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Mbagqalads analar1 hamilslikds emosional stres reaksiyalara maruz qalmis balalarda biogen aminlorin
v hormonlarin doyismasinin dinamikasinin 6yronilmasi maqgsadilo aparilmis tadqiqatlarin naticalori
verilmisdir. Bu maqsadls sicovul balalarinda tadqgiqat 5 ay arzinds aparilmis, bu aylara miivafiq ola-
raq qanda va hipotalamusda dofaminin(DA), noradrenalinin (Na), serotoninin 5-OT va S-oksiindol-
sirka tursusunun (5-OIST) qatiig1 vo qanda hormonlarin faallig yranilmisdir. Todqiqat gostarmisdir
ki, hamildlikdo analar stres reaksiyalara moruz qalmis sicovul balalarinin qaninda vo hipotalamu-
sunda DAva NA miqdar1 normal balalarin miivafiq gostoricilori ilo miigayisads biitiin tacriibs arzindo
yiiksak olur. Lakin 5-OT va 5-OIST hor iki miihitdoki faalhg zaifloyir. Buna miivafiq olaraq hormo-
nal gostoricilor dd kaskin doyisir. Beld balalarda adaptiv funksiyalar pozulur, inkisaf tempi nisbaton

z3if olur, reproduktiv funksiyalar pozulur.

Acar sozlar: Stress, monoamin, hormon, hipotalamus, dofamin, noradrenalin, serotonin

GIRIS

Qadin organizminin reproduktiv funksiyasinin
tonzimi masalosi miiasir funksional ginekologiya-
nin va neyroendokrinologiyanin an miirakkab prob-
lemlorindon biri olaraq qalmagdadir. Coxsayli kli-
niki miisahidslorlo miioyyon edilmisdir ki, otraf mii-
hitin geyri-alverisli soraiti hatta hamils olmayan qa-
din orqanizmins tosirindon reproduktiv sistemin
foaliyyotini pozur. Bunun baglica sobobi hipotala-
mo-hipofizar-qonad miitonasibliyinds bas veron do-
yisikliklordir (babuues, 2005; Kopuesckuii, 2015;
KitoukoB u ap., 2009; Miller et al., 2014). Bu isti-
gamoatdo aparilan eksperimental todqiqatlarda gos-
torilir ki, xarici muhit amillori toklikdo vo kom-
pleks gokildo organizma emosional stresin kompo-
nenti kimi tosir gosterorok, miixtelif patofizioloji
doyisiklikloin yaranmasina sabab olur (Kopues-
cknit, 2015; YBoposa u ap., 2010; ®enorosa, 2008;
Odunaperora, 2010). Belo tosir hamilo organizma,
xlisusan ana batninda doliin formalasmasina va in-
kisafina monfi tosir gosterir (AnueB u ap., 1984;
AuimapuH u zip., 2009; XKypasun u ap., 2009; du-
napetoBa, 2010).

Ona goro do emosional stres reaksiyalarin in-
kisaf mexanizmindo hamilo orqanizmlorde dolin
postnatal dovrlordo hormonal-mediator statusunun
morkozi tonzimi mexanizminin patogenezinin aras-
dirilmast baximimdan bu istiqamstds tadqiqatlarin

apartlmasit zoruridir. Ciinki balalarin inkisafi pro-
sesinin fizioloji va patofizioloji gedisi zaman1 ney-
romediator sistemlorlo hormonal balans arasindaki
qarsilight alage vo morkozi tonzimlomo mexanizmi
barads odobiyyat melumatlar kifayst qodar deyil-
dir. Bu sobobdon do organizmdo homin funksional
sistemlorin patologiyalarinin patogenezinin arasdi-
rilmast baximindan da bu istigamatds tadqiqatlarin
aparilmasi zaruridir.

Todqgigatin moqsoadi hamiloliyin normal gedi-
sindo vo eksperimental xronik emosional streso mo-
ruz qalmis hamilalords doliin postnatal dovrds ney-
rohormonal homeostazin qarsiliqlt slagesinds hor-
monal-mediator statusun formalagmasinin Gyranil-
moasi olmusdur.

MATERIAL VO METODLAR

Tacriibalor kiitlasi 240-250q olan 30 bas si¢o-
vullarda vo 150 bas balalar-da 5 qrupda aparilmis-
dir (har qrupda 6-8 bas olmaqla). 1-ci qrupdaki si-
covullar intakt voziyyatdo olmus, 2-ci qrupdaki (ne-
zarat) sigovullarda normal hamilalik izlonilmis, 3-
cii grupdaki sigovullara hamilslikde xroniki emo-
sional stres totbiq edilmis, 4-cli qrupa analar1 nor-
mal hamilslik kecirmis sigcovul balalart daxil edil-
mis, 5-ci qrupa analart hamilolikdo stres amilinin
tosirine moruz qalmis sicovul balalar daxil edilmig-
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dir. Hamils sigovullarda stres voziyyati imumi qo-
bul edilmis metodla ESL tipli avtomatik qurgusu
olan elektrik elektrostimulyatorunun komoyi ilo
elektrik corayam vasitasi ilo yaradilmigdir. Sigovul-
larin giciglandirilmasi hor giin olmaq sorti ilo 30 V
gorginlikli carayanla 30 daqiqe arzinds 1 doaqigalik
intervalla aparilmuigdir (Ismayilov ve b., 2014;
Anues u np., 1984; ®ypnyii, 1974). Oyronilon gos-
toricilorin doyismosinin dinamikasini miisyyon et-
mak ti¢lin tocriibonin miixtalif glinlorinds sohar saat
10-da sigovullarin bir qrupu 6ldiiriil misdiir.

Monoaminlorin konsentrasiyasini (DA, NA 5-
OT, 5-OIST) hipotalamus da, DA,NA, 5-OT, PRL,
AKTH FSH,LH, estradiolun qatilig1 qanda immu-
noferment iisulu ilo doyarlondirilmisdir.

Alinmis naticalor variasion-statistik metodla
iglonilmigdir (Poxunuii, 1973). Bundan 6trii Micro-
soft Office EXCEL-2010 vo SPSS-20 statistika
proqramlarindan istifads edilmisdir.

NOTiICOLOR VO ONLARIN MUZAKIROSI

Aparilmis todgigat noticosindo miioyyan edil-
migdir ki, hamilslikdo emosional stres amilinin to-
sirina moruz qalmig sigovullarda toxumada vo qan-
da hormonal-mediator statusda koskin doyisikliklor
gedir (codval 1). Bela dayisikliklor digar funksional
sistemlordo do koskin konarlanmalara sobob olur.
Xiisuson do bels hamilalords doliin inkisafinda mii-
ayyan dayisiklor bas verir. Olii balalarin oldugu
miisahids edilir.

Bu todqgiqatin naticasi gostarir ki, analar1 hami-
lolik dévrii xronikemosional stres faktorun tosirino
moruz qalmig balalarin hipotalamusunda vo qaninda
katexolaminlorin foallig1 analar1 normal hamilslik
kegirmis sigovul balalart ilo miiqayisade kaskin
yiiksok olur vo sonraki yas dovrlerinde do bu foalli-
gin konarlagmast davam etmis vo normadan yiik-
sokdir (cadval 2). Bela ki, DA hipotalamusdaki fo-
allig1 bir ayliq sicovul balalarinda normadan 85,0%,
P<0,001, iki ayligda 60,0%, P<0,001, ii¢ ayliqda
54,0%, P<0,001, dord ayligda bu miqdar normadan
50,0%, P<0,001 vo bes ayliqda isa 45%, P<0,001
yiiksokdir (cadvel 2). Analoji qanunauygun luqlar
NA hipotalamusdaki migdarinda da miisahids edilir

(cadval 2). Cadvaldon goriindilyii kimi norma ila
miiqayisode NA hipotalamusdaki feallig1 tocriibe-
nin birinci ayindan baslayaraq yiiksalir (74,0%,
P<0,001), onun fealliginin bu yiiksalmaesi davam et-
mis vo iki ayliq balalarda 63,0%, P<0,001, ii¢ ayliq
balalarda 60% P<0,001, dord ayligda 55,0%,
P<0,001 va bes ayliq balalarda isa 45,0%, P<0,001
¢ox olmusdur (codval 2). Goriindityl kimi, har iki
monoaminin hipotalamusdaki faallig1 asas qrupda
normadan kaskin yiiksok olmusdur.

Hipotalamusa miivafiq fealliq qanda da ana-
loji qanunauygunluqlarla miisahido edilmisdir (cod-
val 2). Analar1 hamilolikde xronik emosional stres
tosirino moruz qalmis sigovul balalarinin ganinda
DA foalligt normal balalarin miivafiq gosterici-
sindon tacriibonin birinci ayinda 80,0%, P<0,001,
ikinci ayinda 70,0%, P<0,001, figlincii ayinda
65,0%, P<0,001, dordiincii aymda 50,0%, P<0,001
va besinci ayinda 40,0%, P<0,001 ¢ox olmusdur.

NA gandaki faalliginda DA qandaki foalligina
miivafiq doyisikliklor izlonilmisdir. Belo ki, osas
grup sicovul balalarmin ganinda normal inkisaf
edon homyasid si¢covul balalarinin miivafiq gosto-
rici ilo miiqayisads miivafiq olaraq 60,0%, P<0,001,
58,0%, P<0,001, 55,0%, P<0,001, 50,0%, P<0,001,
46,0%, P<0,001 yiiksok olmusdur (cadval 2). Goriin-
diiyii kimi, 6yrandiyimiz bu markerlorin faalligi hor
iki miithitds paralel olaraq dayisir. Xronik emosio-
nal stresin tosirindon balalarda bas veron yenidon-
qurmalar har iki mithitde eyni istiqgamatli olur. Osas
qrupda katexelominlorin oksino olaraq indolamin-
lorin hipotalamusdaki faalligi normal inkigaf edon
gruplara nisbaton agag1 saviyyadas olur va biitiin toc-
riiba orzindo bu soviyyo normallagmir (codval 2).
Ona gora do 5-OT hipotalamusdaki foalligi homya-
sidlar1 ilo miiqayisade bir ayliq sigovul balalarinda
60,0%, P<0,001, iki ayligda 50,0%, P<0,001, {i¢
ayliqda 46,0%, P<0,001, doérd ayliqda 40,0%,
P<0,001 vo bes ayligda 35,0%, P<0,001 asagi olur.
Analoji qanu nauygunluq 5-OIST hipotalamus dak1
foallifinda da miisahide edilir. Yoni biitiin tocriibe
miiddati orzinds bu saviyys norma haddino ¢atmr
(cadval 2). Eloca do 5-OT qgandaki foalligr normal
haddindon asag1 olur (aylara miivafiq olaraq 80,0%,
70,0%, 65,0%, 55,0%, P<0,001 azdir).

Cadval 1. Hamiloliyin normal gedigindon va stres tosirindon hipotalamusda vo qanda monoaminlorin doyismosi (M+m)

Heyvanin qrupu | Géstarici DA Hl\lllx)talamus, n;]_/ gT 5.0IST DA Qan, nq/m;_ oT
intakt 412+16 507+£10 405+13 45148 171£10 168,0+1,5
E 9-10 Norma 500+11%* 548+9* 510+5* 530+6* 248+12%* 360+2*
g Stres 700+£8" 800+6" 41077 4104 400+6" 210+34
o 15-16 Norma 540+18 650+10 512+19 550+8 242+14 348,0+1,5
= Stres 850+12" 910£15" 330+6" 320+£77 540+£15" 230427
E 2122 Norma 690+22 810+12 800+30 615+7 318+16 390,0+1,3
T B Stres 980+15" 1200+10" 465+12" 300+6" 590+6" 240434

Qeyd: * - intakt qrupla miiqayisada diiriistliik; » - norma ilo miiqayisada diirtstlik”, p<0,001.
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Cadval 2. Analari hamlalikds stres reaksiyaya moaruz qalmis sigovul balalarinin hipotalamusunda va ganinda

monoaminlorin qatilifinin doyismosi (M=m).

e Hipotalamus, nq/q Qan, nq/ml
Gostoricilor DA NA 5.0T 5.0IST DA 5.0T NA
1 Norma 40010 500=12 4009 41246 175410 25045 4804
Stres 740+14% 870497 240+4% | 300+7* 315£10% 200+4% 770+6%
ER Norma 410+8 51047 43048 47046 1906 30046 51547
s Stres 65557 306" 240+6% | 290+4* 3247 210:8* 815:8%
5[ Norma 600+9 540+4 570+10 58046 40011 38046 55049
2 Stres 925+11% 862+11% 265£7% | 270+7* 660+8* 247+7% 850+14*
R Norma 680+8 67010 60010 61046 48017 43019 65010
z Stres 102512% | 1040£13% | 240+44* | 320+7% 720+10% 265+5% 975+12%
s Norma 7009 720+12 6506 6808 5509 530+8 66010
Stres 1048=12% | 1045£14% | 23046* | 340£10% | 80013* 26557 065L12%

Qeyd: * norma ilo miiqayisado diriistlik - £<0,001

Oyrondiyimiz bu monoaminlorin foallig1 ana-
larinda oldugu kimi balalarin da biitiin yas dévr-
lorinds resiprok olaraq doyisir (Yrpromos,1999).
Belo aydin olur ki, hamilolik dovrii analarin xroni-
ki emosional streso moruz qalmasi embriogenezo
vo mammogenezo monfi tasir etdiyinden doliin
ana batninds formalagmasina da neqativ tasir gos-
torir. Belo olan halda balalarin hormonal statusu
kaskin doyigir. Xronik emosional streso moruz
galmis balalarin postnatal inkisafi dovrii adenohi-
pofizin laktotrop veo honadotrop funksiyalarinda
kaskin dayisikliklor bas verir. Bu hormonlarin
gandaki foalliginin doyigmesi miixtalif istigamatli
xarakter dagidigindan cinsiyyat sistemi hormon-
lar1, xiisuson do estrodiolun faalligi pozulur. Umu-
miyyatla, belo sigovul balalarinda biitiin hormonal
sistemdo normadan konarlagmalar bag verir.

Aparilan todqiqat gosterir ki, hamilslik dovrii
analarin xronikemosional stress moruz qalmasi
embriogenezo vo mammogenezo tosir etdiyindon
dolin formalagmasina neqativ tosir gdstorir (Oru-
cova, 2015). Belo olan halda balalarin hormonal-
mediator faallig1 dayisir. Bu fonda dogulmus bala-
larin bir torofdon zoaifliyi, diger torafden analarin
hormonal-mediator sisteminin pozulmast onlarin
hom fordi inkisafina, hom do funksional sistemino
monfi tosir gostorir (Orucova, 2015; ['opOyHoB,
2006; Yrpromos, 1999). Digor torafdon adenohi-
pofiz-cinsiyyat sistemi hormonlar miixtalif istiqa-
moto doyisir. Inkisaf edon organizmdo bu sis-
temlor hom faallagdirici, ham do longidici mexa-
nizmlorls slaqali sokilda foaliyyet gdstararak stres
tosiro cavab verir. Hormonal-mediator statusda
gedon yenidonqurmalar doliin normal inkisafina,
boyiimasina va endokrin sistemin formalagsmasina
neqativ tosir gostordiyindon onlarin reproduktiv
funksiyasinda longimolor vo patologiyalar bas
verir. Eloco do balalarda neyromediatorlarin vo
hormonlarin faallig biitiin yas dovrii arzinds re-
siprok doyisdiyinden orqanizmin immun statusu
da kaskin zoiflayir.

Belalikla, hamilalikds xronik emosional stre-
so moruz qalmis orqanizmlordo monoaminlor vo
hormonlar arasindaki qarsiliqlt tarazliq pozuldu-
gundan doliin botndaxili inkisafi vo postnatal
dovrde morfofunksional formalasmast pozuldu-
gundan balalarin reproduktiv funksiyasi pozulur.

NOTICOLOR

1. Hamilolikds analar1 xronikemosional stres re-
aksiyaya moruz qalmig balalarin hormonal-me-
diator statusu normadan konarlagir.

2. Hamilolik dovrii analarin xronik emosional
streso maruz qalmasi mammogenez prosesing
vo doliin normaal formalagmasina neqativ tosir
gostarir.

3. Bu fonda dogulmus balalarin bir terofden zaif-
liyi, digar torofdon analarin hormonal-mediator
statusundaki kenarlagmalar postnatal dovrdo
balalarin hom inkisafina, hom do neyroendo-
krin sistemina monfi tosir gostarir.

4. Neyromediatorlarin vo hormonlarin faallig1 bii-
tiin yag dovri orzinds resiprok olaraq doyisdi-
yindon balalarda reproduktiv funksiyalar pozu-
lur.

5. Déliin botndaxili inkisafi vo postnatal dovrde
morfofunksional formalasmasi stres tosirinden
pozulur.

Bu is Azorbaycan Respublikasinin Prezidenti
yaninda Elmin Inkisafi Fondunun maliyys yar-
dimi ilo yerina yetirilmisdir. Qrant Ne EIF/
MQM/Universitet-2014-5(20)-11/07/3-M-03.
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JLA. Mexrtuea', 10.B. Ucmaiibuio’, K.I. FapaeBa3, A.T. UcmaiibliioBa 2,
C.I.l'apaesa’, H.O. I'yanes’

"Il omoen axywepcmea u eunexonoeuu A3epbaiiosncanckozo MeOUYUHCKO20 YHUSEpCUmMend
?Hayuno-uccredosamenscxuii yenmp A3epbaiioncanckozo MeOUyUHCKO20 YHUGePCUmend
Hayuno-uccnedosamenbcxuii uHcmumym axywepcemea u unexoio2uu Munucmepemesa 30pasooxpanenis
Aszepbaiioscanckoii Pecnyonuxu

B crarbe mpuBeaeHbl pe3yabTaThl UCCIACIOBAHUM AMHAMUKHA U3MEHEHHsI OMOTEHHBIX aMUHOB U TOPMOHOB Y
KPBICSIT, MAaTePU KOTOPBIX MOJBEPrajKCh CTPECCy BO BpeMs OepeMeHHOCTH. MccnenoBanue nmpoBOAUIOCH B
TeyeHue 5 MecsreB. B TedeHne 3TOro BpeMEHHW y KpBICAT B KPOBHM U THIIOTAJaMyCe OMNpPEIENSIUCh KOH-
neHtparmu godamuHa ([A), HopanpenanmmHa (HA), ceporonuna, 5-OT U 5-OKCHUHIOIYKCYCHOM KHCIOTHI
(5-OMNVYK), Takxke n3ydanach akKTUBHOCTb TOPMOHOB B KpoBH. lccienoBaHus MOKa3ai, YTO KOJIHMYECTBO
JA u HA B KpOBM U rMIIOTaJaMyce KpPBICAT, MaTEPH KOTOPBIX MCIBITHIBAIOT CTPECCOBBIC PEAKLIMH BO BpeMs
OepeMEeHHOCTH, BBIIIE, YeM y HOPMAaJbHBIX KPBICAT BO BpeMs Bcero uccienoBanus. Ho B obeux wuccre-
oyembIx cpefax akTuBHOCTh 5-OT m 5-OUYK ymeHnbinaerca. B cOOTBETCTBUM € 3TUM, PE3KO MEHSAIOTCS
TOpPMOHAJBHBIE TOKa3add. B TakWX CIydasx y KpbICAT HaONIOIaeTcs HapyIIeHHE aJalTHBHBIX (QyHKIUH,
OTHOCHUTEIILHO cllabasi CKOpOCTh Pa3BUTHS, HAPYIICHUE PEMPOAYKTUBHBIX (QYHKITHIH.

Knioueewie cnosa: Cmpecc, MOHOAMUH, 2O0PMOH, 2UNOMANAMYC, 00PaAMUH, HOPAOPEHANUH, CEPOMOHUH
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Dynamies Of Neuroendocrine System In Postnatal
Development Of Stress Affected Fetus In Prenatal Period

D.A. Mehtiyeva', Y.B. Ismayilov’, K.G.Garayeva®, A.T. Ismayilova’,
S.G. Garayeva’, N.O. Guliyev’

'II Obstetrics and Gynecology Department, Azerbaijan Medical University
“Research Center of Azerbaijan Medical University
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Dynamics of changes in biogenic amines and hormones in baby rats whose mothers affected by emotional
stress reactions during pregnancy has been presented in this article. For this purpose, the research on rat
babies carried out for 5 months, concentrations of dopamine (DA), noradrenaline (NA), serotonin, 5-OT and
S-oxyindolacetic acid (5-OIAA) in blood and hypothalamus, and activity of hormones in blood were studied
during these months. The results showed that DA and NA amounts in blood and hypothalamus of rat babies
whose mothers were affected by stress reactions during pregnancy were higher compared with normal babies
during the entire research. However, activity of 5-OT and 5-OIAA decreased in both environments.
Accordingly, hormonal indicators changed sharply. Adaptive and reproductive functions were violated and
developmental rate was relatively weak in these babies.

Keywords: Stress, monoamine, hormone, hypothalamus, dopamine, noradrenaline, serotonin
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