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JAEI'UAPOIININAHAPOCTEPOH: BUOMAPKEP
BO3PACTHOI'O CTAPEHUS. BUOCUHTE3 "
MEXAHWU3MBbI PEI'YJIAIIAU.

B 0030pe mpezncTaBieHsl U 0000IIEHBI PE3YIBTAThI
WCCIIEIOBaHUHN MOCTIEAHUX JeT o
neruaposnmanapoctepony (AI'DA) wurparomemMy BakHYIO
poiIb B PEryMsiMHM TPONODKUTENBHOCTH JKM3HU. B
mnpoiiecce oHrtoreHeza comepxkanne DA u AIDA-
cynbdara HEYKIOHHO CHWXaeTrci. B To jxe Bpewms
MEXaHU3Mbl PETYIALUN CEKPELUH JTUX TOPMOHOB U
(daKToOpbl ONpENeNsIoONIMe WX BO3PACTHYIO JWHAMUKY
OCTalOTCsl BO MHOroM He pacmudpoBanbl. B pabote
paccMOTpeHbl  pa3IUyHbBIE  MEXaHU3Ma  PErysiluu
aapenanoBoir cekperuu JAI'DA u HAI'DA-cynbdara c
yuactueM AKTI, mnpomakTtuHa, JIOTEHHU3UPYIOIIETO
TrOpPMOHA U UHCYJIMHA.

KuroueBble cioBa: angporensl, [AI'9A, AKTI,
CTapeHue, FTOpMOHAJIbHAS Peryssusl.

3a mociemgHuE TOABI PE3KO BO3POC HHTEpPEC K
neruaposnuanapoctepory. OmyonnkoBano 6omee 30 ThicsSd
paboT. DTO CBA3aHO C HAKOIUICHHEM HIMPOKOTO CIIEKTpa
WHPOPMAIIMM O CIIOCOOHOCTH AETHIPOMUAHIPOCTEPOHA
CHMJKAaTh PUCK PA3BUTHUS PALa MATOJNOTHI COIMyTCTBYIOLINX
CTapeHMIO. YCTAHOBJICHO HAJIM4YHE OTPHULATEIBHON CBSI3U
Mexay ypoBHeM JII'DA wu oxupeHuem, YpoBHEM
XOJIECTEPHHA B COCTaBE JIMIIONPOTEMHOB B  KPOBH,
BEPOSITHOCTBIO PHCKAa PAa3BUTUS  CEPACYHO-COCYAHCTON
MaTOJIOTHUH, paka MOJOYHOM KeJe3bl, U OCTE0Nopo3a.

Ceobonnas (JAI'DA) u cynbdarHas dopmer DA
(AI'2A-C) cuHTe3upylOTCI M CEKPETUPYIOTCS CET4aToi
30HOW KOPKOBOTO CJIOS HAAMOYEYHUKOB. buonormueckas
3araaka: JII'DA cuHTe3upyercs TOJIBKO HAATIOYEYHHUKAMHU
PUMAToB, y YeJIOBEKa M BCEX BUAOB 00e3bsiH. BbIOpoc
JAI'DA Ha MNpPOTSKEHHH CYTOK TOBTOPSIET JUHAMUKY
koptuzoia u AKTI. C Bo3pacToM amMIuIMTyZna WMIYJIbCOB
BeIOpoca JII'DA cHmxkaercs ¢ 74% B MOJIOIOM BO3pacTe JI0
45% y noxxuibIx Jroaen [36].

ATDA-cynbbhar nupkyaupyer B mepudepryecKoi
KPOBM B CaMOM BBICOKOW KOHIIEHTpAlMW U3 BCErO CIEKTpa
cTepor0B, BKIO4as koptu3oi. Konuentpanus AI'9A-C B
KPOBH Y 370POBBIX MYKYHH TIPEBHIIIAET COAEpIKaHNE
tectoctepora B 200-1000 pa3, a y OKEHIIMH €T0
cogepkanne B 5000-25000 pa3 Oonpme yem 17B-
acTpanuona. ¥ MyK4uH B Bo3pacte 25- 30 jeT ero ypoBeHb
B KpOBH JocTWraeT 6 - 8 MKMOJB/I, B JalibHEHIIEM
MpoAyKLus crepouaa nagaer U Kk 80 romaMm copepskaHue
mnasmMeHHoro JAI'DA-C ne mpesbimaer 1.0-1.5 MKMomin/n
[35,11,34,31] Hawmbomee BBICOKas CKOPOCTh TQJICHIUS
konneaTpammu JI'DA n AI'9A-C mpuxoauTcss Ha BO3pacT
ot 50 go 60 ner. Merabonuueckuil KINUPEHC CyAb(aTHOH
¢dbopMmbl cTepounma pocturaer 15 n/meHb. A cyrouHas
MPOIYKIIKS B IBETYIIEM PENPOIYKTHBHOM Bo3pacte 25-30
Mmr. [lepuon mnomyBeiBeneHuss ropmoHa 8-10 wyacos, a
cBoOoxmHoil ¢opmbl He Oomee 30 wmunyt. ConepikaHue
JAI'DA-C Ha TpOTSDKEHHH CYTOK HE TpEeTeprieBacT
CYIIECTBCHHBIX KoJeOaHUH, OCTaBasCh CTaOWIBHBIM B
TEUYeHHE AHS M HOYHOH Mepuoa. DTO MOXKHO OOBSCHHUTH
3aMe/JICHHBIM MeTa0O0JIMUYECKUM KJIMpeHcoM. B 1o ke

DEHYDROEPIANDROSTERONE:
BIOMARKER OF SENESCENCE.
BIOSYNTHESIS AND REGULATING
MECHANISMS.

This review presents and summarizes the results of
recent studies on dehydroepiandrosterone (DHEA) which
plays an important role in longevity regulation. During
ontogenesis DHEA and DHEA-sulfate content steadily
declines. At the same time, the mechanisms regulating
secretion of these hormones and factors determining their
age dynamics remain largely unsolved. The paper
presents different mechanisms of regulation of adrenal
secretion of DHEA and DHEA-sulfate involving ACTH,
prolactin, luteinizing hormone and insulin.

Key words: androgens, DHEA, ACTH,
senescence, hormonal regulation.

Interest to DHEA sharply increased in recent years,
more than 30,000 works were published. This is due to a
broad scope of collected information on DHEA ability to
reduce the risk of several pathologies related to
senescence. It was found that there is a negative feedback
between the level of DHEA and obesity, cholesterol level
in the blood lipoproteins, risk of cardiovascular
pathology, breast cancer and osteoporosis.

Free dehydroepiandrosterone form (DHEA) and
DHEA-sulfate form (DHEA-S) are synthesized and
secreted by the reticular zone of adrenal cortex. The
biological riddle is that DHEA is synthesized only by
adrenals of primates, humans and all species of monkeys.
Release of DHEA during the day repeats cortisol and
ACTH dynamics. With age, the amplitude of DHEA
releases decreases from 74% at a young age to 45% at the
elderly age [36].

DHEA-sulfate presents the highest concentration
in peripheral blood among the whole spectrum of
steroids, including cortisol. DHEA-S concentration is
200-1000 times higher than testosterone content in the
blood of healthy males, and 5000-25000 times greater
than 17B-estradiol in women. DHEA-S level in the blood
of men aged 25 - 30 years reaches 6 - 8 mmol /I, later
steroids production decreases and by age 80 plasma
DHEA-S content does not exceed 1.0-1.5 mmol/l
[35,11,34,31 ]. The highest DHEA and DHEA-S
concentration fall rate is presented between the ages from
50 to 60. Metabolic clearance of sulfate steroid is up to
15 |/day. While daily production in reproductive age is
25-30 mg. The half-life of the hormone is 8-10 hours, and
of a free form is not more than 30 minutes. DHEA-S
content during the day does not significantly change
remaining stable throughout the day and night period.
This can be explained by delayed metabolic clearance. At
the same time its free form has distinct diurnal variations
decreasing to 16-17 hours at a young age. Diurnal
variations of DHEA considerably repeat cortisol diurnal
rhythm [1]. DHEA-S is characterized by gender
differences, in women its concentration is 15-20% lower
than in men of the same age. However, the age-related
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BpeMs ero cBobomHas (opma MMeeT IOCTaTOYHO YETKHE
CYTOUYHEIE KOJICOaHMS B MOJIOZIOM BO3pacTe, CHIDKAsICh K 16-
17 uwacam. Cyrtounblie koneOanus JI['DA TOBTOPSIOT B
3HAYUTEHHON CTETIEHU CYTOYHBIN pUTM KopTHu3oia [1]. dus
JAI'DA-C xapakTepHBI TOJOBbIE Pa3H4Hs, y KEHIIUH €ro
KOHLeHTpauuss Ha 15-20% Huxe, 4yeM y MYKYUH
MapUTEeTHBIX MO BoO3pacTy. Bmecrte ¢ TeM Bo3pacTHOE
nagenne nponykmun JI'DA-C y KeHIIWH UMeeT TaKylo ke
3aKOHOMEPHOCTD, KaK U Y My>K4HH. [10 HEKOTOpPBIM JaHHBIM
[32] y MononbIX KeHIIUH ypoBeHb JII'DA Beimie, uem y
MY)XKYHH aHaloru4dHOTo Bo3pacta. Ilocme 50 meT momoBbie
pa3iuyuus B TUIa3MEHHOM KOHIIEHTpaIlUK ucue3aroT. B To xe
Bpems mis cynbdarHoi Gopmel JIIDA monoBeie pasznuyus
B MOJIOZIOM BO3pacTe OTCYTCTBYIOT, a B Bo3pacte mocie 50
JIET €r0 ypOBEHb Y JKEHIUMH 3HAYUTEIBHO HIKE, YeM Y
MmyxuuH. Bue 3aBucumoctn ot mnoma ana  JIDA-C
XapaKTepHbl BBIPAYKCHHBIC WHAMBUIYallbHbIE KOJCOAHMSI.
HekoTtopeie aBTOpbI OOBACHSIOT 3TO TI'E€HETUYECKUMH
(akropamu [6]. MBI monaraemM, 94To 3TO MOXKET OBITH TaKKe
CBSI3aHO CO CTPECCOPHBIMH CUTYallUsIMH, 00yCIOBICHHBIMHU
OCTPBIMH U XPOHMUYECKUMH 3a00JIEBAaHMAMH, KOTODBIE
MOTYT COOTBETCTBEHHO AaKTHBUPOBATH W WHITHOMPOBATh
npoaykiuio crepouna. JI'DA-C, B ominuue oT CBOOOAHOM
(opMBI, UMeeT BBICOKYIO0 ad(UHHOCTD K adbOyMHHY H 3Ta
CBSI3b INpoYHas. B ommune OT DIIOKOKOPTUKOUIOB,
TecTocTepoHa M 3cTpaguona, JAI'DA He umeer cBoero
crenn(pUIEcKOro TPaHCIOPTHOTO OejKa, a CBSI3bIBAETCS Ha
90% anpOyMHMHOM W  TOJNBKO  HEOONbIIAS  4YaCTh
nupkynupytomiero I DA cBiI3bIBaeTCS TIIOOYITHHOM.

B ommmume or cynbdarHOH (GOpMBI, CBOOOAHBIN
JAI'DA 1mupkynupyeT B KpPOBH B 3HAUUTEIBHO MEHBIIEH
KOHIIEHTpanuu, B mpenenax 14-50 wamons/m. BospactHas
nuHamuka cBoOomHoro JIIDA takas e, Kak U y cyiibdara
creponna. K 80-u romam ero ypoBeHb B OCHOBHOM HE
mpeBbllIaeT 5 HMONB/I.  Merabonudeckuii  KIMPEHC
cBoOomHOM (opmbl cocrasiser 1700 i/neHs. B monomom
BO3pAacTe €ro MPOAYKIUS KoJeOleTcst oT 2 10 7 MI/CYyTKH
(5,25,26), a mepwox momypacmaga He mpesbimaer 8-30
MHUHYT.

Hamm ObutM  TmpOBeneHBI  UCCIECIOBaHUS — TI0
W3YYCHUIO JMHAMUKH COJEPKaHUS  HAaANOYEYHUKOBBIX
AHJIPOTEHOB aHAPOCTEHIUOHA M JAETHIAPO3IHAHIPOCTEPOHA
Y MYXXYUH PazInYHbIX BO3PACTHBIX TPYII MPOKUBAFOIINX
Ha KaBkaze, BKiIrouas Tpynmy JAoiroXuTenend (1o
knaccuduraru BO3) 90-112 ner [18]. B ucciaemyemyro
KOTOPTY BOLIIM TOJIBKO KIMHUYECKH 310POBBIE MY>KUHHBI.

3aMeTHOEe CHIKEHHE YpPOBHS aHJIPOCTEHAMOHA
HaOmonaercs B niepuon 20 - 75 net, B cpenneM Ha 55%. B
JanpHEeWeM coJep)KaHue TOPMOHA CTaOWIM3MpyeTcs Ha
ypoBHe 8-10 HMONB/T U y Jonroxutenei cocrapisier 10.6
HMOJIB/TT TIO CPaBHEHUIO 19 HMOJNB/T y MOJIOJABIX MY)KYHH.
Hapsiny ¢ anpporeHamMu ¢ BO3pacToM HPOTPECCHBHO
CHIDKAETCS YPOBEHb IMPEIIIECTBEHHUKOB: IPETHEHOJIOHA
(6era k03d.=-0.58 P=0.000), nporecrepona (6eta k03(h.=-
0.27 P=0.003),170-rugpokcunperaeHonona, (oera ko3h.=-
0.78 P=0.000), 170-ruapokcunperaeHoiona (6era kodh.=-
0.74, P=0.000). Memmana comepxanue JIDA 'y
00CIIeIOBaHHBIX MY)XYHMH IPOTPECCHBHO CHMXajach ¢ 17
HMONB/ y MyxuuH 20-35 nmer go 4 HMOIB/I Yy
JIONTO’KUTETEH. CormacHo HallluM pesyabraraMm

decrease of DHEA-S production in women has the same
pattern as that of men. According to some reports [32]
DHEA levels in young women are higher than in men of
similar age. After the age of 50 gender differences in
plasma concentrations disappear. At the same time,
DHEA-sulfate has no gender differences at a young age,
but its level is significantly lower in women than in men
after the age of 50. DHEA-S is characterized by
pronounced individual variations regardless of gender.
Some authors attribute this to genetic factors [6]. We
suppose that this may also be due to the stress situations
caused by acute and chronic diseases, which can activate
and inhibit production of steroid. Unlike a free form,
DHEA-S has a high affinity to albumin, and this
connection is strong. In contrast to glucocorticoids,
testosterone, and estradiol, DHEA does not have a
specific transport protein, and binds to albumin in 90%
and only a small part of circulating DHEA binds to
globulin.

Unlike the sulfate form, concentration of free
DHEA in the blood is significantly low - in the range of
14-50 nmol /I. Age dynamics of free DHEA is the same
as that of steroid sulfate. By age 80 its level generally
does not exceed 5 nmol /l. Metabolic clearance of the
free form is 1700 I/day. At the young age its production
ranges from 2 to 7 mg/day (5,25,26), and its half-life is
not longer than 8-30 minutes.

We carried out a research on the dynamics of the
content of adrenal androgens of androstenedione and
dehydroepiandrosterone in men of different age groups
living in the Caucasus, including a group of centenarians
(WHO classification) of 90-112 years old [18]. The study
included only apparently healthy men.

Significant androstenedione level reduction (an
average by 55%) is observed at the age of 20 - 75. Later
the hormone content stabilizes at the level of 8-10 nmol /I
and 10.6 nmol / | in centenarians in comparison with 19
nmol /I in young men. Along with androgens reduction
the level of precursors also decreases with age:
pregnenolone (beta coefficient = -0.58 P = 0.000),
progesterone (beta coefficient = -0.27 P = 0.003), 17a-
hydroxypregnenolone (beta coefficient = -0.78 P =
0.000), 17a-hydroxypregnenolone (beta coefficient. = -
0.74, P = 0.000). Median content of DHEA progressively
decreased from 17 nmol /I in men of 20-35 years old to 4
nmol /I in centenarians. According to our results, DHEA
quantitative dependence on the age of apparently healthy
men (beta coefficient = -0.80, P = 0.000) obeys the
equation of linear regression of DHEA = 23.23 - 0.1947 x
age. However, the content of the vital adaptive hormone
cortisol keeps at a constant level in all age groups,
including centenarians. DHEA and cortisol dynamics is
presented in the figure. Age-related decrease of androgen
and precursors levels reflects the tendency for the total
extinction of adrenal glands capacity.
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KOJIMYECTBEHHAsA 3aBUCUMOCTL comepkanus JI'DA ot
BO3pacTa y KIMHUICCKH 3OPOBBIX MYK4IHH (O6eTa k03d. =-
0.80, P=0.000) mnomuuHseTcs YypaBHEHHIO JHUHEHHOMN
perpeccun JITDA= 23.23 - 0.1947 X BO3pacT MYKYHHEL.
BMecte ¢ Tem coiepkaHHE  IKM3HEHHO  Ba)XKHOTO
aJIanTHBHOTO TOPMOHA KOPTH30Jla TIONJCP)KHUBAeTCS Ha
MOCTOSIHHOM YPOBHE y BCEX BO3PACTHBIX TPYIIM, BKIOYAsS
monroxkureneit.  Jumammka  JAI'DA wm  KopTH30Ia
npecTaBleHa Ha PUCYyHKe. Bo3pacTHoe CHIDKEHHE YPOBHS
AQHIIPOTEHOB M TMPEIIISCTBEHHUKOB Kak Obl OTpaXkaeT
TEHIACHIWIO K O0O0meMy yracaHuio (yHKIHOHAIHEHOW
AKTUBHOCTH HaJIIOYCYHBIX XKeIe3.

600
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Puc. CpaBuutenbHass auHamuka conepxkanusa AI'DA u
KOPTH30Jla B KPOBM MYXXYMH Ppa3IMYHBIX BO3PACTHBIX
IPyII, BKIIIOYAsl JOJITOKUTENEH

B nactosimiee Bpemst npuHsATo cuutaTth, uto AKTT
KOHTPOJMUpYeT OMOCHMHTE3 HAANOYEYHHKOBBIX aHIPOTrCHOB
AI'DA, AI'DA-C u  aHAPOCTCHIUOHA. YOCTUTEIHHBIM
apryMEHTOM CIYKaT pe3ylbTaTbl AKCIEPUMEHTAIBHBIX
WCCIIEIOBaHUH C THIIOPU3IKTOMUEH. B 3TOM ciyyae Hapsmy
C MYYKOBOW MPOMCXOOUT aTpo(dusi U CETIATOH 30HBI, U BEC
HaJMOYeYHUKoOB yMeHbmaercs Ha 50% [5]. B 1o ke Bpems,
y  TUNO(QU33KTOMHUPOBAHHBIX  IIMMIIAH3E  BBEICHHE
sk3oreHHoro AKTI' compoBokaercs BOCCTAHOBICHHUEM
MIPOAYKIIMH TOJIBKO KOpTH307a, a cekperust I DA u AI'DA-
C me msmenserca [13]. Bmecre ¢ tem, ygactue AKTID B
peryasuuu CEKpeLnH JIDA MOATBEPKAACTCS
pesynbraTaMM  3KCIIEPUMEHTOB Ha  JAPYrod  MOJENH
MPUMAaTOB - CaMIlax IaBHAHOB TaMaJpPWIIOB, COAEp)KaHUE
JAI'DA 'y KOTOpPBIX CONOCTaBUMO C YPOBHEM TIOpPMOHA
B3pociblXx MykuuH (20-40 mmonw/m). Octpbiii 3¢ ekt
AKTI' npu BHYTPHMBEHHOM BBEICHMHM HapsAAy CO
CTUMYJISILIUEH KOpTH30J1a u MIPEAIECTBEHHUKOB
Ha/MTOYEYHUKOBBIX TOPMOHOB BBI3BIBAET IIOIBEM YPOBHS
JAI'DA B KpoBH, XOTSI MIPUPOCT KOHIICHTPAIMH TOCIEIHETO
BoIpakeH cmabee. llpm  moBTOpHOM  BO3AEHCTBHU
MPOJIOHTMPOBAHHOTO IpenapaTa CTUMYAUpYIOmUi 3¢dext
AKTT Ha cexpernmro JII' DA Bo3pacraer. Eciu B oTBeT Ha 1-
yio wuHbekIuio AKTI makcumanpHBIA ypoBeHb JIDA
nocturan 48 HMOIB/JI, TO HA 5-YI0 MHBEKIUIO Mpenapara -
100 smonw/n. llocne obpaGorku 00e3psiH  AKTI
noBeileHne peaknuu JI'DA mposiBiseTrcs M B OTBET Ha
NefCTBHE SHIOTEHHOTO TPOMHOTO TOPMOHA BO BpeMs
UMMOOMITM3aIMOHHOTO cTpecca. AmMmnrtyna
MaKCHMAaJIbHOTO TIPUPOCTa KOPTH30JIa B OTBET HA JEWCTBUE
cTpecc-pakropa 10 u mociae obpaborkm  AKTI
mpakThiueckdn He ommmuanace (530237 u  570+124
HMOJB/), a ans DA Bo3pactama B jBa pasa (24+£7 u
67+14 uMOJIB/ COOTBETCTBEHHO) [3].

Bmecte ¢ TeM  CyHIeCTByIOT  3HauuMble
KOJIMYECTBEHHBIE pa3M4Mi B PEaKIMH OTAEIBHBIX 30H
kopel HaamoueunukoB Ha BBemeHne AKTI. Bridpoc

Ar3A umonu/n
KOPTU30M Hmone/n

DHEA nmol /I /age Cortisol nmol /I
/ age
Fig. Comparative dynamics of DHEA and cortisol
content in the blood of men of different age groups,
including centenarians.

Nowadays it is assumed that ACTH controls the
biosynthesis of adrenal androgens DHEA, DHEA-S and
androstenedione. The results of experimental studies with
hypophysectomy prove it. In this case, we observe
reticular zone atrophy along with atrophy of a zona
fasciculata and adrenal weight decreased by 50% [5]. At
the same time, exogenous ACTH administered in
hypophysectomized chimpanzees is accompanied by
cortisol production only, while secretion of DHEA and
DHEA-S does not change [13]. However, ACTH
exposure to the regulation of secretion of DHEA is
confirmed by experiments on the other primate species
which is a male hamadryads baboons with DHEA content
comparable to adult men hormone levels (20-40 nmol/l).
Acute exposure of ACTH intravenous administration
along with stimulation of cortisol and precursors of
adrenal hormones causes increase of the blood DHEA
level, although increase of its concentration is less
apparent. Under repeated exposure of a prolonged-release
drug, stimulatory effect of ACTH on the secretion of
DHEA increases. While the first injection of ACTH
causes DHEA maximum level of 48 nmol / |, the 5th
injection resulted in 100 nmol / I. After monkeys were
made ACTH injections, the DHEA reaction increase
occurs in response to the action of endogenous trophic
hormones during immobilization stress. The amplitude of
cortisol maximum growth in response to the stress factor
before and after ACTH administration did not differ (530
+ 237 and 570 + 124 nmol/l), while DHEA increased
twofold (24 + 7 and 67 &+ 14 nmol /) [3].

However, there are significant quantitative
differences in reaction of some adrenal cortex zones to
ACTH administration. Release of cortisol increases
tenfold, while secretion of adrenal androgens increases a
few times only, with more apparent increase of DHEA
secretion but not androstenedione and his precursor 17a-
hydroxyprogesterone, i.e. activation of steroidogenesis
occurs by the route pregnenolone - 17 o-
hydroxypregnenolone - DHEA.

Intensity of steroidogenesis activation in the
reticular zone upon ACTH administration is determined
by age. It is minimal before the puberty, it grows in the
initial period of puberty, and upon the end of the puberty
activation of adrenal androgens synthesis is comparable
to the age group of 25-30 years old, when their basal
production reaches its maximum. With age, intensity of
the reticular zone reaction somewhat reduces. There are




KOPTH30J1a BO3pACTaeT B JECIATKU Pa3, TOIAA KaK CEKpeLus
Ha/IIOYEYHUKOBBIX AHJPOTEHOB TOJBKO B HECKOJIBKO pas3,
pu 3TOM OoJiee BBIpaKeHO Bo3pacTaeT cexpeuus AI'DA, a
HE aHJpPOCTEHJHMOHA M €ro mnpealiecTBeHHuka 17a-
THIPOKCUIIPOTECTEPOHA, T.€.  IPOUCXOAUT  aKTUBALUS
CTEpOMJOreHe3a IO MyTH HperHeHosion — 17 a-
THIPOKCUIIPETHEHONOH —> JII'DA.

CreneHp akTHBAllMM CTEPOMIOIE€HE3a B CETYATOM
3oHe npu BBeaeHun AKTI netepmMuHMpoBaHa BO3pPACTOM.
Jo Hayanma myOeprara OoHa MHMHUMajbHAas, B HadalbHBIN
nepuox myOeprara OHAa HApacTaeT, a IO 3aBEPLICHUIO
nepuona nyoepTanum AKTUBAIUL CUHTE3a
HAJMOYEYHHUKOBBIX aHIPOT€HOB COMOCTaBUMa C BO3PACTHON
rpymmoit  25-30 mer, kxorga wWx Oa3ajpHAs MPOAYKIUS
JNOCTUTaeT MakcuManbHbIX 3HadeHuil. C  Bo3pacToM
BBIP@XEHHOCTh  PEAKIMM CETYaTOM 30HBI HECKOJIBKO
camwxkaercs.  CyIIecTBYIOT  pa3iiiuusi B PEaKkLuu
HA/AMOYEYHUKOB HAa OJHOKPATHOE M IPOJODKUTEIBHOE, B
Teuenue Heckoiabkux nHel, BBeaecHue AKTI. Ilocnemuee
COTIPOBOKJAeTCsl TMOBBIIEHUEM ceKpelu Hapsiay ¢ JIOA
1 ero cynb(arHoit GopMmer [26].

Pan  KIMHUYECKUX CHUTyalMid, WUIIOCTPUPYIOT
BaxHyto poinb AKTIT B xouTpone cunresa JI'DA.
Hanpumep, mnutenbHas Tepamusi psAga COMaTHYECKHX
3a00J1eBaHUH ITIFOKOKOPTUKOMIAMH, KOTOPas, KaK H3BECTHO,
compoBokaaercst nopasieHueM cekperun  AKTT u
KOPTH30J1a, BBI3BIBACT TakKe MofaBicHue cexperuu JI'DA
[14].

IIpn BPOXKJIEHHOMN JTUCOYHKIAN KOPBI
HAJMOYEYHUKOB TEHETHYECKHE HapyIIeHHs TPUBOAAT K
CHIKCHHIO aKTUBHOCTH DPAa3IUYHBIX (DEPMEHTHBIX CHCTEM
CTEpPOUIOreHe3a, B pe3y/abTare MaaaeT CeKpeLus: KopTu3oia
M, Kak cienacTBue, mnosbimaercs cekperus  AKTI.
[locnennee, B cBOO ouepenb, aKTMBUPYET 0Opa3oBaHHE U
cekpeurto JII'9A u mpealecTBEHHUKOB CTEPOUIOTEHERA,

TaKuX Kak 170-THIPOKCUTIPOTECTEPOH, 170-
THJIPOOKCUTIPETHEHEHOIOH W Jp. Takas 3aKOHOMEpPHOCTh
XapakTepHa TUIst YaCTHYHOTO nedekra 3B-

THUIPOKCHUCTEPOUIETHIPOTeHA3b], 2 1-THAPOKCHIa3bl, HO HE
s nepunmra 11B-rugpokcunasel. B mocnennem ciydae
cunre3 JI'DA naxe cHmkaercs. Teparmusi STHX OONBHBIX
MPOM3BOIHBIMA  KOPTH30Jla HWHTUOUPYET IOBBIIICHHYIO
nponykimio AKTI, mpu 3TOM CHHTE3 HAIIOYESYHHKOBBIX
aHApOreHoB, B 4actHocTu [JI'DA, Tak Xe majgaer.
JuHaMuKka TONABJIE€HUS KOPTUKOCTEPOUIOB, BKIIOYas
AIDA wu  JAI'DA-C npu  BBeJeHWH,  Hampumep,
JIEKCaMETa30Ha M MX BOCCTAHOBJIECHUE IIOCJIE€ OTMEHBI
MIPOUCXOAUT C Pa3HOU ckopocThio. KopTuzon Bo3Bpainaercs
K HCXOMHOMY ypoBHIO ObIcTpee, ueM I DA u JII'9A-C, uto
yKa3plBa€T Ha HAJUMYHME JOMOJHUTEIHHOrO (akTopa,
perynupyromero Hapsgy c¢ AKTI, crepouporenes B
CeTYaTol 30HE aIPeHANOBHIX JKEJe3.

Hpyroii Monenpo, WUIIOCTPUPYIONIEH y4acTue
aJbTEpHATUBHOM  CHCTEMBI B  PErySIIUM  CHHTE3a
HAJMOYCYHUKOBBIX ~ QHJAPOTCHOB,  SIBISETCS  OOJIEC3HBb
HNuenko-Kymunra. YpoBeHb IUPKYIUPYIOUIETO KOPTHU30J1a,
BBICOKHH, copepkanne JII'DAC MoxeT NOBBIIATHCH, a
cBoOoHas dopma cHmkaetcs [1]. B atom ciaydyae HarmsimHO
MPOSIBIISIETCA  TMCCOLIMAIMS B aKTHMBHOCTH OHMOCHHTE3a
CTEpOUJOB B MYYKOBOM M ceTdarod 30HaXx. Bo3MoxxHO, 3TO

differences in adrenals reaction to single and lasting
(during several days) administration of ACTH. The later
is accompanied by an increased secretion of DHEA along
with its sulfate form [26].

A number of clinical settings illustrate the
important role of ACTH in DHEA synthesis control. For
example, a long-term therapy of a number of somatic
diseases with glucocorticoids is known to be
accompanied by inhibition of ACTH and cortisol
secretion, and causes DHEA secretion inhibition as
well[14].

In case of congenital adrenal hyperplasia genetic
disorders lead to a decrease of activity of the various
enzyme systems of steroidogenesis, resulting in reduction
of cortisol secretion and increase of ACTH secretion. The
latter, in its turn, activates formation and secretion of
DHEA and such steroidogenesis precursors as 17a-
hydroxyprogesterone, 17a-gidrooksipregnenenolon etc.
Such pattern is typical for a partial defect of 3[]-
hydroxysteroid dehydrogenases, 21-hydroxylase but not
for 110J-hydroxylase. In the latter case DHEA synthesis
even reduces. Therapy of such patients with cortisol
derivatives inhibits increased production of ACTH,
wherein adrenal androgens synthesis, DHEA in
particular, also decreases. Dynamics of corticosteroids
suppression, including DHEA and DHEA-S upon e.g.,
dexamethasone administration, and their restoration after
cancellation occurs at different rates. Cortisol returns to
the initial level faster than DHEA and DHEA-S,
indicating that there is the additional factor regulating
steroidogenesis in the reticular zone of adrenal glands
along with ACTH.

Another sample illustrating contribution of the
alternative system to regulation of adrenal androgens
synthesis is Cushing's disease when the level of
circulating cortisol is high, DHEA-S content may
increase, while the free form may decrease [1]. In this
case, we observe dissociation in the activity of steroids
biosynthesis in the reticular zone and zona fasciculata.
Perhaps this is due to inhibitory effect of excess amount
of cortisol on enzyme systems activity in the way
sequence: pregnenolone - 17-hydroxypregnenolone -
DHEA. Its activating effect on c, i.e. at the metabolic
level is also possible.

Cushing's syndrome is characterized by a high level
of cortisol production and reduction of DHEA and its
sulfate form concentration in peripheral blood compared
with healthy people. These patients have a low ACTH
blood level, i.e. its dynamics and dynamics of adrenal
androgens are unidirectional which shows dependence of
androgens production on ACTH. It is interesting that
upon damage of zona glomerulosa (aldosteronoma) large
amounts of aldosterone are released while DHEA and
DHEA-S production level does not change.

ERC RAMS (Endocrinology Research Center of
Russian Academy of Medical Sciences) Laboratory of
Biochemical Endocrinology and Hormonal Analysis
along with WMA abdominal surgery clinic (St
Petersburg), carried a research on amount corticosteroids
in blood of patients with Cushing’s disease at different




OOBSCHSACTCS WHTHOUPYIONTAM BIUSHAEM H30BITOYHOTO
KOJMYEeCTBa KOPTHU30jla Ha AaKTUBHOCTh (DEPMEHTHBIX
CHUCTEM TIO ITyTH IPETHEHOJIOH — 17-OKCHmperHeHoaon —
JAI'DA. Bo3MOXXHO TakXe €ro aKTHBHPYIOLIEe BIHSHUE Ha
cynsdoTrpaHcdepasy, T.e. Ha MeTab0TUIECKOM YPOBHE.

[pu cunapome Nnenko-Kymruara, o0yciioBieHHOM
IJIIOKOCTEPOMOM ypOBEHBb MPOAYKLIUU KOPTHU30J1a BBICOKHIA,
a xoHuentpauus DA u ero cyibdara B nepudeprueckoit
KPOBU CHIDKAeTCS 110 CPAaBHEHHUIO CO 3J0POBBIMHU JIFOABMHU.
Jlnst 3THX OONBHBIX XapaKTepPeH HU3KHUH YpOBEHb B KPOBHU
AKTT, T.e. ero nuHaMMKa ¥ JUHAMHMKa HAATIOYEYHUKOBBIX
aH/JPOTEHOB  OAHOHANpaBIEHA M  CBUJAETENBCTBYET O
3aBUCHUMOCTH  mpoaykuuu  aHgporenoB ot AKTL.
WnTepecHo, YTO mNpH MOpaKEHHH KIYOOUKOBOW 30HBI
(ampmocTepomMa) CEKpPEeTUPYIOTCS OOJBIINE KOMUYECTBa
anpIoCTepoHa, a ypoBeHb npoxykuuu AI'DA u AT'DA-C He
H3MEHSIETCSI.

B nabGoparopun OMOXHMHUYECKOH SHIOKPUHOJIOTUN
u ropmoHaneHoro ananuza OHI[ PAMH coBmectHO C
COTPYIHUKAMH KIMHUKK aOZOMHUHAIBHOW Xupyprun BMA
(Caukt-Ilerepbypr) OBLIO MIPOBEICHO V3YYCHHE
cofiep’KaHus KOPTHKOCTEPOHIIOB B KpoBU OonbHBIX BUK B
Pa3NUYHbIE CPOKH IOCJIE ABYXCTOPOHHEH aJpeHaIdKTOMHH.
Oxkazanoch, 4TO YpOBEHb KOPTH30JIa, KaK U CIJIEJ0BaJo,
OXHJIaTh OBUT PE3KO CHIDKEH W He mpeBblman 60 HMOIb/T,
YTO B HECKOJIIBKO pa3 MEHbLIC HIKHEH I'DAaHHULBI HOPMBI.
CyTouHBII pUTM OTCYTCTBOBAJL. AHanoruynas
KOJIMYECTBEHHAsI 3aKOHOMEPHOCTh ObliIa XapakTepHa W IJIst
KOPTUKOCTEpOHAa M ajbaocTepoHa. OpHAKo IIa3MEeHHas
koHneHTpanus JI'D9A-C Obma cHKEHa, HO B MeEHbIIEH
crenienu. llpuuem yposenbr HI'DA-C coxpassuics Ha
JIOCTAaTOYHO BBICOKOM YPOBHE M, MPEXkJIE BCEro y OOIBHBIX
MOJIOZIOTO BO3pacTa C 3-X JIETHUM NEPHOAOM IIOCIIE
aapenaikromun. Cogepxanne AI'9A-C cocTaBisino y HUX
B yrpeHHHMe 4dackl 11624882 wHmons/m (B KOHTpoIe
28004400 wmomw/m), a Bedepom 1607+958 HMOmB/1 (B
koHTpone 2300+301 wmons/m). Cmycrss 10 ner mocne
aJpeHaIPKTOMUU  yTpeHHH  ypoBeHb JI['DA-C  He
npesbiman 440+200 amMonk/1. Bo Beex cimydast xapakTepHbI
Oospie WHIUBU/yaJIbHbIE KoJIeOaHMS. MosxHO
MPEANOIOKUTh HAJIMYUE JBYX BO3MOXHBIX HCTOYHHKOB
oOpasoBanus JII'DA y agpeHaI3KTOMUPOBAHHBIX OOJIBHBIX:
yCWJIIEHWE HMX CHHTE3a B TOHaJax WIM CTUMYISLUS HX
o0pa3zoBaHusi B J100aBOYHOM TKaHW KOPBI HAIIIOYCYHHKOB
n30piTouHor mponykiumet AKTI. Bosmoxen u Tperunit
WUCTOYHHK - OCTaTOYHAsl TKaHb YAAJCHHOTO HAANOYEYHUKA.
Ha sroii Mogenu Mbl Tarxke HaOJNIONAEM IUCCOLMALUIO B
KOJTMYeCTBaX 00pasyloIINXCs KOPTH30JIa U ajIbJI0CTEPOHA C
oxHoM cTopoHs! U JII'DA ¢ apyroii [4].

Brrsaicuenne ponn AKTIT B perymsuuu npogyKuuu
AI'DA ocnoxHseTcs TeMm, YTO B OTIMYHE OT CHUCTEMBI
AKTTI -kopTH30:1, 116 GYHKIHOHUPYET MEXaHU3M OO0paTHON
CBSI3M, TakOW MexaHM3M orcyTcTByeT B cucreMe AKTI -
HAJAMOYECYHUKOBBIE  AHJPOTEHbl, OK30I€HHOE BBEACHUE
oompmmx 703 JII'DA HE COmpoBOXAACTCS ITOMXABICHUEM
Belpabotkn AKTI agenormnoduzom. J[lo Hacrosmiero
BpPEMEHH HET 00BSICHEHHS ATOMY (DEHOMEHY.

W3BecTHBIN HCCIIEN0BATEINb B oOnacTu
omoxmmuieckord sSHpokpuHONOTHH Ilapkep B 1983 romy
cooOmMI O BBIJCNCHHM W3 THIO(PH30B  4YeJIOBEKa

periods after bilateral adrenalectomy. It was found that
cortisol level, as expected, had sharply reduced and did
not exceed 60 nmol/l, which is several times less than the
lower limit of normal and that circadian rhythm was
absent. Corticosterone and aldosterone had a similar
quantitative  pattern. However, DHEA-S plasma
concentration was reduced, but in a less degree. Notably
DHEA-S level remained high, primarily in young
patients with a 3-year period after adrenalectomy. They
had DHEA-S of 1162 + 882 nmol /I in the morning (2800
+ 400 nmol /I in control), and 1607 + 958 nmol /I in the
evening (2300 = 301 nmol /I in control). In the period of
10 years after adrenalectomy DHEA-S level did not
exceed 440 + 200 nmol /I in the morning. All cases are
characterized by wide individual variations. It can be
assumed that there are two possible sources for DHEA
formation in adrenalectomized patients: increase of their
synthesis in the gonads or their production stimulation in
additional adrenal cortex tissue by excessive production
of ACTH. There is also the third source - residual tissue
of a removed adrenal. In this case we also observe
dissociation in amounts of cortisol and aldosterone on the
one hand and DHEA on the other hand [4].

Defining the role of ACTH in regulation of DHEA
production is complicated by the fact that, unlike the
system ACTH — cortisol with feedback mechanism, such
a mechanism does not exist in ACTH - adrenal androgens
system. Exogenous administration of large doses of
DHEA is not accompanied by suppression of ACTH
production by adenohypophysis. So far there is no
explanation for this phenomenon.

In 1983 Parker, a well-known researcher in the field
of Biochemical Endocrinology announced the excretion
of glycoprotein with a molecular weight of 66 kD from
human pituitary, which selectively activates secretion of
adrenal androgens [28]. All attempts to repeat these data
have not been successful, so now this opinion is rejected.
The second candidate for the role of adrenal androgen
production controller is prolactin. In this direction a large
number of clinical and experimental studies were
conducted. Their results are contradictory. Prolactin
receptors were detected in the reticular zone [33]. Some
authors  established = DHEA-S  increase  upon
hyperprolactinemia caused by adenohypophysis micro
adenoma [29]. However, this clinical setting when
prolactin inhibits production of gonadotropins and
biosynthesis of steroids in the gonads, the influence of
prolactin is presumably mediated.

During our research a direct, significant correlation
of prolactin and DHEA was found in a large cohort of
patients with the normal prolactin level [22].

Hitherto prolactin exposure to regulation of adrenal
androgens synthesis is not proven. In “in vitro”
conditions prolactin stimulates DHEA production, but it
is not a specific exposure of the hormone to the reticular
zone as both cortisol and aldosterone production greatly
increases [17]. Moreover, no regular connection between
age dynamics of adrenal androgens and prolactin during
adrenarche and senescence was found.

In 1942 F. Albright who was one of the pioneers in




TJIUKOTIPOTEMHA C MOJICKYSIPHBIM BecoM 66 Ki, KoTopwrid
N30MpaTeNbHO AKTUBUPYET CEKPELMI0 HaAllOYEYHUKOBBIX
aHzaporeHoB [28]. Bce momeITkM Apyrux HcciepoBareneit
MOBTOPUTH 3TH JJaHHbIE HE YBEHYAJIHUCH yCIIEXOM, [I03TOMY B
HacToALIee BpeMs 3Ta TOUKa 3pCHUS OTBEPIrHYTA.

BropelM  KaHAMZaTOM Ha PoOJIb  pErynATOpa
MPOAYKIUU aIpeHaJIOBBIX aHJIPOTE€HOB SIBIISIETCS
OpONaKTMH. B 3TOM HampaBieHMM OBUIO BBIIOJIHEHO
00JIBIIOE KOTMYECTBO KITMHUYECKUX U DKCIIEPUMEHTATBHBIX
pabor. Ux pesympratel npoTHBOpedHBHL. OOHapYKEHBI
pernenTopbl K TpoNakTUHy B cerdaroir 3oHe [33]. Ilpm
THUINEPIPOIIAKTHHEMHIH, OOYCIIOBICHHOWM MHUKPOAICHOMON
azieHorumnogusa, OTAETBHBIMU aBTOpaMH ObLIO
3adukcupoBano mosbimeHne ypoBHs HAI'DA-C  [29].
OpHako, B [JAaHHOM KIMHUYECKOW CHTyalllH, KOrja
MPOJIAKTHH WHTUOUpPYET NPOAYKLUHUIO TOHAJAOTPONUHOB M
OMOCHHTE3 CTEpOHIOB B ToHamaX, 3PGEKT MNpOoJaKTHHA
SIBIISIETCS TIO-BUAMMOMY OIIOCPEIOBAaHHBIM.

B namreit pabote Ha O0NBIIONH KOTOPTE OONBHBIX, Y
KOTOPBIX YpPOBEHb TNPOJAKTUHA COXPAHSUICS B MpeEAenax
HOPMaJIbHBIX KoJeOaHMH, Oblia HaliieHa MpsiMasi, 3HaInMast
Koppensius mponakTuaa u JJI'DA [22].

Jo HacTosIero BpeMeHH y4acTHE MpPOJIAKTHHA B
peryisauui CUHTE3a HAJIIMOUYCUYHUKOBBIX aHJIPOTCHOB HE
noka3aHo. B ycrmoBusx in Vitr0 mposakTHH CTUMYJIHPYET
npoaykiuio JAIDA, HO 3TO HE SIBISETCS CHEUU(DUUCCKUM
3pQeKToM TOpMOHA Ha CETYATYI0 30HY, ITOCKOJNBKY
OIHOBPEMEHHO  3HAUUTEIbHO  BO3PACTaeT  HPOIYKLHS
KopTH30Jda U anpnoctepona [17]. Bomee Toro, He ymamock
OOHAPY)KUTh 3aKOHOMEPHOW CBS3M MEKIY BO3PacTHOMN
JUHAMHUKON aJpEeHaJOBBIX AHAPOI€HOB M IMPOJIAKTHHOM B
NEpUOA afipeHapXe U CTapEeHusl.

OnvH ©3 THOHEPOB B 00JIACTH  OHOXHUMHU
crepouioB F. Albright eme B 1942 romy BBIIBHHYI
TUIIOTE€3y O BO3MOXKHOM pOJM TOHAAOTPOIIMHOB B
PETyASIUH MPOAYKIMH HaOYEUHUKOBBIX aHIPOTeHOB [9].
OTO TpEeANoNoKeHHe HE HAIIO MOATBEpXKIACHUs. Y aerei
OpU  OTCYTCTBMM  TOHaJA, KOIJAa YPOBEHb  000HMX
TOHAJOTPONMHOB BBICOKMM, cekpeuuss JAI'DA ocraercs
Hen3MeHHOM [23].

Brianensl peuentopel Kk JIIT B myukoBod U
ceryaTrol 30HaxX KOpbl HAAMOUYEYHHKAX, 3KCIPECCHUs
KOTOPBIX BO3PACTAET MPH JITUTEIHHOM MOBBIIICHUH YPOBHS
roHajgorponuHa. OOHapykeH CTUMYIUpyRmui 3hdexT
gyXI' ©a mnpomykuuto JI'DA-C  3MOpHOHAIBHBIMHU
HA/AMOYEYHUKAMH 4YeJIOBEKa, HO CHEeHU(PUYIHOCTH 3TOrO
a¢dexra He nokazana. OIHAKO O HACTOSIIETO BPEMEHHU
nucOasiaHC  HAJAMOYEYHWKOBOTO  CTEPOMIOreHe3a |
npuuuHHas poab JII' B 3ToM mporecce ocTaeTcs Moj
OosbM  BonpocoM. CpaBHUTENHHO HEIABHO MOSBUIIOCH
cooOImeHNe O TOM, YTO TKaHb aJpPEHAIOBBIX JKEJe3
4eyloBeKa J3KcrpeccupyeT TeH peuentopa JII, koTopsrit
OoOHapy)keH B CETYaTOil 30HE W MPHIETAIONINX K HeH
OTJIeaxX MyYKOBOM 30HHI [27].

Kak n3BecTHO MHCYNIHMH 00NafaeT MOLYIUPYIOLIINM
JeCTBUEM Ha CHHTE3 M CEKPEIHIO aHAPOr€HOB TOHaAaMH,
aKTUBUPYsI IPOAYKIIMIO TECTOCTEPOHA KileTkamu Jleiura u
TEKa - KIETKaMH SUYHUKOB.

Wndy3us uacynnHa OONBHBIM caxapHBIM AUabeToM
C HoJepKaHUueM JYIIIMKEMUYECKOIO COCTOSIHUSI BBI3bIBAET

the field of biochemistry steroids put forward the
hypothesis of a possible role of gonadotropins in
regulation of adrenal androgens production [9]. This
hypothesis was not confirmed. In children without
gonads and with a high level of both gonadotropins,
DHEA secretion remains unchanged [23].

Receptors for LH were defined in the reticular zone
and zona fasciculata of the adrenal cortex, the expression
of which increases with prolonged increase of
gonadotropin level. It was discovered that hCG
stimulates production of DHEA-S by human fetal
adrenals, but specificity of this effect has not been
proved. However up to the present imbalance of adrenal
steroidogenesis and influence of LH on this process
remains a big question. Relatively recently, it was
reported that the tissue of human adrenal glands
expresses LH receptor gene, which is found in the
reticular zone and adjacent parts of the zona fasciculata
[27].

It is known that insulin has a stimulating effect on
synthesis and secretion of androgens by gonads,
activating testosterone production by Leydig's cells and
ovarian theca — cells.

Infusion of insulin to diabetics maintaining
euglycemic condition causes a decrease of insulin-like
growth factor | and globulin binding sex hormones
(SHBG) and DHEA-S. The content of free and total
testosterone does not change [7].

Insulin infusion is followed by a decrease of
concentration of DHEA and its sulfate form only in men,
apparently due to decrease activity of 17.20 desmolases
and 50% increase of metabolic clearance and possibly
also due to change of DHEA-S in lipid DHEA-S form
[15].

Our research showed that in patients with type 1
diabetes, reducing of adrenal androgens DHEA and
DHEA-S outruns the age dynamics of hormones. The
average level of DHEA-S in patients with diabetes aged
under 30 years is 3604 + 484 nmol /1, and 5185 = 350
nmol /I (P = 0.047) in the same age control group. The
level of DHEA-S in patients of 30-45 years old is 2477 +
550 nmol /1 and 3588 = 350 nmol /1 in the control group.
In men older than 45 years, the differences between
patients with IDDM and control group are almost absent:
2713 + 235 nmol /1 and 2535 £ 215 nmol /1, respectively
[2]. Uncontrolled hyperglycemia induces decrease
production of DHEA and its sulfate form in diabetics
[19]. Medicamental reduction of insulin resistance is
followed by increase DHEA-S production [16]. And
conversely DHEA-S secretion in men decreases upon the
age-related increase of insulin resistance.

It turns out the role of immuno-endocrine
mechanisms in regulation of adrenal androgen
production. They play an important role in maturation
and zone differentiation of the adrenal cortex. Direct
intercellular contacts between lymphocytes and steroid
secreting cells of the reticular zone were discovered.
Activated macrophages of the reticular zone secrete I1L-1
and IL-6 interleukins and [ - tumor necrosis factor (TNF
- [1). IL-6 is a local factor regulating steroidogenesis in




CHIDKEHHE  YPOBHSA  WHCYIMHONMOMOOHOTO  POCTOBOTO
(daktopa I, mroOynuHA CBS3BIBAIOIIETO ITOJIOBBIC TOPMOHBI
(I'CITI") u AI'9A-C. CoxepxaHue CBOOOIHOTO M OOIIETO
TECTOCTEPOHA IIPH 3TOM HE U3MeHseTCs [7].

BBenenue WHCyTHWHA COMPOBOXKIACTCS MaJCHUEM
koHieHTpanuu JII'DA u ero cyiab(harHOi GOPMBI TOIBKO Y
MYXYHH, OYEBHUIHO B PE3YJbTaTe CHIDKCHUS aKTHBHOCTH
17,20-necmonaspl, 3a cuer yBemwueHws Ha o 50%
MeTabOJIMYECKOT0 KIMPEHCa M BO3MOXHO TaKkKe, 3a CUeT
npespamenns I DA-C B munuanyto popmy AI'IA-C [15].

Kak mokazanu Hamm pesyisTaThl, Y MAIeHTOB C
caxapHpiM gamabetom | THIa CHW)KEHHE  YPOBHS
HaJMOYeYHUKOBbIX  aHaporeHoB JIDA wu JI'D2A-C
oTiepekaeT BO3PaCcTHYIO0 TWHAMHUKY ropMoHOB. ConmepikaHnue
JAI'DA-C y OompHBIX caxapHBIM n1uaberoM B Bo3pacte a0 30
JeT cocTaBmsieT B cpeaneM 3604 + 484 HMmoin/n, a B
COOTBETCTBYIOIIEH TIO0 BO3PACTY KOHTPOJBHOW TOATPYIIIIE
5185+350 amomnb/n (P=0.047). ¥V manuenToB B Bo3zpacte 30-
45 ner copmepxanue HI'DA-C cocraBmser 2477 + 550
HMOJB/T, a B KoHTposie 3588 + 350 Hmonp/n. Y Myx4uH
crapuie 45 net paznuuusa Mexay nanuedtamu ¢ U3CH u
KOHTPOJIEM MPAKTHYECKH OTCYTCTBYIOT 2713 & 235 HMONB/1
u 2535 + 215 HMONB/ COOTBETCTBEHHO [2]. YV OGONBHBIX
I1abeToM HEKOHTPOJIHpYeMasi THIIEPIIIMKEMHS HHIYUPYET
camwkenue npoxykiuu HI'DA u ero cymedara [19]. Ilpu
MeIMKaMEHTO3HOM CHIDKCHHHN MHCYJIHHOBOH
PE3UCTEHTHOCTHU YPOBEHb MPOAYKIUU AI'DA-C
yBemmumuBaetrcs [16]. U, HaoO0poT, mTpu BO3pPACTHOM
TOBBIIIICHAN HWHCYJIWHOBOW PE3UCTEHTHOCTH  CEKpeIus
JAI'9A-C y My>X4MH CHI)KAeTCl.

Brrsicasiercs poIb UMMYHO-3HJOKPUHHBIX
MEXaHHW3MOB B PETryISIUU MPOAYKIHU  aIpeHATOBBIX
aHzporeHoB. MIM OTBOAMTCS BayKHAsl pOJib B CO3PEBAHUH U
30HAJIBHOM  JauddepeHManuy  KOPKOBOTO  BEIlecTBa
HAJIIOYEYHBIX Keles. OO0HapyXeHbI TIpSIMBIE
MEXKJIETOUHbIE ~KOHTaKThl ~MEXAy JuMQonuTamu |
CTEPOUICEKPETUPYIOIIMMHA KJIETKAMU CeTyaToil 30Ha. B
CeTJaToOl 30HEe aKTUBHUPOBAHHBIE MaKpo(daru CeKpeTUpyIT
untepieiikunpl UJI-1 u WUJI-6 u o - dakTop Hekposa
omyxoneit (OHO - o). WJI-6 sBasercs IOKaIHHBIM
(hakTOpOM PETYNHPYIONIUM CTEPOUJOTEHE3 B CETYATOMH
30HE, rrIe oOHapyeHa BBICOKasl IUIOTHOCTh PELENITOPOB K
NJI-6 [30,24,10,20].

Perymsiumss cunteza m merabomuszma [I'DA wu
JAI'DA-C B mpomecce OEpeMEHHOCTH HMEET CBOU
0COOEHHOCTH [21,37,11,25,8]. 9T0 00yCITOBIICHO
¢dbopmupoBaHreM  (eTOIIAIICHTAPHOH  CHUCTEMbI  Kak
enMHOro (PyHKIMOHANBHOTO KOMIUIeKca. B mianeHre us
XOJISCTEPHHA  JIMIIONIPOTEUZOB  HU3KOHM  IUIOTHOCTH
oOpasyeTcsi IPEerHeHoJIOH U IporectepoH. [loctynaromuii B
IUIOA TPETHEHOJIOH Hcmonb3yeTcss Ha cuHte3 [IDA-C,
KOTOpPBIi B HAQAMNOYEYHWKAX W  II€UYEHH  IUIozA
tpanchopmupyercs B 16-ruapoken JAI'DA-C. TNocnenawmii
MOJIBEpTaeTcs B IUIAICHTE THJPOIIU3Y CTEPOHICYAb(OTA30H
u yrtunusupyercs Hapsagy ¢ AI'DA Ha oOpaszoBanue B
IJIAIIEHTE SCTPOHA, CTPAINoia U, IPEXIE BCEro CTPHOIIA,
T.e. dCTporeHsl oopaszytorcs 3 C19 creponaoB 1wiona, Tak
Kak B IUTAlleHTe OYeHb HH3Kas aKTUBHOCTH 170-
rugpokcunasel  /  C17-20 pmecmonasel.  DcTpuoOn
KOHBIOTUPYETCS B TICUEHH MaTepH M DKCKPETHPYETCs C

the reticular zone, where a high density of IL-6 receptors
was found [30,24,10,20].

Regulation of synthesis and metabolism of
DHEA and DHEA-S during pregnancy has its own
characteristics [21,37,11,25,8]. This is due to formation
of fetoplacental system as a functional complex. Low
density lipoprotein cholesterol produces pregnenolone
and progesterone in placenta. Pregnenolone entering the
fetus is used for the synthesis of DHEA-S,  which
transforms into 16-hydroxy DHEA-S in liver and
adrenals of the fetus. Then it undergoes hydrolysis by
steroid sulfatase in the placenta and is disposed along
with DHEA for the formation of estrone, estradiol and
estriol in the placenta, i.e. estrogens are formed from the
fetus C19 steroids as activity of 17 J-hydroxylase / C17-
20 desmolases is very low in the placenta. Estriol
conjugates in the mother's liver and then is excreted in
urine. It is the main marker of the fetoplacental system
function. It must be noted that there are quantitative
differences in DHEA-S production by adrenals of the
fetus and an adult: fetal production of DHEA-S (200 mg /
day) is much higher than in adults (up to 30 mg / day).
This is considerably due to a very low activity of 3 -
hydroxysteroid dehydrogenase in the germinal zone of
the fetus adrenal cortex. The germinal zone reduces
during 3 months after a childbirth, along with decrease of
DHEA blood level which remains low up to 6 years old.
Later some unidentified factors "turn on" the production
of DHEA, which gradually increases and reaches a
maximum up to 30 years old, and then begins to decline
steadily at 60 ng / ml / year.

Summarizing the results of various researches
mentioned above, it should be admitted that the question
of what factors are directly involved in the regulation of
adrenal androgens production remains open. Influence of
ACTH is very important, but not the only one. Possibly
dissociation of ACTH, cortisol and adrenal androgens
dynamics during adrenarche and senescence can be
explained not so much by additional factors, but
primarily by changes in the enzyme systems activity
providing synthesis of steroids by [ 4 - and 5 [] - route.

Currently DHEA is widely used as an "anti-
aging" hormone in the United States and Western Europe.
It slows the aging process, promotes metabolism in
obesity, stimulates the immune system and has anti-
cancer effect. Thereby we observe improving of health-
related quality of life of older people, which is
particularly important for post-menopausal women,
providing them with the missing estradiol, which outside
the gonads can in an "intracrine” way transform into
estradiol in target tissues.




Mouoii. OH SBISETCA TJIABHBIM MapKepoM (PYHKIIHH
(derommanenrapaoii  cuctemsl.  HeoOxommmo — 0cobo
OTMETHUTH KOJIMUYECTBEHHBIE Pa3Indusl B mpoaykuuu JAI'DA-
C HagmouyeyHMKaMH IUIOZA U B3POCIIOrO YeOBEKa: y Iiofa
mpoaykius JJI'DA-C (200 Mr/cyTku) Ha TOPSIOK BBIIIIE,
yem y B3pocibix (@0 30 wmr/ cyrtku). Bo MHOrom 310
OOyCIIOBIICHO ~ OY€Hb  HU3KOH  aKTUBHOCThIO  3f3-
THIPOKCUCTEPOUIIETUAPOTEHA3bl B 3apOJBIIIEBON 30HE
KOpBl HaanodedyHukoB Iutopa. Ilocie pomos 3aponslineBast
30Ha penyLupyercss B TEUCHHE 3-X MECSILEB, NapajjieabHO
MIPOUCXOAUT CHIDKeHHe ypoBHS [AI'DA B kpoBu. Huskuit
YPOBEHb COXpaHseTcsl MPpUOIH3UTENbHO 10 6 jet. [lozanee
HE WU3BECTHbIE HaM (aKTOpPhl «BKJIIOYAIOT» MPOAYKLIHUIO
AI'DA, xoTopas uIET NHO HApacTAOIIEH U JIOCTUTAeT
MakcUMaJIbHOro ypoBHs K 30 rogam, mocie 4ero HadMHaeT
HEYKIIOHHO CHIDKAThCS CO CKOPOCThIO 60 HI/MII/TOI.
[logBonss UTOr MHOTOYMCIICHHBIM HCCIIECAOBaHMAM,
pe3yibTaThl KOTOPHIX OBLTM M3JIOKEHBI BBILIE, CIEAYET
NpU3HATh, 4YTO BONPOC KakoW WM Kakue (HaKTopbl
NPUHUMAIOT HEMOCPEACTBEHHOE YYacTHE B Peryssiuuu
MPOAYKUMH  HAJMOYEUYHUKOBBIX aHAPOI€HOB  OCTaeTcs
oTkpeITbiM.  Ponms AKTI'  opHO3HauHO  ocraeTcs
ompefensonef, HO He eAUHCTBEHHOW. Bo3MOXHO
muccormarmio B guHamuke AKTI, koptusoma w
HAJMOYEYHUKOBBIX aHAPOTEHOB B TEpUOJ aJpeHapxe u

CTapeHus MOXHO OOBACHUTD HE CTOJIBKO
NOTOJHUTENBHBIMU  (DaKTOpaMHu, @, IPEeXAE  BCEro
M3MEHEHUEM aKTUBHOCTHU (hepMEeHTHBIX CHUCTEM,

00eCTeunBarOIINX CHHTE3 CTEPOUIOB 10 Ad- 1 A5- myTH.

B nactosmee Bpems B CIIA u cTpanax 3amagHoi
EBponel  mmpoko wucnonedyerca JI'DA kak ropmoH
«aHTHCcTapeHus». OH 3amMeIgeT MPOLECChl CTapeHus,
yAy4IllaeT TMpoLecchl MeTadonu3Ma TMpH  OXHPEHHH,
CTUMYIHPYET HMMYHHYIO  CHCTEMY M  OKa3blBaeT
npoTHBOpaKoBoe JeiictBue. Tem cambIM  yimydIIaercs
KaueCTBO KM3HH TMOXKUIIBIX JIIOAEH, YTO OCOOCHHO Ba)KHO
JUIS TIOCTMEHOIAy3aJbHBIX JKEHIIWH, oOO0ecreunBas HX
HEIOCTAIOUIMM 3CTPagHOJIOM, KOTOPBI BHE TOHAZ, MOXET
«UHTPAKPUHHO» TPaHC(POPMHUPOBATHCS B OCTPaIHON B
TKaHAX MHIIEHSX.




