XPOHUYeCKaa novyeyHan

He4O0CTAaTOYHOCTb
(XMH)



XpoHMYyecKas noyeyHaa HepoctatodHocTb (XMH) - cuHAapom,
XapaKTepusywmmca  HecnocobHOCTbID  MNOYeK  afeKBATHO
noanepuneatb GYHKUUMK no BblBEAEHUIO NPOAYKTOB
XU3HeaeATeNIbHOCTU, perynaunun sNeKTPOJIMTHOro, BOAHONO U
KMCNIOTHO-OCHOBHOIO COOTHOLLUEHUA, roMeoCTas3a, YTUANU3NPOBATb
N CUHTE3NPOBATb TOPMOHbI.



XpoHuyecKaa noyeyHaa HeJoOCTAaTOYHOCTb.

*A3oTemua pa3smBaeTcsa npu notepe 75% n 6onee HePppoHOB.

* [1pn notepe 66% HedpOHOB pa3BMBAETCA U3OCTEHYPMUA , T.K. NOYKA TEPAET CNOCOOHOCTb
aEKBATHO KbHLLEHTPUPOBATb MOYY

* Cyutaetca, yto XIMH nopaxkaet o1 0,5% A0 1,0% ctapbix cobak n ot 1,0% go 3,0%
repnaTpuUYecKmnx KoLek.

* 3aTPOHYTble PYHKLUM NOYEK:

1. DKCKpeTopHana: 3a4epKKa PAaCTBOPEHHbIX BELLECTB, Peryimpyemasa CKOpoCTblo
Knyboukoson opunbrpaunm (CK®) (Hanpumep, MoYeBUHA, KPEATUHUH).

2. PerynatopHas: HapyweHne peabcopbummn nm cekpeumm nNPUBOAAT K HAPYLLUEHMUIO
BOAHOTIO, 9NEKTPOJIMTHOIO N KNCAOTHO-OCHOBHOro pasHosecuAa. OgHM BewecTBa MOryT
334€pPXKMNBATLCA B OpPraHnU3me, gpyrme —YpesmepHo BbIBOAATCA

3. Pacnap BewecTtB: mHorme Hebonablune nentmuabl (Hanpumep, racTpmH) 06bIYHO
dUNbTPYHOTCA NOYKaMK, peabcopbupyeTca 1 paspyLllaeTca B KNETKax MPOKCMMANbHbIX
KaHanbLeB. YTpaTa 3TON GYHKUMN MOXKET NPUBECTU K MeTabO/IMYECKUM HAPYLLUEHUAM,
MNOCKONbKY MHOTME U3 3TUX HEOONbLUMX NENTUAOB ABNAAKTCA FTOPMOHaMM.

4. JHAOKPUHHAA CUCTEMA: CHUXKEHUE BblPpabOTKM 3pUTPOMNO3TMHA M KanbUUTPUONA.

I XI'MH aBnsetca TpeTben no 4actote NPUYUHOM cMmepTu cobak 1 BTOPOU NO YacToTe
NPUYMHOMN CMEPTU KOLIEK. C XPOHUYECKUM 3ab0oneBaHnem



Craguum XMH (XBN).

IRIS (International Renal Interest Society) npeanoxunna 3ameHUTb TEPMUH XPOHUYECKaSA
noYyeyHaa HegoctatoyHocTb (XMH) Ha XxpoHuyeckaa 6one3Hb noyek (XBI1), KoTopbli
MCNONb3YIOT B HACTOALLEE BPEMA .

IRIS - 3TO MmexkayHapoaHaa rpynna BeTePMHAPHbIX CNeLNannucToB, MUHTEPECOM KOTOPbIX
ABNAETCA BbIABNEHNE N PACNPOCTPAHEHNE MHPOPMALMM O NYULLMX METOAAX ANArHOCTUKU U
Nle4eHmna cobak M KOoLEK C MOYEYHOM Hea0CTaTOYHOCTbIO.

IRIS npeanoxunn cuctemy onpegenenma ctagmm XblN, oCHOBaHHYO HA KOHLUEHTPaLUN
KpeaTUHUHA B CbIBOPOTKE CTabMabHOro NnaymeHTa, naumeHTa c NPOTENHYPUEN M NALMEHTA C
rMNepToHmEN.

Kaxxgown ctagum npucywm cBoOM NpU3HakmM U NnapameTpbl, onpeaenatowme Kak CTeneHb
HapyLweHnA novYeyHon GYHKUUN, TaK U TAKTUKY Tepanuun NaumneHTa.

Knaccudpumkauma ocHoBaHa Ha KOHLEHTPAUUU KpeaTUHMHA B CbIBOPOTKE KPOBU, CTEMEHNU
NPOTEUHYPUN N cTeneHn Al



IRIS.Knaccndunkauma ctagnin XbIN Kowek n cobak Ha OCHOBaHUM YPOBHA KpeaTUHUHa.

Crap, KpeaTuHUH cbIBOPOTKM | KpeaTUHUH CbIBOPOTKU KOMeHTapuu
mr/an mmonb/an

< 1.4 (cobaku)
<1.6 (KowKwu)

2 1.4-2.0 (cobakwn)
1.6-2.8 (KOLKK)

3 2.1-5.0 (cobaku)
2.9-5.0 (kowKu)

4 >5 (cobaku)
> 5 (KoLwKK)

< 125 (cobaku) Hea3sotemunyeckas. Yacto obHapyXKmnBaeTcs cay4yamHo BO

< 140 (KowKwu) Bpema pyTMHHOro obcnenoBaHma. MoryT 6bITb NPU3HAKK
YMEHbLUEHMNSA MOYENCTTYCKAHUA, KOHLEHTPUPYIOLLEN
CNOCOBHOCTM NoYEK nnm NpoTenHypumn. O6bIYHO HeT
BblPa*KeHHbIN KIMHUYECKNX NPU3HaKoB. MoKeT bbITb
nonnypua.

125-179 (cobakn) HesHauuTenbHasa azotemus. CHUKEHUE KOHLUEHTPUPYIOLLLEN

140-249 (KowKwn) cnocobHoCTM noyek. BoamorkHa npoTenHypus. KnnHuyeckme
NPU3HAKNU MUHMMaAbHbI. MOXKeT 6biTb MOANYpPUA K
noanauncua

180-439 (cobakn) YmepeHHada azotemua. CHUNKEHNE KOHUEHTPaLMN MOYN
250-439 (KowKa) €MKOCTb. Bo3moKHa npoTtenHypuma. MHorme cuctemHbole
KIMHUYECKMe NPU3HAKM MOTyT NPUCYTCTBOBATb

> 440 (cobaku) Taxenaa asotemua. CHUMXKEHUE KOHUEHTPALUMU MOYN €MKOCTb,
> 440 (KowKwu) npoTenHypua. Hannyme cUCTEMHbIX KNMHUYECKUX NPU3HAKOB
N MOXET ObITb CEPbE3HbIM



IRIS.Knaccudmkauma ctagmm XBI KoweK n cobak Ha OCHOBaHUKM YPOBHA KpeaTUHUHA.

MOHUTOPMHI KOHLLEHTPALUMMN KPpeaTUHUHA B CbIBOPOTKE KPOBU AO0NKEH
NPOU3BOAUTLCA OAHOM U TOM e nabopaTtopuen, T.K. B pa3Hbix 1abopaTtopuax m.b.
3HaynTeNbHaA BapmMabesbHOCTb Pe3ynbTaToOB NPM UCCAeA0BaHUN OAHOW N TOU Ke
npobbl KpoBu. BapmnabenbHOCTb pe3ynbTaToB B Npeaenax ogHon nabopatopun byget
MWHUMA/IbHO U KIMHUYECKN He 3HA4YMMa.

KOHUEHTpaumMio KpeaTUHUHA B CbIBOPOTKE KPOBU CneayeT M3MepATb CTaHAAPTHbIMMU
aBTOMaTM3UPOBAHHbIMM MeToAamMM (Hanpumep, KONOPUMETPUYECKOM peaKkumnen
Apde). KoHueHTpaumn KpeaTUHUHA B CbIBOPOTKE, NPEAI0KEHHbIE B peKOMeHaauunmn
IRIS He OTHOCATCA K KpeaTUHUHY, onpeaensemomy GepmMeHTaTUBHbIMU METOA4aMu.



Knaccnoukauma IRIS (International Renal Interest Society) ctagui
XIMNH kowek n cobak. Tabn 5-2

4. Onpeaenenune ctaaumn XbIN aonkHO no3BonaeT BbipaboTaTb Hanbonee 3PpPeKTUBHYIO
CTPaTeruto 1e4yeHns, OCHOBAHHYIO Ha CTeneHu nameHeHun. Llenb nevyeHma - 3ameanntb Uan
NpeaoTBpPaTUTb NporpeccupoBaHmne 3aboneBaHuUs.

- 6O/NbLUMHCTBO NaUMeHToB, NnpoxoaAawmnx nedyeHmne npu XbI1, 310 cobakm M KOLLKK C
BblPaXXEHHOM a30TEMMEN N KNUHUYECKMMU cumniToMamu (ctaama 3 u 4 no poBHIO
KpeaTUHUHA B CbIBOPOTKE KPOBMU)

- 1 n 2 ctapnax XbIN yauwe BbisBaAeTcA y KoweK. Cobakn ¢ XbIN yacTo BbIsBAAIOTCA NNULLb
Ha 3 n 4 ctaguun 3aboneBaHuUs.

5. BepxHMe noporosble 3HAYEHUA KOHLEHTPaLUMM KpeaTUHMHA B CbIBOPOTKE, cYMTatoWwmecs

HOPMa/1IbHbIMMU, <1.4(cobakm) <125 (cobaku)
<1.6 (HOWHKHK) < 140 (KOWHKH)

NO3BONAT ONPEeAEeNnUTb STUX XKUBOTHbIX KaK HaxoAsaLLMXCA B HEe a3oTemunyeckomn ctaaum Xrb,
HO B TOX€ BPEMS 3TU }KMUBOTHbIE MOTYT ObITb OTHECEHbI B rpynny 340PO0BbIX .

Ncnonb3oBaHme 60/1ee HU3KOro NOPOroBOro 3HAa4YeHMs 419 MaKCUMa/ibHOM
HOPMaNIbHOW KOHLEHTPALMN KPeaTUHUHA B CbIBOPOTKE NO3BO/IUT
naeHTMGUUMpoBaTb bonblIero Yncna naumeHToB ¢ 6onee paHHen XBI1



Knaccnoukauma IRIS (International Renal Interest Society) ctagui
XINH kowek n cobak. Tabn 5-3

6. MHorne nabopatopum coobLLatoT 0 bonee WNPOKUX Anana3zoHax pedpepeHCHbIX
3HAaY€HUWN KOHUEHTPaLMKN KpeaTUHUHA B CbIBOPOTKE. YEM T€, KOTOPbIE NPEeANOXKeHbI B
pekomeHgaumnax IRIS; HekoTopble }KUBOTHbIE C KOHLLEHTPaUMen KpeaTUHMHA B CbIBOPOTKE
Ha BEPXHEWN rPaHuULE HOPMbI TaKUX pedepeHCHbIX 3HA4YEHUIN, BEPOATHO, umetoT XbI1.

7. PekKomeHaaunm no KOHUEHTPaLUMN KpeaTUHMHA B CbIBOPOTKE pa3paboTaHbl AndA B3POC/bIX
cobak cpegHero pasmepa. Y o4eHb MaJIEHbKUX UM KPYMNHbIX COBbak HOpMasibHas
KOHUEHTPAUNA KpeaTUHMHA B CbIBOPOTKE MOKET ObITb HUXKE UM Bbile. TaKKe He
pa3paboTaHbl HOPMbI C HETOM NOPOAHbIX 0ocobeHHOoCcTen (Hanpumep, 340p0Bbie bop3ble, Kak
NpaBuio0, UMetoT 6oiee BbICOKME KOHUEHTPALUMKN KpeaTUHMHA B CbIBOPOTKE, YEM gpyrue
nopoAbl). Kpome Toro, y monoabix cobak KOHUEHTPAUMA KpeaTUHUHA B CbIBOPOTKE 0ObIYHO
HUXKe, YeMm Y B3pOC/bIx cObak.

8. NNpepeHanbHble M NOCTPEHA/IbHbIE COCTOAHMA TaKXKe A0/KHbI ObITb MCKAKOYEHDbI Ha
OCHOBAHWM Pe3yNbTaToB aHaMHe3a, pU3nosormyeckoro obcneagoBaHmA, aHaaM3a MOYN U
BM3ya/In3aLLM MOYEBbLIBOAALLUX NYTEN, €C/IN 3TO HEOHBXOAMMO.

9. NMonHasa knaccndukauusa IRIS TpebyeT OLEHKM NPOTEUHYPUN U CUCTEMHOTO
apTepunanbHOro gassieHuA.



IS . Knaccnpumkauma XbIN Ha ocHOBaHUM NpOTEUHYPUU

COOTHOLLEHUA NPOTeunH / Knaccudukaums
KPeaTUHUH B Mouye

< 0.2 (cobakwn) He npoTtenHypuyecKkasn
< 0.2 (KowKu)

0.2-0,5 (cobakm) MorpaHuyHas
0.2 -0,4 (kowKwu)

> 0.5 (cobakum) MpoTenHypunyeckas
> 0.4 (KOLKKN)




. CuctemHoe aptepmnasnbHoe gassieHMe U CTerneHb pUcka gna nauneHTos ¢ XbIl.

Cucronnueckoe [Onactonnueckoe pgasneHue YpoBeHb pUcKa
pasneHme (mm Hg) | (mm Hg)

<150 <95 MUWHUMaNbHbIN
150-159 95 -99 Huskumn
160-179 100 - 119 CpeaHui

>180 >120 BblcOKuM




NPUYNHBI XPOHMYECKOM MOYEYHOW HEAQOCTATOYHOCTU Y
COBAK N KOLWIEK

Yawe Bcero ocHoBHasa npuymnHa XbI1y cobak n Kowek He onpeaenaeTcs.

Cobaku

1. XpoHuueckui TybynonHTEPCTULMANBbHBIN HEDPUT HEM3BECTHOM NPUYNHBI (Hanbonee
YacTbIM NATONOrMYECKNIM ANArHo3).

2. XpOHMYeCKM NnnenoHedPpuT (TMCTONOrMYECKU COXKHO OTIMYUTb OT XPOHUYECKOTO
TYyOYHOUHTEpPCTULMANBHOTO HeEPPUTA).

3. XpOHMYeCKn rmomepynoHedppuUT (TMCTONOMMYECKM CNOKHO OTANYNTD OT

XPOHUYECKOro TybyIOMHTEPCTULMANBbHOTO HedpuTa).

Amunonaos (y wapnees)

[MnepKkanbunMemmnyeckaa HepponaTumA.

XpoHuyecKaa obcTpyKkTMBHAA yponatua (rmapoHedpos).

CemenHoe 3ab01eBaHME NOYEK.

MporpeccnpoBaHme nocse ocTpor NnoyeyHom HegoctaTodHocTm (ONMH).

XpoHUYyecKana MHTOKCUKaumMa (Hanpumep, CBA3aHHAA C NULEBbIMM NPOAYKTAMMU,

JIEKAPCTBAMU, TOKCMHAMM N3 OKpPYKatoLLen cpeabl).

10. Heonna3ua.

11. NMepBMYHAA CUCTEMHAA TMNEePTEH3UA.

e S oS



NPUYNHBI XPOHMYECKOM MOYEYHOW HEAQOCTATOYHOCTU Y
COBAK N KOLWIEK

Kowku

1. XpoHuyeckui TybynonHTEPCTULMANBbHBIN HEDPUT HEN3BECTHOM NPUYNHLI (Hanbonee
YyacTad NaToaornMyecKana AnarHos).

2. XpOHW4YecKkui nuenoHePpuT (TMCTONOTMYECKU CNOKHO OTANYNTD OT XPOHUYECKOTo
TYyOYHOUHTEpPCTULUMANBHOTO HEPPUTA).

3. XpoHWYecKuim rnomepynoHedpuT (TMCTONOTMYECKN CNOXKHO OTIMYUTDL OT

XPOHWUYecKoro TybynonHTepcTuumanbHoro Hedpura).

Amnnonao3s (cememnHbii y abBUCCUHCKUX KOLLIEK).

MoNMKNCTO3 NoYeK (ceMenHbIN Yy NePCUACKUX KOLLEK).

[MnepKanbunMemmnyeckaa HepponaTumA.

[MporpeccmnosaHme nocne OlH.

XpoHunyecKaa obcTpyKTMBHAA yponatua (Hanpumep, ruapoHedpos3 Ha poHe MKO).

HoBoobpa3oBaHua (Hanpumep, ninmdpoma noyek).

10. AKpomeranua (YpeamepHoe NPon3BOACTBO FOPMOHA PoCTa), NnpueoaaLlee K
NOYEYHOM HeA0CTAaTOYHOCTMH.

11. MNnorpaHynemaTo3Hbi HedpUT, BbI3BAHHbIN MHOEKLMOHHBIM NEPUTOHUTOM KOLLEK.

12. lMnokannemunyeckaa Hedponartma.

13. XpoHn4yeckas MHTOKCUKaLMA (NnLeBble NPOAYKTbI, N€KapPCTBa, TOKCUHbI U3
OKpY’KatoLen cpeapl).

14. [lepBHUYHaA CUCTEMHAA rTMNEepPTEH3UA.

e Ik



Matodpusuonormna XMnH.

ypemums

runepdunbTpaumna

@aKTopbI,
cnocobcreyowme

NpPoOrpeccupoBaHuUIo
XbI1
6anaHc

PacTBOPEHHDbIX
Bel,ecTs

BOAHbIN 6anaHc




NMatodpusmonormna XMH.

Ypemusa - 3T0 CUHAPOM, KOTOPbIN BO3HMKAET NOC/Ie 3HAYNTENbHOIO CHUXEHUA QYHKLNNK
MOYEK, XapaKTepm3yoLanaca coyeTaHMeM a30TEMUM U COOTBETCTBYHOLLMX KAUHUYECKUX
NPU3HAKOB.

Pa3inyHblie remaTonornyeckne, sSHAOKPUHHbIE, BUOXMMUNYECKNE U3MEHEHMA 0ObIYHO
COMPOBOXKAAIOT KIMHUYECKUE NMPU3HAKKN, pacno3HAaBaeMble BiadenbLem (BANOCTb,
noxyaaHue, CHUXEHWe anneTuTa, poTa).



NMatodpusmonormna XMH.

YpemMunyecknuim TOKCUH - 3To Ntoboe coegmMHEHNE, KOTOPOe HaKananBaeTcs B U3ObITKe n3-3a
CHUXEHNA QYHKLMM NOYEK N cnoCcobCTBYET NOABNAEHUIO KIMHUYECKUX MPU3HAKOB YPEMUMN.

- MOYEBWHA, COeANHEHMSA TYaHUAMHA, NPOAYKTbl bakTepuanibHOro metabonmsama
(Hanpumep, nonnamuHbl, anudPaTmyeckme aMmHbl, MHAO/bI), MMOUHO3UTON,
MMUKPOINEMEHTbI U «CpeaHEe MONEKYNAPHbIEY (T.e. HEKOTOPbIE TOPMOHbI U Apyrue
coeanHeHuna ¢ monekynapHon maccon 500-3000) moryT paccmaTpuBaTbCA Kak
NOTEeHUMabHblEe YypeMNYeCKMe TOKCUHDI

- MHOIMe coegnHeHNA BOBeYEHbl B NaTOPU3NONOTUI0 YPEMUN, U HU OAHO COEAUHEHME,
He MOXKeT 06bACHUTL pa3HOObpa3me ypeMnyeckux CUMNTOMOB.

BHYTpUKNoMepynspHas runepTeH3sns n runepduabTpaums ABASIOTCA KOMNEHCAaTOPHbIMMU
MeXaHM3MaMM, KOTopble, BEPOSATHO, CNoCcobCTBYIOT NporpeccnpoBaHme XbI1

- FOPMOH napalwuToBmaHomn xenesbl (MTl) - 3To ypeMnyeckmit TOKCUH, KOTOPbIM ayylle
BCEro oxapakrepunsoBaH. OKa3biBaeT HebnaronpruATHOE BO3AENCTBME HA MO3T, CEPALLE,
KOCTHbIM MO3r U Apyrue TKaHu. Ero ponb B pa3BuTMKM novyeyHom octeoauctpodum (T. e.
«Pe3nHoBOM YentocTn») XopoLlo U3BECTHA .



NMatodpusmonormna XMH.

anepdmnb'rpau,MD

fTMnepdunbTpaumsa nponcxoamTt B pesyabrate yBeandyeHna CKO otaenbHoro HedppoHa
(CK®POH) Bbille HOpMabHbIN, T.K. NOBbILAETCA HArpy3Ka Ha OCTaToOYHble HePPOHbI. B
6onblmnHcTBE cnyyaes yBenndyeHHaa CKOOH TakrKe cBA3aHa C NOBbILEHHbIM
TPAHCIOMEpPYNAPHbIM AaBNEHUEM .

a. PuKcnpoBaHHas M paclimpeHHan apdepeHTHaa apTeprona Knybouka no3sondaet
Co34aBaTb NOBbILWEHHOE AAB/IEHUE K KanUAnapam Kaybo4Kos.

6. XOoTs 3TO 1M He NoATBEPKAEHO AOKYMEHTANbHO, CYyKeHUe 3PpPepeHTHbIX apTepmon
MOXeT cnocobcTBOBaTb MOBbILEHUIO TPAHCTIOMEPY/IAPHOrO AaBAEHUA

C. BHyTpuknybouKoBasA runepTeH3una - 3To TEPMMUH, UCMONb3YeMbIN AN ONUCAHUSA
NOBbILWEHHOrO FMAPOCTAaTUYECKOTO AaBNEHUA B KanUAnApax KNybo4yKoB OCTaBLUMXCS
HeppPOHOB. BHYTpMKNOMEpPYAAPHAs rMNepTeH3nsa He 06A3aTeNbHO CBA3aHA C HaIMYnem
CUCTEMHOW r’MNepTEH3UN.

d. YBeNNYEHHbIN rNoOMepynspHbIA 06BEM B KYyOOUYKax OCTaTOYHbIX HEPPOHOB TaKKe
MOXeT cnocobcTBoBaThb rMNepPuUaAbTPaLMn, HO He 0H6A3aTeNbHO YBENINYNBAET
Knybo4yKoBoe gaBneHue. YBenanyeHme obbema Kn1ybouykos camo no cebe moxer
cnocob6cTBOBaTb BO3HMKHOBEHUIO TaKMUX HEDONAroNPUATHBLIX NOCAEACTBUM, KaK
NPOTEUHYPUS.

e. MoBbiweHHbIn CKPOH cnocobcTByeT BbiBEAEHMIO NPOAYKTOB *KU3HEAEeATE/IbHOCTH,
HO TaKXe aBndeTca HebnaronpuATHbIM GaKTOPOM ANA AONTOCPOYHOrO BbiI*KUMBAHUE
OCTaTOYHbIX HEPPOHOB.




NMatodpusumonormna XMnH.

<I'Mnep¢v|anpauMD N3meHeHuA B Knybouke.

HopMma XMNH

< BbIHOCALLARA anHOCﬂI.LLai?

nosbillieHHOe

NpUHOCALLanA BblHOCALLaA

HOpMaJibHOe

rMApocTaTh- HOpMaJibHas FHAPOCTATN- NoBbIlIEHHas

yeckoe rnomepynsapHas Hegnne rnomepynapHas

AaBneHune ¢unbTpayma p,asgel-me B ¢unbTpayms
kny6ouke

B KNy6ouke Y

PasButme cynepHedpoHa - noyeyHas aganTtaumns B coxpaHmsLlencs GyHKLUNOHANbHOM
MOYEYHOM TKaHW Nocne NoTepmn 3HaYUTENbHOIro 06béMa «paboTatroWwmx» HedpPOHOB.
MoBbiweHHaa CKPOH gocturaeTcs 3a cyeT pacluMpeHns cocyaoB apdepeHTHOM!
(npuHocawei) aptTepuonbl. Hekotopoe yBenmyeHne CKP TakkKe cBA3aHO C yBE/IMYEHUEM
ob6bema Knyb0ouKOoB, YTO YBENIMYMBAET NAOLLAAb MOBEPXHOCTU ANA GUAbTPaLUS.



NMatodpusumonormna XMnH.

GMHEPd)”"praUMD [laBnieHMe B Kanunnapax Kaybo4vyKkoB 340P0BbIX

KoweK un Kowek ¢ XIMH.
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Glomerular capillary
pressure (mm Hg)

60

Normal Renal failure

Ob6paTuTe BHUMaHME Ha HAaIMYME BHYTPUKNYOOUKOBOWM rMnepTeH3NN Y KOLLEK CO
3Ha4YUTEeNbHOM NoTepen maccbl HedppoHa. N0 CPaBHEHMIO C HOPMA/IbHbIMU KOLLKaMU
(M3mepeHnsa gaBaeHMa NosyYeHbl NPU MUKPOMNYHKLUK).

(Brown SA, Brown CA: Single nephron adaptations to partial renal ablation in cats. AmJ
Physiol 269: R1002-R1008, 1995.)



NMatodpusmonormna XMH.

anepdmnb'rpau,MD

3abosieBaHMeE NOYEK MMEET TeHAEHLMIO HEYMOJIMMO NPOrpeccnpoBaThb, KOraa
KPUTMUYECKOE KonYyecTBo HedppoHOB Nornbno, gaxe ecim 6bina ycTpaHeHa
nepBoHayaibHaA NpUYMHa NOBPEXKAEHUA NOYeEK.

Obwaa CKP npeacrasnaser cobon cymmy CKO ana scex HedppoHoB obenx noyek. B
noyKax cobak npubamnsmntenbHo 1 000 000 HedpoHoB (500 000 Ha NOYKY), Y KOLLEK —
400 000 HedpoHoB (200000 Ha NoUKY). Y 340p0BOro XMBOoTHOro AnanasoH CKOOH
A,0BOJIbHO Y30K.

Mpwn nporpeccupytowem 3aboneBaHnMM NoYek CHUKeHne obuien CKP komneHcmpyeTcs
yBennyeHnem CKOOH B 340p0BbIX OCTAaTOYHbIX HedPOHaX (Tak Ha3biBaemas
rnomepynspHasa runepdunbTpayms). Takum obpasom o0b6bI4HO y3KMIM anana3oH CKOOH
pacwmnpaetca Bo Bpema pa3sutna XIMNH: nopaxKéHHble HePpPoHbl nmetoT HM3KYo CKOOH,
a OCTaTO4YHble 340p0Bble HEDPOHbI UMEIDT cBEPXHOPManbHY0 CKOOH.

MnepounbTpauma KNybo4YKoB paccMaTpUBaAETCA KaK OAWMH U3 BaXKHbIX GaKTOPOB,
ONpPEeAeNaoLINX NPOrPECCUPYIOLWNIA XapaKTep NOYEYHON HeAO0CTaTOYHOCTH, YTO BbIN0
YCTaHOB/IEHO Ha OCHOBAHMW KCMEPUMEHTA/IbHbIX UCCIEA0BAHUI Ha KMBOTHbIX € XBIT



NMatodpusmonormna XMH.

anepdmanpauMD

nomepynapHasa runepdumastpaumna bblia ycTaHOBAEHA 3KCNEPUMEHTANIbHO Yy Cobak U
KOLLEK, a TaKXe Yy HECKONbKUX KNMHMYECKM BOIbHbIX CODAK M KOLLEK, Y KOTOPbIX OHA
6b1n1 3mepeHa. MNMpeanonaraetca, 4To KNybouKoBaa rmnepPuNbTPaLUA NPUCYTCTBYET Y
cobaK 1 KoLWEK C a30TeEMUEN C NEPBUYHOMN NOYEYHOW HEAOCTATOYHOCTbIO.

MexaHu3mbl, otBeTcTBeHHble CKOOH B Hopme meHAtoTca npu XIMH, B pe3yabtaTte Yero
OHM CTAHOBATCA OTBETCTBEHHbIMM U 3a yBenndyeHne CKOOH. Y cobak runepounbrpaumsa
BO3HWKAeT B OCHOBHOM M3-3a yBe/IMYeHUA KoapoduumeHTa yibTpaduabTpaumm
Knyboukos (Kf), cBA3aHHOro ¢ yBennyeHnem knyboykoBro obbema (3a cuer
rmneptTpodun, yBeanMYeHUa NaAa3smMoOTOKa B KNYOOUYKOBbIX KanUansapax U yBenanvyeHus
TPaHCIIOMEPYNAPHOro KanMANAPHOro AaBNeHUA), YTO B 3HAYNTENIbHOM CTENEHWN CBA3AHO
C pacwupeHmem apPepeHTHbIX apTepPmos. IKCNEPUMEHTANbHO Y cOBaK M KoLllek
HabatopgaeTcs runepdunbTpauma Knyboykos nocne rmbenn 75% n 6onee HePppPoOHOB.



NMatodpusmonormna XMH.

anepdmnb'rpau,MD

[Mocne notepu HeppoHa NPOUCXOAUT aAaNTaLMA NOYKM ANA BO3MELLEHNA «KYTPAYEHHOMN
CK®. Mpun atom obwas CKO B Te4yeHUM npumepHo 4 Heagenb nocse yTpaTbl HEGPOHOB
06waa CKD B ocTaBLUENCA NAPEHXMME MOYKU YBEANYUTCA NpUMmepHO Ha 40-60%.
Hanpumep, ecnn y cobakmn npu obueint CK® 40 ma/muH, 1o 06wan CKP HemeaneHHo
CHM3UTCA A0 20 MA / MUH, HO B TEYEHME OAHOr0 Mecsl, CTabuansnpyeTca Ha YPOBHE
npumepHo 30 mn / MuH n3-3a apdekTa runepPpunbTpaumm B HegppoHax ocTasLueiics
NOYKMW.

[pOTENHYPMSA N TTOMEPYNAPHbBIN CKNEPO3 B OCTAaTOUYHbIX HEPPOHAX ABNAIOTCA
HebnaronpuATHbIMU GYHKLMNOHANbHLIMN U MOPGONOTMYECKMMU MOCNEACTBUAMMU
KNnyb6o4ykoBOM runepPuasTpaLmm, KOTOPble MOTYT MPUBECTU K NPOrpeccupytowemy
YXYALEHMIO COCTOSIHMA OCTaBLUENCSA NOYEYHOM TKAHWU. ITU INOMEPYNAPHbIE NOParKeHUS
6os1ee 3aMeTHbI Y KPbIC C 3KCMEePMMEHTaIbHbIM 3a60/1€BaHNEM NOYEK, YEM Y CODaK U
KOLLEK, Yy KOTOpbIX NpeobnagatoT TyOyNOMHTEPCTMLUMANbHDbIE NOpaXKeHUA. Kpome Toro,
NPOTEMHYPMSA YACcTO ObIBAET NENKOM Y COBAK M KOLWEK C SKCMEPMMEHTANIbHO BbI3BAaHHOM
[MH, n ee Bknag B nporpeccuposBaHme INH meHee n3yyeH, 4em y KpblcC.



NMatodpusmonormna XMH.

anepdmanpauMD

CTeneHb NOBpeXKAeHMA NOoYeK, KOTOPOoe NPMBOAUT K NPOrpeccupytolemy yxyalweHuro
OCTaBLUENCA TKAaHW HEeW3BeCTHa ANA BCeX BUAOB KMBOTHbIX. Y cobak oT 85% A0 95%
NOYE€YHOM TKAHWU A0/IKHO ObITb pa3pyLLeHOo, YTOObl NPMBOAUT K MPOTrPeCCMpPOBaHMIO,
TOrAa KaKk y KpbICNPOrpeccmMpoBaHme NPOUCXoanT Y Kpbic nocne rmbenn 75—-80% noyek.
KowKu B aKCnepnmeHTanbHOM UCC/IEA0BAHNM CO CHUMXKEHNEM NOYEYHOM Macchbl Ha 83%
He NOoKa3anu nNpusHakos nporpeccnposaHma lNH B TeyeHMe roga.

Y KpbIC AMETUYECKUI KOHTPO/b (orpaHmnyeHune benka, docpopa 1 Kanopun) MoxKeT
YCTPAHUTb 3Ty Ae3a4anTUBHYIO PEaKLUUIO 3@ CYET CHUMKEHMA KNYOOYKOBOWM
runepdunbrpaymmn. OrpaHmnyeHme B paunoHe 6enka B TOM XKe cTeneHn y cobak ¢
3KCMEPMMEHTANIbHbIMU MOAENAMM NOYEYHON HEAOCTAaTOYHOCTM He NpeaoTBpallaeT
rmnepPunbTpaymio.



NMatodpusmonormna XMH.

- o dakTopbl, cnocobcraytowme nporpeccuposanumio MH >

Bnaosble pas3nnyma

a. KnmHnyecknii onbIT NOKa3bIBaeT, YTO €CTeCTBEHHble (He Bbl3BaHHbIE OCTPbIM
HePpPOTOKCUYHbIM paKTOpoM) 3aboneBaHMA NoYeK y cobak YacTo nporpeccupyet. B
3KCnepMMeHTax Ha cobakax c cybToTanbHOM HePpaIKTOMMEN 3ab0NEeBaAHNE MOYEK HE
CTaHOBM/I0Cb NPOTrPECCUPYOLMMUM A0 TEX NOP, MOKa HE MPOUCXOANNO0 YMEHbLUEHMNE
MaccCbl No4YeK Ha 85-95%.

6. OrpaHnyeHHaa nHGopmauma AOCTYMNHA NO KowkKam. EctectBeHHoe 3aboneBaHume
MOYEK YACTO NPOTEKAET Y KOLLEK, HO, NO-BUANMOMY, ropasao meaneHHee, Yem y cobak.
KOLLKK ¢ 3KCnepnMeHTaIbHO UHAYLMPOBAaHHOE 3aboneBaHue noyek (5/6 HedpaKkTomus)
NPOAEMOHCTPMPOBA/I0 MMHMMaA/IbHbIE A0Ka3aTeNbCTBa NPOrpeccupoBaHmne B TeyeHue 1
roga. BoamorkHo, Heobxoaum bonee ANnUTeNbHbIN NEPUOAL BPEMEHU ANA PA3BUTUA
NPOrpPeccUpPyOLLLErO MOPAXKEHUA MOYEK.




NMatodpusumonormna XMnH.

y dakTopbl, cnocobeTylowme nporpeccuposanuto MH >

@PYHKLMOHAaAbHbIE N MOPDONOTMYECKME N3MEHEHMS OCTAaTOYHOW NOYEYHOM TKAHU .

a. lmneppunnbrpaumna ysennymaeTt nepemelteHue 6enka yepes Kanmnnapbl K1ybo4yKos B
NPOCBET Kancynbl boymeHa n me3aHrnym (coeamHuTenbHas TKaHb, PACNO/IOXKeHHas
Mmexay cybsHgotenmanbHom n cybanutennanbHom membpaHom

[MoBbILWEHHbIM TPAHCNOPT 6enKa Yepes KAYyOboUKM 1 NpoueccnHr 6enka noYeyHbIMU
KaHaNbLLaMW BbI3blBatOT NOOOYHbIE peaKuMM B ME3aHITMYME, KaHaNbLaX U MHTEPCTULLUN,
cnocobcTBya pPa3BUTUO TYOYNOUHTEPCTULMANBHOTO HEQPUTA U TNTOMEPYIOCKIEPO3a



NMatodpusmonormna XMH.

<l daKTopbl, cnocobcrsylowme nporpeccuposatHuio MH >

6. MoBbiweHHasa punbTpauma 6enkoB Yyepes KAYOOoUYKM TOKCUYHA A1 MOYEK U MOXKET
CNOCOBCTBYIOT NPOrPeccUpPoOBaAHMNIO NOYEYHOM HEAOCTaTOMHOCTU. BennunHa
NPOTENHYPUUN KOPPENUPYET CO CKOPOCTbIO MPOrpeccMpoBaHnA NOYEYHOM
HeA0CTaTOMHOCTU Yy cobaK M KoLeK, oHa ABnAeTcA U paKTopom nporpeccmpoBaHuna MNMH u
MapPKEPOM MPOrpeccmMpoBaHUA.

- MoBbIWeHHaA Harpy3ka oTGUIbTPOBAHHOIO Heslka MOXKET NeperpysnTb KIETKU
NPOKCMMANbHbIX KAHANbLEB, YTO B KOHEYHOM UTOre NPUBOAUT K Pa3pbiBY IM30COM, B
pe3ynbTaTe Yero KaHa/ibLUEeBbIe KNAETKU N MHTEPCTMLNIN ByayT noBpexaaTbeA
BbicBOOOAUBLUMMECH PEPMEHTAMM.

- KneTkn KaHanbLeB coaepKaT peuenTopbl rTOPMOHOB M PaKTOPOB POCTa, HEKOTOPbIE
N3 KOTOPbIX NPeAcTaBaAtoT cobon 6enkun c HebobLLIOM MONEKYIIPHON Maccomn
(Hanpumep, nHcynmHonoaobHbIM pakTop pocTta 1 [IGF-1], TpaHchopmupytowmn dakTop
pocTta ). 9T ropMoHbI U PaKTOpPbl POCTa YpPE3IMEPHO GUNBTPYIOTCA M NOMIOLWAOTCA B
NPOKCMMaAbHbIX OTAENaX, FAe OHM MOTyT CNoCcobCTBOBATb KNETOYHOW Nponndepaumm u
OT/IOXKEHWUIO BHEKNETOYHOrO MaTPUKCa, YTO NPMBOAUT K TYOyn0onHTEPCTULMANBHOMY
NOBPEKAEHMIO.

- Knetkun KaHanbueB, neperpy»KeHHble 6e/IKOM, akTUBUPYIOT BOCMA/INTENIbHbIE U
Ba30aKTUBHbIE reHbl (Hanpumep, XeMoaTTPaKTaHTHbIN 6e/10K-1 MOHOLUMTOB, S3HAOTENNH),
KOTOpPbl€ NOTEHLMAIbHO TOKCUYHbI 1A NOYEK.



A XMH.
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NMatodpusmonormna XMH.

<l dakTopbl, cnocobcraytowme nporpeccuposanumio MH >

c. MoBblWweHHaa dunbTpaumna 6eNKoB CbIBOPOTKU TaKKe NPUBOAUT K NX MPOCA4YNBAHUIO
B ME@3aHrnasabHoe NPOCTPAHCTBO. ITO NPUBOAUT K Npoandepaumm mesaHrmaabHbIX
KNIETOK M UX HAKOM/IEHMNO. ITO CNOCOBCTBYET Pa3BUTUIO [/TIOMEPY/IOCKNEPO3a.

d. HakonneHne N(MNMA0B B Me3aHIMymMe TaKXKe MOXKeT cnocobcTBoBaThb Npoandepaumnm
ME3aHrManbHbIX KNETOK, U36bITOYHOMY NPON3BOACTBY KOMNOHEHTOB ME3aHIMaibHOro
MATPUKCa, TAKMUX KaK KOJNareH u npoTeOor/IMKaHbl, U, B KOHEYHOM UTOre, CKNeposy
KNyb60o4KOB.

e. lnnepdpochatemmna n runepnapaTtMpeos cBA3aHbl C nporpeccuposaHmnem MMH

f. TunmnyHble nopakeHuna npu XbBIy cobak m KoweK BKAOYAOT AMMdoniasmaTUHecKnii
TYOyNonHTEPCTULMANBbHBIN HEDPUT Pa3IMYHON cTeneHn, dubpos, paspyLueHune
KaHaNbLUEB, TMNepTPOPUIO KaHANbLEBOro aNUTENnNa, MMHepaamsauuto 6asanbHOM
MeMbpPaHbl KaHANbLEB U MHTEPCTULMA, [/TOMEPY/TIOCKNEPO3 N YMUPAOLME K1yDouKu.



NMatodpusmonormna XMH.

- o dakTopbl, cnocobcraytowme nporpeccuposanumio MH >

Owuerta.
Konnyectso 6enka, pochopa, Kanopum n AMNNA0B B KOPME MOXKET OKa3bIBaTb
3aWMTHOE Uam ycyrybnawuwee aencrtame Ha nporpeccupoBaHue XIMH.

CuctemHble HapyLieHua

- CUCTEMHAA TMNEPTEH3NA MOXKET B/IMATb HA CTENEHb KNYOOUYKOBOW rmnepTeH3nmn

- UHPeKuma movesbiBogawmx nyten (MMIM)

- AncbanaHc *KMAKOCTU, 3IEKTPOSIMTOB U KMC/IOTHO-LLLENOYHOrO 6anaHca

- HE MAEHTUPUNLNPOBAHHBbIE YPEMUYECKNE TOKCUHDI

- TepaneBTUYECKME BMeLlaTeIbCTBa C USMEHEHHbIM PaLMOHOM MUTAHMUA,
dochopcBA3bIBAKOLLMMMN BELWECTBAMU, MHTMONTOPbLI aHTMOTEH3MHMPEBPALLAOLLETO
depmeHTa (AMND) M Apyrue aHTUIMNEPTEH3UBHbIE areHTbl, 1Ie4eHNUE BTOPUYHOIO
rmnepnapaTnpeonsa KasibLUTPMOIOM TaK¥Ke NOTEHLUNANIbHO MOXKET U3MEHUTb
KAMHUYECKNe npusHakun u nporpeccmposaHune XIMH




NMatodpusmonormna XMH.

< banaHc pacTBOPEHHDbIX BELLECTB >

HecmoTpa Ha HapyweHune cTpyKTypbl novek npu XMH, pyHKUNM KNyOOUYKOB 1 KaHaNbLEB
OCTaBLINXCA GYHKLUNOHANbHbIX HEPPOHOB MO-NPEKHEMY 00beANHEHbI, KaK U B
3/10PpOBOW MoYKe (T.e. COXpaHAETCA MomMepynoTybynspHbi 6anaHc).

[na ntoboro AaHHOro PacTBOPEHHOTO BellecTBa 60/1bHaA NoYKa NnoaaepKmBaeT
KNYyOOYKOBO — KaHanbLEeBbIM HanaHc : cHUXKeHne peabcopbunm BelecTsa 1
yYBENMYEHWNE Ero BbIBEAEHMUS.

B HEKOTOPbLIX CAyYaAX MeXaHW3Mbl aAaNTUBHbBIX MU3MEHEHUN OKa3bIBatOT
HebnaronpmnATHOE BO3AENCTBUE Ha XUBOTHOE, KaK 0OBACHAETCA rMMNoTe30M
Komnpommcca Huna bpukepa: «brnonornyeckme LieHa, KOTOpyto HEOOXOAMMO 3aN1aTUTb
3a nogaepaHue BHewHero 6anaHca pacTBOPEHHOrO BeLWecTBa ANA 4aHHOro
PACTBOPEHHOrO BELECTBA MO Mepe NPOrpeccmMpoBaHmMA NOYEYHON HeEAOCTAaTOYHOCTH, -
3TO MHAYKUMA OAHOW UM HECKOJIbKMX aHOMANNI YPEMUYECKOTO COCTOAHUAY.
Knaccnuyeckmn npumep runotesbl - NoAAepKaHMe HOPMa/IbHOrO YPOBHA Ka/ibLmsA U
docdopa 3a cyueT BTOPUYHOIO rmnepnapaTnpeonsa NovYek n geMmmHepanmsaummm KOCTHOM
TKaHW. lpyrue npumepbl BKAOYAOT bydepnsaumio KocTn KapboHaTtom 3a cyer
AeMmunHepanmnsaummn Koctn, ysenmndeHmne CKOOH 3a cuet runepdunbrpaumm ¢
yBeNnYeHneM NPOTENHYPUIN, MOMEPYNAPHOrO CKAepo3a 1 NPorpeccmpyroLLero
PaspyLeHna OCTaTKOB NOYEYHOW TKaHMW.



NMatodpusmonormna XMH.

< banaHc pacTBOPEHHbIX BelLecTs >

HekoTopble 13 3TUX B KOHEYHOM UTOre Ae3a4aNTUBHbIX MEXAHM3MOB U UX NOCAEACTBUN
MOXHO NPeaoTBPaTUTb NYTEM NPONOPLMOHANBHOIO CHUMKEHUA NOTPebAeHUA
COOTBETCTBYIOLLLErO PaCTBOPEHHOrO BELWEeCTBa. ITa cTpaTerua n3baBuT Novku oT
HEeobXoANMMOCTN U3MEHATb GPaKLMOHHYI peabcopbuunio 1 BbiBeAeHME
PaccMaTPMBAEMOro PacTBOPEHHOro BellecTBa. Mcnosb3oBaHMe 3TOro noaxona
peanusyeTca Npu NPUMEHEHUN AUET C KOHTPOJIeEM YPoBHS docdopa; A0Ka3aHO, YTO Y
nauneHToB ¢ XBI 310 npeaoTBpaLlaeT UM YCTPaHAET BTOPUYHbIN rMneprnapaTupeos.



NMatodpusmonormna XMH.

i BogHbli1 6anaHc >

MoaaepaHue BoaHOro 6asnaHca - 3To cnocobHOCTb NPOU3BOAUTL KOHLEHTPUPOBAHHYIO
MOYY (T.e. 3KOHOMWUTb BOAY) C OAHOM CTOPOHbI U CMOCOOBHOCTb BbIBOAUTL UINLLHIOK BOAY

- C ApYron.

HapyweHne cnocobHOCTU KOHLUEHTPUPOBATb MOYY KAMHUYECKU NPOABAAETCS
NOANYPUEN N KOMMEHCATOPHOM noananncuen (B 6onbluen cTeneHn BbipParkeHa y cobak,
YeMm Yy KOLLEK).

CymTaeTcs, YTO NOBbILLEHHAA Harpy3ka pacTBOPEHHOro BewecTsa (T.e. ero
KOHUEHTPaLUMA)Ha OCTaTOUYHbIN GYHKLUMOHNPYIOLWNIA HEPPOH, a HE CTPYKTYpPHOE
noBpeXAeHWe KaHa/bLEeB U MHTEPCTULMA, ABNSeTCA Hanbonee BarKHbIM GaKTOPOM
CHUXEHUA KOHLEHTPaLMOHHOM CNOCOBHOCTM NOYKM (TO ecTb OCTaTOYHble HEPPOHDI
NCMbITbIBAOT OCMOTUYECKMIN Anypes).

[pyron cnocobcTByOWMN PaKTOP - OrPaHUYEHHAA CNOCOOHOCTb ANCTAaNbHOIO HedppOoHa
pearnpoBaTtb Ha aHTUAMYypeTuyeckmnt ropmoH (Al), BO3MOXKHO, n3-3a 6bonee BbICOKOMU
CKOPOCTM KaHa/bLEBOro KPOBOTOKA B OCTAaTOYHbIX HEDPOHaAX.



NMatodpusmonormna XMH.

<l BogHbIit 6anaHc >

B 60/1bLUMHCTBE CNYyYaeB HapyLleHUE KOHLEHTPUPYIOLWEN CNTOCOOHOCTMN pa3BUBAETCA,
Koraa 67% HedpoHOB nepecTatoT PyHKUMOHUPOBATL. [1pn 3TOM OTMevaeTcA
n3ocTeHypua (ocmonanbHoctb moun 300-600 mOcm / Kr unm nnotHocTtb 1,007-1,015),
NABHAA a30TeMuA.

1o Hen3BeCTHbIM NMPUYNHAM HEKOTOpPbIe KOowWwKKM ¢ XITH coOXpaHAIT 4OCTAaTOYHYHO
KOHLEHTPUPYIOLLYIO CNOCOOHOCTL MOYEK AaXKe nocse pa3BuUTmnA asotemmun. B ogHom
NccnenoBaHMM Kowkm ¢ notepen 58 — 83 % pyHKUMOHANbHbBIX HEPPOHOB NMNPOAO/IKANM
BblAENATb KOHLEHTPUPOBaAHHYO Mouy (n10 THOCTb1.022—-1.067). Taknm o06pa3om, KOLLKMU
C a30TeEMMEN U AOCTAaTOYHO KOHLEEHTPMPOBAHHOM MOYOM He 06A3aTeNbHO NMMEOT
npepeHabHYy a30TeMuio.

KoHueHTpupytowana cnocobHOCTb MOYKM TAKKE MOXKET COXPAHATHCA NPU MOYEYHOM
a30TeMUU Y HEKOTOPbIX cobaK ¢ paHHen ctagmen XIMNH. B atux cnyyaax CKO cHukaeTcs,
HO CYMUTAETCA, YTO AOCTATOYHO COXPAHEHHbIN MOCTINOMEPYAAPHbIA KPOBOTOK NO3BONAET
NPOM3BOANTb KOHLUEHTPUPOBAHHYIO MOYY



NMatodpusmonormna XMH.

i BogHbli1 6anaHc >

[Mpn HeKoTOpPbIX 3ab60N1eBaHUAX NOBPEKAEHNE ANCTANIbHOTO OTAeNa HedpoHa Uaun
HapyLeHne HOPMa/ibHOM apXUTEKTYPbI MeAYANAPHOTO UHTEPCTULMA MOXKET UrpaTb
6o/1ee BaXHY0 po/ib B HECMOCOOHOCTM NPON3BOAUTL KOHLEHTPUPOBAHHYO MOMY,
NPUYEM 3TO 0O BACHAET PaHHEEe NPOAB/IEHME HAPYLLIEHMS KOHLUEHTPUPYIOLLEN
CnocobHoCTM (Hanpumep, MeayNNAPHbIA aMUA0ONA03 Y KOLWEK, NUeNoHeppuT,
MNO/IMKMUCTO3 NMOYEK, OBCTPYKTMBHAA HepponaTms, rmnepKkanbumemmyeckan Hepponatms).

HuBoTHble ¢ XBIM 06bIYHO COXPaHAOT CNOCOOHOCTL BblAENATL pa3baBieHHY0 Mmoyy (T.e.
BbIBOAMTb BOAY, CBOOOAHYO OT paCTBOPEHHbIX BELLECTB), HO CNOCOOHOCTb BbIBOAUTD
N3/INLLKN BOAbI, OCOOEHHO eC/IN OHW MOABUANCL BHE3AMHO NPU YBE/IMYEHME BOAHOMN
HArpy3Ku, MoxKeT bbiTb HapyLleHa.



AunarHoctuka XMH. AHamHe3 n KAMHU4YecKme CMMNTOMbI.

Nonnypusa n noaMamnncus.

- NOINYPUA N NOANANNCUA MOTYT ObITb NEPBLIMU U3SMEHEHNAMM, OTMEYEHHbIMU
BllageNbLuamm cobakm nam Kowkn. HoKTypua moKeT 6bITb NepBbiM, YTO 3aMeYatoT Y
cobak, Korga oHu byaAaT Bnagenbues ANA Bbiryaa Ho4Ybto. Moanamncma u noanypus 4acTo
He 3ameyatoTca BAagenblamm KoleK. Noanypuio y KoweKk MOXKHO BbiABUTb, €CU
OMNpPOCUTb BAaZeNblLia O BECE TYaJIETHOIO /IOTKA W/IM NOMNPOCUTb MPOKOHTPO/IMPOBATb
3TOT NapameTp

- HEKOTOpble BAaAe/blibl OLUIMOOYHO NPUHMUMAIOT MOANYPUIO KK HeJeprKaHMe MoYu
AN NONNAKUYPULIO, MOTOMY YTO }KMBOTHOE MOYUTCS B JOME, XOTA PaHbLLE 3TOro He
6b1n0. Heobxoammo cnpocuTb BAagensla, YTobbl OTANYNTL HEAEPKAHNE MOYUM
(oTCcyTCTBME NPOU3BO/IBHOIO KOHTPO/IA, NOATEKAHUE) OT NOANYPUN (HOPMANbHbIN
NPOW3BO/IbHbIN KOHTPO/b, YBENUYEHHbIN 06 bEM MOYM) U NOANAKNYPUAN(HOPMANbHbIN
KOHTPO/1b, YaCTOE MOYeNCnyckaHme Hebonblunmm ob6bemamm, MHOTAA
conpoBoKaatolleecs HanpaxeHnem nnm 6onbto)

- €C/IN NOANYPUA N NONAUNCUA HE PAaCcNO3HAOTCA, Hecneunduyeckme NnpmusHaKku
YPEMUN MOTYT ObITb NEPBbIMU OTKIOHEHMAMU, KOTOPble OOHapyXMBaeT BAageneu.




AunarHoctuka XMH. AHamHe3 n KAMHU4YecKme CMMNTOMbI.

[IpM3HAKM CO CTOPOHbI KENYA0YHO-KULIEYHOrO TPAKTa
- PBOTa: YaCTO BCTPEYAeTCa Y ypeMnyeckux cobak, Ho ropasfgo pexe y Kowek. MpninHou
MOXKET BbITb CTUMYIALMA TPUITEPHOM 30HbI XEMOPELLENTOPOB YPEMUYECKUM TOKCUHOM. A3BbI
YKEeNyA04YHO-KNLWEYHOrO TPAKTa TaK¥e MOryT cnocobCcTBOBaTb NOBbILLEHUIO KUC/IOTHOCTHU
XKenyaka
- MOXEeT BO3HUKHYTb raCTPO3HTEPUT C KpoBOoTeuYeHMem (0cobeHHO y ypemunyecknx cobak).
MHorune ¢pakTopbl MOryT CNOCOHOCTBOBATL YPEMUYECKOM FacTponNaTUm:
(1) ypemunuyeckme nameHeHuA B CIM3UCTOM C/I0€ MOTYT BbI3BaTb 0O6paTHYIO
Anddy3nto KUCNOTbI
(2) KpoBOTEUYEHME U3-33 AUCHYHKLUM TPOMOOLNTOB
(3) a3po3umn nnun A3BbI N3-3a NPOM3BOACTBA AMMMAKA U3 MOYEBUHbI BaKTepuaMU B
KT Yy CoObaK 1 KOLLEK BCTpeYyatoTca pexke, yem y arogen ¢ XMH
(4) nwemms n3-3a cocyaucTbix NOpParkeHn (BaCKy/INT, BbI3BaHHbINA YpEMUEN), HO
HEKPO3 }KeNyaKa pa3BMBAETCA KpalHe peaKo
(5) oTek n yTonueHmne cam3ncTom ob6ono4KM Kenyaka
(6) NnoBbILWEHHAA KOHLEHTPALUMA LMPKYIMPYHOLLErO raCTpMHA M3-3a HapYyLLUEHUA
BblAENUTENIbHOM PYHKUMKN NoYeK; Obln 3apernctTpnpoBaH Kak y cobak, Tak n y
KoweK. M36bITOK racTpMHa CTUMY/IMPYET CEKPELMIO KUCNOTbI B KENYAKE U
CNocobCcTBYET Pa3BUTUIO YPEMMUYECKOTO raCTPOIHTEPUTA.
(7) MMHEpann3auus CTEHKN Kenyaka.
- AMapesn: OTHOCUTENbHO PeAKnIA NPU3HAK YPeMUK, KOTOPbIA MOXKET pa3BMBaTbCcA Yy cobak




AunarHoctuka XMH. AHamHe3 n KAMHU4YecKme CMMNTOMbI.

AHoOpeKcua
- LLeHTpaIbHO-ONoCcpeAOoBaHHOE HapyLleHMe anneTuTa.
- 3P03MU NN A3Bbl NOJIOCTU PTA U YPEMUYECKNIN FAaCTPOIHTEPUT CNOCOOCTBYIOT aHOPEKCUMN.

[NloTepa Beca

- MOXET ObITb CBA3aHa C HEAOCTAaTOYHbIM NOTPebAEHNEM KaNoPUI, HO TaKKe MOXKET ObITb
CBA3aHa C KaTabonmMyeckMm 1 NpoLeccamm, KOTOpPble aKTUBUPYIOTCA AarKe Npu NnoTpebaeHnu
AOCTAaTOYHOrO KO/IMYECTBA KaNopUn.

- N36bITOK rNOKaroHa MOXeT cnocobcTBOBaTb OTpULATENBHOMY BanaHCy a3oTa U
YBE/IMYEHNIO TKaHEBOro Katabonmsama

- meTabonyecKkmin aumao3 MOXKET aKTUBMPOBATb KaTabonmveckne nytm 6enka B MbllLaXx.




AunarHoctuka XMH. AHamHe3 n KAMHU4YecKme CMMNTOMbI.

Banoctb, cnaboctb M HEBPOJIOTMYECKME NPUIHAKM
- Y NAUMEHTOB C YpeMMen MoXKeT HabntoaaTbCa LEeHTPaIbHO-0NOCPeA0BaHHAA NCUXMYECKaS
TYNOCTb
- NOTEPA MbILEYHOW MacChl
- ypemunyeckas sHuedanonatms
(1) moxkeT BO3HUKHYTb , Koraa CK® noHukeHa meHee, yem Ha 10% OoT HOpMaNbHOMN.
JHuedanonaTuto erye pacnosHaTb NP GbICTPOM Hayvane ypemum (Kak npu OMH),
HO TaKXXe MoXKeT bbITb Taxkenon npu XMH
(2) npuToK Kanbuma B 'M, onocpeaoBaHHbI BbICOKOM KoHUeHTpauuen MTI, MoXKeT umeTb
3HaYeHUe B Pa3BUTUKN ypemMmnyeckon sHuedanonatnm npu XMH. N3meHeHns ypoBHA
aMMHOKUCNOT U3-3a Heaoe4aHUA UM HAKOMIEHNE YPEMUYECKMX TOKCUMHOB MOXKET
N3MeHATb PYHKLMIO HEMpomeamaTopa. NeKTposHuedanorpapmnyeckme aHomannm
BbIABNANUCL Y CODAK C 3KCNEePMMEHTANbHO MHAYLUNPOBAHHBIMU N €CTECTBEHHbBIMMU
dopmamm MNMH, 4TO KOPPENMPOBA/IO C TAXKECTbIO HabAOAAEMbIX KTMHUYECKX
NPM3HaKoB. HM3Kaa KOHUEHTPAUMA B KPOBU MOHU3UPOBAHHONO KanbLMA U CUCTEMHASA
rmnepTeH3nsa MoryT cnocobcTBoBaTb NPoOABAEHUIO sHUedpanonaTn. HakonneHue
aNNOMMUHUA B TOIOBHOM MO3re TaKKe MOXET cnocobCcTBOBaTb Pa3BUTUIO
3l; moxKeT HabaoAATHCA NPU NPUEME ANTFIOMUHUIN COAEPHKALLNX KULLIEYHbIX
docpaTcBa3bIBaOLMX NpenapaToB; (NoaobHbie cayyam ToNbKO U3y4atoTca)
(3) KNMHKMYEecKkre Npu3HaKK y cobak BKAOYAIOT: NOAEPrMBaHME MblLIL, MLA,
NOKa4YnMBaHWE ros10BO, HEHOPMabHOE NoBeAeHNe, TPEMOP U CyA0pPOrn.




AunarHoctuka XMH. AHamHe3 n KAMHU4YecKme CMMNTOMbI.

BAanoctb, cnabocTtb M HEBPO/IOTUYECKME NPU3HAKM
- YpPEeMUYECKaa HemponaTma - AUcTasbHaa CUMMETPUYHAA NOIMHeNponaTua
HEeOTAnYMMa OT APYrnX meTabonyeckmx HemponaTum
(1) MpoucxoauTt, korga CK® ctaHoBMTCA HUXKe nopora 10% oT HopMbl.
(2) CHMXKeHMe CKoOpOoCTM HEPBHOWM NPOBOANMOCTM MOMKET MPUCYTCTBOBATL MPU OTCYTCTBUMU
OYEBUAHbBIX KIMHUYECKME NMPU3HAKM.
(3) NHoraa 3710 cBSA3AaHO C BbICOKMMM KOHUeHTpaumuamm MTT.




AunarHoctuka XIMH. dusunueckue npoasneHna XIrMH.

Bkawoyator:
CHuMKeHMe Beca, BK/HOYasa NOTEPHO MbILLEYHOM MaCChl

M3meHeHue WepcTHOro NoKpoBa (Hanpumep, TYCKIaa U cyxan LIepCTb)

[NopaxkeHne NoiocTM pTa (Yauwe BcTpeyvaeTca y cobak, Yem y KoLUeK)

- HENPUATHbLIN 3anax - M.6. cneacTBMEM HAaKOMIEHMA aMMMUaKa U anndaTMyeckmMx aMmMHOB

- 3P03MK U A3BbI CAN3NCTOMN 060/104KM LWEK U A3bIKA (4acTO BOKOBbLIX MOBEPXHOCTEN A3bIKA) —
M.6. Bbl3BaHbl BblAE/1EHNEM MOYEBMUHbBI B C/IOHY U pacllenneHnem eéHa aMMuak
B6aKTepuamm NonocTun pTa

- HEKPO3 KOHYMKA A3blKa MOXKeT bbiTb pe3ynbtatom GUbpMHONAHOIO HEKPO3a M apTeEPUNTa
C 04aroBoOW nwemmnen. ITo NOPaXKeHMe ropasao valle BCTpeyaeTca y cobak, Yem y KOLLEK,
yaule onucbiBaeTca y naumeHToBs ¢ XIH, HO TaKXe MmoXKeT pa3BuBaTbCA U Yy naumeHTos ¢ OlNH

- 61eaHOCTb CAM3UCTLIX 060/104YEK N3-3a aHEMUMN




AunarHoctuka XIMH. dusunueckue npoasneHna XIrMH.

BKkniovaltor:
O6e3B0OXKMBaHWE C NOTEPEN 3/TACTUYHOCTM KOXKM N CYXOCTbO CIN3UCTbIX 060104EK

- BO3HMKAET B pe3ynbTaTe Heg0CTaTOYHOIo NPMEeMa KMUAKOCTM M NOBbIWEHHbIX NOTEPD
XNAKOCTM C MOYOM M Yepe3 XKKT (Hanpumep, npu pBoTe)

- MPY OUEHKEe CTeNneHn 06e3BOXKMBAHUA MOMKHO HEMPABU/IbHO OLLEHUTb TYProp KOXN y
KaXeKCUYHbIX *KUBOTHbIX.

LLymbl Npu aycKyabTaunm
- LWYMbI B CEpALe U pUTMbI ranona BCTPEYAOTCA OTHOCUTE/IbHO YacTo
1 570 MmoKeT 6bITb CNeaCcTBUEM CUCTEMHOM TMNEPTEH3NU
2 aHemuA y NnaymeHToB c nporpeccmpytowen XMH Takke moxeT cnocobcTBoBaTh
NOABNEHMIO LWIYMOB B cepaue
3 cepaeyHan HeaoCTaTOYHOCTb OObIYHO HE pa3BUBaETCA
- XpUnbl, BO3HUKAIOLWME B pe3y/ibTaTe OTEKA NErKMX U 3aCTOMHOWN cepaevyHOM
HeAO0CTaTOYHOCTM UIN YPEMUYECKOMN MHEBMOHNM, NOABAAIOTCA PeaKo




AunarHoctuka XIMH. dusunueckue npoasneHna XIrMH.

BKkntovatlor:
[Manbnauna XXMBOTa

- B 3aBMCMMOCTMN OT OCHOBHOIO 3ab60/1€BaHMA MOXKHO ONpPeaennTb MasieHbKMe, HOPMa/ibHble
WU yBE/IMYEHHbIE NOYKMU

- NOYKKM Yy naumeHToB ¢ XINH 0bbluHO 6e3b6one3HeHHbie

- MaNIeHbKKE YNNOTHEHHbIE NOYKM HeNnpaBuabHOM Gopmbl YacTo cooTeeTcTByOT XIMH, HO
HOPMa/IbHbIE MU YBEIMYEHHbIE NOYKU He uckntodatoT XIMH (ocobeHHOo y Kollek)

- 3HAYNTENbHO HAMNOAHEHHbIM MOYEBOM Ny3biPb Y NALUMEHTA, KOTOPbIN HEAABHO MOYMACA,
MOXeT YKa3biBaTb Ha nonaunyputo n XIMH. MNpn 3aHYNTENbHO HAaNOJIHEHHOM MOYeBOM MNy3blpe
Heobxoammo ybeanTbcs B OTCYTCTBUM OBCTPYKLMU YPETPbI.

Octeoamnctpodus
- pnbpo3Haa octeogmnctpodmna Hanbonee BbipaxKeHa y MONOAbIX PACTYLLMX COBaK C
ypemmen, NpoABNAETCA MATKOM YeNtoCTbio (Tak Ha3biBaemasa pe3nHOoBasn YentocTb).
1 pacwaTtaHHble 3ybbl M NOTEPA TBEPAON MO3roBOM NIACTUHKN BEPXHEN U HUKHEWN
YentocTu
2 pacliMpeHmne BepXHEeYeHCTHbIX KOCTEN ABNAETCA 0ObIYHbIM AB/IEHNEM
- NATO/IOTNYECKME NepenoMbl BCTPEYAOTCA peako.




AunarHoctuka XIMH. dusunueckue npoasneHna XIrMH.

Bkarwoyatlor:
OTEK NOAKOXHOM KNneTdyaTku
- MOAKOXHbIN OTEK UM aCUUT NpeanonaratoT noTepto 3Ha4YUTENbHOIo KoJ-Ba benKkos

naa3mbl BcaeacTeBue 3aboneBaHns KNybo4KoB.

Cnenorta
- MOXET BO3HUKHYTb KaK c1eCcTBMEe CUCTEMHOW TMNEPTOHUN
1 runepToHns He MOXKET BbITb MAEHTUPNLMPOBAHA NYTEM U3MEPEHUS apTEPMUANBbHOTO
AaBNeHUA Npu NOCTYNEeHUN
2 3HaunTenbHaa notepa OLK TaKk»Ke He N0O3BOsIAET afeKBaTHO Usmeputb ALl
3 OTC/I0EHME CEeTYATKM MHOrAa MOXKET BO3HMKATb AaXe NpU MUHMMAJIbHOW TMNEePTEH3UN
N rMnoasbbymmHemms
4 pe3ynbTaTbl OPTA/IBMOCKOMUM BKJIHOYAIOT:
* oTcnoeHume ceTyaTKu
* KPOBOM3NNAHUA B CETYATKY
* N3BMTOCTb COCYA0B CETYATKM
* BbINAAYMBAHNE AMCKA 3PUTE/IbHOIO HEepPBa



AunarHoctuka XIMH. dusunueckue npoasneHna XIrMH.

Bkarwoyator:

CUCTEMHbIE UM MECTHble MHbEeKUUNK

- XeMOTaKcUcC (nepemeleHMe MMKPOOPraHM3MOB Mo, BANAHUEM XMMUYECKUX BELLLECTB)
HapyLLIaeTca Npu ypemum

- KIETOYHbIN UMMYHUTET HapyLeH B 6onbluen CTENEHU, YEM F'YMOPaA/bHbIN.

HapylweHuna remocTasa
- YPEMUA BbI3bIBAET HapyLLUEHME reMOoCTa3a U NPegpacnonoKeHHOCTb K KPOBOTEYEHUAM.




AnarHoctuka XIMH. CucremHana runeprteH3susA.

[MnepToHusa y cobak c XbI1 coctaBnaetr 9% - 93%, ay Kowek 19% - 65%.

Ha pe3ynbratbl TOHOMETPUM BANAIOT: Pa3IMuMA B TUMNAX MOYEYHbIX HAPYLUEHUMN,
METOA0N0rMM4YEeCKNEe pasnnums, pa3nnyms B macce tena, addekr 6enoro xanarta). Y 10— 20%
cobakK 1 KoweK c HopmanbHbiMm All, CKOpee Bcero, B TedeHue roga Pa3oBbETCA CUCTEMHAA
rMnepTeH3us.

HopmanbHoe KpoBsiHOe AaB/ieHMe Yy CObaK M KOLLEK TAaKOE e, KaK Yy Ye/NloBeKa:
cuctonnyeckoe 120. mm pT. CT., Anactonnyeckoe 80 mm pT. CT.

N3-3a apdeKTa benoro xanata TPyAHO ANArHOCTUPOBATL TMNEPTOHMIO Y COOBAK U KoLleK

- CUCTOIMYECKOEe apTepuanbHoe gasneHne> 175 mm pT. CT. B COYETAHUM C MOPAXKEHUEM
[/1a3 YKa3blBaeT HA TMMNepTEH3NIO Y KOLLEK.

- cobaku ¢ XIMH n cnctonnyeckum aptepuanbHbiM gasneHmnem B 6onbHuue ot 145 no 165
MM PT. CYHUTAKOTCA HOPMANIbHBIMU NN YMEPEHHO TMMEPTOHNYECKMMM, a NALLUEHTbI C
CUCTONINYECKMM apTepuanbHbiM aassieHnem oT 165 go 200 mm pT. CT. - YMEPEHHO NN CUJIBHO
TMNEePTOHNYECKMMU. Te, y KOro CUCTONNYECKOe apTepuanbHoe gasneHne> 200 mm pT.CT.,
CYMTAOTCA MNAUMEHTAMM C TAXKEION TMNEePTOHMEN

-naymeHTbl ¢ XbIM moryT nogsepratbca 60/1blleMY PUCKY NOBPEKAEHMNA OPraHOB-MULLEHU
N3-3a CUCTEMHOM FTMNEPTOHUM, NOTOMY YTO OObIYHO 3aLUUTHBIN MEXaHM3M ayTOpPEerynaunm He
paboTaeT B apPpepeHTHbIX apTepmonax K1ybouykoB OCTaTOYHbIX HEPPOHOB.



AnarHoctuka XIMH. CucremHana runeprteH3susA.

@PaKkTopbl, cnocobCTBYOLLINE PA3BUTUIO apTepUasbHOM rmnepTeH3nn npu XbI1, BKAKOYaAIOT:
- CTUMYAALUMA CUMMATUYECKON HEPBHOM CUCTEMDI
- NWEeMMUA NOYEK C aKTUBALMEN PeHUH-aHTMOTEH3MH-anbaocTepoHoBoM cuctembl (PAAC)
- yBennyeHne obbema naasmbl NPU HaPYLWEHUM IKCKPELMM HATPUA NPU O4EHb HU3KUX
ypoBHAX CK®P (1.€. <5% oT HOpMbI)
- 3aeprKKa HaTpMA n3-3a BHYTPUKAYOOUKOBbIX HapyLUEHN

KanHunyeckme n natonormyeckme nposiBIEHUA CUCTEMHOM TMNEPTEH3UN BKIHOYAOT Pa3BUTUSA
Pa3nnYHbIX N060OYHbIX 3PPEeKTOB Ha rnasax, cepaue, HEPBHOM CUCTEME M MOYKaX.



AunarHoctuka XIMH. J/labopaTopHble nccnepgosaHua. lemorpamma.

AHemus

Yacto npu XIMNH pa3smBaeTcs HepereHepaTMBHAA (HOPMOXPOMHAA, HOPMOLIUTAPHAA;
rmnonponMdpepaTtMBHan) aHEMUA PA3HOM CTEMEHU TAXKECTU. TAXKECTb aHEMUM KaK NPaBUIO
Koppennpyet c octeneHbto TAxecTn XIMH, oueHnBaemMon No KOHUEHTPAUUN KpeaTUHNHA B
CbIBOPOTKE. AHEMMA MOXKET MAaCKMPOBaTbCA 06€3BOKMBAHNEM, Bbi3bIBAOLLUM
reMOKOHUeHTpauuto. Ana 6onee NpaBUAbHOM OLEHKM aHEMUMN HEODBXOAMMO onpeaenaTb
YPOBEHb remaToKkpuTa u obuiero 6enKa B CbIBOPOTKeE.

- OCHOBHOM NpuynHom aHemumm npu XMNH saBasetca abcontoTHbIN MAN OTHOCUTENIbHbIN
AedULUNT NPOAYKLUUN SPUTPONOITUHA NEPUTYOYNIAPHBIMN MHTEPCTULMAIbHBIMU K/IETKaMMU
NPY NOPAXKEHMM NOYEK; MALMEHT C YPEMUEN HE MOXKET YA0BNETBOPUTL NOTPEOHOCTD
OpraHmM3ma B HOBbIX 3pUTPOLMUTAX, KOrAa CTapble YyTPaunmBatoTca BCAeACTBUE remosin3a,
KPOBOTEYEHUA N eCTECTBEHHOWN rMbenmn. IpUTPONO3TUH CTUMYIUPYET OKOHYATE/IbHYIO
anddepeHumaumnto KOMMUTUPOBAHHbIX SPUTPONAHDBIX KNETOK-NPeALeCcTBEHHUKOB B KOCTHOM
MO3re B 3peJible 3pUTPOLUTDI

- NPOAOIKNTENBHOCTb }XU3HMN 3PUTPOLMTOB Yy NALMEHTOB C YyPEMMEN NPUMEPHO B ABa pasa
KOpo4e MPOAO/IKUTE/IbHOCTU XU3HU 3PUTPOLMUTOB Y 340POBOTIO0 KMBOTHOro. CYMTaeTca, 4Yto
COKpaLLEeHNe NPoA0/IKUTENIbHOCTU XU3HU CBA3AHO C Ha/IMYMEM TOKCMYECKOro ¢paKkTopa
(Bo3amorkHO, MTI) B ypemuyeckomn naasme, YTo CNOCOOCTBYET reMmounsy.



AunarHoctuka XIMH. J/labopaTopHble nccnepgosaHua. lemorpamma.

AHemus

- HEKOTOPbIE YPEMUYECKNE TOKCUHbI MOTYT HApPYLIAaTb 3pUTPON033 (HAaNpUMmep, NOIMAMUHBI,
puboHykneasa, MNTr)

- NOBbIWEHHOE cogepKanue 2,3-andocdornmueparta B s3puUTpoLUTax 1U3-3a
rmnepdochatemMmnm CHUMKAET CPOACTBO reMorIobuHa K KUCiopoay 1 yBenmumsaeT A0OCTaABKY
KMCNOPOAa K TKAHAM. 3TO YaCTUYHO KOMMEHCUPYET aHEMUIO, HO CHUMKAET TMMNOKCUYECKNI
CTUMYA ANA 3pUTPON033a

- AMCOYHKUMA TpombouunTOoB CNOCOHCTBYET NOCTEMEHHYO NOTEPIO KPOBU BCAEACTBUE
BO3MOXXHO XPOHMYECKOro KpOBOTEYEHUA (HaNPUMEP, B XKKT)

- Y HEKOTOPbIX cobak n KowekK ¢ XIMH HabaoagaeTcas MUKPOUUTO3 U AePUUnT Kenesa,
COI/TaCHO OLLEHKEe KOHUEHTPALKUK XKese3a B CbIBOPOTKE KPOBMU.

- KOHLLEHTPALUMA 3PUTPONOSTMHA B CbIBOPOTKE CHUMXKEHA UM HOPMa/ibHA Y COBaK M KOLWEK C
XINH, ogHaKo 3TOT TeCT He AOCTyneH BO MHOrmMx nabopatopumax



AunarHoctuka XIMH. J/labopaTopHble nccnepgosaHua. lemorpamma.

3penasa HenTpoduama u IMMIONEHUA - YKa3bIBAOT HA CTPECCOBYIO PEAKLIMIO B OTBET Ha
XPOHUYecKoe 3abonesaHune

TpombouuTbl
Konnuyectso TpomboLNTOB HOPpMaA/IbHOE, HO GYHKUMA TPOMOOLUTOB MOKeT ObITb HApyLLUEHHA

- BaXXHO onpeaenAaTb MMeHHO HapyweHne GyHKUUnM TpomboumnToB, T.e HapyLLUeHne
CBEPTbIBAEMOCTM KPOBU. TaK PUCK KPOBOTEYEHNA KOPPENUPYET CO BPEMEHEM KPOBOTEYEHUA
n3 can3ncton 060104kn pta (06bIYHO <2-3 MUH). pyrue TecTbl Ha Koarynauuo (Hanpumep,
NPOTPOMOUHOBOE BpeMSs, aKTUBMPOBAHHOE YacTUYHOEe TPOMDBOMNNACTUHOBOE BPEMSA , BPEMS
KoarynsumMm obbl4HO B HOPME.

- HapyweHne PyHKUUM TPOMOBOLMTOB BKAOYAOT aHOMAJIbHYIO arperaumio TpomboumTos,
aHOManbHoe BbicBOOOXKAeHUE paKTopa 3 TPOMOOUUTOB, aHOMANbHYHO aAre3nto
TPOMOOLNTOB, CHUMXKEHNE PETPaAKLUUMN TPOMOOLUMUTOB U CHUMXKEHNE NPOAYKUNM TPOMOOKCaHa
TpombounTamm

- CYMUTAETCA, YTO AMCHYHKLUMNA TPOMOOLMTOB Bbi3BaHa YPEMUYECKUM TOKCUHOM. NyaHUAUHDI
(MpoAayKT HopmanbHOro metabonnsma 6enKOB ) TaKKe NOA03PEeBaAOTCA B MHAYKLUNA
HapyweHna GyHKUUM TpoMbouUnTOB

- BanAaHue MNTI He goKasaHo.




AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

KpeaTtnHMH n mo4yeBUHA B CbIBOPOTKE
[No onpeaeneHunto, Npyn NOYEYHOM HeJ0CTaTOYHOCTU KOHUEHTPALUMM MOYEBUHBbI KPOBU U
KpeaTuHUHA B CbIBOPOTKE PaBHbl yBEAMNYN/ICA Bbille HOpMbl. ObblMHO 06a nokasaTens
yBe/IM4YMBAOTCA O4HOBPEMEHHO

- B HaYyane pa3ButmAa XIMH y HEKOTOPbIX KOLWEK KOHUEHTPaUUA KpeaTUHUHA B CbIBOPOTKE
MOXKET ObITb YBE/IMYMEHHOM, B TO BPEMA KAaK KOHUEHTPaUMA MOYEBUHbI MOXKET ObITb B
npegenax pedbepeHCcHbIX 3HaYEHN I

- Y }XKMBOTHbIX C BbIPa*EHHOW MbILIEYHON ANCTOPNEN KOHLLEHTPALMA KpeaTUHMHA B
CbIBOPOTKE MOXeT He OTpaXaTb cepbe3HocTb XIMH

- YXe/ly404YHO-KMNLLIEYHOE KPOBOTEYEHUE TaKKe MOXKET YBE/IMUYNTb KOHUEHTPaLUUIO
MOY€EBUHbI, MPU 3TOM OHa byaeT NoBbIWaTbCA B 60/bLLEN CTENEHW, YEM KPEATUHUH.




AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

YpOBEeHb HAaTPUA B CbIBOPOTKE

YpoBEeHb HaTpUA B CbIBOPOTKE Y BONbLUMHCTBA NAaUMEHTOB € KomneHcup. XMNH HopmanbHbIN.
[MnepHaTpmemma - HabaoaaeTcs y HEKOTOPbIX AEKOMMNEHCMPOBAHHbIX NaLMEHTOB U3-3a
06€3BOKMBaAHMA NN U3-33 3a4EPXHKKMN HATPUA NPU NOoTepe 3HAYNUTE/IbHON MaCCbl HEPPOHOB U
04YeHb HM3KoM CKD (T.e. <5% oT HopMblI).

[MnoHaTpmnemms Bo3HMKaeT npu XMH, ecan nponcxoauT 3aaeprKKka Boabl,(Hanpumep npu
BOAHOM HarpysKe rmnoOTOHUYECKMMMU }KUAKOCTAMU MPU CHUKEHMWN MOYEYHOM IKCPELUN)

- ANA noaaeprkaHma banaHca HaTpmuA No mepe nporpeccmpoBanmsa MNMH NOYKM A0NKHbI
YMEHbLLINTL PpaKkumio peabcopbupyemoro HaTpma U yBENUUYNTb PPaKLMIO, KOTOPaAsa BbIBOAUTCA.
HaTtpuinypetnyeckme ropMoHbl UTPatoT BaXKHYIO POab B 3TOM aAanTMBHOM npouecce: bonee
BbICOKAas KOHUEHTpaumMsa NnpeacepaHOro HaTPUNMYPETUYECKOro NenNTnaa yCUAnBaeT BbiBeAEHME
HaTpMA noykamm npwu XIMH

- nauneHTbl ¢ XIMH cnocobHbl nogaepxmBatb 6anaHC HAaTPMA HECMOTPA Ha O4YeHb HU3KYHO CKOD,
HO OHM ropasao MeHee rMbKK B peakLuum Ha U3MeHeHue NoTpebeHmnsa HaTpMA MO CPaBHEHUIO
CO 340POBbIMM NaLUMEHTaMM (T. e. UM TpebyeTca bonblue BpeMeHU, YTOObl BbIBECTU U3TULLKK
HaTpuA). Ecan noTpebneHne HATPUA NOCTENEHHO CHUMKAETCA B TeYEHNE HECKO/IbKUX MECALLEB,
nauneHTbl ¢ XIH morytT nocteneHHO CHUXaTb BbiBeAeHMe HaTpumA

- ppaKkUMOHHaA peabcopbumna HaTPUA MOXKET NOCTENEHHO, HO HE BECKOHEYHO, CHMXATbCA .
Koraa CK® nagaet HMXe 5% OoT HOpMbl, MOXKET pa3BUTbCA NOJIOXKUTENbHbIN BanaHC HAaTPKUA C
nocaeayowmnm yBeamyeHmem obbema BHEKIETOYHOM XUAKOCTU, TMNEPHATPUEMUEN U, B PEAKUX
CNy4yaax, oTeKamu.




AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

KA

Y 60bLIMHCTBA KMBOTHbIX C XIMH KOHUEHTpaumAa Kaamsa B CbIBOPOTKE HOPMa/ibHasA.
[MnepKanmmma obblYHO HE Pa3BMBAETCA, €CIU HET YITOYPUU NN aHYPUMN.
[Mnokannemma moxket Bo3HMKaTb Y 10-30% cobaK u Kowek ¢ xpoHuyeckon XIMH n3-3a
COYeTaHMe aHOPEKCMU, NOTEPU MbILLEYHOM MACCbl, PBOTbI U MOJNYPUN:

- 3HaYUTENbHbIN AedULUT Kaanusa B OpraHn3me MOXKET CyLLecTBOBaTb be3 pa3BUTUA
TMNOKannemmun. YpoBeEHb Ka/IMA B CbIBOPOTKE MOXET HE COOTBETCTBOBATb KOIMYECTBY
obulero Kanma B opraHM3me, NMOCKOJIbKY 60/1bLIaA YacTb Kanma HaXoAUTCA B KNeTKax. Mpu
CHUXXEHWNM YPOBHA KanmaA B N1a3Me OH BbIMbIBAETCA U3 KNETOK MO rpaaueHTy KOHUEHTPaLUK,
YTO MACKUPYET HaYabHYIO NOTEPIO Kanus.

- OIHO uUccnenoBaHue Kowek ¢ XIMNH n HopmoKannemmen NoKasano CHUKEHNE KaNA B
MbILLLLAX
BanaHc Kanma noaaepKMBaeTca 3a cYeT aAanTUBHOIO YBe/IMYEHUA GPAKLMOHHOM SKCKPELUM.
KaanAa No mepe nNporpeccnmpoBaHma NOYEeYHOM HeAO0CTAaTOMHOCTU. [1oBbILEHHAA CeKpeuma
Kanna Ha PYHKLUMOHANbHbIN OCTAaTOYHbIN HEPPOH NPOUCXOAMUT B ANCTA/IbHOM OTAENE
HeppoHa. AJanTUBHbIE N3MEHEHUA BKAIOYAIOT NOBbIWeHNEe akTUBHOCTM Na + -K +
apeHo3nHTpudocdartasbl (ATPasbl) u naowaan 6a3onarepasbHON NOBEPXHOCTU OCHOBHbIX
KNEeTOK B cobMpaTenbHbIX NPOTOKAX KOPTUKANIbHOTO C/104. 3TOMY aAanTUBHOMY OTBETY
cnocobctByeT (HO He TpebyeT) anbAoCTEPOH.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

KA

MaunenTbl ¢ XMH meHee rubku B cBOEM peaKkumm Ha USMEHEHNE KOIMYECTBA KanA B
paunoHe. Y HUX eCTb CHUXKEHHas CNOCOOHOCTb NEPEHOCUTb OCTPYIO KaZIMEBYIO HArpy3Ky U
MOKeT notpebosatbcs oT 1 A0 3 AHEN, YTOObI BOCCTAHOBUTL BaNaHC Kansa Npu pe3Kkom
yBenn4yeHumn notpebaeHmna ero c nuwen.

Mnokannemms moxet 6biTb cneactesmem XbIM, HO TaKKe MOXKET cnocobcTBOBaTb YXYALLIEHUIO
NOpPa*KkeHMN Y }KMBOTHbIX C paHee cylecTBoBaBLuaa XbI1.

MnoKannemmnyeckasa (KanmoneHnyeckas) HepponaTua oNUCbIBaeTCA Kak cneundudeckum
CUHAPOM Y KIMHUYECKMX KOLLEK , KOTOPbIN nbo pa3BmuBaeTca B pe3ynbrate XbI1, anbo
npuBoAUT K pa3sutuio XbIl



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

KA
[Mnokanmemmyeckan (KannmoneHnyeckasa) HepponaTma ONUCbIBAETCA Kak cneunduyecknii
CUHAPOM Y KIMHUYECKUX KOLWLEK , KOTOPbIN IN60 pa3sBmBaeTca B pe3ynbrate XBI1, nimbo
npuBoAUT K pa3sutuio Xbll

- MOXKET /I KannoneHusa (CHUKeHne KOHLUEHTPaLUMmM Kaansa B CbiIBOPOTKE KpoBu) be3
rmnokanmemmun (pedununt Kanua B opraHnsme) npmsectu K XbIM y Kowek, He yCTaHOBNEHO

- TMNOKa/AIMEMMA MOXKET CNoCcobCcTBOBATb aHOPEKCUM, Aenpeccun n cnaboctm, He3aBUCUMO OT
apodekToB XBI1. CunbHaa mblweyHan cnaboctb (No3a «noBeLlweHHOM ronoBbI», aTakcms )
HabnoaaeTca y MHOMMX KOLLIEK C YPOBHEM KanuA B CbIBOPOTKe <2,5 M3KB / 1, a UHOTAa U HUXKe -
<3,0 m3kB / n

- ppaKUMOHHOE BbiBEAEHNE KAaNns C MOYOM BbICOKOE, HECMOTPSA Ha HU3KUI YpOBEHb Kanus B
cbiBOpOTKe KoLwKKM ¢ HopmoKannemmyeckon XbI TakKe MMEIOT BbICOKYIO GPaKLUOHHYIO
3KCKPEeUUIO KanmaA Kak 4acTb aAanTMBHOIO OTBETAa HedpoOHa ANA NogaeprKaHMA HOPMANbHOrO
6anaHca Kanus.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

KAZTNI
-TMNOKaINEMUA MOKET BbITb CBA3aHA C GYHKLUMOHANbHBIMU U / UNN CTPYKTYPHbIMU
U3MEHEHUAMMU NOYKMN.

1) CHU»KeHHaa cnocobHOCTb KOHUEHTPUPOBATb MOYY - M3HAYalbHO PYHKLMOHANbHAA, a
NO3Ke CTPYKTYPHaA aHOMaNumA

2) CHukeHune CKP nsHayanbHO MOXKET ObITb pe3ybTaToM reMoANHAMNYECKUX N3MEHEHUH,
no3ke — HabagaeTca U3-3a CTPYKTYPHbIX USMEHEHUN

3) CTPYKTYpPHbIE NOpPaXKEHUA, CBA3AHHbIE C TYOY/IOMHTEPCTULMANbHBIM BOCNAEHNEM U
dunbposom, conposoxkgatowme Xbl, B 6onblen cteneHn Ppa3BMBaAINCD Y KOLLEK,
NONY4YaBLUNUX AMeTbl C HU3KUM COoAeprKaHMeM Kanua , NOAKUCAAIOLLME MOYY U
orpaHuymBatowme notpebaeHme marHus.

4) Y HeKkoTopbIx Kollek ¢ XMH n runokanMemunen ynyyaerca sbliaenetenbHas GyHKUMUA
MOYEK NOCNE MOCNAE KOPPEKUUU rnnoKkanmemmmn. CBA3aHO 1M 3TO yAyYLLEHME C KOppPeKUnen
npepeHasbHbiX GaKTOPOB, BHYTPUMNOYEYHON FrEMOANHAMMNKU NN Pa3peLlleHnEe HEKOTOPbIX
BHYTPMMNOYEUHbIX MOPAXKEHNIN HEACHO.

5)Y HekoTopbIx Kollek ¢ XIMH neproanyeckn pasBnBaeTca rmnoKaameMms Bo BpeEMSA
6onesHu.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

dOCPOP

Ha paHHux ctaguax XBI (1. e. ctagua 1 no IRIS n paHHAA cTagmna 2) KOHUEeHTpauums
CbIBOPOTOYHOro ¢pochop 4acTto HbiBaeT HOPMAZIbHOMN U3-33 KOPPEKTUPYIOLLLETO AENCTBUSA
BTOPMYHOroO MO4Ye4yHOro rmnepnapaTupeosa (nosbileHHoe BbiaeneHue MTr).

[lMnepdochatemunsn passmsaeTca c nporpeccmpoBaHuem XIMH, korga 85% n 6onee HedppoHOB
nepecTtatoT PyHKUMOHMPOBATL. Ha 3TOM 3Tane KoppeKkTUpyrowmin apdeKT BbICOKOM
KOHueHTpauuu NTI ocnabnen.

KOHLI,eHTpaLI,Mﬂ d)ocd)opa B CbIBOPOTKE Y 340pPOBbIX B3POC/IbIX cobak n Kowek AO0/1XKHa 6bITb

<5,5. mr / an. Y monoapbix }KMBOTHbIX KOHUEHTPauma ¢ochopa Mm.6. NosbllieHa U3-32 aKTUBHOTO
pPOTa KOCTew .



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

KANbLINW

OWwmnbKM B MHTEPNPETALUN YPOBHA KanbLiMS BO3HUKAIOT, KOraa OLEHWBAETCA KOHLEHTPaLUUS
0bulero KanbLuA B CbIBOPOTKE, @ HE KOHLLEHTPALMA MOHN3NPOBAHHOTO KanbUMA. KOHUEHTPaLUUo
MOHNU3NPOBAHHOIO KaJibunA B CbIBOPOTKE HEBO3MOXHO NMpeacka3atb Ha OCHOBAaHUU NMOKa3aTe A
KOHUEHTPaLmMmu obLero Kanbuums.

KoHUeHTpaums obLiero KanbUma B CbiIBOPOTKE Yy HonblIMHCTBA NaumneHTos ¢ XMH HaxoauTcs B
npeaenax pedpepeHcHbIX 3Ha4YEHUN. Y HEKOTOPbIX }KMBOTHbIX OH M.O. CHUXEH MM NOBbILLEH.

KoHueHTpaLuumu obuiero, MOHM3MPOBAHHOIO, CBA3AHHOTO C 6e/1IKaMM U KOMMJIEKCHOTO KabLUuA B
CbIBOPOTKE 3HAaYMNTENIbHO Pa3n4aloTca y cobak m Kowek ¢ XIMH. Pa3nnumsa B KOHUEHTPaUUn
obuwero Kanbuua 06bIMHO 0O BACHAIOTCA B NEPBYHO o4epeab M3MEHEHUAMMU B KOMMIEKCax
CBA3aHHOro Kanbuma. Ppakuma cBA3aHHOIO KanbLMA MOXKET BapbupoBaTbca oT 6% A0 39% ot
obulero KanbLua B CbIBOPOTKE KpoBu cobakm ¢ XIMH.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.
KANbLINW

KoHueHTpauma obuiero Kanbuma B CbIBOPOTKE ABAETCA HEHAAEXKHbIM NPEANKTOPOM
MOHU3UPOBAHHOrO Kanbumna npu Xbl. UamepeHne KOHUEHTPALMN MOHN3NPOBAHHOTO
KanbLKA B CbIBOPOTKE KPOBU ABNAETCA METOA0M BblOOpa A4/18 TOYHOM OLLEHKM CTaTyca
Kanbuma y cobak ¢ XIMH

Cobakm.

B HepaBHem nccnegoBaHum 22% m3 490 cobak ¢ XIMH 6bian KnaccuPumumpoBaHbl Kak
rmnepkanbunemmyeckme n 19% 6biam KnaccnPuumMpoBaHbl KaK FTMNOKaAbLUEMUYECKME Ha
OCHOBAHUW KOHLEHTPaLum obuero Kasbumsa B CbiBOPOTKE KpoBu. OgHaKo Npn onpeaeneHum
KOHLEHTPaLMM MOHN3MPOBAHHOIO Ka/ibLmMs B CbiBOPOTKE 9% cobak ¢ XMH 6bin
KnaccmduumpoBaHbl Kak rmnepKanbumnemmyeckmne, a 36% - Kak runokanbumemmyeckme. Taknm
obpa3som, y 36% cobak 6bin caenaH HeBepHbIU BbIBOA, O HA/IMYUU TUNO- U
rmnepKanbLuemMmMmumn Ha OCHOBaHUM KOHUEHTpauun obuwero Kanbuma B Kposu. Cyuiectsyer
dopmyna, N03BONAIOWAA PaCCYNUTabb KOHLEHTPALUUIO MOHU3UPOBAHHOIO KanbLMA Ha
OCHOBaHUW YPOBHA 06LWWEro Kasnbuma n anbbymmHa nnm obuiero 6enka.; Ho TakxKe Aa€T
60/bLUYIO NOrPEeLIHOCTb.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.
KANbLINW

KoLKH.

N3 102 KoweK ¢ XMH 20% 6b1nn kKnaccudmuumpoBaHbl Kak runepKanbumnemmyeckmne, a 11% -
KnaccmbuumpyeTca Kak rmnoKasibuMeMnUYeckne Ha OCHOBAHUM KOHLEHTPaLuu obuiero
Kanbuua B CbiBOPOTKe. OnpegeneHme KOHUEHTPaUnun MOHU3NPOBAHHOIO KasibUuA B
CbIBOPOTKE KPOBW NOKa3aso, YTo 29% 6binm runepkansumemmyeckme, n 10% boiau
rMNoKanbumemmnyeckmne. Takmm obpa3om, KOHUEHTpaUMA obLero Kanbumsa B CbiIBOPOTKE
KPOBM HE KOppe/InpoBasia C KOHUEHTpauuoen MOHU3UPOBAHHOIO Ka/ibLiMA B CbIBOPOTKE Y
32% kowekK ¢ XIMNMH



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

TMNOKAJIbBLUNEMMWA

* [lpoueHT cobak c runokanbumemmen npu Xbl HepgooueHMBaeETCA, KOraa OLEeHUBaETCS
KOHUEHTpaumA obulero KanbLus B CbIBOPOTKE KPOBU. Ha OCHOBE OLEHKU KOHLUEHTPaLMS
MOHN3NPOBAHHOTO KanbLUuA B cbiBOpoTKe Y 30% - 40% cobak ¢ XbI1 MOXKHO OXXuaaTb
rTMNOKanbLUEMUN.

* OT 8% A0 15% Kowek ¢ XIMNH nmetoT runokanbumMemmio Ha OCHOBAHMK onpeaeneHus
KOHUEHTPaLmMmM obLLero KanabLUma B CbiIBOPOTKE Uau nnasme. OgHako npu nccnegosanmm 102
KoweK ¢ XIMH Tonbko y 10% 6blna obHapyKeHa MOHU3UPOBAHHAA TMMNOKaAbLUEMMUS.

* 3PPEKT 3aKOHA MACCbI CHUXKAET coaepKaHMne KanbLnA B CbIBOPOTKE KaK cieacTeme
MNOBbILWEHHOro KOHLUEeHTpauna ¢ochopa B cbiBOpOTKe. Konnyectso Kanbuma u pocpopa KotTopble
MOTYT BMECTe 0CTaBaTbCA B pacTBope, onpeaenatotcs Kak [Ca (mr / an)] x [Pi (mr / dL)]. Korpa
3TO 3Ha4YeHume bonblle 60-70, MOXKET NPOU30NTU MUHEPANTU3ALMA MATKUX TKaHEN. CHUKeHue
BbIPaboTKM KanbumTprona 60nbHbIMU MOYKAMM NPUBOANT K HAPYLLUEHWUIO BCACbIBaHUA Ka/bLuA B
KULLIEYHUKE.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.
FMNOKANbLIMEMUA

* AKTMBaUMA BUTammnHa D3 (npeBpaweHue 25-rmapokcuxonekansumndepona B 1,25-
AUTMAPOKCUXONEKaNbLUMbEPO) NPONCXOANT B OCHOBHOM B MUTOXOHAPUAX NMPOKCUMANbHOIO
OTAeNa KaHanblbl. 9Ta aKTUBALIMA CTAHOBUTCA OFPaHUYEHHOM MO Mepe NOTEPM MACCh
HE(PPOHOB M MOBbILLIEHNA KOHLUEHTPaUun ¢ochopa.

* [Mnokanbumemus npu XMH obbl4HO NpoTeKkaeT beccMMNTOMHO (6€e3 TeTaHnK), NOTOMY YTO
MeTabonyecknin aumao3 NnpmMBoAUT K YBEJIMYEHUIO MOHU3UPOBAHHOW COCTaBAAIOLLEN 0OLEro
CbIBOPOTOYHOrO Ka/sbUMA. ITO NPOUCXOAUT CHUMKEHMUA CBA3bIBAHME KanbLUMA C benkamu.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.
TMNEPKANBUUMEMMUA

e Cobaku. Y 490 cobak ¢ XIMNH 22% 6binn KnaccuPumumnmpoBaHbl KaK rMnepKasbumeMmyeckme Ha
OCHOBAHMW KOHLUEHTpauua obuero Kanbuma B CbiBOpoTKe. OgHaKo Npun onpeaeneHum
KOHUEHTPAUMUNOHU3ZNPOBAHHOIO KaabUUA TONbKO 9% nmenu runepkansumemmto. Takmm
obpasom runepKanbumemmsa 6bina cMAbHO 3aBbilieHa Yy cobak ¢ XIMH npun namepeHumn obuiero
Ka/ibLUMA B CbIBOPOTKE KPOBMU.

* KowkKku. Y 102 Kowek ¢ XIMH 20% 6bian KnaccnpumumnmpoBaHbl KaK runepkanbumemMmmyeckme Ha
OCHOBAHMW KOHUEHTPaLMa obLLero Kanbuma B CbIBOPOTKE. [pu onpeaeneHnm KoOHUEHTpaLum
MOHMU3UPOBAHHOTIO KaNbLUA TONbKO 29% KoelwkK 6bian C rmnepKkanbunemMmnen.
MMnepkanbumemuio HegooueHusanum B Kowek ¢ XMH npn namepeHnmn obuiero Kanbuuna B
CbIBOPOTKe.

* [MNnepKanbLUMeMma MOXKeT A4O0NONHUTENbHO MNOBPeAUTb NOYKM, Bbi3blBAA NOYEYHYIO
Ba30OKOHCTPUKLMIO U MUHEPANN3ALMUIO MHTEPCTULUMA U Ba3anbHbIXx MeMbpaH KaHaNbLEB.

* Bo3MOKHble MexaHNU3Mbl MOHU3NPOBAHHOW TMNEpPKabUMEMUN PN NOYEYHOM
HEeAO0CTAaTOMHOCTM BK/IFOYAOT CHUXKEHME SKCKpPEeLUMA KasibLua C MOYOM MU3-33 04eHb HU3KoM CKO,
CHUXXeHue paspyweHua MNTI B novKax, Heperyanpyemasa cekpeuma MNTI napawMtosnaHbiMm
¥Kenesamm 1 noeblileHHOro cogepaHua MNTI anAa nosbiwWeHNA YpPoBHA Kanbuna. CHUXKeHne
KO/INYECTBa PELENTOPOB, YYyBCTBUTENbHbIX K KaZlbLIMIO M3-3a NOTEPA KaHa/AbLEBOW MacCbl AU
CHUYXEHUE aKTUBHOCTU PEeLLenTOPOB M3-3a AedUUNTA KaJbLUTPUONA TAKKE MOXKET
CcnocobCcTBOBaTb CHUXKEHUIO BbiBEAEHMA KaNlbLMA C MOYOMN.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

TMNEPRAZTbBUNEMMUA

* Y HEKOTOPbIX NALUMEHTOB C rTMNepKabuMeMUEN N MOYEYHOMN HEAOCTAaTOYHOCTbIO ObiBaeT
TPYAHO ONpeaennTb, YTO MPOM30LL/IO NEePBbIM: NOYEYHAsA HEAOCTAaTOYHOCTb UAU
rmnepkanbunemua. TwatenbHOe U3yYyeHue AaHHbIX aHaMHEe3a N KAMHUYECKOTro OCMOTPA,
pe3ynbTaToB /1abopaToOpPHbIX U peHTreHorpaduyYeckmnx AaHHbIX MOFyT NMOMOYb YCTaHOBUTb
XPOHO/IOTUIO PA3BUTUA HapyLLEeHU. M3mepeHne KOHUEHTPALUN MOHU3UPOBAHHOIO KanbLUuA B
CbIBOPOTKE KPOBU MMEET Ba)KHOE 3HAYEHME B 3TUX cay4dasx. Ecam KoHUeHTpaums
MOHMU3UPOBAHHOTO Ka/bLIMA B CbIBOPOTKE M3HAYaNbHO HOPMasibHaA UM HU3KaA, NOBbILEHUE
KOHLUEHTpaumu B AMHAMNYECKOM KOHTpo/1Ie cKopee Bcero byaetcneactsmem XIMH, a He
npuynHom XIMH.

MMnepkanbumemusa moxet cnocobcrsoBatb pas3sutuio XbI, B Toxke Bpema XBI1 moxker
NpPUBECTU K runepKanbumemmmn. UsmepeHme KOHUEHTPaALUN MOHUIUPOBAHHOINO KanbLuUA
UmeeT NPUOoOPUTET, NOTOMY UYTO TO/IbKO MOHM3UPOBAHHAA rTMNEepPKaibLuMeMna MOXKeT Bbi3BaTb
XbI.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

[JTIOKO3A
Mepudepunueckas MHCYIMHOPE3UCTEHTHOCTb U YMepeHHas rmnepramkemms Hatowak (<200 mr /

,D,fl) ABNAKOTCA YaCTO BCTpe4YaeMbIMUN OTKIOHEHUAMU TIPU YPEMUN.
OuyeHb BbICOKKE KOHUEHTPaunun [Tl cBA3aHbI C UHCYTIMHOPE3NCTEHTHOCTbIO U CHNXXEHUEM

cekpeunn MHCyInHa.
He3HauuTenbHble NU3IMEHEHUHA KOHUEHTPaUNn THOKO3bl 0bObIYHO HE MMEET KIMHNYECKOro

3Ha4YEeHUNA.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

KWCNOTHO-OCHOBHOW BAJTAHC
* YMepEeHHbIN meTabonnyecknin aumaos (CHUKeHne pH), KOTopbIN XOPOLLO KOMNEHCUPYETCS
(cHu»keHne pCO2), yacTo BCcTpeyaeTca y nauneHToB co ctabmunbHom XIMH.

- meTabonnyecknit aumao3 npu XMH obbl4HO He ABASETCA TAXKENbIM, HECMOTPA Ha Pa3BUTUE
No/oXuTenbHOro 6anaHca noHos H +. OTHOCMTENBHO YMepeHHOoe CHMXeHune yposHsa HCO3 B
nnasme, Habnogaemasa npu XbI1, ansetca cnegctemem pesepBumn 60NbLIOKO roANYecTBa
bydepHbIx BewecTs (Hanpmumep, Kanbumsa KapboHata) B KocTn. Metabonunyeckuin aumao3s XMH
cnocobcTByeT noyeyHom octeogmcTtpodmnm u npeactasnaeT cobomn ewe ogmMH NPMMeEpP rMnoTe3bl
KOMNpomucca.

- B HelaBHEM UCCeaoBaHNM meTabonnyeckmi aumao3s bbin 3aperncTtpmpoBaH Y 53% KOLLEK ¢
npoasuHyTon ctagmen. XIMNH, n Tonbko y 15% Kowek ¢ XIMH nerkomn crenexu.

- meTabonunueckmin aungo3 npu XMNH asnaetcs runepxaopemmnyecknm (C HopmaabHbIM
aHMOHHbIM Pa3pPbIBOM) Ha PaHHUX CTaAUAX PA3BUTUA, HO C TEYEHUEM CTAaHOBUTCH
HOPMOX/IOPEMUYECKUM (C BBICOKMM aHMOHHbIM Pa3pbiBOM). ITO NPOUCXOAMNT, KOrAa KUCAOTHbIE
MeTabonutbl, Kotopbie TUTPYOT HCO3 - HaKONMAUCL B BUAE HEN3MEPEHHbIX aHNOHOB
(Hanpumep, pocdar, cynbdaT, opraHUYECKME aHUOHDI).

- a¢ppeKTbl meTabonnyeckoro aumnaosa npu XbI1, KoTopble ABNAKOTCA «aAanTUBHbIMUY,
BK/1IOYAIOT COXPaHEHUE KOHUEHTPAaULNUN MOHU3UPOBAHHOIO KasibLMA B CbIBOPOTKE KPOBU
BC/IEACTBME aUna03a M CBA3bIBAaHUA C benkamu naasmbl U CABUT KPMBOM HACbILWEHUA
reMornobuH-KNCAopoa, C LeNblo yaydleHMA AOCTaBKU KUCI0poaa TKaHAM. [ocnegHuin appekT
YaCTUYHO KomneHcupyeT aHemuto XI1H.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

AHWOHHbIN pa3pbiB (MpomerkyToK) Anion gap

AHMOHHOMN pa3HNLIEN Ha3bIBAETCA NOKa3aTenb, ABNAOWMNNCA apUPMETUYECKON Pa3HULIEN
MEXKAY PEryNapHO onpeaesieMbiMU B CbIBOPOTKE KPOBM aHMOHAMUM MU KATUOHAMMU:

23 Mm3KkB/n — 11 maks/n = 12 maks/n.

Heunsmepsaemble aHMOHbI — 3TO 6e1KU KpoBU (bonbluei YyacTbio anbbymunH) = 15 maks/n,

opraHuyecKkme KMcnotbl = 5 maks/n, pocdatbl = 2 MaKs/n, cynbdaTbl = 1 MaKkB/n; BCcero = 23
M3KB/n.

Heunsmepsaemble KaTUOHbI — 3TO KanbUWUI = 5 Maks/n, Kannii = 4,5 maks/n, marunii = 1,5
M3KB/n; Bcero =11 maks/n.

CywecTtByeT 2 popMynbl, KOTOPblE MOXHO MCNONb30BaTb A4 pacyeTa AP

1. AP=Na*+ K*—(ClI~ + HCO3"). 3Tta popmyna MOXKET MCNOb30BATLCA €C/IN U3BECTHO
3HAYEHME Kanus.

2. AP =Na*—(ClI~ + HCO;s"). 3gecb 3HaueHnem Kanua npeHebpernun. 3ta popmyna
MCNONb3YETCA Yalle APYrMX, HO MOXeTe UCNO/Ib30BaTb IH0OYIO N3 HUX, B 3aBUCMMOCTU OT
BalLUMX NPeanOYTEHUMN.

HopMmanbHoe 3HayeHne AP 8 - 12 maks/n 6e3 Kanusa, n 12 - 16 maks/a ¢ yueTom Kanus



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

KWUC/TIOTHO-OCHOBHOW BANAHC
*OCHOBHOM NPUYNHOMN MeTaboanyecKoro auuao3a nNpu nporpeccmpytoem 3aboseBaHnm novex
ABNAETCA orpaHmnyeHHoe B cBA3n ¢ [NH BbiIBeAeHME aMMOHMUA.

- XpOHMYecKn bosbHaA NoYKka noaaepKmMBaeT MOHHbIM 6anaHc H + B OCHOBHOM 33 cyeT
MOYEYHOro aMmmmareHes oT rnyTammHa. A6CoNOTHaA IKCKPELMA aMMOHUA NaJaeT BO Bpems
nporpeccupytouer XBI1, HO 3KCKpeuna aMMOHMA 3aMETHO YBEZIMYMBAETCA NMPU Ha OCTATOYHbIX
HedppoHax. B pacuete Ha oaAnH HePPOH NOopaKEHHAA NOYKA MOXKET YBE/IMYMBATb BbiBEAEHUE
aMMOHMA B 3 — 5 pas.

- 3TOT aAANTUBHbIN MEXaHU3M MaKcmaneH, koraa CK® napgaet o 10-20% ot Hopmbl. Ha aTom
3Tane 6onbHble NOYKK Bonblue He MoryT 3GPEKTUBHO CNPABAATLCA C XKeAHEBHOWM
OUKCMPOBAHHOM KNC/IOTHOM HArpy3kem HOBOE YCTOMYMBOE COCTOSIHME KMCIOTHOCTU
yCTaHaBAMBaeTca npu 6bonee HU3KOM, 4em 0bbI4HO, ypoBHe HCO3 — B nna3me. KomneHcauus
MOKET OCTaBaTbCA aAeKBaTHOW A0 Tex nop, noka CKP He ynaaeT A0 5% OT HOpManbHOW, HO
TaKue NaumeHTbl HaxoAATCA B LUAaTKOM COCTOAHUMN PAaBHOBECUA, KOTOPOE JIErKO MOXKET bbITb
HapyLUEHO APYrMMK 601e3HEHHbIMU COCTOAHMAMM (HanpuUmep, OCTPOI Anapeen).
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FOPMOHANbHbIN CTATYC. MAPATUPUOUAHBIVA TOPMOH
* [MnepnapaTMpeons 4acTo BCTPEYAETCA NPU NPOrpeccupyrolem 3aboneBaHmnm NoYek, Koraa
YyBCTBUTE/IbHbIE U crieynduyeckme aHaAu3bl NCNOAb3yoTca AN obHapyxeHua MTT.
KoHueHTpauuu MNTI He moryT 6bITb NpeAcKa3aHO Ha OCHOBE KOHLUEHTPaLUUN KpeaTUHUHA,
Kanbuma nam ¢ochopa v JoNKHO ObiTb M3MeEpPEHbI AN1A TOYHOM OLUEHKM .
* [1TI noBbILWEH Bbillie HOPMbI Y NauMeHToB ¢ 6bonee no3aHen ctaguen XIMH.

- Tl moKeT 6bITb NOBbLILWEH Y OTAE/IbHOIO }XMBOTHOIO, HO BCE eLle HaxoaUTcA B npeaenax
NabopaTopHbIX HOPM.

- Hebonbwoe nosblweHne ypoBHA MTI y cobak u Kowek ¢ paHHel NH mokeT He bbITb
BbIIBZIEHO, €CNMN UCXOAHAA KOHUeHTpaumaA MTI y 3Toro XXMBOTHOroO He bbl1a onpeaeneHa paHee
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FOPMOHA/IbHbIN CTATYC. NAPATUPUOWAHBLIN TOPMOH
- pa3BUTUE BTOPUYHOIO NOYEYHOrO rMnepnapaTupensa KNaccMyeckn o6 bACHAETCA BAUAHUEM
yaepaHna ¢ocdopa C NOHM3MPOBAHHBIM KaslbLMEM B CbIBOPOTKE KPOBMU ; B MOC/IeAHUE oAbl
onpeaeneHa BarkHaa posib NOYEYHOM HEAOCTAaTOYHOCTU B NPOAYKUMA KanbUUTPUOAa U
natoreHese BTOPUYHOro rmnepnapaTtupongmima
a) cHuKeHne CKO cHuKaeT akckpeuunto pocdaTtos 1 NpuBoAUT K runepdochatemmnm
6)runepdocpatemua Bbi3biBaET PELUNPOKHOE CHUXKEHNE YPOBHA NOHU3UPOBAHHOTO KanbLUS
B CbIBOPOTKE KPOBM B COOTBETCTBMU C apdeKToM 3aKoHa macc ([Ca] x [Pi] = KoHcTaHTa.
BKknag adpdekTa 3aKoHa Maccbl B HAaCTOALLEE BPEMA CYUTAETCA HEOONbLIMM, NOTOMY YTO
TpebyeTtca 60s1blOe U3MEHEHNE KOHUEHTPauun ¢pochopa ANa NOAYyYEHUS OYEHb
HEebOoNbLIOro N3SMEHEHUA KOHLUEHTPALUUWN KanbLMA B CbIBOPOTKE
B)MOHM3UPOBAHHAA TMNOKaNbUMEMUA CTUMYAUPYET NAPALLUTOBUAHDBIE Kee3bl
CUHTE3npoOBaTb M cekpeTnposatb [1TI
r)nosblweHme yposHa MTI cTumynnpyeTt yBeanyeHUe novYeyHom sKckpeunm pocdaTtos U
NOBbILLEHHOE BbICBOOOXAEHME Kanbuua n pocdaTta U3 KOCTeN, KOTOPbie BO3BpaLLaloT
KOHUEHTpauma ¢ocpopa n MIOHU3UPOBAHHOIO KasibLMA B CbIBOPOTKE A0 HOpMbI. HekoTopoe
NOBbILWEHNE YPOBHA KabLKA CBA3AHO C HenpsamMmbiMm Bo3genctanem MNTI Ha KNWEYHUK OT
MNOBbILWEHHOIO CMHTE3a KaNbUUTpPUoIa



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

FOPMOHANbHbIN CTATYC. MAPATUPUOUAHBIVA TOPMOH

-a) NTI cHu»KkaeT ppaKkuMoHHY0 peabcopbumnio docdata B NoYKax 3a CHET YMEHbLUEHME
npeaesbHO A0NYCTMMOro MakcMmyma peabcopbumm B KaHasbuax. 9TO U3HAYANbHO CHUXKAET
KOHUEHTpaumto docdopa B CbIBOPOTKE A0 HOPMANbHOIO YPOBHA, T.K. bonblie dpochopa
BbIBOAUTCA C MOYOW. [peaen sToro KOMNeHCUpyoLWero oTeeTa gocturaerca, korga CK®
CHUXKaeTca npumepHo A0 15%. 20% ot Hopmbl. 1o mepe aanbHenwero cHuKeHus CKP
BO3HMKaeT runepdpocpatemuma.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

* Bananue yaepxaHma pocpopa n NnoTepun KaHanbLEBON MACCbl Ha MPOAYKLUIO MOYEYHOrO
KanbUUTPUONA NpeanaraeT a/ibTepHaTUBHOE 06 bACHEHNE Pa3BUTUA BTOPUYHOTO NOYEYHOrO
rmnepnapaTMpeosnam3ama U HasbiBaeTcA rMNoTe3oM KOMNPOMMCCa KanbLUTPMONA, B KOTOPOM
FeHOMHOE B/IAHME KanbUmUTpmona Ha cuHTes MNTI aBnaeTca Hanbonee BarKHbIM

- 3aa4epKa dochopa u runepdpochatemma NoA4aBAAOT NOYEYHYIO 1la-rnapoKcuaasy, Kotopas
yXyALIaeT npeBpalleHne 25-ruapokcuxoneKkanbundepona B 1,25-aurnapoKcnxonekansumndepon
(kanbumTpUON).

- KaNbUUTPUOA 0ObIYHO BbI3bIBAET CHMMXEHUE CUHTE3a U cekpeumn MTT napawmMToBnaHaon
ene3on. 3Ta oTpmuaTenbHana obpaTHaa cBA3b HapyweHa npu XbI1 U3-3a CHUKEHUSA NOYEYHOM
NPOAYKUUM KanbumuTpuona. Kpome Toro, ymeHbLLaETCA KONMYECTBO PELLENTOPOB KaNnbLUMUTPUOAA
NapaLlUTOBUAHbIX KEe3 NPU YPEMUU, YTO NMPUBOAUT K CHUKEHUIO PEAKTUBHOCTH
NapaLlIUTOBUAHbIX }Ke/1e3 Ha TOPMO3sLLEee BNAHME KanbLUUTPMONA Ha CUHTES U BbiCBODOXKAEHME
MTr.

- BINAHME KanbUUTpMona Ha cekpeumto MTI YyacTUYHO BO3HUKAKOT M3-33 €ro CNocobHoCTU
MHAYLUMPOBATb CUHTE3 FOPMOHOB NYTEM BO3EMCTBMSA HA Ka/lbLMeBble peLenTopbl B
NapawmTOBNAHON XKenese.

- TakKum 06pa3om, yMmeHbLLEHME NPON3BOACTBA Ka/ibLUMTPMONA, KONNYECTBA PELIENTOPOB
KanbUUTPUOAA BNAPALUTOBUAHOWN Kene3e U KOIMYEeCTBa PeLEenTopoB KasibLMs UrpatoT
Ba*KHYIO PO/ib B pa3BUTUN BTOPUYHOIO rMnepnapaTnpeosa noyek.



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

FOPMOHA/IbHbIN CTATYC. KANbUUTPUON.

* KOHUEHTpaumA KanbuMTPUONa B CbiIBOPOTKE Y OONbLIMHCTBA COOAK U KOLWEK Ha PaHHUX CTaaAnAX
HOpPMa/ibHaA n3-3a ctumynmprowlero aepdekta MNTI Ha NPOAYKLUUIO KanbLUTPMO/Ia MOYKaMM.
OAHaKo, y4nTbiBaA BbICOKYHO KOHUeHTpaumto MNTIl, gaKe HoOpMmanbHaAA KOHUEHTpauuA
KanbUUTPUOIAa MOTMKET CYHMTATbCA HeAOCTaTOYHOM. PaKTUYECKM, BbICOKAA KOHUeHTpauua MTI
noAAepPKMBAET OTHOCUTE/IbHO HOPMA/IbHYO KOHLLEHTPALUUIO Ka/IbLLUTPUOAA B CbIBOPOTKE KPOBU
Ha PpaHHMX 3Tanax ymepeHHon XIH.

* KOHUEHTpauMmM KanbUUTPUOIA B CbIBOPOTKE CHUXKAETCA Y MNaLMEHTOB C NMPOrpeccMpyroLLen
XIH.
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FOPMOHANBHbIN CTATYC. KOHLUEHTPALMA TOPMOHA LUMTOBUAHOW KENE3bI
* Y naumneHToB ¢ XIMH MoXKeT CHUKATbCA KOHUEHTPaUMA TUPEOUAHbIX TOPMOHOB.

- XMH - 310 3aboneBaHune, He CBA3aHHOE C WMUTOBUAHOMN ene3on, KoTopoe NpuBoanuT K bonee
HU3KUM U3MEPEHHbIM KOHLUEHTPaUMAM FOPMOHOB LMTOBUAHOMN XKenesbl.

- bonee HNU3KMe KOHUEHTPALUUN TUPOKCUHA (T4) moryT Bbi3BaTb NyTaHULY NPU ANATHOCTUKE
TMNEePTUPEOD3 y NOKMAbIX Kowek ¢ XIMH 1 rmneptmpeo3om

- bonee HM3KMe KoHueHTpauum T4 y cobak ¢ XIMH moryT npuBecTu K oluMbo4YHOM AMArHCTUKE
TMNOTUPEOD3a N HEMPABUABbHOIO JIeYeHUA L-TUPOKCMHOM



AunarHoctuka XIMH. JlabopatopHble uccnegoBaHma. buoxmmus.

FOPMOHANBHbIN CTATYC. KOHLIEEHTPALIMA KOPTU30/1A B NJIA3ME
* KOHUEHTpauma KOpPTM30aa B N/1a3Me MOXKET ObITb HOPMANbHOM WU C/IETKA YBENIMYEHHON Y
nauneHTos ¢ XbIl

AKTUBAUWNA PEHUH-AHTMOTEH3UH-AZIbAOCTEPOHOBOIO CMHAPOMA (PAAC)
* AkTmMBauma PAAC cnocobcTByeT pasBUTUIO CUCTEMHOW rMNepTeH3UN U NOO6OYHbIX 3O PEKTOB B
XPOHUYECKN USMEHEHHbIX NOYKaX.

9PUTPOIMNO3TUH
* JPUTPONO3TUH 0BCYXKAAETCA HUXKE B pa3ae/ie 3aMeCcTUTENbHOM SHAOKPMHHOM Tepanuu.



AunarHoctuka XIMH. JlabopatopHble uccnegosaHmna. SDMA.

SDMA - NHHOBaLMOHHbIN BUoMapKep Ana oueHKU GyHKUuM noyek. CAMA (cMMmMeTpUYHbIN
AVUMETUNAPTUHUH) ABNAETCA aMUHOKMCNOTOMN, KOTOpas obpasyeTca B OpraHM3Me npu
pacwenneHnmn MeTMAMPOBaHHbIX OENKOB U MPAKTUYECKU NOJIHOCTbIO BblAENAETCA NOYKAMMU,
yto aenaet CAMA TOYHbIM NOKasaTesieM ANA OLEHKU UX PYHKLUW.

B KOHTpOAMpYEMbIX NCcCnegoBaHUAX Y KOwweK 1 cobak bbi10 nokasaHo, yto CAMA nmeer
bonee BaKHOE 3HAYEHMNE, YEM KPeaTUHUH, ANA nccnegoBaHna GyHKLUMKM NOYEK.
Uccneposanne CAMA pobaBneHo MexayHapoaHbiM 06LecTBOM U3yyeHns 6onesHen
noyek (IRIS) B pykoBOACTBO MO CTaANPOBAHMIO XPOHMYECKOM 6one3sHn noyek (XBM).
Pe3ynbTatbl 06pa3L0B K HAaCTOALLEMY BPEMEHU, NMOKAa3anun, 4yto tect SDMA nomoraet
BETEPUHAPHbIM Bpavyam BbisiBUTb 3ab01eBaHME NOYEK HA PaHHEN CTaAUN B ABa pa3a Yalle,
YyemM TPaAULMOHHbIe cnocobbl.

CornacHo pekomeHaaumam MexkayHapogHoro obuiectsa ny4yeHna 3aboneBaHUM NoYvYek
(IRIS), nocne noctaHoBKM AnarHos3a XBI ana ctaguposaHua XbIM cheayet ncnonb3oBaTb
aHaNM3 Ha KPeaTUHWH B CbIBOPOTKE KPOBU UAKN aHann3 Ha SDMA (cMMMeTpUYHbIN
AVUMETUNAPIUHUH), @ B naeane cneayet ncnonb3oBatb 06a aTn aHanmsa. NMoactaaum XbI1
onpeaenArTcA Ha OCHOBAaHUKM apTepPUaNbHOrO AaBJEHUA U NPOTEUHYPUMN.



AunarHoctuka XIMH. JlabopatopHble uccnegosaHmna. SDMA.

Bbino BbiABMEHO, YTO Y 1 13 3 KoweKk ny 1 n3 10 cobak B TeYeHUE KN3HU MOXKET Pa3BUTLCA
3aboneBaHme noyek. PaHee ANMArHOCTMKa 3TUX 3ab0n1eBaHMIM OCHOBbIBA/1IaCb HA HANNYUN
asotremuun. OgHako 1 n 2 ctaama XBI yacTto npoTekatoT 6e3 asoTemMun, NO3ITOMY UX
AMNArHOCTUKA Ha 3TUX cTaauax 6bina 3aTpyaHeHa. Tect SDMA no3BonseT Bpavyam
adppeKTuBHee gnarHocTtuposaTtb XbI1y 3TUX }KUBOTHbIX A0 NOAB/IEHNA a30TEMUMN.

17% Kowek n 7% cobak c NoBbIlLEHHbIMU pe3ynbTaTamu Tecta SDMA nMmeroT HopMmaabHbIN
YPOBEHb KpeaTMHMHA. Ha ceroaHAWHWUN AEHb UMEETCA MHOTO UCCNEeA0BAHNIN, B KOTOPbIX
noka3aHo, 4to CAMA no3sonser 06Hapy»Kutb 3abosneBaHme NoyeK NpmM HOPMaJIbHOM
YPOBHE KpeaTUHMHA, NOCKO/IbKY OH N03BoaAEeT 06HapyKuTb 3aboneBaHune paHblie. Kpome
TOro nokasarenb SDMA He 3aBUCUT OT MbILLEYHOM MACCbI. ITW AaHHble NOATBEPKAAIOT,
yTO ¢ Nnomoubto Tecta IDEXX SDMA BeTepuHapHble Bpayn CMOryT ANarHOCTUPOBaTb
3aboneBaHune noyek B 2,5 pa3a yalle y Kowek 1 B 2,2 pa3a 4yale y cobak no cpaBHEHUIO C
TPaANLNOHHbIMK cocobamu.

Pe3synbratbl Tecta IDEXX SDMA nosbiwaroTca ¢ BO3pPacToMm NMUTOMLEB.

Y)Ke AaBHO U3BECTHO O TOM, YTO pacnpocTtpaHeHHOCTb XbI1 yBennumsaeTca c BO3pPacTom.
AHanu3 yposHsa SDMA nokasan, 4To pacnpOCTPaHEHHOCTb 3ab01eBaHMIM NOYEK Y NOXKUAbIX
NUTOMLLEB 3HAYMUTENbHO BblLLe, YeM CYMTANOCh pPaHee.



AunarHoctuka XIMH. JlabopatopHble uccnegosaHmna. SDMA.

OcobeHocTn MHTEepnpTaumu pesynbratbl Tecta IDEXX SDMA.

Bbl10 NoKa3aHo, 4To ypoBeHb CAMA noBblwaeTcs paHblle YPOBHA KpeaTUMHMHA Yy cobaK u
Kowek ¢ XbI1, a TakXe, B OTAM4YnE OT KpeaTUHUHA, He 3aBUCUT OT YMEHbLUEHNA MbILLEYHOMN
Macchbl. [103TOMy 4acTO Yy XyAbIX NOXKUAbIX }KUBOTHbIX C XBI1 ypOoBEHb KpeaTUHUHA MOKET
OCTaBaTbCA B HOpMme n be3 nccnegosaHna CAMA MOXHO He pacno3HaTb 3aboneBaHue
noyek. Y cobak u Kowek Hanbonee 4acton NnpMYnHOM nosbliweHua ypoBHA CAMA u
HOPMa/IbHOM KOHUEHTPaLNM KpeaTuHMHa asnaetca XbI paHHen ctagmun. OgHaKo, cornacHo
onpeaeneHuto, XbIN asnsetca HeobpaTumbiMm 3aboneBaHMNEM.

[MoBbiweHHbIM ypoBeHb CAMA 1 HOpManbHbIN YPOBEHb KPeaTUHUHA MOTYT TaKKe
OTMEYaTbCA Y XKUBOTHbIX C 06paTUMbIM NOPAXKEHMEM MOYEK, ECAN NPUYMHY OOHAPYKUAU U
YCTPAHW/IN UM OHa Pa3peLlniacb CaMonpoun3BoibHO.[Tpumepamu ABAAIOTCA NMENOHEPPUT
N OCTPOE Nopa*keHmne noyek Ha doHe nHpekumnm (Hanpmmep, N1ENTOCNMPO3a) NAU NPUEMA
JIEKAPCTBEHHbIX NpenapaToB (Hanpumep, HecTepouaHbIX NPOTUBOBOCMNANUTE/bHbIX
npenapaTtos).



AunarHoctuka XIMH. JlabopatopHble uccnegosaHmna. SDMA.

OcobeHocT UHTepnpTauuMmn pesynbratbl Tecta IDEXX SDMA.

CAMA - B HOpMe, a KpeaTUHWHA NOBbILLEH,

* BepoATHOCTb TaKOro COYETaHUA NOKa3aTeNen ABAAETCA KpalHe MaJioh M OTMEeYaeTca NAnLlb
B 1% 06pa3u08B OT KoLweK 1 cobaK. B HacToAwee BpemaA 3TOT BOMNPOC aKTUBHO U3y4aeTcs.
Tekywmm NOHMMAHUEM MPUYUHBI NOAO0OHbIX Pe3ynbTaToB, NOATBEPHKAEHHbIM
CTAaTUCTUYECKUM aHA/IN30M, ABJIAETCA:

* BapnaTMBHOCTb pe3y/bTaToB M buonornyeckasa BapruabenbHocTb. Npu 3ToM cambim
pacnpocTpaHeHHbIM NpUMepom aBafeTca 3HadyeHne CAMA u/unm KpeaTMHMHa B6AU3N UK
Ha BEpXHeu rpaHunue pedpepeHTHOro nHtepsana. Pesynbratbl CAMA 1 KpeaTuHMHA,
BEPOATHO, COBMaAyT NPU KOHTPOJIbHOM UCCNe[0BaHNMN CNYCTA HEKOTOPOe BpeMms.

* BanaHue nopoapl. bop3ble n 6onbline nupeHenckme cobakm MMeT KOHUEHTPALUIO
KpeaTMHMHA BblLlEe, YEM Y OCTaNbHbIX MOPOA, M YaCcTO NPEBLIWAT pedepeHTHbIN MHTEPBAN,
Torga Kak KoHueHTpauma CAMA octaeTtca B Hopme. B HacToAllee Bpema NpoBOAATCA
AONONHUTENbHbIe nccneaoBaHma ypoBHA CAMA y 60p3bix.

* BAnAHME MbllEYHOM TKAHW. YPOBEHb KpeaTUHUHA 3aBUCUT OT CYXOM MbiLLEYHOM MAcCChl, a
CAMA — HeT. Y cobaK c pa3BUTOM MYCKYNATyPOM KOHLEHTPAUMA KPpeaTUHMHA MOXKET
npeBblWaTbh pedpepeHTHbIM MHTEPBAN, a KoOHUeHTpauuna CAMA ocTtaBaTbCA B HOPME.

» KayectBo 06pa3La. BbiparKeHHbI FeMO/IN3 MOXKET MPUBECTU K CHUXKEHUIO PE3Y/1bTaTOB
Tecta SDMA. NoBTOpMTE TECT HAa NPO3Pa4YHOM HEreMo/IM3NPoBaHHOM 0bpa3ue ana bonee
TOYHOrO U3MepeHus.




AunarHoctuka XIMH. JlabopatopHble uccnegosaHmna. SDMA.
OcobeHocT UHTepnpTauuMmn pesynbratbl Tecta IDEXX SDMA.

YpoBeHb CAMA y LLEeHAT U KOTAT

* VY WeHAT pedepeHTHbIM nHTepan ana CAMA moxeT 6biTb He3HauuTenbHo 6onblie (0-16
MKr/an), yem pedepeHTHbIN MHTepPBa y B3pocabix cobak (0—14 mKr/an). Y 6onblunHcTBa
lweHKoB ( 96% ) pesynbratbl CAMA HaxoaATcs B npeaenax pepepeHTHOro nHtepsana. Y
bonblnHCTBA WeHKoB (90%) 3HayeHne CAMA HaxoauTca B npeaenax pedbepeHTHOro
WHTEpPBana ANA B3pOCabix cobak, a y octanbHbIix 6% 3HayeHne CAMA HaxoauTcAa B npeaenax
YBENNYEHHOTO pedepeHTHOro MHTEPBaANa ANA LEHAT.

* B HacToALLee BpemAa NPOoAONXKaeTca nccaeaoBaHme pedpepeHTHOro nHTepsana ana CAMA y
KOTAT, BEPXHAA rPAHMLLA KOTOPOTrO TaKXe MOXET He3HAaYUTE/IbHO NPEBbLILWATb TAKOBYIO Y
B3pOC/bIX KoweK. 3HayeHne CAMA y 87% KOTAT HaxoauTca B npeaenax pedbepeHCHOro
NHTepBana AnA B3pocabix Kowek (0—14 mkr/an), ay 6% 3HavyeHne CAMA HaxoamnTca 4yTb
Bbille pedepeHcHoro uHtepsana (15 namn 16 mkr/gn).

* 3HavyeHna CAMA c TaKMM He3HauYnTe/IbHbIM NOBbILLEHNEM CNeayeT UHTEPNPETUPOBATD C
YYETOM APYTrMX USMEHEHUN U KOHTPOAMPOBATb B AMHAMUKE (HOpManmsaumo Uamn
yBe/nyeHue).

* Ha cerogHAWHNN AeHb NPUYMHA TaKOrO HE3HAUYMTENbHOTO yBenmnvyeHua yposHa CAMA y
LLLEHAT N KOTAT OCTAETCA HEM3BECTHOM, OAHAKO CYMTAETCA, YTO PU3NOA0rMYecKas pob
METUINPOBAHNA aprMHMHA, NPUBOAMT K yBenndeHuto obpasosaHna CAMA npwu
pacwenneHnmn MeTMANPOBAHHbIX benKkos.
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OcobeHocT UHTepnpTauuMmn pesynbratbl Tecta IDEXX SDMA.

YposeHb CAMA npu npepeHanbHO U NOCTPEHA/IbHOU a3oTeMum

CAMA sBnsietca buomapkepom PyHKLUUM NoveK. bblio NoKa3aHo, YTO ero 3HaYeHume
KOPpennpyeT co CKOPOCTbo Knybouykoson dunbtpaumnm (CKP). NMoatomy oxkuaaetca, 4Tto
ypoBeHb CIMA BTOpMYHO nosbiwaetcsa npu nageHnn CKP y 3MBOTHbIX C NpepeasibHOM U
NOCTPEHaNbHOWM a3oTemmein. MpoaonKatoT NPOBOANTb UCCNEA0BAHMNA MO OLEHKe BAUAHUA
3TUX NaTonorm Ha yposeHb CIMA B cpaBHEHUU C KPEAaTUHUHOM.



AunarHoctuka XIMH. JlabopaTtopHble uccneposaHua. AHaAIU3 MOYMN.

O6LWwmin aHaIn3 MoYun
* N3ocTeHypuAa pa3BuBaeTcA, Koraa 67% HedpoHoB nepecTtatoT PyHKUMoHMposaTtb (USG 1.007-
1.015). KOWKKM MOTyT COXPaHATb KOHLEHTPUPYIOLLYO CNOCOOHOCTb NOC/ie HaYyana a3oTeMUU
, 0COBEHHO Koraa KOHLUEeHTpauma KpeaTMHWHA B CbiIBOPOTKE HaxoauTca B AnanasoHe 2,0-3,0 mr /
an.
e CybmakcmmanbHas KoHueHTpauma moum (USG <1,040 y Kowek 1 <1,030 y cobaK) B codeTaHUmn
C a30TeMMEN YKa3bIBAET Ha BPOXKAEHHOE 3aboneBaHne noyeKk. HeKoTopbie KOLKK C
BpoxkaeHHoM XBI1 Bce elle MoryT KOHLUEeHTpMpoBaTb mo4y Ao USG> 1,045.
* [IpoTEMHYPUA MOXKET YKa3blBaTb HA YCUNEHME TAXKECTU UAN NPOrpeccnpoBaHmne 3aboneBaHunsa y
nauneHToB c XBI1. Ctonkaa Taxkenaa npotenHypuma 6e3 akTMBHOro 0caZika npeanosaaraet
nepBun4YHOeE 3abonesBaHne KNybouyKos
* [nypusa n 6aktepnypusa npegnonaratoT MMM, HO He I0KaNKU3YIOT ee.

- bakTepmanbHblie MMIT yacTo BcTpeyvatoTca y Kowek ¢ XIMH.

- UMI1 moryT npucyTcTtBOBaTb, HECMOTPA HA HaIMYME HEAKTUBHOIO MOYEeBOro 0CagkKa,
0CcobeHHOo y Kolek ¢ XIMH



AunarHoctuka XIMH. JlabopaTtopHble uccneposaHua. AHaAIU3 MOYMN.

CooTHolleHne 6enok/KpeatuHuH B moye (CBKM)

* OnpeaeneHne CoOOTHOLWEHUA BeNoK-KpeaTUHMH B MOYe UCMNO/b3YeTCA AN KONNYECTBEHHON
OLLEHKW CTEMEHU NPOTENHYPUUN NPU YCIOBUU, YTO B OCAZKE MOYM OTCYTCTBYHOT NPU3HAKMK
BOCMaNeHnA AN 3Ha4YNTENbHOM remaTypumn (0cobeHHO remornobmnHypumn), a TakxKe ann
YCTaHOBNAEHWNA CBA3M NATONIOMMYECKOro npouecca ¢ 3abosieBaHMEM NOYEK.

* [loaBneHue 6enKa B Mo4Ye MOXKET ObITb CBA3aHO C AUCPYHKLUMEN COCYAUCTOrO SHAOTENNA
MOYeYHbIX KNy6oUYKoB, Hanpumep, Npu KNybouyKkoBon rmnepTeHsnmn n rmnepnepdysnun. B takom
cnyyae obblYHO OTMeYaeTcsa He3HaYnTeIbHOE MoBbIWEHME KonyecTBa benka B moye. bonee
3HauyuTeNbHaA NnoTepa benka Yepes NOYKM NPOUCXOAUT NPU CTPYKTYPHOM MOBPEKAEHUN
Knyb6ouKkoB. K notepe 6esKka ¢ MOYOM TaKKe NPUBOAAT HapyLeHNA GYHKLUUM anUTenuns
MOYEYHbIX KaHaNbLEB.

* O61aA cyTOYHaA IKCKpeunsa KpeaTMHMHa B OCHOBHOM 3aBUCUT OT MbILLEYHOW MACChI U,
cnefoBaTesibHO, OTHOCUTENbHO NMOCTOAHHA Y OTAE/IbHO B3ATOrO NauuneHTa. B cBA3M ¢ Tem, YTo y
cobaK M KOLIEK NPaKTUYECKU OTCYTCTBYET KaHanbLEeBasa peabcopbums KpeaTMHMHA, SKCKpeLus
NAHHOro BellecTBa cTabuabHa. NOCKObKY CTeNEHb NPOTENHYPUM B Pa30BOM NOPLMN MOYU
3aBUCUT OT YPOBHSA rmAapaTaumm naumeHTa, To ana 6onee TO4HOM OLEHKN BBOAUTCA NOMPaBKa Ha
KPeaTUHUH C LLe/Iblo KOPPEKLIMN U3MEHEHUIN, CBA3AHHbIX C KonebaHnamu OMNMM.



AunarHoctuka XIMH. JlabopaTtopHble uccneposaHua. AHaAIU3 MOYMN.

CooTHolleHne 6enok/KpeatuHuH B moye (CBKM)

» Kak npaBunno, moHntopuHr CEKM npeactasaseTt HanbonblUMt MHTEPEC, KOrAa NPOTENHYPUA
obycnoBneHa 3aboneBaHMAMM NOYeYHbIX K1ybouKkoB. Takne 3aboneBaHmsa NPUBOAAT K
N3MEHEHUIO KIyOOUYKOBOWM NPOHULLAEMOCTM U MOTYT ObITb BbI3BaHbl IMTIOMePYI10HEDPUTOM
(06bIYHO MMMYHOOMNOCPEAOBAHHbBIM), aMUIOUA030M, [/TIOMEPYIOCKAEPO3OM U
HacneacTBeHHOM HepponaTUen.

*[Ipy MOHUTOPUHIE NAaLUEHTOB Ba*KHO MO/1b30BATbCA YCAYyramm oaHon nabopatopuu, 4TobbI
CBECTM K MMHUMYMY aHa/IMTUYECKYIO Bapuauuio.



AunarHoctuka XIMH. JlabopaTtopHble uccneposaHua. AHaAIU3 MOYMN.

CooTHolleHne 6enok/KpeatuHuH B moye (CBKM)
* [puymnHbI NoBbiweHUa 3HavYeHnsa UP/UC MOXHO pa3feninTb Ha TPU KaTeropuu:

- IpepeHanbHaa NPOTEUHYPUA, BOSHUKAKOLLLAA B pe3y/ibTaTe NpeBbilleHna peabcopbTMBHOM
CNocoBbHOCTM KaHanbLEB, NPU YCUIEHHOMN GUAbTPaLUM GPAarMeHTOB MMMYHOTN00OY/IMHOB,
cBoboaHOro remornobmMHa nam MmmornobuHa,

- MoYEeYHasA NPOTENHYPUA, MPUYNHOM KOTOPOM ABAAIOTCA NepBUYHbIe 3aboneBaHmA
KNyH6O4YKOBOro annapaTa NoYeK, Takue Kak rnomepyioHeppuUT n amuionaos,
NHTEPCTULMANBHBLIN HEPPUT, TYOYNApHbIE NOBPEKAEHMS, @ TaKKe GYHKLMOHAIbHAA
NPOTEUHYPUA (M3MEHEHUA GU3NONOTUN NOYEK BE3 NX NOPAKEHUA, HANPUMEpP, B pe3y/ibTaTe
dU3MYECKOro NepeyToMIeHNSA, YPE3MEPHOTO TEPMUYECKOTO BO3AENCTBUA, NMXOPAJKE,
CyAoporax, BEHO3HOro 3acTos)

a) nepBUYHbIE rTOMepYNApHble 3ab6oneBaHnA MoryT 6bITb MPUYNHOM 3HAYNTENBHOM
npotenHypun (CBKM yacTto 6onblue 5), npy 3TOM OCHOBHbIM 6@/1KOBbIM KOMMNOHEHTOM B
MoYe ABAAETCA aIbbyMuUH

6) y cobak c ammnonao3om obbi4HO oTmedaeTca bonee BbicOkM KoapoduumeHt CEKM (bonee
18), cem npu rmomepynoHedppute (o1 5 go 15).

- MOCTPEHANbHAA NPOTENHYPUMSA, B pe3yabTaTe Pa3BUTUA KPOBOTEYEHUA NN IKCCYAATUBHbBIX

MPOLLEeCCOB B MOYEYHOM JIOXaHKe, MOYETOYHUKaX, MOYEBOM My3blpe, ypeTpe n/mnm nonosbixX
nyTAX.



AunarHoctuka XIMH. JlabopaTtopHble uccneposaHua. AHaAIU3 MOYMN.
CooTHolleHne 6enok/KpeatuHuH B moye (CBKM)
PedepeHcHblie 3HaueHna: Cobaku: < 0,5, Kowku: < 0,4.

Pe3ynemam mecma daem uH@OopMayuro o0 NpomeuHypuu, aHaa02u4YHyo ornpeoesneHuro besnka 8
CYmo4HoU Moye, HO cYUMAemcs MeHee HAOEeXCHbIM [10Ka3amesem, MOCKOMAbKY ompaxiaem
MoYe4yHyo (YHKUUIO 30 OMHOCUMEesIbHO KOPOMKUU CPOK MO CPABHEHUK C UCC1edo8aHUem
CymoyYHoU 3KcKpeyuu benkKa.

N3meHeHnsa 06bema MoYM aHANOTUYHBbIM 06Pa3oM OTparKatoTcA Ha YPOBHE benKa M KpeaTUHMHA
B MOYe, NO3TOMY 3Ha4YeHMe OTHOLWEHUA BenKka K KpeaTUHMHY He 3aBUCUT OT KOHLUEHTPALUN UK
oT 06bema moun.

* CBKM , Haxopauweeca B npeaenax 0,5-2,0 (y cobak) 1 0,4-1,0 (y KoLeK) B pe3ynbTaTtax TPEX UK
bonee nocnegoBaTebHbIX UBMEPEHUI, NPOBEAEHHbIX C UHTEPBANOM 2-4 Heaenw,
CBMAETENLCTBYET O CTOMKOMN NPOTEUHYPUN;

* oTHoweHue 6onee 2,0 (y cobak) n 1,0 (y KoweK) cBUAETENLCTBYET O MOYEYHOM NPOTEUHYPUN.
Yem Bbllle 3HaYeHMEe COOTHOLLIEHMA Beslka K KpeaTUHUHY B Mo4ye, Tem 60/blle BEPOATHOCTb
3aboneBaHnA KNyb6o4YKOBOro annapaTa NoYek.

* CBKM He cneayet namepaTtb AN MHTEPNPETUPOBATb, €C/IN B 0CaaKe mo4vu cogeputca > 100
JIENKOLUMTOB, BblpaxKeHa MaKporemaTtypus, Mukporematypua, BblABAEHHAA NPU MUKPOCKONUU
0CaKa MOYM, OKa3biBaeT HebO/ibLLOE BAUSAHME HA pe3ynbTar.



ANunarHoctuka XIMH. imarHocTtnyecKkaa Bu3yanusauums.

* PH 1 Y3 n03BOAAIOT BbIABUTb YMEHbLLUEHME pa3mMepa, YTO MOXKeT cooTBeTcTBoBaTb XbBI1.
OAHaKo HOpManbHbIM padmep noyek He nckatoyaet CRF

* [lo4kn HenpaBUIbHOM GOPMbI, C HEPOBHbIMU rPaHMLLAMM (Ny4dlle BbiABAAETCA Npu Y3U)
npeanonaratot XbI1

* YNbTPa3BYKOBOE MCCAea0BaHME MNOYeK YacTo MNOoKasblBaeT NOBbILLEHHYH 3XOreHHOCTb
MOYEYHOW TKAHU, HO 3TOT KPUTEPUIN MOXKET N3MEHATLCA N B oTcyTcTBUE XBI1. B TOXKe BpeHH
HOPMa/ibHaA 3XOreHHOCTb NapeHXnmMbl He ncknrodaet XbI1.

* HekoTopble popmbl XBI (0cobeHHO y KoLueK) moryT 6biTb CBSAI3aHbl C YBENNYEHNEM MOYEK
(Hanpumep, NnonAnKuctos, numeoma).

* YBENIMYEHME NEBOTO XKeNYA0UYKa MOXKET HabntoaaTbCA Ha PEHTreHorpaMmmax rpyaHoOMN KNeTKu
AN 3XOKapamorpadum Kak cneacrtesme CUCTEMHOM FTMNEPTEH3UM.



AnddepeHumauma ONMH u XMH

HepeaKko 6biBaeT CN0OXKHO onpenenutb, CTPAAAET /1M YKUBOTHOE OCTPOM NOYEYHOM
HeAO0CTaTOYHOCTbIO UM XPOHUYECKOM NOUYEYHOI HeA0CTaTOUHOCTbIO.

AnddepeHumaymua saxkHa, notomy uto OIMNH asnserca noteHYuManbHO ob6paTtumbIM
3abonesaHnem, Torga Kak XIMH - Her.

CreneHb a3otemun He anddpeperHumpyet OMH ot XIMH

Pazmep noyek OoT ManbiX 40 HOPMANbHbIX CKOpee yKa3biBaeT HA XI1H, oT HOpmanbHbIX 40
6onbwmnx - Ha OMH. Ho y Kowek npu NnoAnKncTose, Ainmdpome NoYKkM 6yayT yBenmveHbl n Npu
3TOM pa3smBaTtbcAa XbI1

MNonnypua u noanamncms B aHamHese 4acto (HO He Bcerga) NpucyTcTByIOT y nauneHTos ¢ XBIM u
NONXHa OTCYyTCTBOBATh Y nauuneHTos ¢ OMNH

HepereHepaTtneHaa aHemmMa YacTo (HO He Bceraa) BbiBaAeTcs y nauneHTos ¢ XBI, HO He y
naumneHToB c OMH. OgHaKo y naumeHTbl ¢ OMNMH moXeT pa3BMBaTbCA aHEMUU B pe3y/ibTaTte
NPOAONKAIOLLErOCA KPOBOTEYEHNA UM MHOFOKpPATHOro 3abopa npob Kposu

CHUXXeHne YPUTaHHOCTM U NI0XanA WepCTb YacTo (HO He Bceraa) NPUCYTCTBYIOT Y NALMEHTOB C
XBI1, Ho 06bI4YHO (XOTA U He Bceraa) oTcyTcTByeT y naumeHTos ¢ OMH.



AnddepeHumauma ONMH u XMH

YBENIMYEHHbIE NaPaALLNTOBUAHbIE ¥Kenesbl (Npu y1bTPa3BYKOBOM UCCAeA0BaHUM) MOXKET
HabaaaTbcs y nauneHToBs. ¢ XbI1.

[loBbllWEHHAA KOHUEHTPaUNA KapbaMmnanpoBaHHOro remornobmHa Uan KpeaTMHUHA HOTEN.
B ogHOM nccheaoBaHMKM KOHUEHTPAUMK KapbaMnanMpoBaHHOIO remoriobunHa bbinm Boiwe y
cobak c OlNH u XIMH, yem y 3a0p0BbIX COOAK, NPU 3TOM NOBbIWEHNE ObINIO BbiParKEHO B
3HauuTenbHo 6onblien ctenenmn y cobak ¢ XbIM. 3T TecTbl 06bIMHO HE BbIMOAHAKOTCA B
06bI4YHbIX NabopaTopusax.

[MnoTepmms nHorga npucyTcTeyeT y naumeHTos ¢ OMNH, Ho oTcyTcTBYET y naumeHToB ¢ XbI (3a
NCKNOYEHUEM TEPMUHANbHbIX CTaANN)

[MnepKaanemmsa MoxeT HabnaaTbCA y NALUEHTOB C Pa3BUTUEM ONIUTYPUN UIN aHYPUN NPU
OlH n XMNH. Tnnepkannemma AoNKHa OTCYTCTBOBATb Y MNALMEHTOB C NOJIMYPUYECKOM NOYEYHOM
HeaoCcTaToyHOCTb, 6yab To XIMH nan OMNMH.

ApTepuanbHOe AaBAEHNE MOXKET ObITb HU3KMM KaK Npu aekomneHcmposaHHon XIMH, Tak 1 npu
OlNH Ao neyeHus, NPeanoNOKUTENbHO KaK cneacTemne 06e3BoXKmMBaHMA. [MNEPTOHNA MOXKET
ANPUCYTCTBOBATb NOC/AE BOCMOAHEHMA 06bema XKMAKOCTU KaK y naumeHToB ¢ OMH, Tak n ¢ XIMH.

Buoncua novyek moxKet bbiTb eANHCTBEHHbIM cnocobom otinmuuTtb XMH ot OMNH. Buoncua novek
HE NPOBOAUTCA, ECN NOYKM 3HAYUTENbHO YMEHbLLUEHbI U ByrpuUcTble U BbipaXKeHa a3oTeMMUS.




