3a eJUH OT aBTOPH-
Te, KOUTO OTTroBaps 3a KOPECIOHAEHIUATA.
Bcuuku pbKonucH Tpsi6Ba /A ce U3MpaliaT C
NPUJPYKUTETHO MHCMO, TOANKUCAHU OT aBTOPH-
Te, C KOETO MOTBBbPKJAABaT ChIVIACUETO CH 3a OT-
nevyaTBaHe B CIL ,bbarapcka megunuHa“ B nuc-
MOTO Tpsi6Ba Aa ObJe 0TOessA3aH0, Ye MaTepHra-
JI'bT He e OUJI OTTIeYaTBaH B APYTH HAYYHHU CIIHCA-
HUS y HAC U B Yy»KOHHa. PbKoMMCH He ce BpbLIAT.

ITPOLEAYPA 110 PEHEH3HUPAHE:

C orsies cna3BaHe Ha MeX/yHAapOJHHUTE CTaH-
JlapTH, peAaKIMOHHATA KOJIeTHUs e Tpuesa
npoueaypa Mo ‘ABOMHO cjsna’ peleH3us OT
He3aBUCMMHO pedepeHTH. Ha aBTOpUTE Ce
npeJoCTaBsl Bb3MOXKHOCTA Jia MPeAJIoKaT Ha
BHHMaHHUETO HA peIaKI[UOHHUS eKUIl TPU UMe-
Ha Ha CMelUaJMCTH B TAIXHATA 06J1aCT KaTo I0-
TEHIIMAJIHU PelleH3eHTH.

IMYBJIUKAIIMOHHA ETUKA
3AZ'b/IKEHUS HA PEJAKTOPA

PeakTopbT HOCH OTTOBOPHOCTA 3a B3eMaHe
Ha pelleHHeTOo KOsl OT U3NPAaTEeHUTe CTATUH /1a
6'bJe MyOJMKyBaHa.

[Ipy ToBa pefaKTOPBT ce CbobpassiBa ChC
3aKOHOBM OTpPaHUYEHUSs], CBbP3aHU C Bb3bp-
»KaHe OT JJUCKpeAUTHpaHe, HapylllaBaHe Ha aB-
TOPCKHU IpaBa UM MJIaruaTCTBO.

PepakTopbT olLieHsIBA HWHTeJIeKTya/HaTa
CTOMHOCT Ha eIUH TPYZA 6e3 orie] Ha Bb3PacT,
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10JI, pacoBa MPUHA/JIEKHOCT, CEKCyaiHa OpH-
eHTallsl, PeJIUTM03HU yoexJeHus u np. ¢op-
MU Ha JJUCKPUMUHALUS

PelakTopbT He pa3kpuBa HHPOPMAIKS O
OTHOLIIEHH e Ha P'bKOIKMCA Ha IPYTH JIM1a OCBEH
pe3eH3eHTUTE, aBTOPUTE 32 KOPECIIOHAEHIIMS,
u3JaTessl U JPYTUTe YJeHOBe Ha peJlaKIuOH-
HaTa KoJIerusl.

3AABJIXKEHUSA HA ABTOPUTE

ABTOpUTE c/e/iBa Ja OCUTYPSAT OPUTMHAIHHU
NpoM3BeJleHUs], B KOUTO He ca WU3M0JI3BaHU
TPyZIOBe WJIK M3pa3u Ha APYyrd aBTOpU 6e3 jaa
6'bJaT UUTHPAHHU.

[lo npuHLMI aBTOPUTE He CIe/iBa Aa My6JI1-
KyBaT MHOT'OKpPAaTHO MaTepuaJi, KOUTO MOBTapsl
0 ChILECTBO A3JIeHO U3C/e/iBaHe B JIPYTy CIU-
CaHUS WM I'bPBUYHU Ny6/iMKanuu. He ce npue-
Ma MpeJICTaBIHEeTO Ha eJJUH U ChIIU P'bKOIKC B
noBeyYe OT e/JHO CIIMCaHHe eJJHOBPEMEHHO.

TpynoBeTe u NPUHOCHT HA APYyrUTe aBTO-
P4, OTHOCUMM KbM NpeAMeTa Ha PbKOIMUCA,
Tpsi6Ba Jla 6bAaT oTpa3eHU moj GopmaTa Ha
UTHUPAHUSL.

Bcuuku JM1a, KOUTO /1A AaJId CBOSI IPUHOC
3a KOHILENUUATA, JUTEPATypPHUS aHAIU3, JU-
3aifHa, U3I'bJIHEHUETO WJIM UHTEepIpeTalusaTa
Ha JJaHHUTe, CJe/iBa Ja 6'bJjaT MOCOYEHU KATO
ChaBTOPH.

ABTOPBT 3a KOPECHOHJIEHI[USI HOCHU OTTO-
BOPHOCT 3a TOBAa BCUYKU ChaBTOPH Ja 6bAaT
3aMo3HaTH U Jja ca U3pasu/id CBOETO ojo6pe-
HUEe 3a CbAbpKAHUETO Ha IMpejJiaraHus 3a
ny6JIMKyBaHe MaTepyaJl.

3AABJIDKEHUA HA PELIEH3EHTHUTE

PeHeHBEHTI/ITe nognoMaraTt pegKaTopa IIpHU
B3€MadH€ Ha pelleHHe. HOCpe,ELCTBOM peaak-
OMOHHATA KOMYHHUKaAlLlUA Te MoraT Ada IMOAIIO-
MOT'HAT aBTOpPa B MOBHIIdBAHE a Ka4€CTBOTO
Ha CTaTHUATAa

Bcuuku PBKOIINCH, IIOJYYEHHU 3a pPELEH-
3HUpaHe cdjie[iBa Aa Ce CYUTAT 3d IOBEPUTEJITHU
MaTepHaJil U TAXHOTO CbAbPXKAHHE HA CJIeJBA
Aa ce pa3KpHuBa IpeJ HUKOI'o, OCBE€H C pa3pe-
HIeHHUeTO 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 Ja ce MPUABPXKAT
KbM OOEKTHBHM CTAaHJApPTH Ha oljeHKa. JIny-
HU HaNaJKH Cpelly aBTOPHUTE ca HeMpHUeMJIH-
BU. KpuTH4YHUTE 3a0€/IeXKKH cie/iBa Ja O'bAaT
NOJIKperneHy C apryMeHTH.

KOH®/IMKT HA UHTEPECH

Heny6/svKyBaHUM MaTepuasu He MoratT Ja 6b-
JlaT U3I0JI3BaHU B COOCTBEHHU H3CJIeIBAHUS Ha
penakTopa 6e3 U3PUUHOTO MUCMEHO ChIJIacue
Ha aBTOPUTE.

ABTopuTe ciefBa Ja O6GABAT BCUYKU (u-
HAHCOBU WJIK APTU CbILECTBEHU KOHQJIUKTU
Ha UHTEpecH, KOUTO MOTaT /1a OKaXKaT BJAUSHUE
B'bpPY MHTEpIPETALMATA HA TEXHUTE PEe3Y/ITATH.
Bcuuky M3TOYHULIM Ha GUHAHCUPaHe Ha MpoBe-
JleHWTe MPOoy4YBaHUs cjie/iBa Jia 6'b/iaT 0OsIBEHU.

ETn4yecku cbo6pakeHUs IO OTHOLIEHUE
Ha CaMHUTe HU3CJeJBaHUA: BCUUKU TPYAOBE,
KOUTO OTPa3siBaT eKCIIEPUMEHTH C Xopa CJe[-
Ba Jla 6'bJjaT CbOOpPA3EHU C ETUUECKHUTE HOPMHU
Y peryJjaiuu, BbBeJeHU OT CbOTBETHUS MECT-
Ha WU pervoHa/iHa HayyHa KOMHUCHUS U /WU
c Jleknapauusita OT XeJI3UHKH, PEeBU3HUS OT
2000r. EkcnepuMeHTHTe C »KMBOTHHU CJieJiBa Jia
6'b/aT CbhII0 TaKa CbOOpPa3eHU CbC CbOTBETHU-
Te HOPMHU U IIpaBUJIA.

Cnen moJsioKHTesIHA pelleH3Us U oJjo6pe-
HUe Ha peAKoJIerusiTa, aBTOPUTE Ha CTATHS-
Ta J'bJDKAT 3alljialllaHe B pa3Mmep Ha 10 JsB. 3a
BCSIKA CTaHAApPTHA MalIMHOMKCHA CTPAHUIA, C
orJieJ, Ha MOKpUBaHe Pa3HOCKUTeE M0 aHTUHCKa
€3UKOBa peJiKallys Ha TeKCTa U KOPEKTYPH

BCHYKH MATEPHAJIH 3A CHHMCAHHETO CE U3ITPA-
AT HA ITIOCOYEHMS AZPEC HA PEJAKIIMSITA:

[pod. I-p @unun KymanoB
1431 Codus, yn. 3apase 2, YCBAJIE

WJIN HA CJIEAHUSA EJIEKTPOHEH A/IPEC:
[Ipod. [-p ®uanun KymaHos, ryiaBeH peJjlakTop:
phkumanov@lycos.com

C KOIIUE 10 HAYYHHUS CEKPETAP -

[Ipod. a-p Apo3acrtoit CTOSHOB:
stojanovpisevski@gmail.com
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