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IIpoananu3upoBaHbl JaHHBIE JTUTEPATYPhl O KOPETYJIALUU UMMYHHON U HEHPOIHAOKPUHHON CUCTEM U €€
M3MEHEHUHU B YCIIOBHSX BO3JEHCTBHS XMMHUYECKHX (akTopoB. OO03HAUEHB! MOJIXO/BI K BBISBICHHIO MapKepOB
a¢deKTa 11 OLEHKH pUCKa Pa3BUTHS TUCHYHKIUH PETryJISTOPHBIX CUCTEM B YCIOBHAX BO3JEHCTBHS Pa3IMIHBIX

(hakTOpoB prHCKa.
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B Hacrosimee Bpemst 0OLIeIpU3HAHHOM
ABJISIETCA KOHLENLUS O «TPUEAMHON» perys-
TOpHOM «MeTacucteme» [2, 9, 15], B KoTOpyIO
BKJIFOYAETCSI HEUPOIHAOKPUHHBIA M HMMYH-
HBI KOHTYpPBI PETYJIALUU, NIPH 3TOM pa3ivy-
HbIC MEXaHHM3MbI Peryisuuu (HepBHBIH, SH-
JIOKPHHHBII, IMMYHHBIT) OKa3bIBAIOT B3aUMHbIC
perynupyronme Bimsaus [1, 10, 11, 21, 31].
C apyroii CTOpOHBI, XOPOIIO U3BECTHO O BIIMS-
HHUM Pa3INyYHbIX (PAKTOPOB pUCKa, B TOM YHCIIE
XMUMHUYECKHX (aKTOPOB OKpY’Karolled u mpo-
U3BOJICTBEHHON CpE/bl, HA OTIEJIbHBIE KOHTY-
pbl perymsiuuu [5—7, 16, 24]. Jlanssii 0630p
MOCBSIIIIEH XapaKTEPUCTUKE KOPETYIUPYIOMINX
3¢ (PeKTOB UMMYHHOH M HEMPOIHIAOKPUHHOU
CUCTEM U aHaJIu3y padoT, OTPaKaIOIUX U3MeE-
HEHHE OTJENbHBIX 3BEHbEB PEryJISATOPHOU
(GYHKIMM 3TUX CUCTEM B YCIIOBHUSIX BO3JEUCT-
BUSI XUMHUYECKUX (DaKTOPOB pHCKa.

Bo3MOXHOCTh HEWPOIHIOKPUHHOTO BIIHUS-
HMS Ha (YHKLIIMHM UMMYHHOH CUCTEMBI XOPOILIO
m3BectHa. Eme B 80-x r. XX B. CYHTAIIOCH, YTO
[JIFOKOKOPTUKOMU/IBI, aHAPOTEHBI, 3CTPOTEHBI
U IIPOTE€CTEPOH TOJABJISIOT UMMYHHBIE peEak-
IIMM, a COMATOTPOIHBIH TOPMOH, THUPOKCUH
U MHCYJIMH 00Ja/1al0T CTUMYJIUPYIOUIUM 3(¢-
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¢dexrom. OgHAKO yKe Ha pyOeke BEKOB CTOJb
YIPOIIEHHAs CXE€Ma HaXOJWIa BCE MEHbIIE
CTOPOHHHKOB, U B HAcTOsIICe BpeMs JOKa3a-
HO, YTO TOPMOHaJbHbIC 3()(EKTH 3aBHCAT OT
JI03bl, DKCIIEPUMEHTAILHONH CHUCTEMBI M psilia
npyrux ¢akropos [12]. Takum oGpazom, Kop-
PEKTHEE TOBOPHUTHh HE 00 MMMYHOCTHUMYJIHPYIO-
IIEM WM UIMMYHOCYTIPECCUBHOM 3ddekTe, a 00
UMMYHOMOJIYJISIIIMM B 3aBHCHMOCTH OT JIO3bI
TOPMOHA, SKCIICPUMEHTATIBHOIN CHCTEMBI, a TaK-
KE€ THUMa KIETOK, KOMIIapTaMeHTa WMMYHHON
CHUCTEMBI M 3Taria UMMYHHOW PEaKIIUH.

Hamuyne HEWpPOSHIOKPHUHHBIX BIIMSAHUI
Ha (YHKIIMM MMMYHHOW CHCTEMBI CBSI3aHO:
C BOBMOYKHOCTBIO HEPBHOH CHCTEMBI MPSIMO
WIA KOCBEHHO KOHTPOJHPOBATH CEKPEIHUIO
Pa3IUYHBIX TOPMOHOB, TaK )K€ Kak M C HaJHU-
YUeM «OOpaTHOT0>» BIUSHUAS TOPMOHOB Ha
HelpoMenuaTopsl, HampuMmep, IpH CTpecc-
peakmuu [17, 18, 46] uiau 607€BOM CHHIPOME
[21]; ¢ mpsamoii cumnarryeckoi [26] u mapa-
cuMnaruieckoii uunHepsamuen [38] mumdbounn-
HBIX TKaHEW; ¢ HaJM4ueM Ha (arouuTHPYIO-
IIMX, WMMYHOKOMIICTEHTHBIX W BCIIOMOTa-
TENBHBIX KIETKaX HNMMYHHOW CHCTEMBI CIIe-
muduyeckux perentopos [31].
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PasHbie nccrenoBaTeNny ONMUCHIBAIOT He-
CKOJIbKO PEryJSATOPHBIX KOHTYpoB. OIHUM U3
OCHOBHBIX MEXaHU3MOB, IIPH MTOMOIIH KOTOPO-
IO OCYIIECTBIISICTCSI HEHPOIHJOKPUHHAS PETy-
TSI UMMYHHON CHCTEMBI, SIBIISICTCS aKTHUBa-
Ul TUIOTaJaMO-TUNO(U3apHO-HAAIOYSYHH-
koBo# ocu [13]. Ha uMMmyHHYO cuctemMy oka-
3bIBAIOT BIUSHHUE BCE 3BEHbS ATOM peryisTop-
HOW IeTH, HO OCHOBHOE BHHUMAaHHE HCCIENO-
BaTeNlM YIENSAIOT KOHEYHOMY 3BEHY — TJIFOKO-
KopTHKOuIaM [28], KOTOpbIe BO3/ICHCTBYIOT Ha
BCE 3BCHBSI UMMYHHOW CHCTEMBI, U UX 3] dek-
Thl TPYAHO OTHECTH OJHO3HAYHO JIMOO K Je-
NPECCUBHBIM, JHOO K cTHUMysupyrommmM [19,
49]. Ckopee 4eM HpPOCTO UMMYHOCYIPECCHB-
HBIH, TIFOKOKOPTHKOWIBI OKAa3bIBAIOT HMMY-
HOMOJYJUPYIOMUN 3PPEKT, MPHUUEM ecTecT-
BEHHBIE U CHHTETHUYECKHE TIFOKOKOPTHKOUIIBI
MOPOY OKa3bIBAIOT MPOTHUBOMOIOXKHBIE 3 dek-
Tl [37]. Kpome Toro, HeoOXOIUMO MOMHHUTH
0 HAJTMYMHU Koperyaupyronmx cesiseit [42]. Taxk,
HarpuMep, JI0Ka3aHO W3MEHEHHE HaIlpaBJICH-
HOCTH PEAKIMN MMMYHHOH CHUCTEMBI B YCIJO-
BUSIX BBEJICHUS TIIOKOKOPTHKOUIOB Ha (hOoHE
onokael B-aapeHopernentopos [17, 19, 44.

[Ipu paccMOTpeHNN MMMYHOTPOIHBIX 3(-
(EeKTOB THIIOTaNIaMO-TUNO(U3aPHO-TUPEON THON
CHCTEMBl OCHOBHOE BHUMaHHE YACISIOT aHAIH-
3y BamsHHS THpeorpornHoro ropmona (TTID),
a Takke TUPCOMIHBIX TOPMOHOB (THPOKCHHA —
T4 u TpuitoaTuponunHa — T3). CyMMHPYsT HMMY-
Homoxaymmmpytomue 3ddexrsr TTI, MoxkHO cre-
JaTh BBIBOJ O CTUMYJHUPYIOIIEH pOJNU THpEO-
TporHoro ropmona [48]. ITpu 3ToM HEOOXOIUMO
OTMETHTb, YTO HApsATY C MpAMBIMU S dexkTamu
TTT momynmupyer (QyHKIMM UMMYHHOW CHCTE-
MBI B OCHOBHOM 4Yepe3 W3MEHEHHE MPOYKIHH
THPEOUIHBIX TOPMOHOB (IpOUHe TUModu3apHbIC
TOPMOHBI JICUCTBYIOT HA IMMYHHYFO PETYJISIIHIO
TaKKE B OCHOBHOM Yepe3 PETYIIHIO BbIIEIIe-
HHS COOTBETCTBYIOHIMX TopMoHOB). Ha cero-
JHSANIHUA JeHh UMMYHOMOYJIUPYIOIIEe JeHCT-
BUE THUPEOUJIHBIX TOPMOHOB IIUPOKO WU3BECTHO.
JlokazaHO HajIM4YHe HMMMYHOMO/IYJIHPYIOIIETO
BIIMSTHUSL TUPCOMTHBIX TOPMOHOB Ha (DYHKIHH
Kak aJIalTHBHOTO, TaK ¥ BPOXKICHHOTO UMMYHH-
tera [3, 4, 12, 14, 35]. BaxxHbIM acrieKTOM Mpo-
OJ7eMbl TaKkXKe SBJISETCS B3aUMOJCHWCTBUE THUIIO-
TaJIaMO-TUTIO(PH3aPHO-HAAIIOYCIYHUKOBOU ¥ TH-
MOTaJIaMO-TUNO(HU3aPHO-TUPEONTHBIX OCEH, UM-
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MYHOMOJIypPYIOIIME CBOMCTBa KOTOPBIX YacTO
JIMaMETPaJTbHO MPOTUBOIIONIOKHEI [27, 34].

Tak e, Kak ¥ THIIOTAIaMO-TUTIO(U3apHO-
HAJIIIOYCYHUKOBAsE W THIOTaJIaMO-TUIO(u3ap-
HO-TUPEOUIHASL OCH, THIOTaJaMO-TUIO(u3ap-
HO-TOHAJ{HAsi CUCTEMa MOAYJIUPYET UMMYHHbIC
¢bynkimu [23]. Haubonee 3HaUUMBIMU LTS pe-
TYJISIIIAA UMMYHHOH CHCTEMBI CUUTAIOTCS ICT-
porenbl. B o0miem ¢u3nonoruyeckue KOHICH-
TpallMd JCTPOTCHOB YCHJIMBAIOT HMMMYHHBIN
OTBET, TOrJa Kak (hM3HOJOTMYECKHE KOHIICH-
TpallMy aHJAPOTCHOB, TAKUX KaK TECTOCTEPOH
U JICTHIPOSTIHAHIPOCTEPOH, OKa3bIBAIOT NUMMY-
HocynpeccuBHbI ekt [22, 23]. XKenckuii
noJ  sIBIsieTCS  (PAKTOPOM, YBEITUYHBAIOIIUM
PHCK pa3BUTHs MHOTHX CHUCTEMHBIX ayTOHM-
MYHHBIX 3a00JICBaHUM, TaKUX KaK CHCTEMHAs
KpacHasl BOJIYaHKA, PEBMATOMIHBIA apTPUT H
paccesiHHBIN ckiiepo3. [Ipu 3ToM cpemn xeH-
IIMH 9TH 3a00JieBaHus BCTpedaroTcs (B 3aBH-
CHMOCTH OT TIaTOJIOTHH) OT BYX JI0 ICCSATH pa3
vamre, yeM y MyxunH [39, 40]. HeoOxomumo
YUUTBIBATh, YTO AaKTHBHOCTh THIIOTAIaMO-
runopu3apHO-HAANOYEYHUKOBOM OCH HMHIHOU-
pyeTcs aHAPOreHaMH M AICTPOT€HAMH, TaKHM
00pa3oM, pa3TU4HOE JEHCTBHE TOJIOBBIX TOP-
MOHOB Ha THUIOTaJaMO-THIIO(U3apHO-HAIIIO-
YEUYHHKOBYIO OCh MOXET OTPEICIISATh TOJIOBBIC
pasnyKs B AMMYHHBIX peakiusx [23, 39].

bonee moapoOHBIN aHanM3 HEHPOIHIOK-
PUHHOUN peryssiuu GyHKIMA UIMMYHHOU CHC-
TEMBl C OINHMCAaHHUEM MOJICKYJISIPHBIX OCHOB
poBeJIeH HaMu paHee B padotax [12, 13].

Takum oOpa3oM, Ha CETOTHSAIIHUN MO-
MEHT TPEJICTABIISETCS JIOKA3aHHBIM HAJINYHE
HEUPOIHOKPUHHBIX PETYJIUPYIOMUX BIUSHUN
Ha QYHKIIUM UIMMYHHOU CUCTEMBI.

Kpome Toro, moka3aHo y4acTie B UMMYH-
HBIX PEaKIMSIX MHCYJIMHA, IPOJIAKTHHA, COMATO-
TPOITHOrO TOPMOHA, CHMIIATUYECKOTO W TIapa-
CHMIIATHYECKOTO OTJ/ICJIOB BEr€TaTUBHOW HEPB-
HOM cucteMsl U T.1. [25, 26, 30, 36, 38].

OnHako He CTOMT 3a0bIBaTh U O HAJTHYHU
00paTHOTO PETyIUPYIONIETO BIUSHUS UMMYH-
HOM CHUCTEMBl Ha HEUPOIHIOKPHUHHBIE MEXa-
HU3MBI Yepe3 pa3IMyHble ITUTOKWHBI, a TAKXKE
BBIJICJICHUM HMMMYHOLIMTAMH COOTBETCTBYIO-
mmx ropmonoB [35, 45]. Takum oOpa3omM, Mbl
MOXEM TOBOPUTH O JBYHAIIPaBJICHHOM pEry-
JUPYIOIIEM  BIMSHUU  HEHPOIHIOKPHHHOM
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1 UIMMYyHHO# cuctem. [To muenuro R.L. Wilder
[50], cxemaTuuecku B3aMMOJCHCTBHE HEPB-
HOM, UIMMYHHOM, SHIOKPUHHON CHCTEM M HX
B3aUMOCBSI3b C HAPYIICHUSMHU TMCUXUYCCKOTO
U COMaTHYECKOTO 37I0POBbS MOTYT OBITh MTOKa-

3aHbI CleayonuM oopasom (puc. 1).
Mcuxonornueckue |, lEaRpaHEHaA
cTpeccopbl ;ﬁﬁg:;-(rgHa,
/ \%wao ura)
SHAOKPUHHAA BereTaTuBHas
cucrema HepBHaa cucTema

HapyweHus
NncUxXmMyecKom

M
MartareHTbl UAn
R MMMmyHHanA cuctema
Bocnanenue

TOKCUHDbI
(«pusnueckme»
cTpeccopbl)

Puc. 1. B3aumopeiicTBne HMMYHHOU
1 HENPOIHAOKPUHHON CUCTEM
(B3siTo m3 [50] ¢ M3MEHEHHUAMMU)

ComaTtunyeckue
HapyLweHuna

HMeroTcss MHOTOUYMCIICHHBIE JTaHHBIE 00
U3MEHCHUSAX B HEHPOIHJIOKPUHHOM M MMMYH-
HOM CTaTyCe IOJ BJIMSAHHUEM DAa3IUYHBIX XH-
muueckux (akropos [7, 16, 29]. Tak, B 0630pe
A.C. Gore [29] moka3aHO BIHUSIHHE XJIOPCO-
JIepKaIMX OPraHUYECKUX BEIICCTB Ha HEHpO-
SHIOKPHHHBIE (YHKIIMH, B YaCTHOCTH, aHAJU-
3MPYETCsl YPOBEHb KJIETOK THIIOTajamyca, OT-
BETCTBEHHBIX 32 BBIPAOOTKY TOHAIOTPOITHH-
PEIU3UHT TOPMOHA B YCJIOBHUSIX BO3JEHCTBHUS
XJIOPCOACPKAIMUX ~OPTraHUYECKUX  BEIICCTB.
IN Vitro mox BAMSIHUEM 3THX BELIECTB MPOKC-
XOJIUT TIOBPEKIACHUE DKCIPECCUU T'C€HOB, CHH-
KCHHE KIJICTOYHOH BBDKMBAEMOCTH W HapyIle-
HUE Pa3BUTHUS KIIETOK, a TAK)KEe MPSMOE TOKCH-
YeCcKOe BO3JICHCTBHE HAa KJICTOYHBIC JIMHUH,
B 9KCIIEPUMEHTAX N VIVO MpoeMOHCTPHPOBA-
HOo moBpexaenue MPHK B cooTBeTCTBYOLIMX
HEHpOHAX TUIoTajJaMyca y caMoK Kkpsic. Ha
OCHOBAHMH JTUX JIaHHBIX aBTOP JEIacT BHIBOJ
0 HAJIMYUH CBSI3U MEXIY HEHpPOIHIOKPUHHBIMU
OCSIMH, B YaCTHOCTH THITOTaIaMO-THUIIO(puU3ap-
HO-TOHAJIHOM, M 3KOTOKCHMKaHTamMHu. B apyrom
0630pe J. Janosek ¢ coast. [33] omuceiBarOT
3¢ (}eKThl BIMSHUS IK30TCHHBIX KCEHOOWOTH-
KOB Ha SIZICPHBIE PELENITOPBI U UX CUTHAIBHBIC
NyTH. ABTOPBI BBICKA3bIBAIOT MBICIL O HAJIH-
YUH B3aUMOCBSI3M MEXIy U3MECHCHHUSMHU B MO-

JEKYJIAPHBIX MEXaHU3Max JeHCTBUS TOpMO-
HOB, 00YCIJIOBJIEHHBIX 9KOTOKCUKAaHTaMH U UM-
MYHOCYIIpECCHel, KaHIIEpOTeHe30M, TUCHYHK-
el penpoayKTUBHOM chepsl u T.4. Mmerorcst
paboThl M 1O MOJEKYJISPHBIM MEXaHHU3MaM
TOKCUKaHTUHAYLIUPOBAHHON HMMMYHOCYINpEC-
cun [32]. B o630pe N.G. Pabello ¢ coasr.
IIPEJICTABJICHbl JaHHBIE II0 B3aMMOJECHCTBHIO
HEPBHOM W HMMYHHOH CHCTEM B YCIIOBHUAX
OKOTOKCUKAaHTHOM HArpy3kd, B YaCTHOCTH,
JlaHHBIEC O BIUSHUM HAa HEUPOUMMYHHBIE CETH
TSDKENBIX METaJUIOB U OPTaHUYECKUX COEOU-
Henuii [41]. TlpoBeneHbl MHOTOYHCIICHHBIC
AMUIEMUOJIOTUUECKNE HCCIIEI0BaHUs, KOTO-
phle MOKa3aJly CBSI3b pocTa 4yucia 3aboneBa-
HUU C BIUSHUEM XHUMHYECKUX (PaKTOPOB OK-
py)karolieidi ¥ TMPOU3BOJICTBEHHOHN cpelbl [7,
16, 43]. Bo MHOrMX W3 3THX HCCIIE€IOBaHUI
MMeeTCsl yKa3aHue Ha CBS3b 3THUX (AKTOPOB C
MaTOJOTUEN HEPBHOM U dHJIOKPUHHOM CUCTEM.
bonee Toro, HeKOTOpbIE XUMUYECKUE BEIIECT-
Ba HCKYCCTBEHHOI'O IIPOMCXOXKJIEHHUS OKa3bl-
BalOT KOMIUIEKCHOE BJIMSIHHE Ha BCIO HEWUpPO-
SHJOKPHHHYIO cuctemy [47]. Taxxke OBOJIBHO
XOpOIHK (HaKTOJIOTUUECKUI MaTepual uMeeT-
Csl U TIO BJIMSIHUIO BHEITHECPEAOBHIX (haKTOPOB
Ha BCE 3BEHbSI MMMYHHOTO PETYJISLUOHHOIO
KoHTypa. Tak, Hampumep, TOKa3aHbl CIOCO0-
HOocTh SO, 1 NO, cHMkaTh (DaromuTapHyIo ak-
THBHOCTh Makpo(aroB (BpOXIEHHBIH UMMYHHU-
TET) WK HapylIeHue mponudepanud u co3pe-
BaHUS THUMOIMTOB (aJalTUBHBI MMMYHHUTET)
101 BO3JICHCTBUM JAUOKCHUHOB U PsiJia TAKEIbIX
METAJIJIOB. XOpOIIO JTOKYMEHTHPOBAaHA CBS3b
QJIJIEProNaToJIOTU U 3arpsi3HEHUsT OKPY’Karo-
1ieii cpensl [7, 24].

JleiicTBe XMMHMYECKHX BEIIECTB HA pery-
JSTOPHBIE CHCTEMbI BO3MOXKHO Yepe3 CIelyro-
IIMe MexaHu3Msl [8]:

1. [Ipsimoe BO37AEHCTBHE XUMHUYECKOTO CO-
€IMHEHHSI HA COOTBETCTBYIOLIYIO CUCTEMY.

2. JleiicTBre METabOINTOB NpU OHUOTpaHC-
(dbopmaru B I€YeH!, KOXKE, JIETKUX H T.JI.

3. OmnocpenoBanHoe aeiicTBUE (aKTHBALHS
MIEPEKUCHOIO OKHUCIICHUS JIUINUJIOB, B TOM YHC-
Je TyTeM HHAKTUBAIMM aHTHUOKCHJIAHTHOM
CUCTEMBI; AEUCTBUE HA COOTBETCTBYIOILIUE pPE-
HENTOPhl C BO3MOXKHOCTBIO TMOCIEAYIOIIETO
BJIUSIHUSL Ha T€HETHMYECKUH armapar; WHAKTU-
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Balus (DepMEHTOB; NEHCTBHE Ha KIIETOUHYIO
MeMOpaHy | T.II.).

Axanemuk B.A. YepemnrHeB B cBoeit pabote
[20] npuBOIMT CXEMy BIUSIHUS Pa3IMYHBIX KO-
JIOTHYECKHX BO3JCHCTBHII HAa aJalTUBHBEIC CHC-
TEMBI OPraHU3Ma C Y4€TOM KOHLENIIMU MHOIO-
YPOBHEBOM perysisiiuu romeocrasa (puc. 2), Ko-
TOpasi TakKe MOXKET ObITh HMCIOJIb30BaHA IS
MOATBEP)KACHUSI  HAJMYUS  B3aUMOJEHCTBUS
HEPBHOM, DHIOKPUHHOM M HMMMYHHOH CHUCTEM
B peanm3aii dPGPEKTOB pa3IuIHBIX (PAKTOPOB
pucka. Onupasich Ha 3Ty KOHLEIIHIO, MOKHO
MPEATONIOKUTH BO3MOKHOCTh JI€TEKTHPOBAHMUS
MapKepoB BO3ACHCTBUS M CHELU(UUECKUX, U
HecnenudpuIeckux MapkepoB dddekra [16] He
TOJBKO JUIsl XUMHYECKUX, HO U JJIs1 COLMATIBHBIX
Wi pU3NYecKux (HaKTOpoB.

[TonBoast UTOrM, MOXKHO CHENATh CIEIYIO-
1I1€ 3aKIIIOYCHUS!

1. IlpencraBnsieTcst JAOKa3aHHbIM HaJIW4Me
MMMYHOHEHPOIHIOKPUHHOMN PETYIIATOPHOM CETH.

2. Jloka3zaHO BO3JCHCTBHE TEXHOTECHHBIX
XMUMHYECKUX ()aKTOPOB Ha OTAEIbHBIC 3BEHBS
HEPBHOM, UMMYHHOW U SHJOKPUHHOU CHCTEM.

3. Bo3MOXHO co37aHne KpUTEpUabHOM
0a3bl JUIsl JUATHOCTHKHU TUCPETYJIATOPHBIX H3-
MEHEHHMM MHTEIPATUBHBIX CUCTEM KakK MapKe-
POB BIMSHMS Ha 3J0POBbE TEXHOTECHHBIX XH-
MHUYECKUX U Mpouux (akTopoB pucka. Heob-
XOJIUMO JaJpHEHIIee HM3YyYEHHE TEMBI KOM-
IJIEKCHOM OLICHKM B3aMMOJECHCTBUS HEPBHOU,
SHJOKPUHHOW U IMMYHHOW CHCTEM OPraHHU3Ma
B YCIOBUSX BO3JECHCTBUS TEXHOICHHOI'O XU-
MHYECKOI0 3arpsA3HEHUS.

leHOTMNMYeCcKoe Bo3aeicTBMe [
(reHoMHasn 6a3a opraHu3ama)

DKonornyeckoe Bo 3LI,eVICTBVIe

dusunyeckme
¢dakTOpBbI

A

Cuctema nogaepaHus < Xumuyeckue

romeoctasa

(MMMYHOHENPO3HAOKPUH

HblIi KOHTPO/b)

¢dakTOopbI

< Buonornyeckue
¢dakTOopbI

A

CounanbHble
dakTOpbI

N

BbinonHeHue
cneunduyecKkux

MeTabonmsm

dkcnpeccma
reHos

A

y

dYHKLMA

[omeocTas maKkp omonekyn

Puc. 2. Dxonornueckue BO3ISHCTBHS M CUCTEMBI TIOJJIEP)KaHUS TOMEOCTa3a OpraHu3Ma
(B3stro 13 [20] ¢ M3MEHEHHUSIMHU)
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THE ANALYSIS OF THE CO-REGULATION BETWEEN THE IMMUNE
AND NEUROENDOCRINE SYSTEMS UNDER EXPOSURE TO RISK FACTORS

D.V. Lanin
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Russian Federation, 82 Monastyrskya St., Perm, 614045

This article analyzes data available in the literature on the co-regulation between the immune and neuroen-
docrine systems and its changes under exposure to chemical factors. We define the approaches to the identifica-
tion of markers of effect to assess the risk of the dysfunction of the regulatory systems under exposure to various
risk factors.
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