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lNokaHeH 0630p / Invited review:

EARLY DETECTION OF CONTRAST-INDUCED NEPHROPATHY WITH
NOVEL BIOMARKER NEUTROPHIL GELATINASE-ASSOCIATED
LIPOCALIN (NGAL) AND RENOPROTECTIVE EFFECTS OF DIFFERENT

PROPHYLAXIS STRATEGIES

Illiyana Petrova, MD
Clinic of Cardiology, National Heart Hospital

PAHHO JUATHOCTULIUPAHE HA KOHTPACT-UHAYLIUPAHA
HE®POIIATHUSA C HOBUA BUOMAPKEP HEYTPO®UJI 'EJIATUHA3A-
AcolMUPAH JIMITOKAJIUH (HI'AJI) U PEHOIPOTEKTUBHUTE
E®EKTH HA PA3J/IMYHU NPOPUJIAKTUYHHU CTPATETUH

A-p Unusna [lemposa

Kinunuka no Kapauosnorus, Hagynonanna Kapguosiornyna bosnuna

PE3IOME

KonTpacTt-unayinupanata Hepponarus (KUH) e
TEPMUH M3MOJI3BaH 32 OCTpa GbOpeyHa HeAoCTa-
TBYHOCT, HaCTbIINUJIA CJIe/l BbTPECHL0BO IPUIOXKeE-
HUE Ha KOHTPACTHU BellecTBa, 06MYalHO U3I0JI3-
BaHU NpHU CbpAevyHa aHruorpadus. Pa3Burtuero
Ha KWH e cBbp3aHoO € Apyru cepruo3HU NOCaAeAALA
KaTo TOJIEMU HeXeJIaHU ChbPAEeYHO-ChJ0BU ChOU-
THSI U CMBPTHOCT. CblleBpeMeHHO GpOosi Ha KOHT-
pacTHUTe aHTHOTpadUH U IEPKYTaHHU KOPOHAPHU
VHTEPBEHIIMU HapacTBa HeNpPeKbCHATO BCAKa ro-
JYHAa, KOeTOo BOJH J0 ToBUIlIaBaHe YyecTtoTa Ha KWUH.

B ocHoBaTa Ha npeBeHLUATA CTOU NOAXOALIATa
pucKoBa cTpaTuUKALMs, UHTPaBeHO3Ha XU/ paTa-
1ys ¢ GU3UOJIOTUYEH CEPYM WJIM HAaTPUEB GUKAp-
OOHAT, NpeyCcTaHOBsIBaHe Ha HePPOTOKCUUHHUTE
MeJMKaMeHTH, U3I0JI3BaHeTO Ha HUCKO- UJIH U30-
OCMOJIapHU KOHTPACTHU BellleCcTBa U pefylupaHe
Ha IpuJoXeHaTa JAo3a. HAkon npoyyBaHus JoOKa-

ABSTRACT

The contrast-induced nephropathy (CIN) is a
term applied to acute renal failure associated with
intravascular injection of contrast agents typically
used for cardiac angiography. The development
of CIN is associated with other adverse outcomes
including major adverse cardiovascular events
(MACE) and death. At the same time, the number of
contrast angiographies and percutaneous coronary
intervention increase continuously each year, which
may possibly result in increased incidence of CIN.

The cornerstone of prevention is appropriate risk
stratification, intravenous hydration with normal
saline or sodium bicarbonate, withholding of
nephrotoxic medications, use of low or isoosmolar
contrast, and contrast dose reduction. Some studies
have shown that acetylcysteine may have additional
preventive capacity administrated before and after
contrast angiography.
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3axa, ye alleTUJILUCTEUMH'BT MOXKE J1a UMa JI0M'bJIHHU-
TeJIHA IPEBAaHTHUBHA CUJIA, aKO Ce MPUJIOKU Npeaun
Y cJlefi KOHTpAcTHATa aHruorpadus.

OT MU3KJIIOUYUTESHA BOXXHOCT € PAaHHOTO YJ/aBs-
He Ha KMH u azexkBaTHUTe NpeBaHTUBHU MEPKHU
3a HaMaJIAiBaHETO Ha HeoYaKBaHUTE yCJOXXHEHHUS.
Bce omie ce ThpPCAT HaAeXAeH J1abopaTOPEH TECT
WJIM CTOMHOCT, KOUTO Jla pa3No3HasAT GbOpedHo-
TO yBpexXJjaHe MpeJiu HapacTBaHETO Ha CEpyMHUS
KpeaTuHHUH. Te 6uxa GUJIM HAK-MOJIE3HUS MOAXO[
3a 3amoyBaHe Ha MOAXOAAILL0 JedyeHHe HaBpeMe.
Heytpodun lesaTuHaza-AcouuvpaH JIMmokaauH
(HTAJT) e HOB 6uoMapKep NpecKa3Ball] 0OCTPO 6'b-
OpevyHO yBpexAaHe U HaZIeX/JeH 32 paHHa JUarHo-
ctuka Ha KMH, npu nagueHTy NoAJ10)KeHU Ha KOHT-
pacTtHa anruorpadus. OcBoboxkaaBaneTo Ha HI'AJI
HaCTBIIBa /|0 YacoBe CJeJ, CTUMYJIU KaTO UCXEMMUS
WJIM TOKCHUYHOCT, KOUTO Ca CBBP3aHU C TYOYJHO
yBpeX/JiaHe U 'bJIFO BpeMe NMpeJu perucTpupaHe
Ha yBeJIMBaHe B CEPYMHUTE HMBA Ha KpeaTUHUHA.
HusaTta Ha HI'AJI 6s1xa npe/yio’keH! KaTo WHINKa-
TOp B peasiHO BpeMe 3a OCTPO 6'bOpEedHO yBpexaa-
He I0KaTO HUBAaTa Ha KpeaTHHHHA U CKOPOCTTa Ha
ryioMepyJsiHa QUITPAIUs ca MapKepH 3a PYHKINO-
HUpaLys 6pod HePpPOHH.

KinrwoyoBu aymu: KoHTpacT-uHAyUMpaHa He-
¢dpomnaTtus, HoBU OGuoMapkepu, HeyTpodun lena-
THHa3a-Aconuupat Jlunokanuu (HI'AJ)

The early detection of CIN as well as adequate
preventive measures aiming at reduction of
unexpected complication is extremely important.
It's still searching for a reliable laboratory value
or test that recognizes renal damage before serum
creatinine increase. It would be a most helpful tool
to initiate proper treatment on time. Neutrophil
Gelatinase-Associated Lipocalin (NGAL), a new
biomarker predictive for acute renal injury has
been shown to be capable for earlier diagnosis of
CIN in patients undergoing contrast angiography.
The release of NGAL occurs within hours after
the stimulus associated with tubular damage by
ischemia or toxicity and long before an increase
in serum creatinine level occurs. NGAL level has
been proposed to be real-time indicator of active
kidney damage whereas creatinine level and GFR
are markers of functional nephron number.

Key words: contrast-induced nephropathy;
new biomarkers, Neutrophil Gelatinase-Associated
Lipocalin (NGAL)

1. INTRODUCTION. EPIDEMIOLOGY

In recent years, the use of contrast agents (CA)
has increased steadily in routine medical prac-
tice. One of the mostimportant and well-known
complications of CA administration is contrast-
induced nephropathy (CIN). With the growing
complexity of diagnostic and interventional
procedures, which require large doses of CA
and are performed in an ever-expanding num-
ber of elderly patients with a high prevalence
of chronic kidney disease (CKD) and other co-
morbidities, CIN and its clinical management
are becoming an increasingly important issue.
In absence of an universally accepted defi-
nition, most authors define CIN as a relative
(225%) or an absolute (20.5 mg/dl = 44 umol/1)
increase in serum creatinine (SCr) from base-

line. In case of contrast-induced toxicity serum
creatinine typically rises within the first 24-48
hours after exposition, peaks at 3-5 days and
returns near to baseline within 1-3 weeks.*
The incidence rate of contrast-induced ne-
phropathy as a complication of radiographic
diagnostic and interventional studies varies
markedly, dependent on the adopted definition
and on other variables such as the type of radi-
ology procedure performed, the dose and type
of contrast agent administered, the differences
across patient populations in regard to number
and type of risk factors, and the length of pa-
tient follow-up. An overall incidence of 14.5%
was announced in a large epidemiologic study*’
(defined as > 25% increase in serum creatinine
levels over baseline in the first 5 days), however
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rates may vary from 0% to 90%, depending on
the presence of risk factors, most notably chron-
ic renal insufficiency, diabetes mellitus, and
high contrast volume administered. Incidence
among patients with diabetes has been reported
to be 9-40% in patients with mild-to-moderate
chronic renal insufficiency and 50-90% in those
with severe chronic renal insufficiency.?”

The development of CIN has important ef-
fects on clinical outcome and may contribute to
other post-PCI complications including death,
myocardial infarction (MI), and stroke. In the
Mayo Clinic PCI Registry, the incidence of in-
hospital death, most of which resulted from MI,
increases >10-fold in the 254 patients who de-
veloped CIN as compared to patients who did
not.>> The patients with CIN also experienced
higher rates of access-site bleeding, haemato-
ma formation, pseudoaneurysms, stroke, coma,
adult respiratory distress syndrome, pulmo-
nary embolus, and gastrointestinal haemor-
rhage.> Other studies also emphasize the poor
short-term outcomes associated with CIN. An
analysis of nearly 20 500 patients who under-
went percutaneous coronary intervention (PCI)
indicated thatthe 2% of patients who developed
CIN had a 15-fold higher rate of major adverse
cardiac events (MACE) during hospitalization
than those patients without CIN. They had a six-
fold increase in risk for MI, an 11-fold increased
risk of reocclusion, and a 22-fold higher risk of
death when compared with patients without
CIN.® Long-term outcome is also affected. The
Mayo Clinic PCI Registry study showed that only
88% of patients who experienced CIN survived
for 1 year and only 55% survived for 5 years
when compared with 96% and 85% of patients
without CIN who survived for 1 or 5 years, re-
spectively (P < 0.0001).>® In another study, 80%
of patients who developed CIN requiring dialy-
sis after coronary intervention did not survive
for 2 years.* This number was higher for both
patients who needed only temporary dialysis
and for those who needed it permanently.

In a retrospective study of the Mayo Clinic
PCI Registry including about 7600 patients

treated between 1996 and 2000 there is exam-
ined the incidence and in-hospital consequenc-
es of CIN defined as an increase in SCr 20.5 mg/
dL from pre-procedure values.> The incidence
of CIN was found to be greater in patients with
baseline renal insufficiency (>22% at SCr base-
line of 2-2.9 mg/dL), especially if there was co-
existent diabetes mellitus (4.5% at SCr baseline
of 1.2-1.9 mg/dL). In the absence of these risk
factors, the incidence of CIN was ~2%.

It has been recognized that the develop-
ment of CIN is linked to an increased risk of in-
hospital and long-term mortality, probably, as a
result of the co-morbidities described. In a large
retrospective study including more than 16 000
patients undergoing procedures requiring CA,
the risk of death during hospitalization was
34% in patients who developed CIN, compared
with 7% in matched controls who received CA
but did not develop CIN.*

Other studies confirm this observation,
with in-hospital mortality rates ranging from
7.1% to 14.9%, and with 1-year mortality rates
from 30% to 37%, depending on the patient’s
baseline risk profile.'%3°

2. SUMMARY OF THE RISK FACTORS

The risk factors for CIN could be divided into
patient-related or intrinsic risk factors, and
procedure-related or extrinsic risk factors. The
most prevalent intrinsic risk factors are pre-ex-
istence of renal failure, concomitant hypoten-
sion, presence of congestive heart failure, older
age, anaemia, diabetes mellitus, and concomi-
tant use of nephrotoxic drugs. 164!

On the other hand, extrinsic risk factors
comprise the total amount and type of CM used,
its route of administration (arterial versus ve-
nous) and the time period between two (or it-
erative) CM expositions.'*®!

Several scoring systems have been pro-
posed in order to help clinicians to minimise or
stratify the risk of CIN. Mehran et al compiled a
»simple risk score“ to predict CIN occurrence
after PCI, with weighted coefficients for inde-
pendent predictors of CIN. Risk 1 category (<5
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points) is associated with a 7.5% risk of CIN
and 0.04% risk of dialysis; risk 2 category (6 to
10 points) with risks of 14% and 0.12%; risk 3
category (11 to 16 points) with risks of 26.1%
and 1.09%; and risk 4 category (216 points)
with risks 57.3% and 12.6% respectively.*!

The effect of risk factors is additive, and the
likelihood of contrast-induced acute kidney in-
jury (AKI) elevates sharply as the number of
risk factors increases.

Once contrast induced nephropathy has oc-
curred patients should receive supportive care
similar to every patient with acute renal failure:
monitoring and correction of serum electrolytes
abnormalities and metabolic acidosis, and tight
control of fluid balance. Therefore, as no treat-
ment specifically targets CIN, the main goal for
clinicians remains prevention and support.

3. PREVENTIVE PROCEDURES

General measures to minimize the incidence
of nephropathy include careful consideration
whether the contrast examination is absolutely
needed, especially in high-risk patients; using
the minimal effective dose; and eliminating po-
tentially nephrotoxic drugs (e.g., NSAIDs, ami-
noglycoside antibiotics, cisplatin, cyclosporin A,
and amphotericin B) at least 24 hrs before the
study.

One of the easiest and perhaps most effec-
tive approach of protecting renal function is
adequate hydration. Solomon et al. conducted
a prospective trial in 78 patients with chronic
renal insufficiency in whom simple fluid ther-
apy (1 mL/kg per hour of 0.45% saline for 12
hr before and after coronary angiography) was
shown to be beneficial in reducing renal dys-
function after contrast administration.>

Mueller et al. reported a study of 1620 pa-
tients who were assigned to receive isotonic
(n=809) or half-isotonic (n=811) hydration.
Contrast media-associated nephropathy was
significantly reduced with isotonic (0.7%, 95%
confidence interval, 0.1%-1.4%) vs half-isoton-
ic (2.0%, 95% confidence interval, 1.0%-3.1%)
hydration (P=0.04). The authors concluded

that isotonic hydration is superior to half-iso-
tonic hydration in the prevention of contrast
media-associated nephropathy.*® This trial and
some others recommend that high-risk patients
should be administered 0.9% saline by IV infu-
sion at a rate of approximately 1 mL/kg per
hour, adjusted appropriately for the patient’s
current fluid status and cardiovascular con-
dition. This treatment should be commenced
6-12 hr before the procedure and continued for
up to 12-24 hr after the radiographic examina-
tion, if diuresis is appropriate.?” Further trials
in patients undergoing angiography have dem-
onstrated lower rates of nephropathy in studies
using a hydration protocol as compared to stud-
ies without mandatory hydration.!’

Interesting data have been reported by
Merten et al. from a prospective, single-center
randomized trial of 119 patients. They have
suggested that the use of sodium bicarbonate
hydration is superior to sodium chloride hydra-
tion. The rates of contrast-induced nephropathy
were significantly lower in the sodium bicarbo-
nate group (1.7%, n = 1) when compared with
the sodium chloride group (13.6%, n = 8) when
both cohorts were administered 154 mEq/L of
either solution IV.**

A meta-analysis of total of 17 trials includ-
ing 2,633 subjects implicated also that pre-
procedural hydration with sodium bicarbonate
was associated with a significant decrease in
the rate of contrast-induced nephropathy (odds
ratios 0.52; 95% confidence interval 0.34-0.80,
P=0.003).%

Although a clearly emerging concept is that
volume expansion is critical in the prevention
of CIN, the prognostic impact of hydration is
still controversial, and there are no definitive
data on the possible advantage of this strategy
on CIN-associated cardiovascular complica-
tions and mortality rate in high-risk patients.
There is still missing evidence from controlled
clinical trials to define the most effective hydra-
tion period, infusion rate, or hydration volume.

Another widely discussed countermeasure
to prevent CIN is the administration of acetyl-
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cysteine (NAC). Nine meta-analyses have been
published, all documenting the significant het-
erogeneity between studies and pooled odds
ratios for NAC approaching unity.®® It is worth
mentioning that, the renal injury rates ap-
peared to be reduced only in those trials where
NAC reduced SCr below baseline values because
of decreased skeletal muscle production. Thus,
NAC appears to falsely lower SCr and not funda-
mentally protect against AKI. Differences in CA
type and volume, definition of CIN, patient se-
lection, type of intervention, applied hydration
regimen, NAC dose (cumulative dosage varied
between 1500 mg and > 10000 mg in the dif-
ferent studies) and route of administration (in-
travenous vs. oral), as well as timing of the car-
diovascular procedure (urgent vs. elective) may
have contributed to the heterogeneity (i.e., vari-
ation of effect across studies greater than can
be expected by chance) observed in the pooled
analysis.?®

However, NAC as an antioxidant has been
shown to lower rates of AKI and mortality after
primary PCI in 1 trial.®® The published REME-
DIAL (Renal Insufficiency Following Contrast
Media Administration) trial suggested that the
use of volume supplementation with sodium
bicarbonate together with NAC was more effec-
tive than NAC alone in reducing the risk of AKI.*
Dosage of NAC varies across the trials; however,
the most successful approach has been with
1,200 mg orally twice a day on the day before
and after the procedure. Although popular, N-
acetylcysteine has not been consistently shown
to be effective in prevention of CIN.

Other pharmacological agents such as fe-
noldopam, dopamine, calcium-channel block-
ers, atrial natriuretic peptide, and L-arginine
have not been proved to be effective in the pre-
vention of contrast-induced AKI. Furosemide,
mannitol, and an endothelin receptor antago-
nist are potentially detrimental.®®

4. THE ROLE OF CONTRAST AGENT

The topic of contrast agents employed in ra-
diographic studies and their different effects

of kidney function is widely discussed and is a
part of preventing measures of CIN. On the ba-
sis of their chemical and pharmacologic prop-
erties, radiographic contrast agents can be clas-
sified into ionic or nonionic and as monomers
or dimers.The osmotoxic effect of contrast
medium is central to the development of con-
trast-induced nephropathy and is described in
terms of the ratio of iodine atoms to dissolved
particles. The higher is this ratio, the better
is the attenuation of X rays because there are
more iodine atoms for fewer particles of con-
trast agent. Media with a ratio of 1.5:1 are high-
osmolal contrast media (HOCM), media with a
ratio of 3:1 are low-osmolal (LOCM), and, most
recently, agents with a ratio of 6:1 have been
developed and are referred to as iso-osmolal
contrast media (I0OCM).?”” In one study of 1,196
patients, it was shown that patients receiving
HOCM (diatrizoate) were 3.3 times as likely to
have nephropathy induced as those receiving
LOCM (iohexol).”” Subsequently, a metaanalysis
of 31 trials (45 trials included, and 14 had data
unavailable) concluded that the use of LOCM
rather than HOCM was beneficial to patients
with preexisting renal failure.*¢

The unresolved issue is whether the other
available CA, either LOCM or IOCM, differ in
terms of nephrotoxicity. Several studies have
compared LOCM with IOCM. A reduced nephro-
toxic effect was demonstrated with non-ionic
IOCM (iodixanol) by the NEPHRIC trial.? The
latter was randomized, double blind, prospec-
tive, multicentre study comparing the non-ionic
iodixanol with the non-ionic LOCM iohexol. The
study included 129 patients with diabetes and
SCr > 1.5 mg/dl undergoing coronary or periph-
eral angiography. The incidence of CIN was 3%
in the iodixanol group and 26% in the iohexol
group (p=0.002). These results were attribut-
ed to the greater osmotic diuresis induced by
LOCM, which may increase the work of the med-
ullar tubules, induced ischemia within the renal
medulla and volume depletion with activation
of vasoregulatory hormones. However, the pur-
ported advantage of IOCM has not been sup-
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ported by more recent and larger trials. First,
other studies with iodixanol in CKD patients
have shown higher rates of CIN than that ob-
served in the NEPHRIC study (21% in the RAP-
PID trial, 12% in the study of Boccalandro et al,
33% and 25% with iodixanol and other CA, re-
spectively, in the CONTRAST trial).”'%¢* Second,
several large-scale randomized controlled trials
(PREDICT, ACTIVE trial) have shown no differ-
ence in CIN rate when iodixanol was compared
with different types of LOCM.?*%3 [n addition, a
recent meta-analysis comparing iodixanol to a
pool of non-ionic LOCM showed no significant
reduction in the rates of CIN.?> In 2009, Reed et
al published another meta-analysis in which a
total of 16 trials including 2763 patients were
pooled.>* The vast majority (12 out of 16) of
these trials included patients with elevated SCr
values. Moreover only trials designed to assess
CIN as an endpoint, thus ensuring adequate
control of confounding variables and minimiz-
ing ascertainment bias, were included. The au-
thors did not find any significant difference in
CIN incidence between iodixanol and a pool of
ionic and non-ionic LOCM. Interestingly, using
a stratified analysis that indirectly compared
different types of LOCM, it was found that some
LOCM (ioxaglate, iohexol) are relatively more
likely to cause CIN compared to iodixanol. Fi-
nally, the Contrast Media and Nephrotoxicity
Following Coronary Revascularization (CON-
TRAST) trial compared IOCM (iodixanol) and a
LOCM (iomeprol) in patients with CKD under-
going PCL.%’ No significant differences were ob-
served between the two groups, when CIN rate,
need for dialysis, duration of hospitalization
and major adverse cardiac events at 6-month
follow-up were considered. These data further
support the concept that a wide spectrum of
nephrotoxicity may exist among different CA,
regardless of their osmolarity.

It has been implicated by another group
of studies focused on CA that the volume of
contrast medium is a risk factor for CIN. The
mean contrast volume is higher in patients
with contrast-induced acute kidney injury, and

most multivariate analyses have shown that
contrast volume is an independent predictor
of CIN.18343941 However, even small volumes
(~30 ml) of contrast medium can have adverse
effects on renal function in patients at particu-
larly high risk.*” As a general rule, the volume
of contrast received should not exceed twice
the baseline level of eGFR in milliliters.3? This
means that for patients with significant CKD, a
diagnostic catheterization should be planned to
apply <30 ml of contrast, and if followed by PCI
then <100 ml should be a reasonable goal.
Regardless of the countermeasures ap-
plied to prevent CIN the most important issue
remains the consideration of such complication
after contrast angiography, early detection of
kidney injury and development of nephropa-
thy. Given that most patients are discharged on
the next day after contrast procedure the real
incidence and complication of CIN are probably
greater and not well recognized. Because of this
early diagnosis of CIN and taking prevention
measurements are very important.

5. DIAGNOSTIC BIOMARKERS

In everyday practice, changes in SCr are used to
estimate acute modifications in renal function
and SCr monitoring remains the cornerstone
for diagnosis of CIN. Unfortunately creatinine is
a late and insensitive indicator of acute changes
in renal function as there is a 24-48 hours delay
between renal insult and SCr changes.?

Most physicians are aware of the limita-
tions of serum creatinine for the detection of
early CKD, which are related to patient-depend-
ent factors such as sex, race, age, and muscular
mass, as well as standardization of laboratory
measurement of the biomarker. In addition se-
rum creatinine concentrations do not reflect
the true decrease in glomerular filtration rate
(GFR) in the acute setting, since several hours
or days must elapse before a new equilibrium
between the presumably steady-state produc-
tion and the decreased excretion of creatinine is
established. Hence an increase of serum creati-
nine represents a late indication of a functional
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change in GFR that underlies important struc-
tural changes which occur in the kidney during
the early-damage stage of AKI.

Since levels of current biomarkers of kid-
ney disease become elevated relatively late in
the injury process, they do not allow early in-
terventions that could be successful at prevent-
ing propagation of the injury. Early identifica-
tion can motivate injury-specific interventions
that currently are not possible. This could be
particularly useful in AKI when a defined insult,
for example, after contrast administration or
cardiac surgery, may determine more appropri-
ate risk stratification and treatment. Thus, nov-
el biomarkers have a number of potential roles
in nephrology (1) to more accurately diagnose
AKI early in the course of the disease, (2) to cor-
relate better with GFR in patients with CKD, (3)
to determine the anatomical location of injury
in patients with AKI (ie, glomerular, tubular; in-
terstitial, or vascular), (4) to identify the cause
of AKI and CKD, (5) to monitor the effectiveness
of interventions, and (6) to provide information
regarding the prognosis of AKI and CKD.

In interventional cardiology, early detection
of CIN may suggest pre-discharge selection of
outpatients needing hospitalisation for closer
renal, metabolic and volaemic control. Recently,
several promising biomarkers of tubular insult
have been under investigation and the follow-
ing plasmatic or urinary ones are of special in-
terest. Table 1 summarises some of their char-
acteristics relevant for the diagnosis of CIN.*

Neutrophil gelatinase-associated lipocalin
(NGAL) is asmall (25 kDa) protein expressed in
renal tubular cells and released into the blood
and urine after exposure to harmful stimuli such
as ischemia or toxicity. The release of NGAL oc-
curs within hours after the stimulus and long
before an increase in serum creatinine level oc-
curs (figurel). NGAL level has therefore been
proposed to be real-time indicator of active kid-
ney damage whereas creatinine level and GFR
are markers of functional nephron number.*’

Urinary and plasma NGAL levels have been
shown to correlate with degree of kidney injury,
and levels return to baseline on restitution af-
ter AKI. Interestingly, the source of plasma and
urinary NGAL appears to be different. Most uri-
nary NGAL is produced in tubules in response
to injury, whereas most plasma NGAL originates
from distant organs, where its production is up-
regulated under the setting of AKI. Commercial
assays are available for NGAL measurement. El-
evated NGAL level in the absence of elevated se-
rum creatinine level may be prognostically sig-
nificant and suggests that creatinine level may
misclassify individuals with currently currently
subclinical kidney disease. This is implicated
by a meta-analysis that found that elevations
in NGAL level even in the absence of an elevat-
ed creatinine level predicted worse outcomes.
This finding suggests that further reappraisal in
the way that we define AKI to incorporate these
biomarkers may be necessary. Along with the
potential role of NGAL in the diagnosis of AKI

Table 1.
Relevant characteristics of biomarkers for the diagnosis of CIN after PCI
Biomarkers w';’:;"r:c(‘l'(';;) Site of lesion S'?:'gf:_“;t’;z::se AUC for CIN-prediction (cut-off)
pNGAL 25 Distal and collector tubules 2 hours 0.92 (>100 ng/ml at 2 hours)
pCysC 13 Glomerules and proximal tubule 8 hours 0.92 (> 10% increase at 24 hours)
UNGAL 25 Distal and collector tubules 2 hours 0.92 (>100 ng/ml at 2 hours)
ulL-8 18 Distal tubule 8 hours 0.75 (>25% increase at 24 hours)
uL-FABP 14 Proximal tubule 24 hours NA
UBNAG 130 Proximal tubule 24 hours NA

NGAL = neutrophil gelatinase-associated lipocalin; CysC = cystatin C; IL-18 = interleukin 18; L-FABP =liver fatty acid-binding
protein; BNAG = n-acetyl-B-glucosaminidase; p = plasma; u = urinary®?
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Abbreviation: NGAL, neutrophil gelatinase- associated lipocalin. Conversion factor for units: serum creatinine in mg/dL to
umol/L, x 88.4. Data from Parikh CR, et al. Postoperative biomarkers predict acute kidney injury and poor outcomes
after pediatric cardiac surgery. ] Am Soc Nephrol. 2011;22:1737-1747

it may also be considered a useful biomarker in
patients with CKD, particularly for identifying
patients at risk of a significant decrease in GFR,
because of its ability to detect subtle changes
in tubular function. Urinary and serum NGAL
levels are elevated in a wide range of kidney
diseases, including IgA nephropathy, autosomal
dominant polycystic kidney disease, and dia-
betic nephropathy. Urinary NGAL level has been
demonstrated to differentiate HIV (human im-
munodeficiency virus) nephropathy from other
forms of kidney disease, whereas higher levels
were associated with increased risk of progres-
sion in a diverse group of patients with CKD.
AKI itself is a risk factor for future CKD, but
there is no reliable means of determining who
will recover entirely and who will be left with
some kidney impairment after an episode of
AKI. NGAL is a potential marker of future pro-
gression of kidney insufficiency. *°

The role of NGAL as a specific, sensitive and
early predictor of AKI after contrast media ad-
ministration, septic shock, kidney transplanta-
tion and cardiac surgery has been investigated
extensively in different clinical studies.'**” In sev-
eral prospective studies in children who under-
went elective cardiac surgery, AKI (defined as a
50% increase in serum creatinine) occurred 1-3

days after surgery.*>*1>3 By contrast, NGAL meas-
urements by ELISA revealed a tenfold or more
increase in the urine and plasma, within 2-6 h
of the surgery, in those who subsequently de-
veloped AKI. Both urine and plasma NGAL were
excellent independent predictors of AKI, with an
area under the curve (AUC) of the ROC of over 0.9
for the 2-6 h urine and plasma NGAL measure-
ments. These findings have now been confirmed
in prospective studies of adults who developed
AKI after cardiac surgery, and in whom urinary
and/or plasma NGAL was significantly elevated
by 1-3 h after the operation, 21232429, 64-66, 68

In adults undergoing cardiopulmonary
bypass, those who subsequently required re-
nal replacement therapy were found to have
the highest urine NGAL values soon after sur-
gery.2123242964-6668 Simjlar results were docu-
mented in the adult critical care setting.®'*
1536495058 Collectively, the published studies
revealed an overall AUC-ROC of 0.78 for the
prediction of subsequent dialysis requirement,
when NGAL was measured within 6 h of clinical
contact.?

Furthermore, anumber of studies conducted
in the cardiac surgery and critical care popula-
tions have identified early NGAL measurements
as avery good mortality marker 152949586566 yyith
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an overall AUC-ROC of 0.71 in these heterogene-
ous populations.’

In addition, there is current evidence for
the utility of subsequent NGAL measurements
in critically ill adults with established AKI. Se-
rum NGAL measured at the inception of renal
replacement therapy was an independent pre-
dictor of 28-day mortality, with an AUC of 0.74.3"

In prospective studies of adults or children
receiving radiocontrast, urine and plasma NGAL
predicted radiocontrast- induced nephropathy
within 2 to 4 hours after radiocontrast adminis-
tration, with an AUC of 0.91 to 0.92.3->2635

Several investigators have examined the
role of NGAL as a predictive biomarker of AKI
following contrast administration.3-> 263>

In a prospective study of children undergo-
ing elective cardiac catheterization with con-
trast administration, both urine and plasma
NGAL predicted contrast-induced nephropathy
(defined as a 50% increase in serum creatinine
from baseline) within 2 h after contrast admin-
istration, with an AUC-ROC of 0.91-0.92.2¢ In
several studies of adults administered contrast,
an early rise in both urine (4 h) and plasma (2
h) NGAL were documented, in comparison with
a much later increase in plasma cystatin C lev-
els (8-24 h after contrast administration), pro-
viding further support for NGAL as an early bio-
marker of contrast nephropathy.3->% A recent
meta-analysis revealed an overall AUC-ROC of
0.894 for prediction of AKI, when NGAL was
measured within 6 h after contrast administra-
tion and AKI was defined as an increase in se-
rum creatinine of over 25%. 2°

Haase et al. conducted meta-analysis of 19
studies involving 2538 patients who investi-
gated prognostic value of NGAL to predict AKI
initiation of renal replacement therapy (RRT),
and in-hospital mortality. The best predictive
performance of NGAL level was found in the
setting of AKI after exposure to contrast agents
(Diagnostic Odds Ratio (DOR), 92.0; AUC-ROC,
0.894). The specificity of NGAL level for pre-
diction of AKI after exposure to contrast media
was >95%, whereas it was ~75% after cardiac

surgery and in critically ill patients at sensitiv-
ity of ~70%-75% in all AKI settings. The DOR
and AUC-ROC of plasma/serum NGAL level
(DOR, 17.9; AUC-ROC, 0.775) were similar to
those of urine NGAL level (DOR, 18.6; AUC-ROC,
0.837) in the prediction ofAKI, with a slightly
higher cutoff value for urine NGAL.?° A recent
meta-analysis found that elevated urinary or
plasma NGAL level predicted the future need
for renal replacement therapy and in-hospital
mortality in critically ill patients in the inten-
sive care unit, even in the absence of a clinically
significant increase in creatinine level. This sug-
gests that there is a spectrum of subclinical but
significant AKI that is not being detected by the
traditional gold-standard methods.

Haase etal. conducted a multicenter analysis
of pooled data from 2,322 critically ill patients
with predominantly cardiorenal syndrome from
10 prospective observational studies of NGAL to
explore the prognostic value of AKI detected by
NGAL. The authors found that a positive NGAL
finding carried a similar risk of adverse out-
come than a positive creatinine finding. They
also found that NGAL(+)/sCREA(-) tests iden-
tified approximately 40% more AKI cases than
sCREA(+) alone and that these patients were at
greater risk of longer ICU and hospital stay, re-
nal replacement therapy, and death compared
with control subjects. As expected, NGAL(+)/
sCREA(+) patients had the greatest risk of ad-
verse outcomes. A smaller group of patients
were NGAL(-)/sCREA(+), implying loss of renal
function without evidence of acute tubular in-
jury. Outcome of these patients was intermedi-
ate in severity. Their study suggests that acute
tubular damage might occur without detect-
able loss of excretory function (and vice versa)
and might predict worse clinical outcome and
that NGAL and serum creatinine reflect distinct
pathophysiological events.*

Finally according mentioned above meta-
analysis, NGAL detected approximately 40% of pa-
tients with probable AKI who were missed by con-
sensus criteria. This proportion is similar to that
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identified by troponin in subjects with myocardial
injury missed by conventional biomarkers.>®

A changed view of AKI might change clinical
practice and its treatment. Detection of elevat-
ed NGAL might enable more rapid conventional
interventions or introduction of novel therapies
to prevent or effectively treat such otherwise
undetected AKI. *¢

Novel renal biomarkers might facilitate
standardization of early diagnosis and treat-
ment. By contrast, a normal NGAL result might
inform clinical decisionmaking and lead to im-
proved use of hospital resources.

The approach of using NGAL as a trigger
to initiate and monitor novel therapies, and as
a safety biomarker when using potentially ne-
phrotoxic agents, is expected to increase. It is
also hoped that the use of predictive and sen-
sitive biomarkers, such as NGAL, as end points
in clinical trials will result in a reduction in
required sample sizes, and hence, the cost in-
curred.
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PE3IOME

CUHIPOMBT Ha MOMKHUCTO3HUTE AuHunM (CIIA)
€ KOMIIJIEKCHO €eH/IOKPUHHO 3ab6o0JisiBaHe C BHCOKa
4eCcToTa Cpe/] >KEHUTe B peNpoJyKTUBHA Bb3pacT. ['e-
HETUYHHUTEe GAKTOPU MMAT ChILECTBEHO 3HAYEHHE 3a
€THOJIOTUATA Ha CUHAPOMA, HO BJIMSHUETO Ha MOJIU-
MOp}U3MHUTE HA CTEPOUHUTE PELIENITOPU HE € U3sl-
CHEeHO /10 MoMeHTa. EcTporeHHusT penentop anda
(EPa) e oT u3kJII0YMTEIHA BO¥KHOCT 32 HOpMaJIHATa
penpoAyKTUBHA QYHKIMSA, MOpaZd KOeTo HacTo-
AI0TO MPOy4YBaHe CH MOCTaBH 3a LieJ Ja HU3Ce/Ba
Bpb3KaTa Mexay nosuMmopousmute Ha EPa Pvull u
Xbal u pasButHeTo Ha CIISl cpen 6barapcku naiu-

ABSTRACT

Polycystic ovary syndrome (PCOS) is a complex
endocrine condition with very high prevalence. Ge-
netic factors play a crucial role in the aetiology of
PCOS, but the influence of the steroid receptor poly-
morphisms remains unknown. Considering the po-
tential important effects of the ERa polymorphisms
on the reproduction, the present study aimed to in-
vestigate the relationships between Pvull and Xbal
and the PCOS development and phenotype expres-
sion among Bulgarian women.

The Pvull and Xbal polymorphisms were inves-
tigated in 58 patients with polycystic ovarian syn-

CBngarian medicine vol. V Ne 2/2015




eHTKHU. [lomumopduamute Pvull (rs2234693) u Xbal
(rs9340799) 6sixa uscaefBaHU NpU 58 ManUeHTKH
ChC CUHZPOM Ha NOJIMKUCTO3HUTE THYHUIM U 56 KJTH-
HUYHO 3/IpaBH KEHU C peJIOBEH MEHCTPYasieH LIUKbJIL.

YecTOTHOTO pasnpe/ie/ieHMe Ha [iBaTa NOJUMOpP-
¢du3Ma He ce pa3MyaBalle 3HAUUMO MEX/y IPYIIU-
Te Ha 601HUTE Che CII ¥ 3apaBUTE KOHTPOJIH, Bb-
npeku ye Pvull PP HocuTenu ce cpenjaxa no-psaako
cpes u3cjae[BaHUTe mauueHTKA. HocuTenuTe Ha
Pvull pp reHoTun 6s1xa CbC 3HAYUTEJHO MO-BUCOKH
HUBA Ha JIeXUJPOENHAHAPOCTEPOH cydaT B CpaB-
HeHUe C TalueHTKUTe ¢ Pp reHorun (p=0.033).
KoMOUHUPaHUAT ppxX reHOTHI Gellle CBbP3aH CbC
3HAaUUMMO MO-BHCOKHW KOHLEHTpalUX Ha JyTeUHU-
3MpalMa XOpMOH B cpaBHeHHe ¢ PpXx reHorumna
(p=0.043). B 3ak/yitoueHHre MPOyYBaHETO MMOKa3a, 4e
Xbal u Pvull momumopdusmute Ha EPa moraTt ga
MoaynupaTr GeHOTHUIHATA U3sBa Ha CHHApPOMA Ha
MOJINKUCTO3HUTE ANYHUIU.

KiIl040oBHM AyMH: CUHJIPOM Ha MOJUKHUCTO3HUTE
SWYHUIIM, eCTpOTeHeH pelenTop anda, Pvull, Xbal
MOJIUMOPOU3IBM.

drome according to the ESHRE/ASRM criteria. The
control group consisted of 56 clinically healthy
women with regular menstrual cycle.

The distribution of estrogen receptor alpha Pvull
and Xbal polymorphisms did not differ significantly
between patients and controls, although the pres-
ence of PP genotype was lower in the PCOS group.
The Pvull pp genotype carriers had significantly
higher levels of DHEAS in comparison to Pp carri-
ers (p=0.033). The X allele carriers were significant-
ly taller than women with xx genotype (p=0.042).
Combined ppxx genotype was related with signifi-
cantly higher levels of LH (p=0.043) in comparison
to PpXx genotype.

The study showed that Xbal u Pvull polymor-
phisms could modulate the height, gonadotropin
and androgen levels in PCOS patients. Further stud-
ies are needed to reveal the potential mechanisms
and the precise role of the ERa polymorphisms for
the development, clinical characteristics and treat-
ment of women with PCOS.

Key words: PCOS, estrogen receptor, Pvull, Xbal
polvmorphism,

INTRODUCTION

Polycystic ovary syndrome (PCOS) is a complex
endocrine condition with high prevalence among
women of reproductive age. Despite the serious
reproductive and metabolic consequences of the
syndrome, the aetiology of PCOS remains uncer-
tain (4). Most investigations have been focused
on ovarian disturbances, hypothalamic-pituitary
disorders and primary defect of insulin action
(17). However, large epidemiological twin-fam-
ily studies have demonstrated a strong influence
of inherited factors on the pathogenesis of PCOS
(24). Numerous predisposing genes have been
identified as important modulators that could
interact with environmental and lifestyle factors
to produce the phenotype expression of PCOS
(10). The genes encoding steroid receptors are
logical target of interest, but their role for the de-
velopment of PCOS is still not clarified.
Estrogens exert crucial effects on the fe-
male reproductive system through nuclear es-
trogen receptors alpha and beta (ERa and ER,
respectively). They belong to the steroid/thy-

roid hormone superfamily and are composed of
three independent functional domains: the reg-
ulating amino-terminal, the DNA-binding, and
the ligand-binding domain (19). Both estrogen
receptors are expressed in ovary but in differ-
ent cell types, e.g. ERa is mainly expressed in
theca cells, while ERf is found in granulosa cells
(7). The functional significance of the ERa has
been proved by the ERa knockout mice models
(aERKO). The lack of ERa does not affect sub-
stantially the ovarian differentiation, but the
ovaries of adult ERa knockout mice are char-
acterized by hemorrhagic, cystic follicles with
no signs of ovulation (25). Moreover, significant
alterations in the expression of ERa and ERf
protein in PCOS patients compared to healthy
controls have been established (15). These data
show the importance of ERa for the normal
ovarian function and its possible role for the
development of polycystic ovaries and chronic
anovulation. However, it is still not clear, if the
polymorphisms of the estrogen receptor alpha
could modulate the susceptibility to PCOS.
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Several single nucleotide polymorphisms
(SNPs) have been identified on ERS1 gene and
some of them are associated with an increased
or decreased risk of various diseases. The best
characterized SNPs are the rs2234693 (c.453-
397T>C) and rs9340799 (c.453-351A>G) -
both located in the first intron of the gene, 397
and 351 bp upstream of exon 2, respectively.
These polymorphisms are more popular with
the names of detecting restriction enzyme -
Pvull and Xbal, respectively and have been
associated with different estrogen related
diseases such as breast cancer, endometriosis
and leiomyoma, as well as osteoporosis (3, 13,
19). Moreover, Pvull and Xbal polymorphisms
have been related with fertility in populations
with different reproductive patterns (5).
Considering the potential modulating effects of
the ERapolymorphisms on female reproduction
the present study aimed to investigate the
relationships between Pvull and Xbal and the
PCOS development and phenotype expression
among Bulgarian women.

MATERIALS AND METHODS
SUBJECTS AND STUDY PROTOCOL

One hundred and fourteen women (31.05£9.27
years [29]) were included in the study. Fifty-
eight patients with polycystic ovarian syn-
drome were recruited from the Clinical center
of endocrinology and gerontology. They ful-
filled the ESHRE/ASRM (European Society of
Human Reproduction and Endocrinology and
the American Society for Reproductive Medi-
cine) criteria for PCOS by having two of the fol-
lowing three features: i) oligo- or anovulation,
ii) clinical and/or biochemical signs of hyper-
androgenism, oriii) polycystic ovaries (8). Prol-
actinoma, untreated thyroid diseases, Cushing’s
syndrome, adrenal hyperplasia or androgen-
producing tumor were excluded in all of them.

The patients underwent a complete general
assessment, including height, weight, BMI and
presence of hirsutism according to the modified
Ferriman-Gallwey score. Hormonal values

(total testosterone - T, luteinizing hormone
- LH, follicle-stimulating hormone - FSH,
dehydroepiandrosterone-sulphate - DHEAS)
as well as pelvic ultrasonography data were
obtained from the patients’ files.

The control group consisted of 56 clinically
healthy women with history of regular
menstrual cycle. The study was approved by
the institutional ethic commission and written
informed consent was obtained from all
participants.

GENETIC ANALYSIS

All patients and controls provided blood sam-
ples for genetic analysis. The genomic DNA was
extracted from venous blood by salt extrac-
tion method. The patients and controls were
genotyped for estrogen receptor alpha poly-
morphisms Pvull T/C (rs2234693) and Xbal
A/G (rs9340799) through restriction fragment
length polymorphism /PCR-RFLP/ analysis ac-
cording to the protocol described by Jakimiuk
et al. (14). The absence of Pvull and Xbal re-
striction sites was described as ,P“ and ,X“ and
represented C and G allele respectively. The
presence of restriction sites was marked as ,,p“
and ,x“ determining T and A alleles, respective-
ly. The genotype distribution of both polymor-
phisms in patients and controls was in agree-
ment with the Hardy-Weinberg equilibrium
(p>0.05).

STATISTICAL ANALYSIS

All results were expressed as mean * S.D [me-
dian]. Differences between dichotomous vari-
ables were tested with Chi-square and Fisher’s
exact test. Differences between two groups
were established with independent sample t-
test or Mann-Whitney test after the Kolmogo-
rov-Smirnov test for normality of the distri-
bution. Binary logistic regression was used
where appropriate. All results were considered
significant at the 0.05 level. Statistical analysis
was conducted through SPSS v. 11 for Windows
(SPSS, Chicago, IL, USA).
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RESULTS

The distribution of estrogen receptor alpha
Pvull polymorphism did not differ significantly
between patients and controls (Table 1), al-
though the presence of PP genotype was lower
in the PCOS group. The prevalence of estrogen

receptor alpha Xbal polymorphism also did not
differ between patients and controls (Table 2).
Patients with PCOS were significantly
younger than controls (26.21+£5.26 [26.0] years
vs. 36.07+9.87 years [34]; p<0.001). After ad-
justment for age the PP genotype was negative-
ly related with the development of PCOS (OR

Table 1. ER alpha Pvull polymorphism in patients with PCOS (n=58) and
healthy controls (n=56).

Table 2. ER alpha Xbal polymorphism in patients with PCOS (n=58) and

0.169, 95%CI 0.043-0.671;
p=0.011), while no associa-
tion with the XX genotype
was found (OR 0.289, 95%CI

Healthy women Women with PCOS p B o
N % N % 0.080-1.037; p=0.057).
Pp 22 39.3 24 44 0.334 Both polymorphisms
P Y 129 29 0.0 were significantly related
PP 10 179 5 T (I.‘=+.0.82.6, p<0.001) andl the
op VS, Pp and PP 2 293 ” 114 0.850 distribution of the combln.ed
PP vs. Pp and pp 10 17.9 5 8.6 0.173 genotypes was shown on fig-
ure 1. No significant differ-
Total 56 58

ences in the genotype preva-
lence between patients and

healthy controls (n=56). controls were established
Healthy women Women with PCOS b (p=0.262).

N % N % The role of Pvull and Xbal

Xx 18 321 27 46.6 0.230 polymorphisms was investi-

Xx 28 50.0 25 43.1 gated in the PCOS group. The

XX 10 17.9 6 10.3 Pvull pp genotype -carriers

X vs. Xx and XX 18 52.1 27 46.6 0.289 had significantly higher levels

XX vs. Xx and xx 10 179 6 103 0.434 of DHEAS in comparison to Pp

Total 56 58 carriers (11.39%5.29 [10.20]

umol/l vs. 8.53+3.99 umol/I
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Figure 1.
ER alpha Pvull and Xbal polymorphism in patients with PCOS (n=58) and healthy controls (n=56).
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[7.55], p=0.033), while no significant differences
in the age, BM], FSH, testosterone and the pres-
ence of hirsutism were established (p>0.05). The
LH levels tended to be lower in Pp carriers com-
pared to women with genotype pp (p=0.068).
The Xbal xx genotype carriers had higher levels
of LH (7.17+6.30 [4.70] U/l vs. 3.73+1.90 U/1
[3.25], p=0.058) and LH to FSH ratio (1.35+1.47
[0.98] vs. 0.74+£0.41 [0.63], p=0.050) in com-
parison to Xx carriers, but the differences did
not reach statistical significance. The Xbal poly-
morphism was not related to changes in other
investigated hormones (p>0.05). X allele carri-
ers were significantly taller than women with
xx genotype (167.39+5.54 cm [168.00] vs.
164.22+6.07 cm [163.00], p=0.042).

The combined ppxx genotype was related
with significantly higher levels of LH (7.54+6.62
[5.00] U/l vs. 3.77£1.93 U/1 [3.30], p=0.043) in
comparison to PpXx genotype despite the simi-
lar age and BMI of the patients (p>0.05). Dif-
ferences in DHEAS levels (11.54+5.37 [10.60]
vs. 8.69+4.15 [7.60], p=0.052) and LH to FSH
ratio (1.47+1.63 [0.98] vs. 0.74+0.42 [0.63],
p=0.055) were not statistically significant. FSH
or testosterone levels were similar in the inves-
tigated groups. The PP, XX and PPXX genotypes
were not separately investigated in the PCOS
group because of their low prevalence.

DISCUSSION

No significant differences in Pvull and Xbal
polymorphisms between Bulgarian patients
with PCOS and healthy controls were found, as
in previous studies conducted in other popula-
tions (18, 23). In a large study, Valkenburg et al.
compared 518 PCOS patients (median age 27.8
years) with significantly older group of 2996
population based controls (all over 55 years).
They did not found significant differences in the
Pvull and Xbal genotype distribution in both
groups. The age difference was not regarded as
a possible confounder, because the presence of
ERa polymorphisms could not shorten life-span
leading to a stable prevalence of Pvull and Xbal
in the subsequent generations (23). Neverthe-

less, after adjustment for age PP genotype was
associated with decreased risk for PCOS devel-
opment in the investigated group. Definitive
conclusions could not be made, because of the
low prevalence of PP carriers, but future larger
studies would be of clinical importance. Women
carrying px haplotype were shown to be at an
increased risk of reproductive loss (20). Howev-
er, recent study of tissue samples revealed that
ppxx genotype could be protective against mis-
carriage for the fetus (2). Thus, is still not clear,
whether the prevalence of ER polymorphisms
could differ in the subsequent generations.

In our study the Xbal X allele was signifi-
cantly related with the height of PCOS patients.
Similar associations were already obtained in
healthy adolescents as well as in large popula-
tion-based studies of pre- and postmenopausal
women (16, 22).

A significant association between ERa
Pvull polymorphism and DHEAS levels in PCOS
women was found, while the testosterone levels
did not differ between groups. In a large popu-
lation-based study of postmenopausal women
no associations between Pvull-Xbal haplotype
and androgen levels were established (21),
while in Greek PCOS patients the presence of PP
genotype was related to slightly increased tes-
tosterone levels in comparison to pp genotype
carriers, although the difference did not reach
statistical significance (18).

The ppxx genotype carriers had significantly
higher levels of LH and increased LH to FSH ra-
tio in comparison to PpXx heterozygous patients
despite the similar age and BMI, while no differ-
ences in other reproductive hormones between
two groups were found. Our results showed that
ERa polymorphism could modulate the gonado-
trophin secretion in PCOS patients. Studies with
oERKO mice models have shown that disruption
of ERa could lead to significantly elevated LH
levels due to impaired central negative feedback.
Increased LH concentrations have been consid-
ered as a major cause of the observed polycystic
phenotype and enhanced steroidogenic capac-
ity in the atERKO mice ovary (6, 25). In infertile
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women undergoing controlled ovarian hyper-
stimulation the ERa polymorphism have been
related to different number of mature follicles,
different number of obtained oocytes, and dif-
ferent FSH doses required to get gut-quality
embryo (1). A Greek study has shown that Xbal
polymorphism could modulate the FSH levels in
PCOS women (18). In opposite, Valkenburg et
al. did not find any associations between PCOS
features and ERa polymorphisms (23). The dif-
ferences between the studies could be explained
with different inclusion criteria, different eth-
nicity of the participants or other unknown
reasons. Ethnic affiliation is an important factor
that could modulate the phenotype of the PCOS
because of genetic or environmental causes. For
instance, androstenedione levels were higher,
and LH levels were lower in Caucasian Icelandic
compared with Boston women with PCOS (26).
Significant differences in the androgen levels
were found even in healthy Caucasian women
from different ethnic groups (11). Consequently,
the conclusions about the relationships between
PCOS phenotype and genetic polymorphisms
should not be directly transmitted from one eth-
nic population to another, but should be based
on the appropriate studies.

Pathophysiological mechanisms modulat-
ing the activity of ERa are still unknown. Ac-
cording to Herrington et al. the presence of
Pvull P allele could produce a transcription fac-
tor binding site amplifying estrogen receptor
transcription. Thus, Pvull polymorphism could
be related with different estrogen response in
cells expressing B-myb or other related tran-
scription factors (12). Additionally, the ERa
polymorphisms in intron I may be in linkage
disequilibrium with causal polymorphisms
elsewhere in the same gene (9).

Here we report the results from a study
focused on the role of two estrogen receptor
alpha polymorphisms in a cohort of Bulgarian
PCOS patients. The main limitation of the study
was the relatively small number of participants.
Nevertheless, our preliminary data showed that
Xbal and Pvull could modulate the LH and an-

drogen levels in PCOS patients. Further studies
are needed to reveal the potential mechanisms
and the precise role of the ERa polymorphisms
for the development, clinical characteristics
and treatment of women with PCOS.
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PE3IOME

EpextunHarta aucoyuknus (EJ]) e pesyarar ot
CJIO’)KHU B3aUMOJEUCTBUSI MEX/y Cb/A0BHU, HEBPO-
JIOTUYHU U XOPMOHAJIHU daKkTopu. PuckoB ¢pakTop
3a E/] ca paHHUTe CBJ0BO-EH/IOTETHU YBPEXKAAHUSA
OT aTepOoCKJepoTHYeH TUl. HapymieHaTa cuHTe3a
Ha asoreH okcuj (NO) u mocaejBaiioTo yBpex-
JlaHe Ha eHJO0TeJ-3aBUCHMMAaTa Ba3o/uJaTalus e
OBLUSAT eTUONATOTeHETHUYEH MEXaHU3'bM Ha epeK-
TUJIHATA U eHJ0TesHaTa AuchyHKIMsA. 3aToBa E/J]
ce pa3miex/ia KaTo NpeJUKTOp Ha BCe Olle Heussi-
BUJIA ce cbAoBa GosecT. EJl Moxe ga mpejliecTBa
KJMHUYHUATE NMPU3HALK HAa KOPOHAPHUTE U Kapo-
THUJHUTE CbJOBHU YBpEXK/JAHHUs, 3aU[0TO AuaMe-
ThPBT HA aPTEPUUTE HA MEHHUCA € MOo-MaTbK (1-2
mm) oT AWaMeTbhbpa HAa KOpoHapHHUTe (3-4mm) H
KapOTHJIHUTe apTepuH (5-7 mm), KoeTo 03Ha4yaBa,
ye CUMIITOMHUTE Ha aTepocKJiepo3a lie ce MOSABAT
Hal-paHo B IEHUJIHUTE apTEPHH.

Bce oule HIMa HafieXieH J1abopaTOPEH TeCT 3a
paHHa oueHka Ha E/I. MapkepuTe, U310JI3BaHU 3a
ompezieisiHE HA eHJO0Te/NHaTa AUCOYHKLHSA, Ouxa
MOTJIM []a Ce U3M0JI3BaT KaTO PaHHU NPeJUKTOPHU U

ABSTRACT

Erectile dysfunction (ED) is a result of complex
interactions between vascular, neurological and
hormonal factors. Endothelial dysfunction is a risk
factor for ED. Both erectile and endothelial dysfunc-
tion share common ethiopathogenic mechanism of
impaired nitric oxide (NO) synthesis, which leads
to damage of endothelium-dependent vasodilation
. So the ED can be discussed as a predictor of car-
diovascular disease. ED can occur before any other
clinical signs of cardiovascular diseases because
the diameter of the penile arteries is a smaller (1-2
mm) than the diameter of the coronaries (3-4mm)
and the carotid artery (5-7 mm), which means that
the symptoms of atherosclerosis will occur earlier
in penile arteries.

There are still no reliable laboratory tests for ear-
ly assessment of ED.The markers used for assess-
ment of endothelial dysfunction, may be used as an
early predictor of ED. Measurement of endothelin-
1,as the most powerful endogenous vasoconstric-
tor, asymmetric dimethyl L-arginine as an endog-
enous competitive antagonist of NO-synthase,C
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Ha E/l. U3MepBaHeTO Ha eHI0TeJNH-1, KOUTO e Hal-
MOUIHUAT €H/I0reHEH Ba30KOHCTPUKTOP, Ha acuMe-
TPUYHUAT JUMETHUJ L-apruHuH, KOUTO e eHJ0reHeH
KOHKYpPEHTEH aHTaroHUCT Ha eH3uMa NO-cuHTa3a,
Ha C peakTtuBHUAT npoterH (CRP), kaTo BBb3namu-
TeJleH MapKep, HA UHXUOUTOPBT HA MJIa3MHUHOTrEH
aktuBaropa (PAI-I), kaTo mpoTpoM6GOTHYEH MapKep
npu Mmbxe ¢ EJl 6u gano nundopmaiius 3a Haaudue
Ha CKPUTO Cbh/I0BO-eH/I0TETHO YBPEXJAaHE.

[MosoxkuTeHUAT edeKT Ha CTATUHUTE BBPXY
CBOBUSL €HJ0TeJ, Ype3 yBeJU4aBaHe Ha HUBOTO
Ha NO u ype3 HaMaJiiBaHe Ha PaBHUILETO Ha Bb3-
NaJUTEJHUTE MeJUaTOPH, 6 HaMepUJ MSCTO U 3a
nedyeHre Ha EJl. CpluecTByBa Hay4yeH CIIOpP OTHOC-
HO TMOJIBUTE U PUCKOBETE Ha CTaTUHUTe BbpXy E/L.
CraTuHUTE, GJOKHpPANKHU J1eHCTBHETO HA KJIOYO0B
€H3WM B CHHTe3aTa Ha X0JIeCTepoJia, 6uxa JJ0BeIn
Jl0 MPOMsIHA B KOHI[eHTpaLUsATa Ha TECTOCTEPOHA.
Jlanu cinen nedeHue CbC CTaTHHU Lle Ce HaMaJju
KOHLeHTpalLusTa Ha TeCTOCTEPOHA Y TOBA I1ie BJIO-
1Y epeKTUIHATA QYHKIMS WU NOA06PSBaHETO Ha
eHjloTesIHaTa AuchyHKIHs 1ie nogo6pu u E/] e Bb-
npoc 6e3 ToYeH OTTOBOP.

To3u 0630p 06006111aBa MOJIBUTE U HAKON CIIOPHHU
npo6JieMH Ha CTATUHOBATA Tepanus npyu Mbxe ¢ E/I.

KinwdyoBu aymu: Epektunna nucoyHunus, eHo-
TeJIHA AUCOYHKIUA,CTATUHU, TECTOCTEPOH

reactive protein(CRP), as an inflammatory marker,
and plasminogen activator proliferator(PAI-I), as a
prothrombotic marker in ED patients, would pro-
vide an information for existence of latent vascular
endothelial damage.

The positive effect of the statins on endothelial
dysfunction by increasing the level of NO and by re-
ducing the level of inflammatory mediators, could
find a place for treatment of ED. There is a scien-
tific debate about risks and benefits of statins on
ED.Statins,by blocking a key enzyme in cholesterol
synthesis, could lead to a change in testosterone
concentration.Whether statin therapy will reduce
testosterone concentration and impair erectile
function or improvement of endothelial dysfunc-
tion will cure ED, is still a question without an ac-
curate answer.

This review summarizes the benefits and some
controversial points of statin therapy in men with
ED.

Key words: Erectile dysfunction,endothelial dysf
unction,statins,testosterone

INTRODUCTION

Erectile dysfunction (ED) is an inability to
achieve or maintain an erection sufficient for
satisfactory sexual intercourse. It is estimated
that approximately 5 % of men at 40 years age
and 15 % of men at 70 years age have ED. Some
degree of ED have approximately 50% of all
men between the ages 40-70 years [15].

From the etiological point of view ED has
psychogenic and organic causes. Among the
main organic etiologic factors are: diabetes
mellitus, hypertension, hypercholesterolemia,
atherosclerosis, cardiovascular disease, and
ect. ED is most often the final result of complex
interactions between vascular, neurological and
hormonal factors. Achieving and maintaining
an erection requires an adequate arterial blood
flow and venous outflow.

It seems that a vascular endothelium is a
focus for understanding pathophysiological
mechanisms of ED. Vascular endothelial dys-
function (VED) is a state of impaired balance
between vasoconstriction and vasodilation,
evidenced by the reduced production of nitric
oxide (NO) and increased levels of free oxygen
radicals.

PHYSIOLOGY OF THE ERECTION

In the absence of sexual stimulation penisisina
relaxed state, which is determined by the sym-
pathetic part of thoracic - lumbar spinal cord.
Under the influence of norepinephrine released
by adrenergic nerve fibers occurs tonic contrac-
tion of the cavernosal smooth muscle and vas-
culature, resulting in a relaxed state of the pe-
nis. Norepinephrine also inhibits the release of
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nitric oxide (NO), stopping further mechanism
of erection. In the presence of sexual stimula-
tion there is an activation of parasympathetic
nerves from the lumbar spinal cord. The preva-
lence of this parasympathetic activity leads to
erection. The primary neurotransmitter for ex-
citation of the male penis is NO. NO is formed
from the amino acid L- arginine in the partici-
pation of androgen dependent enzyme NO syn-
thase (NO-S). NO is a main mediator released
from neurons innervating the corpus caverno-
sum and basic vasorelaxing mediator released
from the endothelium. NO has a vasodilating
activity, leading to relaxation of the arteries
and arterioles supplying blood to erectile tissue
and increased blood flow in the penis [3]. NO
as a first messenger activates membrane bound
enzyme guanylate cyclase, causing conforma-
tional changes. Under the action of this enzyme
from guanosine triphosphate cyclic guanosine
monophosphate (GMP) is formed. Cyclical GMP
as a second messenger activates a specific pro-
tein kinase, which closes the calcium channels
and stops the intracellular calcium influx [37].
Increased intracellular level of cyclical GMP re-
sults in a decrease in intracellular calcium con-
centration and relaxation of smooth muscle in
the corpus cavernosum, active dilatation of pe-
nile arteries, arterioles and sinusoids, enhanc-
ing the arterial flow and enhancing passive
compression of the venous outflow.

Cessation of sexual stimulation leads to re-
covery of sympathetic tone and degradation of
cyclical GMP, mainly from PDE- 5 in trabecular
smooth muscle.

ERECTILE AND VASCULAR ENDOTHELIAL
DYSFUNCTION

Erectile and endothelial dysfunction share com-
mon ethiopathogenic mechanism of impaired NO
synthesis, which leads to damage of endothelium-
dependent vasodilation. The first step of this pro-
cess is characterised by inability of arterial vessel
to relax by NO. Although, all arterial vessels are
included in this process, the impaired NO-medi-
ated vasodilatation occurs in smaller arteries

earlier [22]. ED appears when the atherosclerotic
process in the relatively larger coronaries, carot-
id as well as femoral arteries is still silent [32].

Some studies in the past concluded that ED
was common in male populations with coronary
heart disease, diabetes and hypertension, and is
alate consequence of atheroscleroticarterial dis-
ease [2,18]. In contrast, current evidence dem-
onstrated that ED is an early predictor of cardio-
vascular coronary disease [21, 36]. If there are
cardiovascular risk factors such as diabetes, dys-
lipidemia, hypertension, or oxidative stress, the
initial phase of atherosclerotic process starts
earlier in the smaller blood vessels [35]. The
first step is characterized by low levels of vaso-
dilators and impairment of endothelium-de-
pendent vasodilatation. In this early phase there
is normal anatomy of the vascular wall. Then in
the preclinical phase, an atherosclerotic plaque
is formed. At this stage there is a compensatory
enlargement of the lumen of the vessel. Positive
remodeling continues until obstruction of the
lumen exceeds 40%. After then plaque narrows
the lumen of the artery. This is the beginning of
the late phase of atherosclerosis [4]. Focusing
on these facts it is easily to understand why ED
can occur before any other clinical signs of car-
diovascular diseases. The diameter of the penile
arteries is smaller (1-2 mm) than the diameter
of the coronaries (3-4mm) and the carotid ar-
tery (5-7 mm), which means that the symptoms
of atherosclerosis will occur earlier in the penis.
Plaque, which causes the stenosis only 30-40%
of the diameter of the artery in the penis is suf-
ficient to cause ED [32]. Stabilization of nonob-
structive atherosclerotic plaques and improve-
ment of endothelial vasomotor response is an
essential part of treatment of endothelial dys-
function [1].

Some studies reported that the severity of
ED increases with increasing number of risk
factors [28]. All these risk factors are character-
ised by impaired endothelial function, indicat-
ing a key meaning of endothelial dysfunction in
the pathogenesis of systemic vascular disease
including ED [36].
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Several non-invasive diagnostic tools for
investigating endothelial dysfunction are used.
Flow mediated dilation of the brachial artery by
ultrasounds is the most widely used vascular
test to assess endothelium- dependent vasodil-
atation [21]. Systemic markers for measure-
ment of NO biology, inflammatory cytokines,
adhesion molecules have a limited role in the
assessment of endothelium dysfunction [16].

Endothelin-1, as endogenous vasoconstric-
tor, is the best predictor of ED [5]. Asymmetric
dimethyl L-arginine (ADMA) is an endogenous
competitive antagonist of NO-synthase. Elevat-
ed plasma ADMA levels potentiate the mecha-
nism of endothelial dysfunction. Patients with
ED have significantly higher ADMA levels than
men with normal endothelial function [9,13].
Low-grade subclinical inflammation is an addi-
tional risk factor to an endothelial damage in all
stages of the atherosclerotic process. High sen-
sitivity C reactive protein, as an inflammatory
marker, and plasminogen activator inhibitor-I
(PAI-I), as a prothrombotic marker in ED pa-
tients show significant elevations [20].

Erectile function is evaluated through Inter-
national Index of Erectile Function (IIEF) ques-
tionnaire [24].

STATINS AND TESTOSTERONE LEVELS

One interesting and controversial question is the
effect of statin therapy to ED[23]. The first aspect
is the change of the testosterone concentration
as a result of statin’ therapy [35]. Statins inhibit
the rate-limiting step of cholesterol synthesis
(HMG-CoA reductase) and probably may inhibit
the synthesis of steroid hormones derived from
cholesterol, including tetosterone. There is evi-
dence that simvastatin causes minor changes in
circulating androgen concentrations in asymp-
tomatic men[30]. Stanworth et al.compared
testosterone levels and hypogonadal symptoms
with statins use in a study of 355 men with type
2 diabetes mellitus. They found that the decrease
in LDL-cholesterol, which is a major substrate for
the synthesis of steroid hormones, is followed by
a significant reduction in serum concentrations

of testosterone in males treated with atorvas-
tatin while the therapy with simvastatin is not
followed by a significant reduction of total tes-
tosterone. Men treated with simvastatin did not
have significantly different total bioavailable or
free testosterone, or SHBG levels than untreated
men. In contrast, men treated with atorvasta-
tin had an average total testosterone level 1,96
nmol/l less than that in untreated men. Lower-
ing the testosterone level in the course of sta-
tin therapy leads to ED [29]. The authors found
that statins were one of the reasons for a high
prevalence of hypogonadism in men with type 2
diabetes. Men treated with more than 20 mg /
day atorvastatin had an average total testoster-
one level of only 9,6 nmol/l, which is 3,8nmol/]
lower than that of men not treated with statins.
International guidelines have suggested that
symptomatic men with total testosterone levels
below 8 nmol/Il are hypogonadal [18].

Corona and colleagues evaluated 3,484 men
average age 51, with complaints of sexual dis-
function[10]. Seven percent of them were being
treated with statins for their high cholesterol
levels. Most often used statin was simvastatin
or atorvastatin. The researchers calculate the
men'’s total cholesterol as well as free testos-
terone. When they compared men on statins to
those not, the men on statins were twice as like-
ly to have low testosterone levels. The reason
could be that, statins’ inhibition of cholesterol
synthesis may interfere with the production
of testosterone, which depends on a supply of
cholesterol [10].

Studies in rodents have shown that the ef-
fect of statins on testosterone production is
dose-dependent [6]. Clinical studies in humans
have found conflicting results [8, 12]. The ma-
jority of them show a lack of effect on testoster-
one level, but one study shows reduction of tes-
tosterone during the statin therapy [25]. In the
efforts to explain this phenomenon prevails the
hypothesis that statins therapy reduces total
testosterone without reducing free testoster-
one. This decrease is due to reduced synthesis
of sex hormone binding globulin (SHBG) [25].
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Sniderman et al. evaluate 501 men with hy-
percholesterolemia and 368 women with poly-
cystic ovary syndrome in meta-analysis[26].
The authors note that statins reduce androgens,
by - 0,66 nmol/I for men and by -0,4 nmol/] for
women. Overall statins lowered testosterone by
-0,44nmol/l. The average changes are small, the
range of normal values for testosterone wide ,
and there is no clear relation between testoster-
one concentration and sexual drive and function
[26]. While the average changes may be small,
the range of changes in individuals, potentially,
might be much more substantial.

In a meta-analysis Schooling et al. compare
simvastatin 80 mg day with 40 mg day among
640 men, and found median testosterone lower
by 10,3 % and 7,5% after 48 weeks, suggesting
a possible dose response of statins on testos-
terone [25]. ED is a rare side effect of statins,
perhaps because statins’ have beneficial effects
on cardiovascular function that would counter-
act changes on magnitude in testosterone. But if
erectile dysfunction occur with statins use, it is
reversible by statins withdrawal.

In Spain and France, seventy five cases of
impotence associated with statins were identi-
fied. About 90 % of men recovered potency on
statins withdrawal, and in some cases impo-
tence appeared again on re-challenge [7].

In Holland eight men were identified with
decreased libido shortly after starting statins,
and in two in those in whom testosterone was
measured there was a large decrease in serum
testosterone while on statins, with recovery of
testosterone levels on stopping statins [11].

STATINS AND ERECTILE DYSFUNCTION

Solomon et al recruit 80 men for completing an
[IEF before starting statins[27]. Their mean age
was 61 years, and they had high rates of smoking,
ischemic heart disease, diabetes, and most of them
were receiving antiplatelet therapy. Before staring
statins, the median IIEF score was 21out of maxi-
mum of 25, and 43 %of men had scores above
21, indicating no erectile dysfunction. After start-
ing statins the median IIEF score fell to 6,5 and

the percentage without ED fell to 21 %.0ver half
of men had a fall in 5 or more points on IIEF with
statins, and 22 % experienced new onset ED [27].

ED is more common in men with cardiovas-
cular risk factors, and some small studies indi-
cate that statins can help[34]. One was small ,
but randomized and double blind comparison
of atorvastatin and placebo in 12 men with ED
and who were taking sildenafil [17]. After six
weeks of statin, but not placebo therapy, the
[IEF score increased with sildenafil, and all men
on atorvastatin had improved confidence in
obtaining and keeping an erection.

El-Sisi et al. recruited to their study 60 men
between 40 and 60 years old from Sexual Health
Inventory for Men, who had all had ED for at
least one year[14]. They also had normal choles-
terol levels. The men were randomly split into
three groups consisting of 20 men in each group
and assigned to the following treatment for six
weeks: the first group: 80 mg atorvastatin daily,
the second group: 400 IU Vitamin E daily and the
third group: placebo capsules daily. Several as-
sessment: [IEF, Rigi Scan and some biochemical
markers-nitric oxide; C-reactive protein; intrleu-
kin -6 (IL-6); endothelial nitric oxide syntetaze
activity (e-NOS) were done before treatment,
after treatment and every two weeks during
treatment. After six weeks of treatment, only the
group receiving atorvastatin showed a signifi-
cant improvement from baseline in subjective
and some objective assessments on Rigi Scan of
erectile function. The subjective score in atorvas-
tain group increased from a baseline average of
11,75 to 18,15 (IIEF) after six weeks. However,
despite this improvement none of the men in
atorvastatin group had an erectile function score
within the normal range at the six ~-week mark
(according IIEF a score less than 22 was consid-
ered to indicate erectile dysfunction). Atorvasta-
tin has anti-inflammatory activity, decreases CRP
and IL-6 and enhances e-NO S activity, increasing
NO production and improving erectile function.
Testosterone level for hypogonadal participants
was also evaluated at the end of the study, and
testosterone deficiency was still present. Andro-
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gen replacement therapy was not starting during
the study period. This ensured that any improve-
ment was directly related to the improvement of
endothelial function by drug therapy and not by
androgen therapy [14].

CONCLUSION

Statin therapy may inhibit the synthesis of ster-
oid hormones derived from cholesterol, includ-
ing tetosterone.

Whether statin therapy will reduce the con-
centration of testosterone and will worsen erec-
tile function is still unknown. Justify the statisti-
cal significance of the two hypothesis whether
statins improve erectile dysfunction by improv-
ing endothelial function or statins impair erec-
tile function by reducing the testosterone level
will clarify one social problem.
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lNpoy4yBaHe Ha cay4ad / Case study: )

OMENTAL HYDATID CYST MISDIAGNOSED

AS UTERUS MYOMA

Astroukov Evg.
City Clinic Sofia

OMEHTAJIHA EXUHOKOKOBA KHCTA, IIOT'PEIITHO
AUATHCTULIUPAHA KATO TYMOP HA MATKATA

PE3IOME

EXMHOKOKBT, TOBA HAaW-4€CTO MapU3UTHO 3a60-
JisiBaHe, MPU XOpa pa3BUBa KHUCTH pa3MOJIOKEHU
B pas3JIMYHU 4YacTdu Ha TaaoTo. [Ipu gena camo B
1% oT cayyauTe e aHTaXUpaH oMeHTyMa. He Ha-
MepUX JJaHHU 3a TOBAa KOJIKO YeCTO Ce aHTakupa
caMo OMeHTyMa IIpyu Bb3pacTHU. B Ta3u craTtus ce
pasriexza cjay4yad Ha COJIMTApPHO aHTaXKMpaHe Ha
roJiIMOTO GYJIO OT EXMHOKOKOBU KUCTHU MOTPELIHO
JUArHOCTUIIMPAHU KaTO TYMOp Ha MaTKaTa. [IpaBu
ce mpeJiJIoKEHYE 32 HAUWHA 32 IIOCTABSIHE HA TOYHA
JIMarHo3a npezonepaTuBHO.

Ese. Acmpykos
Cutu Knnnuk, Codus

ABSTRACT

Echinococcosis, one of the most frequent parasit-
ic diseases, gives rise to cysts localized in different
parts of the body in humans. In children only in 1%
of cases the omentum is involved. I found no data
about solitary involvement of the great epiploon in
adults. In the article we discuss a case of hydatid
cysts affecting only the omentum misdiagnosed as
tumor of the uterus. Ways for correct preoperative
diagnose are proposed.

Echinococcosis, one of the most frequent
parasitic diseases, is still socially significant.
After it went down for more than a decade we
meet it more and more frequently with the po-
litical, social and economic crisis. In humans,
as an intermediate host, it gives rise to cysts lo-
calized in different parts of the body. The most
common site is the liver (59-75%), followed in
frequency by lung (27%), kidney (3%), bone

(1-4%) and brain (1-2%). [by Yuksel M. et al
(1)]. Very rarely affected are the heart, spleen,
pancreas and muscles. There are only a few
cases when the cyst(s) are localized only in the
omentum, adrenal, ovary, peritoneal cavity,
mediastinum or retro peritoneum. According
to the data of Durakbasa CU. et al (2) in chil-
dren only in 1% of cases the omentum is in-
volved. The authors do not specify whether or
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not it was only the omentum affected or it was
a multilocalised desease. When the lesions are
into the peritoneal cavity the omentum is more
often affected. Hydatid cysts of the omentum
are complicated by rupture (4, 5), primary
torsion (3, 6) or fistula in the bladder (7). Di-
agnose is made by ultrasound and/or CT. The
lesion is not looked for because it is very rare
and doctors/surgeons do not think about it.
Here we discuss a case of hydatid cysts affect-
ing only the omentum misdiagnosed as tumor
of the uterus.

N.A.M., a 50 years old woman was admit-
ted to the hospital with abdominal pain, more
intense in the part distally of the umbilicus,
not well localized. She suffered this pain for
2-3 months and was treated with none ster-
oid anti-inflammatory drugs, antibiotics com-
bined in different ways with no relieve. At a
routine gynecological checkup was diagnosed
a nodule in the fundus of her uterus. An ultra-
sound with vaginal transducer confirmed the
diagnoses. A suspicion of necrosis in the mid-
dle of the tumor was expressed. No free liquid
inside the peritoneal cavity was found. At lapa-
rotomy no gynecological pathology was found.
There were two tumors in the omentum sized
7/8 cm. and 5/5 cm. The bigger was localized
very close to the uterus. Thorough checkup of
the peritoneal cavity revealed no other pathol-
ogy. The two tumors were extirpated. Macro-
scopically it was judged to be hydatid cysts
(Fig. 1 and 2).

Fig 2

Light microscopy confirmed this diagnose
(fig. 3).

Fig. 4
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In the postoperative period we attempted to
find primary cysts in other organs of the body.
X-ray of the lungs (Fig. 4) and ultrasound of the
liver, spleen and kidneys revealed no pathology.
We accepted the theses of primary cysts of the
omentum and transferred the patient for med-
ical anthelminthic treatment.

With this article I would like to draw the
attention of doctors/surgeons to that rare lo-
calization of the disease. Because if someone
of the team had suspected such a possibility we
could do at least two things: first an Elisa test.
Being positive we would have known that we
are facing a parasitic lesion. Second we would
have not trusted 100% the ultrasound even
done with vaginal transducer. A CT should have
proved that there were two lesions, not one and
none of them is connected to the uterus. Anoth-
er benefit of the CT is that before the operation
we would have known that the lesions are local-
ized only to the omentum.

REFERENCES

1. Yuksel M, Demirpolat G, Sever A, Baka-
ris S, Bulbuloglu E, Elmas N - Hydatid
disease involving some rare locations in
the body: a pictorial essay - Korean ]
Radiol. 2007 Nov-Dec;8(6):531-40.

Durakbasa CU, Tireli GA, Sehiralti V,
Sander S, Tosyali AN, Mutus M - An audit
on pediatric hydatid disease of uncom-
mon localization: incidence, diagnosis,
surgical approach, and outcome - J Pedi-
atr Surg. 2006 Aug;41(8):1457-63.
Karagulle E, Turk E, Ozcimen EE, Yildi-
rim E, Moray G - Acute abdomen caused
by primary torsion of the omentum in
hydatid disease - Int Surg. 2009 Jul-
Sep;94(3):279-81.

Ionescu A, Hamburda M, Ilea O - A
spontaneously ruptured primary hy-
datid cyst of the great epiploon. Hy-
datid peritonitis - Chirurgia (Bucur).
1995;44(3):65-7.

Ionescu A, Trufin R, Jakab A, Jutis T - Pri-
mary hydatid cyst of the great epiploon
with spontaneous rupture. Hydatid
peritonitis - Rev Chir Oncol Radiol O
R L Oftalmol Stomatol Chir. 1985 Jan-
Feb;34(1):53-6.

Bichashvili GI - Torsion of an omen-
tal echinococcic cyst - Vestn Khir Im I |
Grek 1970 Oct; 105(10): 135-6
Mantonico-Santoro M - A Rare case of
primary echinococcosis of the great
omentum fistulized in the bladder — Rass
Int Clin Ter. 1965 Jan 15;45:16-21.

AJIPEC 3A KOPECIIOHAEHIIUS:
JIOLI. EBT ACTPYKOB

Cutu Knunuk, Codus

ADDRESS FOR CORRESPONDENCE:

ASSOC. PROF. EVG ASTRUKOV
City Clinic, Sofia

CBngarian medicine vol. V Ne 2/2015




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

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

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

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

TITLE PAGE

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

TEXT OF THE ARTICLE

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

ILLUSTRATIONS

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

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

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

CTpyKTypaTa Ha cTraTuuTe Tpsib6Ba [a
OTroBaps Ha CJIeIHUTE U3UCKBAHUS:

THUTY/IHA CTPAHULA

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

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

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

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

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

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

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

CHuMKHTe - ocBeH B Word, 3a /ja ce 3Hae MecCTo-
N0JIOXKEHUETO UM, C/eJiBa a 6'bAaT NpeocTa-
BEHU U KaTo OT[esHU daijioBe BbB popMar
jpg, tif uau bitmap.

Wawoctpanuure KbM TekcTa (durypy,
rpaduKHy, UarpamMu, CXeMHU U Jp. YePHO-6esH
KOMUSI C HEOOXOAUMHUSA J0OBP KOHTPACT U Ka-
4eCcTBO) Ce MpPeJCTaBAT Ha OTJAEJHU JIUCTOBE
(6e3 ob6sicHUTe/IeH TEKCT), B OpUTHHaI U [JiBe
KOIHS 32 BCSAKA OT TAX. TEKCT'BT KbM QUTYPHUTE
CbC CbOTBETHATa UM HOMepauus (Ha 6bjarap-
CKM U Ha aHIVIMMCKU €3UK) ce 0TOesIsI3Ba BbTPe
B OCHOBHOTO TEKCTYaJIHO TSIJI0O Ha CTaTUATa
1o/ CbOTBETHHUSI HOMEpP Ha MSCTOTO, Kb/ ETO
TpsIOBa /A ce pasmnoJIoKU NpH MpejledyaTHATa
noarotroBka.TabiuLuTe ce NpeACcTaBAT C TOTO-
BO HalMCaHU OOSCHUTEJHU TEKCTOBE Ha ObJI-
rapCcKy M Ha aHIVIMACKU, KOUTO capasnoJioxe-
HU Ha/Jl TX; HOMepaLUsTa UM e OTJesHa (ChL0
c apabcku uudpu).

HU3M0JI3BAHA JINTEPATYPA

KHUronucsT ce mpejcraBs Ha OTAEJEH JIKCT.
BposAT Ha UMTHUPAHUTE HU3TOYHHUIIM € IMpemno-
pBYUTESHO Aa He HagxBbpJsd 20 (3a 0630pu-
Te 10 40), kato 70 % oT TAX Aa 6'bAAT OT MO-
cneguute 5 roauHu. [logpexxaaHeTo cTaBa Mo
a36bydeH pej; (IbpBO Ha JIaATUHUIIA, TOC/Ee Ha
KUPpWJIHIIA), KaTo cJjeJ] MOPeJHUs HOMep ce
oTbes1s13Ba GaMUJIHOTO UMe Ha MbPBUS aBTOP,
cJieJ] TOBAa UHUIIMAIUTE MY; BCUUKU OCTaHAJH
aBTOpPH Ce MOCOYBAT C WHUIUAIHUTE, MOCTE]-
BaHU OT ¢paMUJIHOTO MMe (B o6paTeH pen) A0
TPEeTHsI aBTOP, MOCJE/IBAHU OT ChKpalllllleHHe-
Toet Al. CieBa 11/10TO 3arjiaBue Ha IUTHUPA-
HaTa CTaTHs, CJieJi HEro Ha3BaHUETO Ha CITMCca-
HUEeTO (MJIK OOGLIONPUETOTO My ChKpallleHue),
TOM, TOJINHA, OpOH Ha KHW)KKaTa, HaYaJIHaTa U
KpalHara ctpaHuna. [1aBu (paszaeniu) oT KHU-
M Ce M3MHKCBAT MO aHAJIOTUYEeH HA4YWH, KaTo
cJe/ aBTOpa W 3arjlaBUeTO Ha IviaBaTa (pas-
Jlesa) ce oTOesisI3BAT MbJHOTO 3arjiaBue Ha
KHUTaTa, MMeHaTa Ha peJlakTopuTe (B CKOOH),
W3/1aTeJICTBOTO, I'PaJlbT YU roZiMHATa Ha U3Ja-
BaHe, Hauya/IHaTa U KpalHaTa CTpaHUIa.
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phy of the authors.
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publication. Submitting the same manuscript to
more than one journal concurrently constitutes
unethical publishing behaviour and is unaccep-
table.

INTPUMEPH:

CraTus oT cnMcaHue:

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

[naBa (paszes) oT KHUra:

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

AJZIPEC 3A KOPECIIOHJEHIHSI C ABTOPUTE

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

ITPOLEAYPA 110 PEHEH3HUPAHE:

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

IMYBJIMKAIIMOHHA ETUKA
3AJ'b/IKEHUS HA PEJAKTOPA

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

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

PelakTOpbT OlLieHsIBA HMHTeJIeKTya/HaTa
CTOMHOCT Ha eIUH TPYyA 6e3 orvie] Ha Bb3PacT,
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10JI, pacoBa MPUHA/JIEKHOCT, CEKCyasiHa OpH-
eHTallusl, PeJIUTM03HU yoexJeHus u np. ¢op-
MU Ha JUCKPUMUHALIUS

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

3AABJIXKEHUA HA ABTOPUTE

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

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

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

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

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

3AABJIXKEHUA HA PELIEH3EHTHUTE

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

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

KOH®/IMKT HA UHTEPECH

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

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

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

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

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

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

WJIN HA CJIEAHUSA EJIEKTPOHEH A/IPEC:

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

C KOIIME 10 HAYYHHUSA CEKPETAP -

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