5. TOKCUKOKMHEeTUKa — cneuncpnyHmn
0COBEeHOCTU Npu NocTbNBaHe (pa3fInyHU
BXOAHW BpaTun), pesopouusa, pasnpeneneHuve,
eKCKpeuusi Ha TOKCUYHUTE BellecTBa

Dou. a-p M. MuyeBa am
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TOKCUKOKUHEeTUKA

e cneundmnyeH TepMnH, CBbP3aH C
npoy4YBaHusi BbpXy KMHeTUKaTa Ha

TOKCUKaHTUTE (TOKCUMYHUTE BellecTBa)

Tpu cha3m Ha TOKCUYHO AeUcTBUe

Exkcnosnuus TokcuKoanMHaMmKa

Huea Cuna

*®U3NKO-XUMUYHM /' «Pe3opbuma/noemane’ *EdekTn Ha
chakTopm MSACTOTO Ha
*buonornyHmn -PasnpeneneHMe TOKCUYHOTO AencTBue
c¢hakTopu
‘MeTa6onm3bLM *Cneundmyna
*YyBCTBUTEJTHOCT KbM
sExkckpeuus TOKCUKCUKAHT

BbH BbTpE *UHTpa- u nHTepenaoBa

OUOHarNM4YHoCT BapuvabuIIHOCT B
oTroBopa

TOKCUYHOCT 54

GuokymynupaHe




TOKCMKOKMHETUKA HAa KCeHobunoTuuute

KceHobuoTnum

Bucoko nunocpmnHm I I |

MeTtabonuTtHo ctabunHu Nunodunim MonsipHn  XuapodunHm

KymynupaHe
KymyrnupaHe B MacTHaTa TbkaH
|

| ®asza
(broakTnBUpaHe unu AEeToKCcHMKaLms)

OKUCMEHWe, peayKumsi, Xuaponusa

l MonsapHu
Il ®aza
(meTokcukauwms) KoHIOrMpaHe
J XugpodunHu
EkcTpauenynapHo
pasnpepeneHve |
BunnapHa ekckpeuys LieHTpanHo kpbBOOGpAaLLeHWe

BbbpeyHa ekckpeums

5.5.

I'Ipe,qmeT Ha TOKCUKOKUHEeTUKaTa

- I/I3yana ABNXEeHneTo BbB BpeMeTO Ha TOKCUYHOTO
BeLlecTBO B OpraHn3ma

- Kak ToKcM4HOTO BellecTBO NpeMuHaBa npes
opraHuama?

- KakBo ce cnyuBa c BewWwecTBOTO B opraHusma?

Kak opraHnambT ce crpaBs C TOKCUYHOTO
BellecTBo?




* TOKCUKOKMHETMKaTa Ha
onpenerieHOTO BeLwecTBO,
BKfOYBaLla HeroBata bMonoruyHa
aKTUBHOCT, ornpeAens n TexecTtra Ha
TOKCUYHOCTTa MYy.

CneundunyHmn acnektun TK

npoan)KMTeﬂHOCT N KOHUEeHTpauusa Ha
BelwecTBOTO Ha BXOoAHATa BpaTa

CKopocTTa Ha pe3op6umsa U KONMYeCTBOTO Ha
pe3op6upaHoOTO BewecTBO

PasnpeneneHue B opraHM3mMa U KOHLEHTpaLUuMsA Ha
cneundUYHOTO MACTO Ha AenCcTBUe

CteneH Ha buotpaHcdopmauma 1 npmpoaa Ha
CbOTBETHUTE MeTabonuTtu




Cnoco6GHoCTTa Ha BewecTBOTO U /UNu HeroBuTe
MeTabonuTu Aa npeMuHaBaT KNneTb4yHUTe
MeMOpaHu U Aa B3aumMoaencTBaT C pasfinyHuTe
CYOKNeTb4YHU CTPYKTYpU

CnocobHocTTa Ha BelecTBOTO U/UNmn HeroBuTe
MeTabonuTu ga npeMuHaBaTt crneuncudHm
KNneTb4Hn bapuepu

Konn4yecTBOTO M NPOABLIMKUTENTHOCTTA Ha
OenoHupaHe Ha BelecTBOTO U/Unun HeroBuTe
MeTabonuTn B pa3nnMYHUTE TbKaHM Ha OpraHn3ma

CKOpOCTTa n MACTOTO Ha eKCKpeLuus

HnBa Ha TOKCMKOKMHETUKaTa

ToKCUMKOKMHEeTMKaTa BKITHOYBaA npouecu Ha:

Pe3op6uunsa — BewecTBoTo HaBnu3a B opraHuama. NMpu T u
MHXanaTopeH NbT, BELWEeCTBOTO € pe3opbupaHo, crea npemMmHaBaHeTo
Ha KneTb4yHUTE Gapuepm.

PasnpepeneHue — BellecTBOTO ce ABMXM OT BXOAHAaTa BpaTa KbM
Apyru o6nacTv Ha opraHusma

BuoTtpaHchopmauma — OpraHuaMmbT NpomMeHs (TpaHcdopmupa)
BeLeCTBOTO B HOBU NPOAYKTU (MeTabonuTtn) - BUX. Temu 7 - 15.

EKCerLIMSl — BewecTBOTO UNM HeroBuTe MeTabonuTtn Hanyckart
opraHuama

I'Ipou,ecMTe ca B3aMMHO CBbp3aHU U 3aBUCUMU




Kak kKuHeTukaTta noBnusaiBa TOKCUYHOCTTA?

HuBo pe3opbuus
- MHOro TOKCUYHU BellecTBa, cbC cs1aba cmeneH Ha
pe3opbyus, moraTt ga 6bAaarT no-crabo TOKCUYHU

oT

- BelleCcTBa, C 8UCOKa CmerlieH Ha pesop6uu;l N HUCKa
TOKCUYHOCT

HuBo 6uortpaHcchopmaumsa

[Be BewecTBa c eAHaKBa CTeNeH Ha TOKCUYHOCT U Ha
pe3opbuua, morat Aa 6bAaT B pasnunyHa cTeneH onacHu:

- BelLleCTBOTO, Koemo ce 6uompaHcgopmupa G0 MOKCUYHU
mMema6onumu (6uoakmueupa ce) e B No-BUCOKa CTerneH
TOKCUYHO OT

- BelLleCTBOTO, Koemo ce 6uompaHcgopmupa 6o
He MOKcu4YHU Mema6bonumu

PE3OPBLUUA




MapameTpu, ynecHsBawm pesopbumaTa 1
AonpuHacsawm 3a ecpekta Ha TOKCUYHUTE BellecTBa

« JlunnpopasTBOPUMOCT
 Monekynu c MmanbK pa3smep

 HemoHnaupaHn monekynu

OCHOBHM NbTULLA HA eKcno3unuusa

* TUT — OcHOBEH NBbT Ha eKCNO3ULUMUS, Ype3 NornbLiaHe Ha:
TOKCUYHMU BellecTBa, XpaHa, BoAa, fieKkapcTea

PecnupatopeH TpakT — OCHOBEH N'bT Ha eKCNo3uuus Ha
3aMbpCcUTesNn, HarNU4YHN BbB

Bb3AyLHaTa cpeaa, BKI. JiekapcTBa (Ha3anHu, oparnHu
aepo3osiv, MHXanupaHu BellecTBa

Koxa — BaxxeH NbT 3a fioKkariHa eKcno3mumusa Ha
3aMbpcUTeNnn B OKOJHaTa cpefa, BKI. NPy UHUMOEHTHU
cutyauum n OB, kakTo N chapmaLeBTUYHU NPOAYKTU
(nekapcTBa U KO3MeTUKa), NpunaraHu fIoKasiHo




Opyry nbTULa Ha eKcno3uuus

UHxxekTabuneH nbT — lNMpeaumHo nekapctea

MmnnanTtn — JlekapcTBa, ¢ ornen Ha 3abaBeHoO U
KOHTpONMpaHo ocBoboXaaBaHe

KoHroHKTMBaA — O4YHUM Kanku; B onpeaeneHun
cnyyau e Bb3MOXHa U pe3opbuus, BogeLla aa
CUCTEMHA TOKCUYHOCT

Cyno3utopuum - JlekapcTBa

Exkcno3uuuns/Pe3opbuuns

 Mpwu KoXHaTa, opanHaTa U pecnupaTopHara
eKkcno3uums

pe3opbupaHama 0o3a e 4acm om eKcrno3uyuoHama do3a
« 3a BewecTBa, MHXEKTUPAHU UNTN UHNJTAHTUPAHU

pe3opbupaHama 0o3a e = Ha eKcrno3uyuoHama 0o3a




dakTopu, noBnNusiBalLu pesopouuaTa

+ BxopgHa BpaTa (NbT Ha eKCno3uums) -aHaTomo-
c¢n3nonornyHmn ocobeHocTn

Hanpumep: OOT (nyapa) npemmnHaBa
- Npe3 KoxaTa B no-manbK %,
- BOKaTO BbLB BUCOK % ce pe3opbupa npe3 N'MT

KOHLI,eHTpaLI,VIﬂ Ha BelweCcTBOTO HAa MACTOTO HAa KOHTAKT

* XMMunkKo-pu3n4HM CBOMCTBA HA BELEeCTBOTO
nMnuaopasTBOpMMoOcCT / BOJOPa3sTBOPUMOCT

Hanpumep: nunugopasTrBopumMuTe BewecTsa ce nornbuiar
MHOFO NO-fIeCHO OT BOAOPa3TBOPUMUTE

CneunenN4YHM OCOBEHOCTU HA
BXOOHATA BPATA




Fracmpo-uHmecmuHaneH mpakm

Salivary — e
glands
— Esophagus

Stomach

% Spleen
.

Fancreas

Gallbladder

— Small intestine

T Rectum

@ 1998 F.4 Davis Co., All Rights Reserved, Pratected by Digirnarc

rmT

Ycma u xpaHonpoeod

— KceHobGuoTMuunTe ce pesopobupar cnabo,
nopagu KpaTtkata eKCnosmuus.

N3knro4yeHue:

HUKOTUH — 6bP30 NpeMuHaBa npes
yCTHaTa MyKo3a

HUTpOrnuuUepuH (CyonuHraeanHo) — 6bLp3a
pe3opbuus, nopaau cunHarta
BacKynapusauus

Pe3opbunoHHa noBbpxHOCT — 0.02 m?




» Cmomax

- pH (okono 3), 3HaunTenHa pe3opobumna Ha
crnadun opraHU4Hu K-H1 n cnabu 6asu

HanuuneTto Ha xpaHa — 3abaBs
pe3opbuunsaTa
Pe3op6unoHHa noBbpxHOCT: oT 0.1 no 1.0 m?2

AHmecmuHym

Srmall intestine

villa
(mucosa)

FAicroilli

SGoblet cell

Capillary nebtwark

Blood
wesseals
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NHmecmuHym

* TbHKU 4Yepga — nosbpxHocT 100 M2,
pH 5-8 — cnabu 6a3u u cnabu KncenuHu,

HEeMOHM3NpPaHU — 6 P30 ce pe3opbupar Ype3 nacuBHa
andys3una

AKTMBEH TPaHCNOPT - ce pe3opbupar eceHUUanHu
HYTPUEHTH (FNoKo3a, aMUHO K-HU, Ca), CUNHN K-HU U
OCHOBMW, rosieMn MoneKynu, TokcukaHtTu — Pb,Tl,Paraquat
(xepbuump)

MpoabmkuTenHa ekcno3uuusi, nopaau 6aBeH nacax

MukpobuanHa cpnopa, eH3uMn (aMUHU - HUTPO3aMUHU
KaHLUeporeHu)

UHxanamopeH nbm

Arteriole i
_ Capillaries

Nasal cavity - 0

MNaszopharymx

Alvealus
Larynx and wocal folds

Trachea Venule

Primary
bronchus

~—Bronchicles

g o Fleural
e Mediastinum™,  emhbranes
Diaphragm
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PecnupamopeH nbm

3 pernoHa-Ha3odapuHreaneH, TpaxeobpoHXuaneH, nyJiMoHapeH +
aneeosiapeH

BaxkeH TOKCUKOJIOrMYeH NbT 3a ra3ose, NeTNIMBU pasTBOPUTENN U
aepo3sonu

anBeosiapeH enutest — MHOro oyH ¢ NOBBHLPXHOCT oT 100 m?
NMynmoHapHUTe Kanunsapu ¢ NoBbpPXHOCT 80 m?

Bucoka nepdy3us

Pe3opbunoHHaTa CKOPOCT € N0-BMCOKa OT Ta3u B MHTECTUHYMa
Nonemu yactuum 2 5uM — geno B HasotapuHkca

MankuTte yactuum < 1 uM — npemnHaBaT B anBeosiapHus cak

HdepmaneH nbm

Straturn

germinativurm
Sebaceous

gland Straturm
COrNEurm

- Epidermis

= Dermis
Hair
follicle

FSubcutaneous
tissue

Neme ———" 1
AHeriDI97

Wenule Sweaat gland
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Adipose tissue




HdepmaneH nbm

BaXXHM TOKCMKaHTM NpeMUHaBar:

- ®OC (necTtuumam, 3apuH) CMbPTOHOCHU KOHLEHTpaLuu,
- TeTpaxsiopoMeTaH — XenaTOTOKCUYHOCT,

- XeKCaH — HEBPOTOKCUYHOCT

MHorocnomnHa TbKkaH — TPyAHO NpoHMLaema

CTpykTypa — enngaepmMmuc, gepma, CyoKyTaHeH Criou;
BacKynapusauusaTa e B Ab00KMA crion Ha gepmara

Enngepmuc — BaXeH KOMMOHEHT KepaTuH (aeno),
CTpaTyM KOpPHeyMm

ToKcMKaHTN, NpeMUHaBaLWM Ype3 NacuBHa
Aandysuns ca:

- BOOOPa3TBOPUMUTE Npe3 KepaTUHOBWUS CIIOM;

- IMNNAOPA3TBOPUMUTE — MEeXAY KepaTUHOBUTE
¢unameHTH

Manka yact npemMmuHaBaT npe3 NoTHU, MAaCTHHU
XJie3m n KocMmeHuTe (bonmcynw




b

channel
protein

L

Knetb4yHa membOpaHa

membrane proteins

lipid bilayer

: &.'t‘on i
transter
protein

receptor protein transport protein




NMpemunHaBaHe npe3 membpaHaTa

Extracellular fluid

Channel protein

g

{
{

|
g

Lipid bilaser

Lipicd-saluble
salutes

Knetb4yHa membpaHa

Carbohsydrate chains

Extracellular fluid
Channel protein ?
~ II |l
L [} -

EBirmolecular lipid lawer

Chwtoskeleton




KnetTb4yHaTta MemMbpaHa cbabpXka:

+ [Ba cnosa dpochonunuaHn Monekynum
Bcsika pochonunmaHa monekyna cbabpxa:
- bochaTHa rpyna (rnaBa) — xuapodcunHa
(nonsipHa)

- nunNuaHa rpyna (onawka) — nunocgunHa
(HenonsapHa)

KnetbyHaTta meMbpaHa e NAbLTHO NakeTUpaHa CbC
¢docchonunuaHn monekynu, Mexay Kouto ca
pa3npbCHaTU pa3fnM4yHN NPOTEUHU U
XornecTeposioB1 MOJIeKynu

Hsikou oT npoTenHuTe o6xBawaT npe3 cpeaara
usanata membpaHa, oopasyBarKu KaHanum unm nopm

-=—— Phosphate head

~— Lipid tail




NpemnHaBaHe npe3 MemMOpaHu

Int=rstitial fluid

Capillans membrane

Elood plasma

Capillans membrane

Interstitial fluid

Intracellul=r fluid

Organelle membrans

Intre-—organelle fluid
e e s e

TpaHcmemMbpaHHO ripeMuHaeaHe Ha

MOKCUKaHmMmume
ypes:

* MacuBHa gudy3us

* YnecHeHa andy3us
* AKTUBEH TpaHCNopT
« EHQouunTo3a




NMacuBHa gpudysua

O6un4yaeH NbT 3a NOBEYETO areHTu

HenpomeHeHu moneKkynu Mmorat Aa audyHampar no nocoka
KOHLIEHTPaLMOHHUSA rpagueHT A0 NOCTUraHe Ha paBHOBecUue

He e cy6ecTpaTHO cneuuduyHa
He ce Hacuwa
He koHcymupa eHeprus

Manku monekynu < 0.4 nm (e.g. CO, N,0, HCN) moraTt aa
npeMuHaT npes3 NnopuTe Ha KreTkarta

NunodcdmnHuTe BewecTBa Morat ga npeMuHaT npes ABycrionHaTta
nunugHa memo6paHa

NacuBHa audy3us

diffusion passive d
travers les lipides

canal agueux




YnecHeHa andy3us

MpemuHaBaHe npe3 meMbpaHaTa 4pes
TPaHCMNopTepyu NO NOCOKa Ha KOHLEHTPaLUNOHHUS
rpagueHT

EHeprunHo He3aBUCUM

B1b3MOXHO € NnpeMnHaBaHeTO Ha roremm
MONeKynu, KOUTo uMmaT 3aTpyAHEHUsA Npu
andysmaTa 6e3 TpaHcnopT

Hanpumep: KanmoaynuH ynecHsiBa
npeMmHaBaHeTO Ha Karnuusa; TPAHCNOPTHLT Ha
3axap 1 aMMHOKUcenuHu B eputpountn u LUIHC.

YnecHeHa audy3us

Extracellular fluid Lipid-insoluble solute

Carrier protein




AKTUBEH TpaHCnopT

» Cpelyy KOHLeHTPaLUMOHHUAT FpagueHT
* UsanckBa eHeprusa (ATP)
» Cyb6cTpaTtHo cneumnduryieH (KOHKYPEeHTHOCT)

» CkopocTTa ce onpegens oT 6pos Ha TpaHcnopTepuTe
(HacuwaemocrT)

* BaxxeH 3a TpaHcnopTa Ha KCeHOGMOTULIMTE B YepeH Apo6,
616pek, LLHC

* Hanpumep:
P-glucoprotein — 3a kceHOGMOTULIUTE, BKI1. JIeKapCcTBa
ATP-Na-K-nomna

ATP - Na /K nomna

+ K+
K hinding




EnpgouuTosa (nuHouunTO3a U
daroumnTosa)

» EHpouuTO3a — OTHAcA ce 3a MOJIEKyNnU, CycrneHaupaHi B
eKcTpauesyrapHaTta Te4YHOCT, KOUTO ce NornbLiart oT
BbHLIHaTa cTpaHa Ha kneTb4YyHaTta meMbpaHa u ce
ocBo6OXAaBaT OT BbTpeLlHaTa CTpaHa Ha KneTb4yHara
MeMb6paHa

daroLuTo3a — BKMIOYBaHe Ha rofieMu YyacTuum,
cycneHAupaHu B eKcTpauernyrapHaTa TeYHOCT, KOUTO ce
NpPexBbLPNAT B KNeTkaTa, KbAeTo ce pa3pyluaBar

Hanpumep: 65n apo6, yepeH apo6 (KyncepoBu kneTkm)

MuHounTO3a — BKNIOYBAHE HA TEYHU UNKU MarKMU YacTULM,
cycneHAUpaHU B eKCcTpauerynapHaTa TeYHOCT, KOUTO ce
NpPexBbLPIAT B KNeTkaTa, KbAeTo ce paspyluaBar

EHaounTO3a

Extracellular fluid
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TOKCUKOJTOM'MYHU ACIEKTU
HA PA3MNPEAOENEHUETO

« KonuyecTBOTO Ha TOKCMKaHTa, nonagHan B
KPpbBOOOpbLLIEHNETO, ce onpeaens oT BXoAgHaTa
BparTa.

- depmanen nm - pe3opbuusaTta npes3 Koxarta
BOAMU OO nepughepHomo KpbeoobpbujeHue

- BesioOpobeH NbmM - o6e3neyaBa NonagaHeTo Ha
TOKCUKaHTa B 6es100pobHama yupkynayusi

-T'NT nbom - TUT pe3opbuna Boau A0 HaBnM3aHe
Ha CbeAWHEHUEeTO rfaBHO B MOPMasiIHOmMo
KpBbeoOb6pBLWaHUe, cCHabaaBaLWo YepHus apoo.




B KpbBOOOPBLLEHMETO YacT OT TOKCMKaHTa ce CBbp3Ba C
nsasMeHuTe NPOTEUHU, B 3aBUCUMOCT OT (pM3NKO-XUMUYHUTE
CU CBOMCTBA.

CBBP3AHA U CBOBOAHA ®PAKLINUA

Cebp3aHa:

- HeaKTUBHa

- He NpeM1HaBa KneTb4Ha MemMbpaHa

- He NposiBsABa TOKCUYEH noTteHuuan

Hanpumep: KanTonpun ce cBbp3Ba KOBaNeHTHO C Nfla3MeHUTe NPOTEUHMU;

OOT ce cBbp3Ba ¢ nunonpotenHute; Cu — uepynonnasmuH; Fe — TpaHccepuH; CO - Hb

Ceo0b600Ha:

- aKTUBHA

- NpeMWHaBa npes3 peHanHuTe rromMepynu u Tyéynm
- NposiBsiBa TOKCMYEH NnoTeHuuan

CB'bPSBaHETO C nnasmMmeHuTe NpoTenHn — noBrinsaABa
pa3npeneneHneTo n eKCKpeunsaTa Ha TOKCUYHOTO
BeLwecTBO.

BAXHU XAPAKTEPUCTUKMW,
CBBbP3AHU C KWHETUKATA HA
TOKCUYHUTE BELLECTBA




- Jlunudopazmeopumume eeuwjecmea (Hanp. CCl,) ca c no-Hucka
nnasMmeHa KOHLEHTpauMsa U No-BUCOKa TbKaHHa, 3a pa3nuka oT
BellecTBaTa, MOHM3upawm ce ot pH B nnasmara, KouTo MMart no-
HUCKa TbKaHHa 1 NO-BMCOKa Niia3amMmeHa KoOHLUeHTpauusi. ToBa
KONnM4yecTBeHO MoXe fa ce oueHu 4ype3 VD. Hanpumep: Ako
cybcTaHumATa ce pa3npeaerns rnaBHO B MacTHaTa ThKaH,
nnasmMmeHaTa KOHUEeHTpauma we 6bae Hucka, a VD we 6bae ronsm.

- MnasmeHaTa KOHUeHTpauus (maow nod kpueama - AUC) e
I'IO-VIHCbOpMaTVIBeH MapkKep 3a eKCno3muusa ¢ TOKCU4YHOTO
BeLWecTBO, B CpaBHeHMe C nanosf3BaHara goa3a.

AUC npu p.o. e MHO20 No-mMasiko om i.v., nopadu e b3MoxeH Mmemabonusbm e FNT
unu e YepHusi Opob — m.Hap. eghekm Ha Nbp8omo npemuHasaHre (“first-pass effect”).

- BpeMe Ha nonyenvmuHupate (t,,) — Bpemeto, Heob6xoaMMmo 3a
HaMansiBaHe Ha Nna3MeHaTa KOHLeHTpaLuusTa Ha BelecTBOTO Ha
nonoBuHa. Mpu agbnro t,, BewecTBaTta Kymynupar.
Mo-npoabnxuUTenHoTO Bpeme Ha NpebuBaBaHe Ha TOKCUMKaHTa B
opraHusma, yBenim4yaBa pucka oT TOKCU4HO AeicTBuUe.

t,;, 3aBMCM OT NpoLiecuTe Ha MeTabonusupaHe U enNUMMUHUPaHe,
KOWUTO MoraT Aa 6bAaaT HacuwwaemMm n 4,0303aBUCUMMN.

OBEM HA PA3IMNPEAOENEHUE (VD)

VD = dose sng/ [ plasma cone gngt)




PasnpeneneHue Ha TOKCUKaHTA

* Hal-u3sigeeHO e pa3npegeneHneTo B borato
KPpbBOCHabaeHUTe opraHu - cbpue, YepeH Apoo,
6BLOpek, 651 ApoO6, MO3BK

« CpedHO B OpyruTe opraHu — Koxa, MyCKynu,
MacCTHU TbKaHMU

» Cnabo B KOCTU, 3bOU, CyXOXKUNUA

[JBUXXeHne Ha TOKCUKaHTa KbM Aena u
KbM cneuncpmnyHU TbKaHU (TapreTHn) —
MSICTO Ha TAXHaTa TOKCUYHOCT




TpaHcnopT & [lenoHnpaHe

* TpaHcnopT
* KpbB
* llnmdpa

« NenoHupaHe
TOKCUKaHT TapreTeH opraH
Pb KOCTH, 3bON, MO3BK

Cd O0BLOpekK, KocTU, NONOBU
opraHum

POC, PCB MacTHa TbKaH, MNSAKO
POC HepBHa TbKaH
AdnaTtokcuH yepeH apob

CneundunyHn 6apuepu

1. KpbBHO-M03b4Ha 6apuepa (KMb)
2. MnaueHTapHa 6bapuepa




KMbB

« HaBnusaHeTo Ha BellecTBaTa B MO3bKa € 3aTpyAHEeHO
- NIOpagau HarMuYMeTo Ha T.Hap. KPbBHO-MO3b4Ha
6apwuepa.

« ToBa 3aTpyAHeHue ce AbIKU Ha 0COBGeHOCTU B
CTPYKTypaTa Ha MO3bYHUTE Kanunsipu:

- lunceam ¢heHecmpayuu

- oOrpageHu ca oT KNneTku (rnmuanHu), KOuTo He
nponyckaTt npeMuHaBaHeTo Ha cyocTaHuum Kbm LIHC,
C U3KIIOYEeHME Ha NMNuAopasTBOpUMNTE BelecTBa
(Hanpumep: THONEHTan, neHToGapbuTan vn ap.)

I'IpeMMHaBaHe Ha KCeHOOMOoTHKa
OT KPpbBHaTa nja3ma npes3
KanunsapHaTta CTeHa KbM
TbKaHuUTe

perméabilité gapillaire

Hanwunuue Ha
c¢eHecTpauumn

KpbBHO-MO3B4Ha pernigabilité capillaire

Gapuepa s ¢ s
paep capillaires cérébraux
MepmeabunuTeT Ha MO3bYHUTE Kanunsipu (Npm

TAX nunceat deHecTpauumm). MoraT ga npeMmuHar
caMo nNunNuaopa3TBOpPMMM BellecTBa.

5.56.



KpbBHO-MO3b4Ha 6apuepa (KMB)

EHpoTenuaneH crnov Ha MO3b4HU Kanunspu, oorbpHaTv OT rnMuanHu
KNeTKn, KOUTO orpaHuyYaBaT NpeMnHaBaHeTO Ha BellecTBaTa.

KMbB
e

 HecbBbpLIeHHaA Npu paxaaHeTo - A0
2-Ta roguHa

* Ya3Buma no Bpeme Ha 6peMeHHOCT

« OTcnabeHa no BpemMe Ha TpaBMa,
nHdekuma




NMnaueHTa

« Cnouort
enuTenunanHu
KNeTKu

PeTyCcHLT Ce
eKcno3unpa Ha
CbLLOTO HMUBO Ha
BeLeCcTBOTO,
KaKkBOTO € U nNpun
MaunkKaTa

MnaueHTapHa mem6paHa

« OOMeH Ha XpaHUTenHun n oTnagHun BellecTtBa

* MNMo-cnaba yyBcTBUTENHOCT oTKONKoTo KMB
KbM BCUYKU NUNNA0PaA3TBOPUMU BellecTBa

* PeTyC -yAaA3BUM
- Hegopa3suta BBB
- HeCbBBbPLUEHHN EH3UMMU




NMnaueHTapHa membpaHa

 TOKCUYHM BeLlecTBa, KOUTO npeMnHaBart.
= dJIKOXOJ, THTHOH, KOKauH U T.H.

» TroTiOHONYyLWeHe ---> CO

HaMaJieHO KoJfinyecTtBO 02 =-=-=> MO3Bb4HO
yBpexaaHe

ENMUMUHUPAHE
(EKCKPELIUS)




EnnmnHupaHe

- EnumMuHMpaHeTO Ha TOKCMYHUTE CyOGCTaHLMU OT
opraHusma e BaXxkeH, onpegensiy pakTop 3a
TSAAXHAaTa TOKCUYHOCT.

Bbp3oTo enuMMUHUpaHe peayuupa TOKCUYHOCTTA,
ype3 HamansiBaHe NPoOAbLIMKUTESNTHOCTTA Ha
TOKCUYHUS ePeKT.

HamansiBaHeTO Ha TOKCUYHUA ePeKT, Ype3
efiIMMMHUpaHe Ha CbeAUHEeHUeTOo, AoNpUHacs 3a
peayuupaHe cTerneHTa Ha yBpexaaHe

EnMMuHMpaHeTO BKNOYBa NpoLecH Ha
ounoTpaHcdopmaums U eKCKpeuus.

BaXHU NnbTULA HA eKCKpeuusTa ca.

- 6bLOpeKk — ypuHa
- ceKpeums B XKITbUkKa

- eCKpeuusa B eKCnmpupaHmAa Bb34yX Ha
netninBmn n ra3006pa3|-|v| CbeaAunHeHus

- cekpeuus B T'UT, mnsako, noT u Aap.
Te4YHOCTHU




BbBPEYHA EKCKPEUUA: 3 MEXAHU3SMA

rnomepyrnHa dounrpauums:
Mwm (PM 68000) el -
rnomepyrneH aeourt o~ R ()

NG

TyOynHa peabcopbuus:
nacmMBHa
ponsa Ha pH

TyOyrnHa cekpeuums:
CeneKkTUBEH TpPaHCNopT
aKTUBeH

Haculiaem
KOHCYyMMpalLL eHeprus
KOHKYpPEHTEH

BbBPEYHA EKCKPELIUA

MNMpe3 6L6peka npemuHaBa okosno 25% oOT cbpAaevyHUusA
aeowmr.

190L/24 yaca (8L/1 yac, 133ml/60s)
188L peabcopbuusn
2L ypuHa

BbOpeyHaTa ekcKpeuus BKIOYBa 3 MexaHU3Ma:

- Qunmpauyus — oT KpbBTa Ype3 Nopu B rromepynure
- fugby3usi — oT KPBLBOOOPBLLLEHMETO KbM TyOynuTe

- AkKmueeH mpaHcrnopm — KbM TyOynHata Te4HOCT




YPUHHA EKCKPELUUA

Han-mankute Monekynu npemMrMHaBaT OT KpbBTa B rrioMmepyrsia KbM
TyOynHua yntpacdpuntpar npes3 nopute Ha Kanunsipute noa
Bb34eNCTBMETO Ha KPbBHOTO HansiraHe.

INunocbunHuTe BewecTBa NpemMmHaBaT Ype3 nacuBHa Andy3nsa ot
KPbBTa MO MOCOKA Ha KOHLEHTPaLMOHHUSA rpagueT Ao Tyéynure. Tam
Te ce peabcopbupar 4ype3 nacuBHa audy3nsa obpaTHO B KpbBTa.

BopopasTBopuMUTe MOMEKynu, KOUTO ca NOHU3NpPaHU B TyOyrnHaTa
TEYHOCT, He ce peabcopbupar n npeMuHaBaT B ypuHara.

Hskoun MOJIEeKYJIn KaTo p-aMI/IHO69H3oeHaTa KnceJrinHa 4pe3 aktuBeH
TPAHCMOPT Ce NPeXBbLPIIAT OT KpbBOO6p'bLI.|,9HVIeTO KbM Ty6yl1VITe.

pH Ha ypuHarTa:
- B KMCesla ypUHa - ce efIMMUHMPAT ankanHu B-Ba
- B afikasiHa ypuHa - ce efiIMMUHUpaT Kucenum B-Ba

» [acuBHaTa Andy3usa Ha cCbeaNHEHUATA KbM
TybynuTte e nponopLMoHarHa Ha
KOHLUEHTpauuATa B KpPbBOOOPbLLEHUETO.

Hanpuwmep: lNpu ronamo KonnyecTeo B KPHLBTA,
NoO-BMCOKa CKOPOCT Ha efIMuMUHMPaHe.

lNMpu akTUBEH TpaHCNOPT UNKU ynecHeHa Aaudysus,
KOMTO BKIOYBaT cneundunyHu TpaHCcnopTepu,
CKOpOCTTa Ha enMMUHMPaHe e NOCTOSAHHA U
TpaHCNOPTHUTE MOJIEKYNnu MoraT Aa 6baar
HacuUTeHU Npu roneMmn Konm4yecTBo TOKCUYHU
BellecTBa — TOBa BOAM A0 NOBULLEHA
TOKCUYHOCT.




* AKO fo3aTta Ha CbeAUHEHUETO € NOBULLEHA,
nnasmMeHoTo HUBO L€ Ce NMOBULLMN.

AKO eKcKpeuMsiTa e Ype3 nacuBHa audcysna —
CKOPOCTTa Ha eKCKpeLus Lie ce NOBULLIN
NPONOPLIMOHANHO Ha NIa3MeHUTe KOHLIeHTpaLuu.

Ako eKCKpeuusTa e 4pe3 aKTUBEH TPpaHCNnopT —
noBullaBaHeTo Ha A4o3aTa BOAM OO0 HAaCUllaHe Ha
peHanHoToO eJiIMMUHnpaHe U TOKCU4HN HUBa Ha
CbeaunHeHneTo B nia3marta U TbKaHUTe.

Hanpumep: MoCTOAHHOTO KOHCyMUpaHe Ha
eTaHon BOAMU A0 NOBULLUEHO NMa3MeHO HUBO C
ecekTn Bbpxy LUIHC.

EKCKPEUUA YPE3 BENUA OPOB - XAPAKTEPUCTUKU

BaxeH NbT 32 eKCKpeLuuna Ha NeTNIMBU CbeguHeHus1, ra3oobpasHu
metabonutu. Hanp. 50-60% oT fo3aTta Ha 6eH3eHa ce enNnMMUHUpPA Ype3
eKCnupupaH1a Bb3ayX; ankoxosn — 6anaHcupaH ¢ KpbBHaTa
KOHLUEHTpayus

Ype3 nacuBHa audpy3ms oT KpbBTa KbM anBeosiute (Mo Nocoka Ha
KOHLUEHTPaLMOHHUA rpaauneHT). EdbekTnBeH NbT 3a eKCKpeuus Ha
nunuaopasTBOPUMU BelyecTBa (eTepuyHu macna).

[HebennHata Ha KanunspuTe 1 anBeonapHaTa MeMmbpaHa no3BonsBa
obmsHaTa.

lNMocTosiHeH KOHLEHTPaLMOHEH FPpagueHT MeXay KpbBTa U Bb3ayxa B
anBeosnuTe - 6bP30 OTCTPaHABaHe Ha ra3006pa3HUTe MOJeKynu oT
6enua opo6 u 6LP30 6enoapobHO KpbBOOOpaLeHUe. BaxeH cdakTop
npu TpeTupaHe Ha UHTOKCUKaLUKM C rasoBe.

CbeauHeHuATa morat ga 6baat metabonuanpaHm oo razooo6pasHu

meTtabonutu (CO,) 5.70.




BUIIMAPHA EKCKPELUA -
XAPAKTEPUCTUKA

MNMoeuwaga t,;, Ha BellecTBOTO

MpoAayKuMa Ha TOKCUYHU ,
T i/ 4

metabonutu B FTUT Jrenspont L{‘ _

portal vein o Q

NMoBuwaBa YepHoapoOHaTa
/

eKkcno3nuusa 4pes A
eHTepoxenaTtasiHuAa UMKbI - ’4’\\/“/\\

Mpwn HacuwaHe BOoau A0
YyepHOAPOOHO yBpexaaHe

Timbrel, 2000

BaxeH NbT Ha eNMMUHUPaHe NPeAMMHO Ha NONAPHU cybcTaHLmM.
XnbukaTa ce cekpeTupa OT xenaTounTuTe B OMNMapHUTE KaHUKYIN,
OTTaM B XITbYHUA KaHar, KOWTO AOCTUra UHTeCTUHYMa — chekanuu.

CbeaunHeHus ¢ Mm okono 300 (rnyTaTUOHOBU KOHIOraTH)

AKTUBEH, Hacuwaem npouec. Boan oo noBullaBaHe KOHLEHTpauusaTa
Ha CbeAVUHEHNETO M XenaToTOKCUYHOCT (chypo3emupa).

Ekckpeuusi B UHTECTUHYMA — KOHTaKT ¢ MUKpocdIiopa — meTabonmsbm
Ha NMNUAOopPa3TBOPMMMU BeLlecTBa — peabcopbuusi — otuBa B
NopTasiHoTO KpbBOOOPbLLUEHME — YepeH Apob (EHTEPOXENMATAIEH
LUUKDbJ1 — Bb3MOXKHOCT 3a NnoBMLUABaHe Ha TOKCUYHOCTTA.)

T mukpodnopa metabonusmpa cbeguHEHUs 40 NO-TOKCUYHU
MmeTabonutu. Hanp. Cycasin (rnoko3unn) — xuaponusa —
methylazoxymethanol (kapunHoreH)




D,pym NMbTULLA Ha eJIMMUHUPAHe

Main4ymMHO MNAKO = NoBULLEeHa KOHUEeHTpauus
Ha BellecTBa C OCHOBEH XapaKTep, afikoxors
(kOHUeHTpauuAaTa = KpbBHaTa),
aHTuomoTunuu, AOT

...NNOT, CbN3U, CEMEHHa Te4YHOCT...
...CTOMALLHO CbABLPXUMO, CIIIOHKA...




