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REGULAMIN PRZYJMOWANIA 1 0GLASZANIA PRAC

W WIADOMOSCIACH LEKARSKICH

. Miesiecznik Wiadomosci Lekarskie jest czasopismem Polskiego Towarzystwa

Lekarskiego, ma charakter naukowo-edukacyjny. Zamieszczane sa w nim prace
oryginalne, kliniczne i doswiadczalne oraz pogladowe w jezyku polskim lub an-
gielskim oraz innych jezykach (za zgoda redakdji).

Publikacja pracy w Wiadomosciach Lekarskich jest pfatna. Od stycznia 2017 roku
koszt opublikowania artykutu wynosi 1000 zt plus 23%VAT. Jezeli pierwszym
autorem pracy jest cztonek Rady Naukowej czasopisma lub zespotu recenzentéw
— za druk nie pracy nie pobieramy opfaty, jesli zas jest kolejnym wspétautorem
— optata wynosi 500 zt plus 23%VAT. Wydawca wystawia faktury. Opfate nalezy
uisci¢ po otrzymaniu pozytywnej recenzji, przed opublikowaniem pracy. Z opta-
ty za publikacje zwolnieni sa cztonkowie Polskiego Towarzystwa Lekarskiego
z udokumentowang optata za sktadki cztonkowskie za ostatnie 3 lata.

Prace zapisane w formacie DOC (z wytaczeniem rycin, ktére powinny stanowi¢
osobne pliki) nalezy przesta¢ poczta elektroniczng na adres redakji: Agnieszka
Rosa - amarosa@wp.pl.

Objetos¢ prac oryginalnych — facznie z rycinami i pismiennictwem — nie moze
przekracza¢ 21 600 znakéw (12 stron maszynopisu), prac pogladowych — do
36000 znakow (20 stron).

Strona tytutowa powinna zawierac:

— tytutw jezyku angielskim i polskim,

— petne imiona i nazwiska autoréw,

— afiliacje autoréw,

Praca oryginalna powinna mie¢ nastepujaca strukture: wstep, cel pracy, materiat
i metody, wyniki, dyskusja i wnioski, ktdre nie moga by¢ streszczeniem pracy.
Przy zastosowaniu skrotéw konieczne jest podanie petnego brzmienia termi-
nu przy pierwszym uzyciu. W pracach doswiadczalnych, w ktérych wykonano
badania na ludziach lub zwierzetach, a takze w badaniach klinicznych, nalezy
umiesci¢ informacje o uzyskaniu zgody komisji etyki badari naukowych.
Streszczenia zaréwno w jezyku polskim, jak i angielskim powinny zawiera¢ 200-
250 stéw. Streszczenia prac oryginalnych, klinicznych i doswiadczalnych powin-
ny posiadac nastepujacg strukture: cel, materiat i metody, wyniki wnioski. Nie
nalezy uzywac skrotéw w tytule ani w streszczeniu.

Stowa kluczowe (3-6) nalezy podawac w jezyku angielskim i polskim, zgodnie
z katalogami MeSH (Medical Subject Headings Index Medicus http://www.nim.
nih.gov.mesh/MBrower.html). Stowa kluczowe nie moga by¢ powtérzeniem ty-
tutu pracy.

Materiat ilustracyjny - ryciny, wykresy, rysunki, fotografie, slajdy - powinien by¢
opisany cyframi arabskimi i zapisany jako pliki JPG, TIFF lub EPS o rozdzielczosci
300 DPI (nie w plikach tekstowych). Ich opisy nalezy przesta¢ w osobnym pliku.
W tekscie musza znajdowac sie odniesienia do wszystkich rycin (w nawisach

okragtych).

. Tabele — ich tytuty (nad tabel) i tre$¢ - powinny by¢ zapisane w programie

Microsoft Word, ponumerowane cyframi rzymskimi. Wszystkie stopki dotyczace
tabeli powinny znajdowac sie ponizej tekstu tabeli. W tekscie pracy nalezy umie-
Sci¢ odniesienia do wszystkich tabel (w nawiasach okragtych).

. W wykazie pismiennictwa utozonym wedtug kolejnosci cytowania nalezy

uwzglednic wytcznie te prace, na ktére autor powotuje sie w tekscie. W pracach
oryginalnych nie powinno by¢ wiecej niz 30 pozycji, a w pogladowych nie wigcej
niz 40 pozydji. Kazda pozycja powinna zawierac: nazwiska wszystkich autoréw,
pierwsze litery imion, tytut pracy, skrét tytutu czasopisma (wg Index Medicus),
rok, numer, strone poczatkowq i koicowa. Przy pozycjach ksigzkowych nalezy
poda¢: nazwisko autora (autordw), pierwszg litere imienia, tytut rozdziatu,
tytut ksigzki, wydawnictwo, miejsce i rok wydania. Dopuszcza sie cytowanie
stron internetowych z podaniem adresu URL i daty uzycia artykutu oraz o ile to
mozliwe nazwisk autoréw. Kazda pozycja pismiennictwa powinna mie¢ odwo-
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fanie w tekscie pracy umieszczone w nawiasie kwadratowym, np. [1], [3—6].
Pozycje zapisuje sie w sposéb zaprezentowany w Zataczniku nr 1 do niniejszego
regulaminu.
Po pismiennictwie nalezy podac adres do korespondencji, nazwisko i imie pierw-
szego autora, adres, numer telefonu oraz adres e-mail.
Do pracy nalezy dotaczy¢ owiadczenie podpisane przez wszystkich autordw
okreslajace udziat poszczegdlnych autoréw w przygotowaniu pracy (np. koncep-
Ga i projekt pracy, zbieranie danych i ich analiza, odpowiedzialnos¢ za analize
statystyczna, napisanie artykutu, krytyczna recenzja itd.), a takze oswiadczenie,
ze biorg oni odpowiedzialno$¢ za tres¢. Ponadto nalezy zaznaczyc, ze praca nie
byfa publikowana ani zgtaszana do druku w innym czasopismie.
Jednoczesnie autorzy powinni podac do wiadomosci wszelkie inne informacje
mogace wskazywac na istnienie konfliktu intereséw, takie jak:
— zaleznosci finansowe (zatrudnienie, ptatna ekspertyza, doradztwo, posiadanie
akgji, honoraria),
— zaleznosci osobiste,
— wspéfzawodnictwo akademickie i inne mogace mie¢ wptyw na strone mery-
toryczng pracy,
— sponsorowanie catosci lub czesci badar na etapie projektowania, zbierania,
analizy i interpretacji danych lub pisanie raportu.
Konflikt intereséw ma miejsce wtedy, gdy przynajmniej jeden z autoréw ma po-
wigzania lub zaleznosci finansowe z przemystem bezposrednie lub za posrednic-
twem najblizszej rodziny. Jesli praca dotyczy badari nad produktami czesciowo
lub catkowicie sponsorowanymi przez firmy, autorzy maja obowiazek ujawni¢
ten fakt w zataczonym oswiadczeniu.
Kazda praca podlega weryfikagi w systemie antyplagiatowym (zapora
ghostwriting).
Redakdja przestrzega zasad zawartych w Deklaragji Helsiriskiej, a takze w Inter-
disciplinary and Guidlines for the Use of Animals In Research, Testing and Educa-
tion, wydanych przez New York Academy nof Sciencees’ Adhoc Resarch. Wszyst-
kie prace odnoszace s do zwierzat lub ludzi musza by¢ zgodne z zasadami etyki
okreslanymi przez Komisje Etyczna.
(zasopismo recenzowane jest w trybie podwdjnej, slepej recenzji. Nadestane
prace s3 oceniane przez dwdch niezaleznych recenzentéw, a nastepnie kwalifi-
kowane do druku przez Redaktora Naczelnego. Recenzje maja charakter anoni-
mowy. Krytyczne recenzje autorzy otrzymuja wraz z proha o poprawienie pracy
lub z decyzja o niezakwalifikowaniu jej do druku. Procedura recenzowania arty-
kutéw jest zgodna z zaleceniami Ministerstwa Nauki i Szkolnictwa Wyzszego za-
wartymi w opracowaniu,,Dobre praktyki w procedurach recenzyjnych w nauce”
(Warszawa 2011) i szczegdtowo zostata opisana na stronie http://www.nauka.
gov.pl/g2/oryginal/2014_02/307f933b1a75d6705a4406d5452d6dbf. pdf
Redakgja zastrzega sobie prawo redagowania nadestanych tekstow (dokony-
wania skrétow i poprawek). Prace s3 wysytane do akceptagji autoréw. Poprawki
autorskie nalezy przesta¢ w terminie 3 dni od daty wystania wiadomosci e-mail
(pocztg elektroniczna). Brak odpowiedzi w podanym terminie jest rownoznacz-
ny z akceptagja przez autora nadestanego materiatu.
Przyjecie pracy do druku oznacza przejecie praw autorskich przez Redakcje Wia-
domosci Lekarskich.
Autorzy otrzymuja nieodptatnie plik PDF wydania, w ktdrym znajduje sie ich
praca, a na zyczenie - egzemplarz drukowany. Plik elektroniczny przeznaczony
jest do indywidualnego uzytku autora, bez prawa do rozpowszechniania bez
zgody redakgj.
Prace przygotowane niezgodnie z regulaminem zostang zwrdcone autorom do
poprawienia.
Redakcja nie odpowiada za tres¢ zamieszczanych reklam.
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PROLACTIN IN HYPERTENSIVE MEN WITH ANDROGEN
DEFICIENCY: AN EMINENCE GRISE?

Vadym A. Vizir, Olesia V. Nasonenko, Olexandr V. Demidenko, Anton S. Sadomov
DEPARTMENT OF INTERNAL DISEASES 2, ZAPORIZHZHIA STATE MEDICAL UNIVERSITY, ZAPORIZHZHIA, UKRAINE

ABSTRACT

Introduction: Considering significant gap of convincing knowledge in the field of cardiovascular effects of prolactin and its role as a stress hormone in men precise investigations
of these peculiarities has become necessary.

The aim of this study was to find out the relationship of prolactin concentration with parameters of arterial stiffness in hypertensive men with low testosterone.

Materials and methods: In total 83 men were examined including 27 apparently healthy individuals as the control group. Physical examination, ABPM, non-invasive evaluation
of arterial stiffness and central hemodynamics parameters, answering AMS questionnaire, evaluation of total testosterone and prolactin levels using ELISA were performed.
Results: Initially 56 hypertensive patients were divided into 2 groups with regard to their total testosterone level: group 1included 31 hypogonadal men, group 2 - 25 male
patients who had their testosterone concentrations within the normal range. Prolactin levels appeared to be significantly higher in hypertensive men with lower testosterone,
they had more unfavorable parameters of arterial stiffness and the difference between 1 and 2 group in terms of central a0SBP and aoPWV became statistically significant.
Prolactin concentration was not related with RWTT and index Aix% 75, a significant correlation was observed between prolactin and aoPWV. A strong correlation was found
between prolactin concentration and psychological symptoms in AMS.

Conclusion: Our study suggests the positive association of prolactin concentration with psychological domain of andropause symptoms and worse parameters of arterial
stiffness among hypertensive men with androgen deficiency.

KEY WORDS: hypertension, androgen deficiency, prolactin, arterial stiffness

INTRODUCTION

Prolactin is known as a multifunctional pituitary hormone
presented by a non-glycosylated protein which contains a
simple polypeptide chain of 198 amino acids. Prolactin is
synthesized and secreted by lactotropic pituitary cells in
diurnal rhythm, with its highest levels early in the morning.
The expression of its receptor is present in most peripheral
organs. The most prominent physiological role of prolac-
tin is the maintenance of lactation, but the effect of this
hormone also manifests itself in metabolic, osmotic and
immunoregulatory mechanisms [1].

Experimental studies conducted even 30 years ago
showed that prolactin has positive chronotropic and
vasoconstrictor effects [2]. In subsequent years, some
reports suggested a discrete role of prolactin in car-
diovascular system depending on its concentration
in the blood. High normal prolactin levels correlated
with parameters associated with hypertension, while
high or very high levels of prolactin (above reference
values) might adversely affect endothelial function and
perhaps other markers of atheromatosis [3]. The level of
prolactin in the blood is higher in men with a significant

Wiad Lek 2019, 72, 3,357-361

increase of blood pressure (BP), while reducing of its
concentration may benefit the BP control. According
to Georgiopoulos et al., prolactin levels correlate with
BP values, possibly by the mechanism of increasing of
arterial stiffness, with no correlation with other tradi-
tional factors of cardiovascular risk. According to the
evaluation of many surrogate markers, for example,
endothelial and microcirculatory function, BMI, and
the fact of existence of atherosclerotic plaques, there
was no association between prolactin levels and athero-
sclerosis in women in early menopause, while men were
not included into the study [4]. In studies of next years,
prolactin receptors were discovered in atherosclerotic
lesions of the coronary arteries [5], which further indi-
cates the probable role of prolactin in atherosclerosis.
A recent analysis of Georgiopoulos et al. showed that
in women below 55 years of age prolactin is an inde-
pendent predictor of changes in the pulse wave velocity
(PWYV) over time, and a high normal level of circulating
prolactin suggests changes in hemodynamic parameters
and deterioration of endothelial function in healthy
postmenopausal women [6].
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The given data for women disagree with the results
obtained in the investigation of male population. It was
noted by Corona et al. that in a large number of men
who had been consulted about sexual dysfunction, the
decrease in plasma level of prolactin was associated with
a worse lipid profile and glycemic parameters, as well as
a higher incidence of metabolic syndrome and erectile
dysfunction [7]. According to the data of Reuwer et al.
the systemic concentration of prolactin did not appear to
be different in apparently healthy men from such women
characterized by development of coronary artery disease
during the observation period and those who did not
suffer from cardiovascular diseases, patients with higher
levels of prolactin did not show to have notably increased
risk of CAD [5]. The association of daily fluctuations of
circulating prolactin with decreased endothelial function
in men with arterial hypertension was also described [8].
Subsequently, Haring et al. found an independent posi-
tive association of prolactin concentration with a higher
10-year cardiovascular and total mortality [9]. A similar
result was obtained by Corona et al. - prolactin level was
considered as an independent predictor of cardiovascular
events in men with erectile dysfunction [10]. In spite of the
previous data, later Therkelsen et al. using the information
from the analysis of 4053 participants of the Framingham
Study did not find any association of prolactin with certain
cardiovascular risk factors [11].

Prolactin was also suggested to be a stress hormone
which could alter BP level but its correlation with anxiety
and depressive symptoms were clearly described most-
ly for female population [12]. Although the numerous
studies show the negative impact of prolactin elevation in
cardiovascular diseases (CVD), the global assessment of
prolactin levels in patients with CVD, particularly in males,
was not performed.

THE AIM

Since the previous studies were not gender-specific and
did not describe in detail the characteristics of vascular
remodelling depending on the level of circulating prolactin,
the aim of this study was to find out the relationship of
prolactin concentration with parameters of arterial stiffness
in hypertensive men with low testosterone.

MATERIALS AND METHODS

To accomplish the aim of the study after obtaining writ-
ten informed consent, 83 men were examined including
27 apparently healthy individuals who were included
into the control group. All the study participants in-
cluding the control group were comparable by age and
anthropometric parameters, and were subjected to
physical examination, daily blood pressure monitoring,
non-invasive evaluation of arterial stiffness and central
hemodynamics parameters using the BPLab VasoTens
system. The following parameters were studied: the aortic
pulse wave velocity (aoPWYV), the reflected wave transit
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time (RWTT), function (dP/dt), aortic augmentation
index (AIXao), Aix% 75 (normalized for the heart rate
of 75 bpm), ambulatory arterial stiffness index (AASI),
central aortic systolic blood pressure (central aoSBP).
Blood samples were obtained from study subjects in the
morning hours (8 am-10 am). Levels of serum prolactin
and total testosterone were assessed using a set of reagents
«Accubind», USA. All the study participants filled in
the AMS (Aging Male’s Symptoms) questionnaire which
is a 17-item self-report questionnaire for identifying
middle-aged and older men with androgen deficiency.
The results of the study were statistically analyzed using
software packages Microsoft Excel 2016 and Statistica 6.0
(license number AXXR712D833214FAN5). The results
were considered as statistically significant if p-value was
less than 0.05. The data is presented as the median and
interquartile interval.

RESULTS

Initially 56 hypertensive patients were divided into 2 groups
with regard to their total testosterone (TT) level: group 1
included 31 hypogonadal men, while remaining 25 male
patients had their TT concentrations within the normal
range and were grouped together as the group 2. The mean
age of participants was 57.4 £ 7.2,55.5 + 7.2 and 53.1 + 8.0
for group 1, group 2 and control subjects respectively. Sta-
tistically significant difference between group 1 and group
2 regarding office systolic BP, office diastolic BP and heart
rate was not found.

As it was mentioned before, all study participants were
interviewed for symptoms of possible androgen deficiency
using AMS questionnaire. According to calculations of
total AMS score, patients’ symptoms were evaluated in
psychological, somatovegetative and sexual domains [13].
A total score was calculated based on Lickert scale for
each question. Total AMS scores of 37-49 and >49 points
which are classified as “moderate symptoms” and “severe
symptoms” respectively, were peculiar for 90.3% of patients
of 1st group and 64% of patients of 2nd group, besides the
strongest correlation was seen between total testosterone
level and sexual domain (Table I). In addition, a strong
correlation was found between prolactin concentration and
psychological symptoms. Somatic items did not correlate
significantly with named hormones.

The main characteristics of study groups are shown in
the Table L.

Seeing the contributing role of prolactin level in the
development of predominantly psychological symptoms
of androgen deficiency arises the need for the evaluation
of its possible role in clinical settings with reference to the
course of hypertension in these patients. Parameters of 24h
ABPM and indicators of arterial stiffness were assessed for
this purpose.

The group of patients with low testosterone level were
characterized by higher values of mean 24 h SBP com-
pared to men with normal testosterone level. It was also
noticed that more patients of group 1 have non-favourable
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Table I. Characteristics of study groups.

Group 1 (hypertensive men

Group 2 (hypertensive men Control group

Parameters with low TT) with normal TT) (n=27)
(n=31) (n=25) -
TT, ng/mL 1.56 [1.27; 1.82]*# 3.08 [2.55; 3.72]* 4.25[2.89; 4.83]

Prolactin, pg/mL 12.62 [10.55; 15.49]*#

10.45[9.18;12.61] 10.26 [5.11; 12.11]

AMS score:

41 [38; 46]*#
-total score 7 14:9]
-somatovegetative domain lix
. ) 13[9; 171*#
-psychological domain
-sexual domain 13(8; 171

33 [28;37]* 28 [22; 301*#
6 [4; 8] 5 [4;8]
10[8; 13]* 9[7;12]*#
11[8; 14]* 9[6; 13]*#

Note: * - p<0.05 compared to control group, # - p<0.05 compared to group 2;

TT — total testosterone, AMS — Aging Male’s Symptoms Score

Table II. Parameters of central hemodynamics and arterial stiffness of study participants

Group 1 (hypertensive

Group 2 (hypertensive men Control group

LCLELLE men with low TT) (n = 31) with normal TT) (n = 25) (n=27)
Central aoSBP, mm Hg 128 [122; 134]*# 124 [121;132]* 116[114;119]
aoPWV, m/s 11,21[9,1;11,81*# 10,1 [9,4; 10,6]* 8,1[7,6; 8,6]
RWTT, ms 128 [126; 135]* 125[123;137]* 118.5[106.3; 130.8]
Aix %75 -28.5[-36.8;-18.5]* -27.5[-36.4;-19.0] -34[-37.5; -30.5]
AASI 145.5[129.8; 167.3] 140.5[115.3; 165.8] 135.5[119.3; 147.8]

Note: * - p<0.05 compared to control group, # - p<0.05 compared to group 2
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Figure 1. Correlation between prolactin level and aoPWV.

circadian pattern of BP (69% of non-dippers in 1 st group
vs. 45% in 2nd). The correlation of prolactin with these
parameters turned out to be non-significant. Prolactin
levels appeared to be significantly higher in hypertensive
men with lower testosterone (median 12.62 [10.55; 15.49]
versus 10.45 [9.18;12.61] ng/mL (P=0.037) in group 2 and
10.26 [5.11; 12.11] ng/mL (P=0.0007) in control group).

However, the correlation of prolactin with testosterone was
insignificant (P=0.1).

In the matter of central aortic SBP, it appeared to be
significantly higher in patients with lower values of total
testosterone compared to those without androgen deficien-
cy and control subjects. There were also notable differences
in parameters of arterial stiffness (Table II).
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As demonstrated in Table II, men with low testosterone
level who were also characterized by higher prolactin level
had more unfavorable parameters of arterial stiffness and
the difference between 1 and 2 group in terms of central
a0SBP and aoPWV became statistically significant.

Further analysis showed that prolactin concentration was
not related with RWTT (r=0.172; P=0.24 and index Aix%
75 (r=0.907; P=0.87). In contrast, a significant correlation
was observed between prolactin and aoPWV (r=0.87;
P=0.017) (Figure 1).

DISCUSSION

The question about the consequential role of prolactin in
processes of vascular remodelling in CVD has recently
arisen and lead to the continuing of in-deep investigation
of mechanisms of action of this hormone in the develop-
ment of cardiovascular pathology. Most studies concen-
trate on prolactin level as a contributor to atherosclerosis
in women in menopause, and the same data for men are
not widely available. The notable finding of the current
study is the demonstration of significant correlation of
prolactin level with parameters of arterial stiffness, that
isaoPWV and AASI, as well as with indicators of central
hemodynamics (central a0SBP). Central BP is determined
among others by stroke volume, peripheral resistance
and arterial stiffness, emphasizing the role of the last as
a key antecedent factor for BP elevation. Thereby, adverse
cardiovascular effects of excess or upper boundary values
of prolactin can be argued [4].

Several possible ways of the impact of prolactin levels
in vascular remodelling were suggested, among them in-
fluence on vascular tone, mediation of low-grade inflam-
mation and induction of smooth muscle cell proliferation
are well described [14, 15].

Previous studies have described the association of
prolactin with an increase in BP, especially among post-
menopausal women [4, 16]. Similar results have been
shown in our study conducted among men.

Numerous studies conducted predominantly on male
population have shown the regulating role of prolactin
in acute psychological stress response but the type of
hormonal reaction on stress in these studies are incon-
sistent. Our data correspond to the results received by
Lennartsson et al., who demonstrated hormonal response
to the general physiological stress activation with an in-
crease in prolactin level. The present study revealed the
correlation between the score of psychological domain
in AMS questionnaire and prolactin concentration but
these results are limited by the fact that the magnitude of
psychological stress and levels of other stress hormones
were not investigated so the correlations shown in our
study cannot be used to assess the causality [17].

The probable mechanism of depressive disorders in
hyperprolactinemia suggests the reduced ability of neu-
rons in tubulofundibular region to produce dopamine
and the excessive expression of prolactin receptors in
the brain [18].
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CONCLUSIONS

In conclusion, our study suggests the positive association
of prolactin concentration with psychological domain
of andropause symptoms and worse parameters of ar-
terial stiffness among hypertensive men with androgen
deficiency. These findings may be in use for further
evaluation of prolactin as a predictor of poor prognosis
of CVD.
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