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Abstract

Dysmenorrhea is a prevalent gynecological condition affecting women of reproductive
age. Primary dysmenorrhea (PD) typically begins during adolescence. PD is associated
with varied intensities of discomfort, leading to both physical and emotional distress.
Elevated cortisol secretion impacts the reproductive system and contributes to the
occurrence of pain and autonomic symptoms during menstruation.

Objective: To determine the impact of vitamin D supplementation on menstrual pain and
its association with salivary cortisol in adolescents with PD.

Methods: A total of 191 adolescent females with primary dysmenorrhea were randomized
into two groups: the study group (n=96) received vitamin D (4000 IU), while the control
group (n=95) received a placebo for three months. Before and after the intervention,
salivary cortisol levels were measured four times: in the morning, afternoon, evening, and

night. The Visual Analogue Scale was used to assess the level of pain.
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Results: Group baseline characteristics were similar. Compared to the placebo, vitamin D
led to a significant decrease in mean VAS from 6.0 +1.8 to 2.49 + 1.2 after 12 weeks (p<0.001).
Both groups exhibited mild declines in cortisol levels, which were not statistically
significant. Vitamin D arm revealed positive correlations between post-intervention pain
and morning (r = 0.34), evening (r = 0.51), and night (r = 0.38) cortisol (all p < 0.002), while
placebo showed only a modest association (r = 0.25, p = 0.034). There were no major
complications.

Conclusion. Vitamin D markedly reduces menstrual pain in adolescents, while systemic
cortisol changes are minimal. Nonetheless, residual pain remains linked to diurnal cortisol,

suggesting that combining vitamin D with stress-modulating strategies may yield superior

analgesia for PD.

Keywords: vitamin D, cortisol, dysmenorrhea, adolescent girls, pain.

1. Introduction

Primary dysmenorrhea (PD), characterized by
painful menstruation without pelvic pathology, is a
highly prevalent gynecological issue among adolescents,
with self-reported incidence rates between 60% and 90%
globally [1-3]. In Central Asia, as many as 78% of school-
aged girls experience absenteeism or diminished
academic performance due to menstrual pain,
highlighting its socio-economic impact. In addition to
acute discomfort, PD correlates with diminished health-
related quality of life, increased anxiety and depressive
symptoms, and prolonged central sensitization that may
predispose individuals to chronic pain disorders [4-6].

The established pathophysiological model
indicates that excessive endometrial production of
prostaglandins results in myometrial hypercontractility,
uterine ischemia, and activation of nociceptors [1,7,8]. In
accordance with this perspective, initial treatment
focuses on non-steroidal anti-inflammatory drugs
(NSAIDs) and combined oral contraceptives (COCs) [9,
10]. However, up to one-third of individuals achieve
insufficient relief or encounter adverse effects,
necessitating the investigation of adjunctive or
alternative therapies [2,3,11].

Increasing evidence suggests that dysregulation
of the hypothalamic-pituitary-adrenal (HPA) axis and its
effector hormone cortisol may serve as a concurrent

mechanism contributing to menstrual pain. Cross-

sectional studies indicate increased salivary or serum
cortisol levels in adolescents with pain disorders (PD)
compared to pain-free controls, with higher
concentrations positively correlating with Visual
Analogue Scale (VAS) scores [12,13]. Experimental data
indicate that prolonged menstrual pain is associated with
enhanced central pain processing and an expanded pain
distribution, significantly influenced by stress hormones
[6,14]. Neuroimaging studies further indicate that
modifications in the cognitive control network facilitate
the relationship between extended dysmenorrheic pain
and anxiety symptoms, again implicating cortisol-related
pathways [15]. Interventions that mitigate stress or
regulate cortisol dynamics-such as endorphin massage,
low-level laser therapy, pulsed electromagnetic field
exposure, and peppermint aromatherapy-concurrently
decrease cortisol levels and perceived pain intensity
[13,16,17]. These convergent findings establish cortisol as
both a biomarker and a potentially alterable target in
Parkinson's disease.

Notwithstanding these insights, the causal role of
cortisol in nociceptive experience in Parkinson's disease
remains  ambiguous.  Previous studies  were
predominantly observational, involved limited sample
sizes, or lacked stringent blinding and placebo controls.
Furthermore, no randomized controlled trial (RCT) has

investigated whether acute pharmacological intervention
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of cortisol during menstruation directly alleviates pain in
adolescent females. Addressing this gap is clinically
significant due to the adolescent-specific interaction
among endocrine development, stress responsiveness,
and menstrual regulation [18-20].

This  double-blind

controlled trial was designed to assess the impact of

randomized  placebo-
pharmacological cortisol suppression on pain intensity in
adolescent girls with PD. We posited that temporary
suppression of cortisol during the initial two days of

menstruation would yield a clinically significant decrease

2. Materials and Methods

The study utilized a double-blind, randomized,
placebo-controlled trial methodology.

Initially, 232 participants were enrolled prior to
the commencement of the study. A total of 191 adolescent
girls with primary dysmenorrhea (PD) participated in the
study. We removed the remaining 41 participants for
several reasons, including failure to meet inclusion
criteria or withdrawal of consent. Participants were
randomly allocated to two equivalent groups using a
random number method: the study group (n=96), which
received vitamin D (4000 IU, tablets produced in Poland),
and the control group (n=95), which received placebo
tablets, for a period of three months. The drugs were
packaged and labeled by an independent expert,
ensuring that neither the participants nor the researchers
could discern which group received which preparation.
The researchers acquired access to the participant
identification numbers and the associated treatment
forms solely after the completion of data collection.

At the end of the investigation, 168 girls (87 from
the study group and 81 from the control group)
completed the trial. Participants were excluded for
reasons of consent withdrawal, illness, or relocation [18].

The research was executed following a
standardized methodology at the outpatient section of
the Regional Perinatal Center, overseen by a pediatric
and adolescent gynecologist. Data were collected on
complaints and detailed medical history, anthropometric
measurements (weight, height, body mass index (BMI))
were documented, and pain intensity was assessed using

the Visual Analog Scale (VAS). Salivary cortisol

in VAS pain scores relative to placebo. Secondary
objectives encompassed evaluating alterations in pain-
related functional impairment, mood variables, and
salivary cortisol dynamics during the early follicular
phase. This study seeks to elucidate the mechanistic role
of cortisol in Parkinson's disease, with the objective of
guiding the creation of targeted, mechanism-based
therapies that enhance current prostaglandin-focused
treatments and ultimately elevate the quality of life for

impacted adolescents.

concentrations were assessed at four intervals during the
day: morning, afternoon, evening, and night (pre-
bedtime). These evaluations were performed at baseline
and after three months of vitamin D or placebo
administration.

Non-invasive sampling of biological material
was readily conducted among adolescents, since it
circumvented the stress linked to venous blood collection
and laboratory visits. At the outset of the trial, all
adolescent participants and their parents were
comprehensively briefed on the study's objectives and
methods. Informed consent was secured from each
participant, highlighting the voluntary aspect of
involvement and the right to withdraw at any point
throughout the study.

The study results were statistically analyzed
using SPSS version 26 (IBM SPSS Statistics, USA). The
Wilcoxon signed-rank test for paired data and the Mann—
Whitney U test were used to compare quantitative
variables between groups. ANOVA was employed to
evaluate repeated assessments of cortisol levels between
the two groups pre- and post-intervention. The Spearman
correlation test was employed to ascertain relationships
between variables. All data are expressed as frequency
percentages and mean * standard deviation (SD), with

p<0.05 being statistically significant.
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3. Results
A total of 168 adolescent girls with primary
dysmenorrhea were analyzed. The study and control
groups were the same and had no significant differences

in their starting characteristics, such as average age

(1416 +1.18 years), height (161.55+6.05 cm), weight
(51.4+8.5 kg), BMI (19.7 +3.1 kg/m?), and pain intensity
level measured by the Visual Analog Scale (VAS)
(5.9 £1.9 points).
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Figure 1 - Pain intensity level according to the VAS in the study and control groups before and after the intervention

Figure 1 illustrates a decline in pain intensity, as
measured by the VAS, in both groups following three
months of intervention. The intervention group exhibited
a significant reduction in the mean VAS score, decreasing

from 6.0+1.8 to 2.49+1.2. In contrast, the control group

showed a decrease from 57+19 to 50%23. A
statistically significant decrease in pain intensity was
noted in the intervention group (p=0.00), while no

significant changes were observed in the control group

B Control group
W Study group

50,0 *
o
40,0 o
]
z 300 =
]
g
-
S o o
O 200 o o
o > "
o ° 5 *
o o »
10,0 S 2
o
é i g 8
0
morning afternoon evening night

Time

Figure 2 - Cortisol levels in the study and control groups after the intervention

Prior to the intervention, there was no
significant difference in mean cortisol levels between the
study and control groups. Following three months of

vitamin D and placebo administration, a decline in

salivary cortisol levels was noted in both groups;

however, the differences were not statistically significant

(Figure 2).
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Figure 3 - Correlation between pain intensity and morning (A), evening (B) and night (C) cortisol levels in the study group
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A weak positive association was found between the intensity of pain and the levels of salivary cortisol

throughout the daytime on the part of adolescent girls who were diagnosed with primary dysmenorrhea (r=0.167, p =

0.036). This correlation was seen prior to the beginning of the study.

In the study group, after the intervention, moderate positive correlations were identified between pain intensity

and morning cortisol levels (r =0.34, p =0.002) (Figure 3a), evening cortisol levels (r=0.51, p =0.000) (Figure 3b), as well

as nighttime salivary cortisol levels (r=0.38, p =0.000) (Figure 3c).
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Figure 4 - Correlation between pain intensity and afternoon cortisol levels in the control group

After the intervention, there was a weak positive

association found between the intensity of the pain and

4. Discussion

The present double-blind randomized trial

demonstrates that three months of vitamin D
supplementation produced a clinically meaningful 58 %
reduction in menstrual pain intensity in adolescents with
primary dysmenorrhea (PD), whereas placebo yielded
only a marginal (12 %) and non-significant change. These
results concur with earlier randomized studies showing
that vitamin D decreases either VAS scores, analgesic
consumption, or both in PD by 30-70 % [26-30]. The level
of improvement we saw (about 3.5 points on the VAS)
qualifies as "much improved" on the Patient Global
Impression of Change scale, highlighting its real-world
importance.
Several mechanisms may explain this
antinociceptive effect. Vitamin D reduces the production
of COX-2 and prostaglandins in endometrial stromal cells,
which helps lessen excessive contractions of the uterus
that cause pain during periods. It also helps the

myometrium manage calcium levels better, leading to

the levels of cortisol in the afternoon in the control group
(r=0.252, p =0.034) (Figure 4).

more organized and less painful contractions. Less
explored, but increasingly compelling, is vitamin D’s
ability to modulate the hypothalamic-pituitary-adrenal
(HPA) axis: serum 25-hydroxyvitamin D inversely
correlates with basal and stress-induced cortisol, and
supplementation can attenuate cortisol surges during
inflammatory or psychological stressors [18, 21].

In our cohort, however, mean salivary cortisol
declined modestly and non-significantly in both study
arms. The absence of a between-group difference
suggests that vitamin D’s primary analgesic action
occurred downstream or independent of systemic
cortisol changes. This finding is not unprecedented; LAK
et al. noted disproportionate pain relief relative to modest
cortisol shifts after combined vitamin D + E therapy [22].
One explanation is that vitamin D’s local anti-
inflammatory effects in the uterus and central
modulation of nociceptive pathways outweigh any

modest systemic endocrine changes it triggers.
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Notwithstanding the group-level stability in

cortisol,  post-intervention = within-group analyses
revealed moderate positive correlations between pain
intensity and salivary cortisol at all three circadian time
points in the intervention arm (r = 0.34-0.51). These
connections support the idea that cortisol increases pain
and are similar to earlier studies showing that higher
daily cortisol levels are related to more pain from
primary dysmenorrhea, anxiety, and increased
sensitivity to pain. The strongest connection was found
in the evening, which supports the idea that chronic pain
affects the normal daily pattern of cortisol, resulting in a
flatter curve that suggests more pain and negative
feelings the next day.

Why then did vitamin D not significantly depress
cortisol despite alleviating pain? One possibility is that
our once-daily sampling underestimated nuanced
changes in the diurnal rhythm; high-frequency or area-
under-the-curve measures may be more sensitive [14].
Another reason could be that vitamin D improved the
activity of vitamin D receptors in tissues, which reduced
pain caused by prostaglandins, while ongoing stress
from adolescence (like school pressure and body image
issues) kept the HPA axis active. The weak but significant
afternoon pain—cortisol link in the placebo group

supports the premise that cortisol reactivity remains an

5. Conclusions

Vitamin D supplementation for three months
markedly alleviated menstruation pain in teenagers with
primary dysmenorrhea, decreasing VAS scores by more
than fifty percent, whereas the placebo exhibited minimal
impact. The intensity of pain remained strongly
correlated with cortisol levels, suggesting that stress-
related HPA activity continues to affect residual pain.
Consequently, vitamin D serves as a safe, economical
supplement; nevertheless, its combination with stress-
modulating techniques may produce superior analgesic

effects for this population.

independent pain modulator when prostaglandin
pathways are pharmacologically untouched.

Clinically, our data argue for a two-pronged
approach: nutrient or pharmacologic strategies that
target prostaglandin metabolism (vitamin D, NSAIDs)
and behavioral or physical interventions that normalize
HPA tone—e.g., endorphin massage, Pilates, and low-
level laser therapy —all shown to lower cortisol and pain
in PD [16, 17, 23]. Future work could test synergistic
combinations and explore whether evening-focused
stress-reduction programs offer disproportionate benefit,
given the prominent evening cortisol-pain coupling we
identified.

These

supplementation as an inexpensive, well-tolerated

findings  reinforce  vitamin D
adjunct for PD pain, even when systemic cortisol remains
largely unchanged. They also highlight cortisol’s
continuing influence on residual pain, advocating
adjunctive stress-modulating therapies. Prospective trials
should incorporate high-resolution cortisol profiling,
neuroimaging markers of central sensitization, and
multi-modal  interventions that combine anti-
inflammatory and HPA-targeted components to achieve

more complete analgesia for adolescent girls with PD.
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XKacecripiMm KbI3 0asaaapaa¥rbl OipiHIIIAIK gViICMeHOpes Ke3iHAe aybIpChIHY
KapKbIHABLABIFbIHA KOPTU30AABIH 3cepi: Koc cokbIp, paHaOMM3anIMsAAaHFaH,
naane00-0aKblAaHATBIH 3€pTTEy

Amarpxkoakpisel A. 1, Kyabskanosa A.C. 2, Aonaesa A.E. 3, Kocmyparosa I11.B. 4

1 Kaasmrsl pusnoaorus kadeapacsHblH mpodeccopsl, Mapat OcriaHos atsiHAars! bateic Kazakcran
MeauIHa yHuBepcureTi, Akrede, Kasakcran
2Kaabimrsl Gpusnoaorus Kadeapacs! ara OKbITyIIbICH, Mapat OcriaHoB atsiHAars! barsic Kaszakcran
MeauIMHa yHuBepcureTi, AKrede, Kasakcran
3 Xezea >xoHe IIYFBLA MeAULIMHAABIK, KOMeK KadeapachiHbig xeTekmrici, Mapar Ocnanos arsiaars: bateic Kasaxcran
MeauIuHa yHusepcureTi, Akrebe, Kasakcran
4 Kaasimer pusmoaorus Kageapacer gouenti, Mapar Ocrranos ateiHgarsr batsic Kazakcran

MeaunuHa yHuBepcureTi, AKTobe, Kazakcran

Tyiingeme

AucMeHopes - pelpoAYKTMBTI JKacTarsl alieadepAe Kui Ke3aeceTiH IMHeKOAOIMAABIK ITpobaeMaaapAbIH Oipi.
bipiamriaix gucMeHopest aAeTTe >KacecHipiM KesiHeH Oacrasagpl. bipiHmmiaik amcMeHopest oapTypai Aspexkeseri
aybIpchIHyMeH Oipre >xypedi. bya ¢usukaaslk kaHa eMec, COHBIMEH KaTap DMOLIMIOHAAABI CTPeCCTi ge TyAbIpaAbl.
Koptinsoa cekpelschiHbBIH >XOFapblaaybl PeIIPOAYKTMBTI XKYliere acep eTedi >KoHe eTeKKip Ke3iHJAe aybhIpChIHYy MeH
BereTaTUBTiI CMHAPOMAApPABIH 00AyBIHAA MaHBI3ABI PO aTKapaAbl.

3epTTeyain MakcaThl: D gopyMeHiHIH MEHCTPyaAABIK ayBIPChIHYFa JKoHe CieKell KOPTU30AbIMeH Oaii1aHbIChIHA
ocepiH Oaraaay.

Ogaicrepi. bacTanker ancMeHopesicsl Oap 191 >xacecmipim KbI3 eKi TONKa paHAOMU3alMsIAaHABL: YII aii 6011 D
aapymeHi (4000 Xb) kaOblagaraH Herisri (n=96) >koHe maane0o KaOblagaraH Oakblaay (n=95). Ciaekeiigeri kopTusoa
AeHrelli 3epTTeyre AeliiH >XoHe KelliH 4 yakbIT apaAbIFbiHAa (TaHepTeH, TYCTeH KelliH, KeIllKe, TyHJAe) ©AIleHAi.
AyYBIPCBIHY KapKbIHABLABIFBI BU3YaAAbl aHaAOITHIK ITKala (BAIII) GoribiHIla OaFaaaHAbL.

Hatmxeci. bacranksl cunaTramMadap ToOTap apacklHAa yKcac 0oagwl. IlaareGomeH caabicThipraHaa, D
Aapymeni 12 anragan keiin oprama BAIIl xepcerkimiin 6,0+1,8-aen 2,49+1,2-re aeiiin aliTapAbIKTall TOMEHAETTi
(p<0,001). Exi Tonta ga KOpTU30A AeHrelli ITaMaAbl TOMeHJeAl, Oipak Oy e3repic CTaTUCTMKAABIK MOHTe >KETIIeAd.
Herisri TonTa apaaacygaH KeiliH ayblpchlHy JeHreii taHepreHri (1=0,34), xemki (r=0,51) >xsne tyHri (r=0,38)
KOPTH30AMeH OH Koppeaanus kepceTTi (apasik p < 0,002), aa Oakplaay TOObIHAA TeK 94ci3 Oaitaansic OaikaaAsr (1=0,25;
p =0,034). AritapabIKTaii acKbIHyAap TipKeATeH JKOK.

Kopriteiaasl. D aapymeni xacecripiMaepaeri MeHCTpyaAbabl aybIpChIHYABI aliTapAbIKTail asaiiTalbl, aa
Kyleai KOpTM304 AeHTeliHiH esrepicTepi MMHUMaAAbl. /JereHMeH, KaAAbIK aybIPChIHY TOYAIKTiK KOPTM30AMEH
OaliaaHbICTEI 0O0ABII Kada Oepeai, 6ya D aspyMeHiH cTpeccTi peTTelTiH cTparermsiaapMeH OipikTipy OipiHmiaik
AUCMeHoOpes Ke3iHAe HeFYPABIM TUIMAL aybIPCHIHYABI OacaThIH ocep Oepyi MYMKiH eKeHiH KepceTeai.

Tyiiina cesgep: D gopyMeHi, KOpTI304, AVICMEHOpes], >KacecIipiM KbI34ap, aybIPCBIHY.
Baustame KOpTn3oaa Ha MHTEHCBHOCTD 0oan napmu HepBI/I‘IHOﬁ AVICMeHopee
Yy A€BOYeK-II0APOCTKOB: ABOJHOE cAelloe paHAOMU3MPOBaHHOE

11a1e00-KOHTPOAVIpyeMoe ccaejOBaHIe

Amarxoakpisel A. 1, Kyabxkanosa A.C. 2, Jonaesa A.E. 3, Kocmyparosa I1.b. 4
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TTpodeccop xadeaps HOpMaabHOIT u3Moaoruy, 3anaaHo-KasaxcraHCKIiT MeAVITMHCKIUI YHUBEPCUTET
nmenn Mapata Ocrranosa, Akrobe, Kasaxcran.
2 CTapmmZ perogaBaTeab Kaq;eApr HOPMaAbHOI Cl)I/ISI/IOAOFI/II/I, 3anaano-Kazaxcranckuit MeAVIIMHCKA YHUBEPCUTET
nMenu Mapara Ocrianosa, Axrode, Kazaxcran.
3 PykoBoauTean Kadeapsl CKOPOIl HEOTAOKHOM MeAMITMHCKOI oMoy, 3araano-KaszaxcraHcknit MeAMIIMHCKUI YHUBEPCUTET
nmenn Mapara Ocrianosa, Axrode, Kazaxcran.
4 JloneHT Kadpeapsl HOpMaAbHOI $pusnoaorny, 3anagHo-KaszaxcraHCKIi MeAVIIMHCKII YHIBEPCUTET

nMeHn Mapara Ocrianosa, Axrode, Kazaxcran.

Pesiome

AucMeHopes - 04Ha U3 CaMBIX PaCIIPOCTPaHeHHBIX TMHEKO10TMIeCKIX IIpo0aeM Y SKeHIITUH PeIpoAyKTUBHOTO
Bo3pacTra. llepsuunHast AmcMeHOpesi OOBIYHO HAYMHAETCSI B IMOAPOCTKOBOM Bo3pacre. IlepBruHas AmcMmeHOpest
XapaKTepU3yeTCsl Pa3AMIHON CTeIleHbI0 OOAeBBIX OITYIeHNIT U BBI3bIBAeT KaK (PU3MIeCKNil, TaK 1 SMOIIMOHAABHLIIN
cTpecc. YBeandeHMe CeKpeIuy KOpPTM304a BO3JENICTBYeT Ha peNpOAyKTUBHYIO CHICTeMY U CIIOCOOCTBYeT
BO3HMKHOBEHMIO 60.1€BOT0 1 BeTeTaTMBHOIO CMHAPOMOB BO BpeM:sI MeHCTpyaIU.

ITeas nccaesoBaHMA: U3YUYUTH BANWSAHME IpueMa BUTaMMHa D Ha ypoBeHb KOPTU304a ¥ MHTEHCUBHOCTL 00AM
MpU IIePBUYHOM AICMEHOpee Y 4eBOYeK-TI0APOCTKOB.

Metogpr. 191 AeBOUKa-IIOAPOCTOK C IIepBUYHOMN AMCMeHOpeell OblAM PaHAOMU3MPOBAHBI Ha JBe TPYIIIBL:
OCHOBHYIO (n=96), moayuasiryio sutamut D (4000 ME) B TeueHMe Tpex mMecs1ieB, 1 KOHTPOABHYIO (N=95), M0Ay4aBIIyIO
naanebo. YposeHb KOPTM301a B CAIOHE M3MepsACA 4YeTblpe pasa B CyTKM (YTpO, AeHb, Bedep, HOYb) JO U IOCAe
BMelaTreAbCTBa. VIHTeHCMBHOCTL 5041 OIleHMBaAach IO BU3yaabHO-aHaA0TOBOI IIIKae.

PesyapraThl. VIcxoaHbIe XapaKTepCTUKM TPy Oblau cortoctaBuMel. [lo cpaBHenmio ¢ maare6o suramua D
AOCTOBEPHO CHM3MA CpeaHmit 6aaa 1o Bu3yaabHO-aHaA0rosoil1 mkade (BAII) ¢ 6,0 + 1,8 20 2,49 + 1,2 gepes 12 neaean
(p<0,001). B obenx rpymnmax Ha0A104a40Ch AETKOE, CTAaTHCTUYECKN HeJOCTOBEpHOe CHIIKEHIE YPOBHs KOpTm3oJda. B
OCHOBHOJI TpyIIIIe II0C/A€e BMeIlaTeAbCTBa BBLIBAEHEI II0A10KNUTeAbHbIe KOPPeAAnI MeXAy MHTEHCUBHOCTBHIO 60AU 1
yrpenHuM (r=0,34), seuepunm (1=0,51) u HounweiM (r=0,38) koptusoaom (p<0,002 a4s1 Bcex); B KOHTPOABHON IpyIIIe
OoTMedeHa AUIb yMepeHHas cBa3b (1=0,25; p=0,034). CepbE€3HbIX OCAOXHEHUI He 3aperucTpupOBaHo.

Brisogpl. Butammua D sHauMTeAbHO CHM>KaeT MEHCTPYaAbHYIO 004b Y MOAPOCTKOB, IIPU DTOM CHUCTEMHBIE
M3MeHeHMsI YPOBHsI KOPTHU304a MUHMMaAbHBL TeM He MeHee, coxpaHsIOMIascs 60Ab OCTaéTCs CBA3aHHOM C CYyTOUHBIMU
KO0Ae0aHMsAMI KOpPTM304a, YTO MO3BOAsET HPeAlOAOXUTh, UTO codeTaHMe BUTaMMuHa D ¢ MeTogaMmu MoAyAAIIUM
cTpecca MOKeT obecrieunTsb 60.1€ee BEIpa>keHHBIN aHaAbTe3UPYIOMNIiL 9(PPEKT IPU IEPBUYHON AUCMEHOPEE.

Karouessle caosa: ButamuH D, KopTiaoa, AucMeHopesl, 4eBOUYKU-TIOAPOCTKY, OOAB.



