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PEAKLIUA HA ITOBPEXKIEHME -
3BOJIIOIIMOHHO BHIPABOTAHHBIU TUITIOBOM

[TPOLECC i
» IIpoTeKkaeT » MecTHasI peaKuus Ha
OAHOTHUIIHO y BhICIIMX  IOBPEXJEHHE -
’KUBOTHBIX U gocnaJieHue
YyeJIoBeKa
XORCTBO ¢ senoseroospasueim ol @y | > OOIIAA peaKIUs
g OpraHusmMa Ha
NoBpexaeHue -
omeem ocmpoli

a3z (00D).




[MPOABJIEHUA OO®

» JIMXOPAJAKA;

» BSIJIOCTb, COH/JIMBOCTD,
CHU KeHUe
pPadoTOCIIOCOOHOCTH;

» CUHTEe3 0eJIKOB OCTPOH
da3bl B 1eyeHy;

» aKTHUBalUuA
runodusapHo-
HA/ANMO0O4Ye4YHUKOBOU
CUCTEMBI;

» HeUTpopH/IUS;

» aKTHUBaluA
MaKpo(daros 4
HeHTpoPUI0B;

» ycuJieHue
nposiupepanym v
nuddepeHIpOBaHUSA
$uop006/1aCTOB H
aKTUBaL s
3a)KMBJIEHUSA PaH;

» aKTHBallUuA KJIeTOK
MMMYHHOH CUCTEM

» CHU>KeHHue MACChI T




PASBUTHUE OO0® CBA3AHO C
OBPA30BAHUEM MEJIUATOPOB

» BoBJ1eKalOTCA B » TOJIbKO 3 yumokKuHa
NpoLecc 1no CIIOCOOHBI MPH
MeXaHU3MY BBeJeHUU B
KacKaJJHOU peaKluu OpraHu3M BbI3bIBATh

00JILIIUHCTBO
apdekToB 00P:

» UI-1, H/I-6 u PHO-«.

» IMmo OCHOBHbIE
meduamopsl 00P




nJ-1

» CUHTEe3upyeTCcs » OCHOBHBIM UCTOYHHUKOM
pa3s/IMYHBIMHA HJI-1 B opraHusme
KJIETKaMH ABJATCA Makpogazu u
MaKpodarajibHOro v IHJoOmMe/AUoYyumpvl.
TUMPOUAHOTO PAAA, » Ilokosswuecss K1emkKu He

» (puopoodIacTaMHy, npodyyupyiom U/I-1.

» JHJAOTE/JIMOIIMTaMH, » Boigesnenue UI-1

HayvHaeTcA yepes 2-4 4

» HelTpoPpU/IaMHU
ocJjie CTUMYJIAI MU

> U pAAOM JPYyrux

» M JOCTHUTraeT MaKCH
KJIETOK.

yepe3 1-2 cyT.

- Qudpol i,




HMHAYKTOPbI CUHTE3A MEAUATOPOB 00®

» KOMIIOHEHThbI
OaKTepHaJIbHOM CTEHKH
(MunonosiMcaxapujsbl,
NenTUAOIVIMKAHBI,
0eJIOK A U ap.);

> CTUMYJISAATOPBI
darouuTo3a;

» Al' ¥ HUMMYHHBIE
KOMILJIEKCHBI;

» pusndyeckue pakTope -
Y®-06a1y4yeHue,
TepMHUYecKHe
daKTOphbI).




OcHoBHbIe 6uosiorudeckue 3¢ pexkTol HJI-1

O6beKTHI B -
. y €KThbl
BO31eHCTBHS noJsiornyeckme ap¢P
Makpodars Crumyaauusa ¢parouuTo3a, XeMOTaKCHUCa, reHepalMH CyNlepoKCcH/-pajuKaJa,
npoaykuuu ®HO, Wi-1, WI-6, IITE,, yBesinueHne IKcnpeccHu Ig Al
e OnocpeAoBaHHOE YCHJ/IEHHE XeMOTAaKCHCa, JerpaHy/IAIUH U HHAYKLIHH

MHeJIONEePOKCHAA3bI, HeHTPOoGHILHBIN JIEHKOIHTO3

YcueHue skcnpeccuu WI-2, CTUMY/IALHUA XeEMOTAKCHCA, yBeJIHUeHHe NPOAYKIHH NnJi-
2, L1-4, y-UOH

YcHJieHHe aKcnpeccHu peuenrtopa W-2, Ig Al cTUMyAsLHA NpoaHdepaluu
NpeaKTHBHPOBAHHbIX KJIETOK

T-aumbonuTsl

B-1immMmbonuTsl

NK-kj1eTkH YcuJieHHe MUTOTOKCHYHOCTH, NpoAYKIMH Y-UOH u WJI-2

®ubpobaacrsl YcuseHue npoavdepanuu, MHAYKIHA npoaykuuH WJI-6, KC®, HOH-B, IITE,

basoduibl 1

HHAYKIOHA BBIOpOCAa THCTAMHWHA
TY4YHbIE KJIETKH

CTumy/auusa npoaudepaimy, ycuaeHue aaresuBHbIX CBOMCTB, HHAYKLHSA

JHAO0TEeJIHH @
NpOKOATry/ISHTHON aKTHBHOCTH

KpacHbin

5 YcuseHHe npoardepanuy NoJUNoTeHTHLIX KJIEeTOK
KOCTHBIW MO3T

KocTHas u CTHUMYy/IAMA NPOAYKIIHH KoJiareHassl U [ITE,, ycuyieHue npoandepanuu
XpAneBas TKaHb | CHHOBHAJIBHBIX $H6pP061aCTOB H XOHAPOLUTOB, pe30p61HA XpALlla H KOCTH

MpoTeo/IH3 MbILILL, CTUMYAALHA npoAykuuH IITE,

CHHXXeHHe CHHTe3a anbﬁymuua, YCHJ/IEHHE CHHTE3d KOMIIOHEHTOB KOMIIVIUM

Ycunenue npoaykuuu I'E; n AKTI, CHH)KeHHe anneTHTa, COHJIMBOCTD, JINXOpaJlKa I




GAKTOP HEKPO3A OIIYXOJIN

» OCHOBHOM UCTOYHHK -

MaKpodaru 1
JJUM@OLUTHI.

» Mpoaykuusa PHO
HaYyMHaeTCA TOJIBKO MO/
aeficTBHeM UHAYKTOPOB.

» BbuoadpPeKThl 6JIU3KH K
aercreuio HJI-1

» ®HO oTBevyaeTB
0oJibllIeM CTEeINeHH 3a
BTOPUYHYIO
aJIbTepalHIo,

» UHAYLHUPYET CHHKEeHHe
MacChl TeJila U aloITo3
KJIETOK.

» Ho 3Ha4YUTeJIbHO CJ1a
BJIMSAET HAa CHHTe3
0€JIKOB OCTPOH ¢pa3bl
[eYeHH.
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TpoubounTos  pocTOBME MORPONANBNLI KNETON
wOneHNR

» TUNUYHBINA HHAYLUOENBHBIN > CeKpeTHpyeTcs KJIeTKaMH,
0eJIOK y4acTBYIOLIMMH B pasjy = =
> Hau6oJiee BhIpa)KeHHbIN BOCHAIMTCILHOT O OT

HyecKuu 3P Pekxr - MaKpodaramy,
6eJIKOB OCTpOH a3kl B ¢uoépobGIacTamy,

_ 3H0TEJUOLMTAMH U AP. ‘




BEJIKU OCTPOU ®A3bI BOCIIAJIEHUA

» JTO NJla3MeHHbIe > C-peaKTHBHBIH 6€JIOK
NpPOTEHHBI,
CUHTE3U ¥
i > ChLIBOPOTOYHBINA aMHJIOH] A

OCHOBHOM B II€Y€HHA

» AHTUNIPOTEHHAa3bI:
" (-aHTUTPHUIICHH, A-
= AHTHXHUMOTPHIICHH,
" OpPO3OMYKOHJ,

» HajgexHble MapKephbl
OCTpOro BocCnaJieHHuA

> OCHOBHbIE CTUMYIATOPDI = (2-MaKpOIJIOGY/IHH.
06pa30BaHHA -
BOCNaJIUTEJIbHbIE > Ilepy/I0MIa3MHH
okuusl WiI-1, UJ1-6,

- M1 JAP.

> TpaHcdeppHH '




C-peaKTUBHBIA OEJIOK U
CbIBOPOTOYHBIA aMUJIOUJ A

» CTUMYJIUPYIOT HMMYHHYI0 CHCTeMy H
MOBBILIAKT HecneupUuIecKyo
Pe3rCTEeHTHOCTb OpraHiu3Ma K HHpeKIUusaMm

» CPb akTtuBupyeT ¢aronuros, Croco6CTBYET
AKTUBALMM KOMIIJIEMEHTA MO0 KJIACCHYECKOMY

[IyTH, YCH/IUBAeT OTBEeT JIUMGOUUTOB HA
CTHUMYJIbI

» [loBbIlIEHUE KOHIIEHTpalluH CPb
HCHOJIB3YIOT KaK JJUArHOCTUYECKHUH TeCT.

> Jl1uTesIbHOE IOBbILIEHHUE B Kpo
BOPOTOYHOro amMwioHga A Mox
MBECTU K aMUJIOM 03y TKaHeN




AHTUNIPOTEUHA3bI

» KJIaCCU4YeCKHUe NnpeAcCTaBUTe/Id A-aHTUTPUIICHH,
X-AaHTUXUMOTPHUIICHH, OpPO30MYKOMUJ, o2-
MAaKpOIVIOOY/INH

» CHH2KAIOT aKTHBHOCTh TKaHEBbIX npoTeas,
dKTHBHO IIOCTYIIAWOIINX B BOCIIAJICHHYIO TKAHb

» [Ip1 UX HeJOoCTaTKe BO3MOXKEH 3aIyCK peaKIuu
aKTHUBaLUU CBepThIBAIOLLEN CHUCTEMBI,
GuOpUHO/IN3a, KOMIJIEMEHTAa, KaJ/I/IMKpe
KHHUHOBOH CHCTEMBI, BIUIOTb A0 pa3BH

-CHHApOMaA




benku ocTpou ¢pa3sbl

[lepy1on/1asMUuH TpancpeppuH

» NMPOTEKTOP KJIEeTOYHbIX > O6ecnneynBaeT TPaHCHOPT
MeMOpaH 2KeJie3a B KPOBH.

> HelTpaJau3yeT »> Ilpu OO® ero coaepkaHHe B
AKTHUBHOCTD njasme CHH)KaeTcs -
APYTHX paJgHKaJIOB » CHUXeHUe CBIBOPOTOYHOTIO
06Da3yIOIUXCA l'lpl:I xKeJiesa NpensATCTByeT
BOEH&%?HHH Pa3sMHOXKEeHHUI0 OaKTepUH,

> HO B TO XKe BpeMsl MOXKeT
CIIOCOOGCTBOBATh PpPa3BHUTH |
aHeMHH T

m HPOTERTEY b oy

uuuuuuuuuuu




MEXAHU3MbI PABBUTHUA ITPOABJ/IEHUA

OTBETA OCTPOHU ®A3bI

» IloevluieHue » MexaHu3m
pe3ucmeHmHocmu Helimpoduauu npu
Op2aHU3Ma K 00D
UHPEKYUOHHbIM > MexaHu3Mm
dceHmam. pe3op6yuu Xpauwja u

> Jluxopadka Kocmu npu 00D

» BausiHue 009 Ha » MexaHu3m
zemocmas. pazsumus Kaxekcuu

npu 009

» Pazeumue cmpecc
peakyuu npu 00




[loBbIlIEeHHUE Pe3UCTEHTHOCTHU OpraHu3mMa
K HHQEeKIIMOHHbIM areHTaM

» NJI-1 u ®HO, BBeAeHHBbIE JXKHUBOTHBIM IIO
NpoPUIAKTHYECKOM cXeMe, BbI3bIBAIOT

3alIUTHBIA 3Q(}eKT OT JieTa/JbHbIX /103
OaKTepum

> BAXKHEMIIUM  MeXaHU3MOM JeMCTBHUSA
MeauatopoB 00® CcYHTAOT YCHJIEHHe
skcnpeccuu Toll-mogo6HBIX penenTopoB




Baiugaaue O0® Ha remocTas

B mnpounecce 00® HabG/0gaeTca pes3kKoe YyCHIEHHe

remocrasa, BIUVIOTb A0 pa3Butua /[JIBC cuHAapoMa.
MexaHU3MBbI YCHJIEHHSA reMocTa3sa:

» llox BiusHUeM WJI-1 u ®HO ycuauBaeTcss CHHTE3
TPOMOOKCAaHOB U ¢akKTOopa arperanyuy TPOMOGOIIUTOB
KJIETKaMH 3HA0TeJ/IUA - IIPU 3TOM pe3KO0 YCH/IHBaeTCs
arperanus KJIETOK KpPOBH, NOBbINIAETCA
IIPOHUIIaeMOCTh CTEHKH COCYAOB H, YTO CIIOCOGCTBYET
3aMe/lJIEHHI0 KPOBOTOKA U pa3BUTHIO CTa3a

»WNI1-1 wu @GHO noBBIIAKOT MPOKOATYIAHTYIO
AKTUBHOCTb IJIa3Mbl 3a CYeT CTUMYJISALMM CUHTE3a
$daKTOpOB CBEepPTHIBAHUSA B [IeYEeHU

» WJI-1 1 ®HO 3Ha4YHTE/NBbHO MNOBBLIMIAKT 3KCNpec

€IITOPOB aAresn 3HAOTECJIMOHHUTAMH COCYAHMUC
KH

SETEEmSSTL BALYMW




MexaHU3M HEUTPOPUIUU MexaHHM3M pe30poLuH XpAlla

» mpsiMoe CTUMy/upylolee M KOCTH
neiictreue WI-1u ®HOuHa  WJI-1 u PHO cnoco6CTBYIOT

TAaKCHC rPaHyJ/IOLIUTOB, a pe30op6IH KOCTHOH TKaHH.
TAKK€ Ha NPOAYKIH10 » WJI-1 u PHO noagaBasA0T
KCoP aKTUBHOCTb OCT€06.J1aCTOB

> NJI-1 ¥ ®PHO noBBILLIAIOT
aKTHBHOCTH OCTE€OKJIaCTOB

» ®HO 6/10KHpyeT CHHTe3
KoJlJlareHa U

HeKO0J/IJIar€eHOBBIX O€JIKOB

OCTEOIUTAMH. e

o hcrume HUL-1 n
FARCW FPAy S i ten, |
TARm WA SR NED
LA g




MexaHu3M PA3BUTHA KAXE€KCHH PasBurtue cTpecc-peaKnu

HJ/I-1 u PHO MmoryT HrpaThb

Y

» YCHJIEHHDBIH IPOTEO0JIM3 MbILIIL

IIpH JeUCTBUU PparMeHTa, POJIb KOPTUKOTPONHUH-
oOpa3syuerocs npu pPUIKM3HHI-paKTOpa
pacuiemienuu UWI-1. 3¢ dekT

peainsyercsa yepe3 cuHTe3 [II'E2 > WI-1 cnenudHuHO AeiiCTByeT
(BaXxHO AJ151 NPAKTHKYIOLEro Ha rUNOU3, YCUIHBAS

Bpaya) BbIpa60oTKy AKTI, He B/iuAs Ha

Apyrie ropMoHbI runogusa

\

npsimoe aeucreue HJI-1 u ®PHO

Ha [IHC > Iox Baussuuem AKTT
BbIpa6aTbIBaIOTCS

» ®HO cnoco6eH 6JIOKUPOBATh VIIDKOKOPTHKOHU/IbI, KOTOpbIe
pepMeHT TPAaHCNIOPTA JIUNHAOB, CYyLIeCTBEHHO NMOJAABJIAIOT
YTO NPUBOAMT K HAPYILLIEHHIO MMMYHOJIOTHYECKHE U
NOCTYIJIEHHUS >)KUPHBIX KHCJIOT B BOCIa/IMTEe/IbHBIE peaKiy
KJIETKH M HapylIeHU IO HHAYIHPYEMbIE MEAHATO [ e
06pa3oBaHHUsI HEUTPAJIbHBIX b

>)KUPOB B aAMNIONMTaxX. B KpoBH
UBaIOTCA TPUITTHLIEPH AbI




J/Inxopajka

> 06lllasg  peaklUs  oOpraHud3Ma, BaKHEHIIHM
IPU3HAKOM KOTOpOH fBJieTCA IOBbILIEHHE

TeMIlepaTyphl TeJa;

> 3TO THUIIOBOH IaTOJIOTHYECKHUH IIpoliecc, B OCHOBe
KOTOpOTO  JIEXKHUT aKTHBHad  IepecTpoHKa
GYHKIUU [leHTpa  TeIJIOperyadaliuu o/
NeCTBHEM IIMPOreHHOro paKTopa.

BaKTepun IHAOTOKCHHLI HHTepPNeAKHH-~1 NPOCTArNAHAHHbI

mMakpodar cocyn rmnoranamyc

NUXOpaaKa




J/IuxopajkKa - TUIIOBOH
IaTOJIOTHYEeCKHH MPOoILece

» BbI3blBaeTcs NHpOreHaMu
» IluporeHs! AensaTcsa Ha NepBUYHLIE U BTOPUYHbIE

» llepBUYHbIN NUpPOreH - 3TO [JIaBHbIM 3THOJIOTHYECKUH
bakTop a5 pa3sBUTHA JIMXOPAJKH

» llepBuyHbIe IUPOTEeHBI oA pa3essitoTCs Ha
UHEeKIHOHHbIE (3x301nHpOreH”I) - 3TO
TEpMOCTabUJIbHbIE JIUIONOJUCAXapUAbl OaKTepHUaJbHbIX
MeMOpaH, U Ha HeUWH(peKIHOHHble (3HAOMHUPOreHbl) -
MPOAYKTbl pacmaja HOpMaJbHbIX M IMaTOJIOTHYECKH
U3MEHEHHbIX TKAHEU U JIEUKOLIUTOB.

» llepBUYHbIe NUpPOTreHbl CaMU II0 cebe He MOTYT BbI3BaTh
XapaKTepPHYI0 JUJ1S1 JIUXOPaJKH nepecTp
TeIJIOperyasLHH.

JEUCTBHME  ollocpejyeTcsl 4epe3 00pa3oB
PUYHBIX IMPOTreHOB




»(00pa3oBaHUe  BTOPUYHBIX  IMHUPOTre€HOB
ABJIAETCA OCHOBHBIM IaTOreéHEeTHYECKUM

dbakTopoM B  pa3BUTHUM  JIUXOPAJAKH
He3aBUCHUMO OT BbI3bIBalOIIeX ee IPUYHHBI.

BTopuyHbIe NUPOreHkI
» BbicokoakTuBHbie UJI-1, NJI-6, DHO-q;

» MeHee aKTUBHble UHTepdepOH, KATUOHHbIE
OeJIKU Y TPaHyJIOLUTapHO-
MaKpo@daraJbHbIN Yy

KOJIOHMEeCTUMYIUpyouil pakTop 'CM- [ ==

Bucoroasrmsanie
7 MrTCee IXTH DRI

B n rpanyor

Ma

Wi “ ]

RC D




[IaTorenes JinXopaaKu

MpeonTuU4eckan
o6nactb

Mnocpus




OYyHKIMOHA/IbHAA OpraHu3anus
rMIOTA/IAMUYEeCKOro eHrpa
TepMoperyasiuu

lleHTp TenJ100TAa4YH

IleHTp TemJIONpPOAYKIHHA

|

T

YcTaHOBOYHAA TOYKA

«X0JI0J0BbIe» HEUPOHBI

«TelJioBbiE€» HE

TepMOYyBCTBUTE/JbHadA 06/1aCTh - TEPMOCTAT




MexaHU3M

[lepBUYHbIE MHPOreHBI

nepecTporKu
TepMOperyasaiuu

v

darouuThl
¢

BTopuuyHble IIHPOTE€HbI

7

IleHTp TepMOperyasinuH

Uuru6upyetcst HIIBC

v

T docposmnasa A, [«
i

T HUKJIOOKCHUT€eHa3a
T

T npocTrar/iaHJHHbI
v

T HIAM®
i

/

ONpPOAYKIHMH

YcraHOBOYHAsI TOYKA \

Uuruoupyercsa I'K

S

ﬂnxo;aﬂxa




CTaguu 1uxopagKu

Cranun nuxopa-

¢ AOMHOro uuxna 1) l'IOBbIl.[IEHHﬂ
18 |2-9| 3-8
40 TEMIIEPATYPbI TEJIA,
39 -
. 2) cTOIHUA

BbICOKOM YPOBHE;

wi | | \/\ 3) NOHH)KEHUA

: ’ET“/J * TeMmepaTtyphl TeJa.
J

50

an| 37, TeMIepaTyphbl Ha
o5l / -——\/\

0 2 4 6 8 10 12 14 16 18 20 Yac C romd




NoCToRHHaR

Tunobl iuxXopagku

nocnabnrrouwan

ML

A N
va /‘\ fJ v
AA VA A W B N F'\Z-.?.?
A% 6 A 8 A n
1 2 3 4 % & 7T 8 9% % 11 12 1) w4
CYTuM CYTEM
HenpasunbHan M3HYpPAOWan
Al A
A 1 \
[ \
I‘I NG K v N
1 2 ) 4 S5 & 7 ® % 10 11 12 13 14 f 2 3 4 % &€ Y B % 10 19 972 13 W4
CyTum Cyll“
nepemearoulanca BO3BpPaTHanA
[ ER I I O O
A i M
I N
® 10 11 12 1) W4 f 2 3 &4 8 8% 17 L I ] 107; 12 17 4
CYIIH

\',’

Y

NMOBbIIIEeHUe
KoJleGaHHUA He
NMTHEeBMOHHS,

IlocrossnHnan - pe3Koe
TeMnepaTypbl, CYTOYHble
Gosbwe 1°C (kpyno3Has
OPIOLIHOM U CbINHON THD)

INocnabasiomass - CyTO4uHble KoJsiebaHHSA
npespiuaT 1°C , HoO cHHXXeHHe O HOPMBI
He NpOUCXoAUT (BUpYCHble, 6aKTepHalbHble
HHOPEKIUH, 3KCCYAATHBHBIH MJIEBPUT)

HenpasusibHas (aTHnU4YHAasn) - HECKOJIBKO
pasMaxoB B Te4YeHHe CYTOK C pa3HOH
CTeNeHbl0 MNOBLILMIEHHA TeMIepaTypbl C
HeornpeAeseHHON AJIUTENIbHOCThIO

Hanypsawmas (rekrudyeckas) — CyTOYHBIe
Kone6aHus TeMnepaTypbl gocrurarT 3-5°C
(rHoMiHaa nHbeK U, Cencuc)

llepemerxaomasics - 60/bLIOH pa3Max B
NOKa3aTeadax TeMIepaTypbl Mexay
BeyepoM. YTpPOoM noyTH Hopma. Ha
NpHU cencuce, Tybepkyiese, THMPOM

BoaspaTHas - 4epeayrOTCA JIUXOP
H 6e3nuxopasoyHble nepuoza
AJMHUTENIbHOCTb KoJiebeTca A0 Hec
CYTOK.



















