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JEKIUS
OBE3BPEKXUBAHUE AMMMAKA.
OCTATOYHBIA A30T KPOBM.

JlonenT AHTOHOBA K.B.



NMAAH AEKLLUN

I. UcToYHUKH aMMHaKa B KJIETKaX.
I1. IIpyYUHBI TOKCHYHOCTH AaMMHUAKA.
I11. [TepeuuHoe o0e3BpekUBaAHUE AMMUAKA B TKaHAX (oOpa3oBanue amua0B AK, BocCTaHOBUTE/IbHOE

AMHUHHMPOBaHME, [VINK030-aAJJAHNHOBbIN IUKJI, 0MOJIOTHYECKAs POJIb) .

IV. OxonuaresbHOe 00e3BpeKUBAHNE AMMUAKA B MIOYKaX (00pa3oBaHue cojieil aMMOHUS, 0/pP0Jib)
V. OgoHuare/ibHOE 00e3BpPeKMBAHINE AMMHUAKA B IeYeHH (OPHUTHHOBBIM ITUKJIL, 0/ poJib).

V). Hapyuienusi padoTbl OpHUTHHOBOTO IMKJIA.

VII. llpuiaoxenue. Bzaumocsszb padboTbl OpHMTHHOBOTO HKMKJIA ¢ ITK.

VIII. IloHsiTHE OCTATOYHOIO 230TAa KPOBH. A30TeMUs

IX. U3mMeHeHUs colep:KaHUS MOYEBUHBI B KPOBHU /MO4Ye 1 AMMOHHMIHBIX C0JIed B MoYe (Taduia).

X. U3meHeHus comep:kaHusi KOMIIOHEHTOB OCTATOYHOI0 230Ta B KPOBH (Ta0Jau1a).

XI. CniucoK JiuTepaTryphbl.




NUCTOYHUKNM OMMUAKA B KAETKAX

1) AesamuHupoBaHue AK
B PA3AUYHBIX OPraHAX U TKAHAX

2) A€30MUHUPOBAHUE

OUoreHHbIX AMMHOB NOA Aenctemem MAO

3) A€e30MMUHUPOBAHME NYPHUHOBBLIX U TMPUMUAUHOBBLIX OCHOBOHMUH

4) rHneHue AK B KMLLEYHUKE NOA AeUCTBUEM CDEPMEHTOB M. O.

B KPOBU U LLUTO30AE KAETOK NPU PU3MOAOrM4ECKUX 3HaYEHUAX PH:

[+
NH3 N> NHa? (99%), NH3 (~ 1%)

AMMUAK - TOKCUYHOE COEAUHEHUE, OCOBEHHO AAf LIHC.




ll. MpU4YUHBI TOKCUYHOCTU AMMUAKA:

F

210 HapyLlaetr oomeH AK (TOOHCOMUHMPOBAHME)

1. Beicokoe coaep>xaHme NH, B TKOHAX b KOAMHECTBO

-ketoraytaparta (a-Kr), 1. k. oH cBg3bIBAET N30bITOK NH3,
peBpALLAaaCh B TAY, NpU YHOCTUM TAYTAMOTAETMAPOTEHA3bI.

NH, ’. "
» -
1 Y Xoa UTK (runosHepreTuyeckoe coctosHue). (LIRS

136bIToK NH3 A cuHTE3 rAyTamuHa 13 Ay B
HEPBHOM TKAHW MPU Y4ACTUM TAYTAOMMHCUHTETA3bI

(nepBryHOE obe3spexmBaHme). HakonaeHme F'AH B

BHbIX KAETKAOX NMPOMBOAMT K rOC/\/\OTl/I‘-IeCKOFO AQBAEHMA U
T BbI3BATb OTEK MO3Id.




ll. MpU4YUHBI TOKCUHYHOCTU AMMUAKO

3. TAY ] cHumxkaeT cnHTe3 TAMK, HapyLLOeTca NpoBeAEHME
HEPBHOIO MMIMYAbCA, MOBLILLUAETCH HEPBHO-MbILLIEYHAOS
BO3OYAMMOCTb, BO3HMKAIOT CYAOPOTM.

4. ANHa+ HOPYLLOET TDAOHCMEMBPAHHbIM NepeHoc Na+ 1 K+, oH
KOHKYPUPYET C HUMM 30 MOHHbIE KAHAAbI, YTO BAMIET HO
MPOBEAEHME HEPBHbIX MMIMYAbCOB.

5. m 4+ CABUTAET PH KPOBM B LLLEAOYHYIO CTOPOHY (4 NH4OH),
BbI3bIBAET AOAKOAO3. DTO h:pOACTBO Hb Kk kcAopoaAy, OH

[MAOXO OTAAET €10 TKAHAM, HTO MNMPUNBOAUNUT K TMMOKCUAU U
dHepreTu4eCKomy COCTOAHUIO, OTHETO CTPAAAET TAGBHbBIM

Q30M TOAOBHOM MO3T.




lIl. NTEPBUMHOE OBE3BPE)XXUBAHUE AMMUAKA B TKAHAX:

1) OBPA3OBAHUE AMUAOB AK:

) o6pasoeaHue TAYTAMUHA (MUTOXOHAPUU) - OCHOBHOU NYTb NEPBUYHOIO

OesppexuBaHnsa NH3 Bo Bcex TKaHsX (0co6 B HepBHOU). TAH ¢ TOKOM KpOBM
AET B NeYeHb U NOYKM.
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lIl. NTEPBUMHOE OBE3BPE)XXUBAHUE AMMUAKA B TKAHAX:

0) obpasosaHue ACMNAPATUHA: E - rAyTaMuH3aBucumMas (DXKMBOTHbIE TKAHU) U
aAMMUAK3AaBUCUMAS (OAKTEepPUAAbHbIE KAETKU) acCnaparMHCUHTeTAas3d.

COOH K‘ AT0 2w +P P GO—NH;
CH > CH,
2 acriapaauH- Qi /)
CH—NH, CUHmMema3sa CH—NH,
Mg 2+
COOH COOH

acnaprar acrnaparvH




lIl. NTEPBUMHOE OBE3BPE)XXUBAHUE AMMUAKA B TKAHAX:

2) BOCCTAHOBUTEAbHOE AMUHUPOBAHMUE (MO3r U Ap. TKAHMU):

a-KI + NH3 + HAAPH TA ATl - TAY + HAAP+

TAY r/\quMMH<:l4HTeTe3|>|> 'AH (Puc.2)

PoAb peakuum :
% CBA3bIBAHUE TOKCUYHOI'O NH3 B TKAQHAX
< OBPA3OBAHUE SAMEHUMDIX AK (FTAY, TAH n ACH)

BPA3OBAHUE TPAHCIMOPTHbIX POPM NH3 B KpOBMU (TAH u ACH)

(pacTBOPUMBIX U HETOKCUYHDIX)

¢ [AH n ACH - NCTOYHUKM A30TA B AHOOOAMYHECKUX PEAKLLUAX
3) BbIBEAEHUE NH3 U3 MbILLL, B BUAE AAA:
[AIOKO30OAAOHUHOBBIU LLUKA (Puc. 4)




ll1. 3). TAIOKO30OQAQHUHOBbBIU LLUKA

Puc.4 MbILLLLA

UHTeHCcuBHASA paboTa
SEAOK MbILLL,

11

AMUHOKUCAOTDI

ENVOINVI

FTAYTAMAT NMAPYBAT
4 Y AAT (Ne)

KPOBb

AIOKO3A {mmsmmmmm ['\|OKO3A ¢=mmmmmmm [AIOKO3A

3,3-5,5
MMOAb/A

MEYEHDb

MOYEBUHA
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lll. 3). [AlOKO30OAAAQHMHOBBIN LLUKA

1. Pacnaa 6eAKOB MbILLL,/MHTEHCUBHAS MbILLe4yHas paboTa

2. AesamuHupoBaHue AK/aHeprus
3. BoccTtaHoBuTeAbHoe amuHupoBaHue (FAAlILL HAAPH+H+)/nepBuiyHoe obesBpexuBaHue.
4. TPAHCAMUHUPOBAHMUE
MBK u TAY (AAT,MNP)
5. TpaHcamuHupoBaHue AAa u a-Kr (AAT,MP)

6. AesamuHupoBaHue Ay (FTAAl HAA+)

[AMKOAU3- AHA3POOHOE AUXOTOMUYECKOE OKUCAEHUE [AIoKO3bI (2 ATP)

[AIOKOHEOreHe3-CUHTE3 FAIOKO3bl U3 HEYTA€BOAHDbIX BELLLECTB/Ne4Y€Hb, MOYKHU
BUOAOTUYECKASA POAD:

1. U3 MbILUL, BBIBOAUTCS AMMUAK U MUPYBAT B BUAE AACHMUHA, K-U NOCTYNAET B Ne4Y€eHb;

2. B ne4yeHM U3 AAQHUHA OOpAa3syeTCs rAIDKO3d, KOTOPAs NOAAEPXMBAET

com3nororm4eckm ypoBeHb rAloKO3bl B KPOBU, O AMMMUAK NPEBPALLAETCSA B MOYEBUHY.




V. OKOH4YATEAbHOE OBE3BPEXXUBAHUE AMMUAKA B MOYKAX:

[Pucs. CUHTE3 AMMOHUUHbIX COAEN
[I‘qum] = l =
= @ I'nyramar
I'myramun - 2/£ y'ri'mnaaa - I'nmyramar nenm\p:)reﬂahaa » o-Keroriyrapar -

+ ; ] :
YAHHOHLI (CI , SOj )

h 4

NH,A [ AMMOHUUHbBIE COAU ]

|

DKCKpeuus




V. OKOH4YATEAbHOE OBE3BPEXXUBAHUE AMMUAKA B MOYKAX:

POAb OEPA3OBAHUA COAEN AMMOHMUS:
»/ B BUA€ COAEN AMMOHUA C MOYOU YAAASIETCA TOKCUYHBIM OMMUAK;

3TO OAUH U3 MEXAHU3IMOB NOAAEPXAHUA KUCAOTHO-OCHOBHOTIO
paBHOBECHUA B OPraHuime,

BbIBOAUTCSH U3ObITOK OHMOHOB KMCAOT 6e3 notepu katuoHoB Na+, K+ u Ap.;

2

0 BIMNEYEHU TAH n ACH ruaApoAnTUHECKHU A€3OMUHUPYIOTCSA:

[AH + H20  rAyTamuHasa . Ay + NH3

Q AcH+ H20 c:c:nc:pc:rv1|-|<:|3<:|> Acn + NH3

0 NH3 uAeT B OPHUTUHOBBIU LLUKA




V. OKOHYATEAbHOE OBE3BPEXXUBAHUE AMMUAKA B NMEYEHMN:

OPHUTUHOBBIN LLUKA MOYEBUHOOBPA3OBAHUA (OLL)

KPEBCA-TEH3EAAUTA

1) B maTpukce MuToxoHApumn: NH3 (43 sezamunuposanus) ¥ HCO3- (u3 LLTK) M
2ATP (43 LLTK) o6pasyloT kapbamouachocdar:

2A00 2AAOQ +P,
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OPHUTUHOBbIN LLUKA MOYEBUHOOBPA3OBAHUA

2) Kap6aMOUAbHBIM OCTATOK NEPEHOCUTCSH HA OPHUTUH C OOPA3OBAHUEM
LUTPYAAUHA (a-AK), K- 3aTEeM NEepEeXOAUT B LLUTOMACA3MY.

- NH>
i .Di |
R L
NH2 (NI 2)3 - NH
J= L 7 Oi 86 &i éadaai i &é
N=0 'T" “NH2 g cainoacaca (N ),
O7FOsHz  cooH Ni —NH,

éa0aai i eé- i Of addi * COOH
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OPHUTUHOBbIN LLUKA MOYEBUHOOBPA3OBAHUA

3) B uMTonAasme: 2-1 AMMHOTPYNNA AASl MOYEBUHbI MAET OT ACNAPTATAq,
K-U pedarMpyeT ¢ LUTPYAAMHOM, 06pa3ysi QPpruHMHOCYKUUHAT

NH, COOH NH COOH

! A Ai6+pP |l

N=0 H,N—Ni " N—NH—Ni

NH ¥ Ni 2 adaei éj 1 hoéoej a‘c‘: HN NI 2
(Ni 5)3 COOH Mgos (Ni ,); COOH

Ni —NH, NI —NH,
COOH COOH

beodoééei ani adoao adaei ei i noédei ao




OPHUTUHOBbLIN LLUKA MOYEBUHOOBPA3OBAHUA

4) OTwenAeHne chymapata ot APruHUHOCYKLIUMHATA NMPUBOAMUT K MOAYHEHMIO
PrMHUHA, B KOTOPOM ocTaeTcsa amuHorpynna ot ACIl. PymapaTt uaet B LLTK

NH COOH NH

- |

N—NH—NI N—NH2 FOOR
HN NI » ———————— NH e

addaeéi el l‘ nf)eoe: a0 - I + Ni

(Ni ;)3 COOH eeaga (NI 5); |

Ni —NH; * Ni —NH, COOH
COOH COOCH

adaei el i noéoei ao adaei ei 0 Oi adao




OPHUTUHOBbLIN LLUKA MOYEBUHOOBPA3OBAHUA

5) TMApPOAU3 QPrMHMHA ACET OPHUTUH, K-U BO3BPALLAETCS B MUTOXOHAPUIO U
B/—losb BKAIOYOETCS B LLUKA, U MOYEBUHY, K- MOCTYNAET B KPOBb.

|~ B o NH2
N—NH2 i) L b2
\. (NI 2)3 |

NH ~ | + N=0O

| aoaei aca NI —NH;

(N| 2)3 Ca 2+ uau Mn 2+ NHZ
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VI. b/POADb u HapyLwieHus paboTbl OLL

1).POAb OL;

O CuHTEe3 MO4YeBUHbI - OKOHYATEAbHOE 06e3BpEeXUBAHUE AMMUAKA

00 CuHTE3 ApruHMHA U NONOAHEeHHue ero cpoHAA B opraHusme (poAb APT COMOCT.)*
2) PETYAAUUA OL, (camocT.); 3) BBAMMOCBA3b OL, u LLTK (VII.Mpuaox. Puc.11)

f’MnepammoHuemus

(noBbiLLEeHMEe COAEPXAHUS AMMUAKA B KPOBM)
MPUYUHDI.

% 3060AeBAHMA Ne4vYeHu (renaTuT, LUPpPO3);

< HacAeAcTBeHHble AedhekTbl depmeHToB OL, NpMBOAAT K

r’mnepammoHunemuu | 1 Il Tuna, ULMTpyAAMHeMum,
ApPrMHOCYKUUHATYpUM, N'mnepapruHMHe MUm.

CUMNTOMbI CBA3AHbI C NPOSABAEHUEM AeUCTBUA ammuaka Ha LLHC.




VIl. MpuAoxeHue. B3aumocBsisb OPHUTUMHOBOIo unKAA (OLL) u LLTK

E KomneHcauusa aHeprosatpaTt B OL, u pereHepauus ACIT aaa OL,
LLTK: - coymapaT |—p- MOACT g— | pyMapaT <= OPHUTUHOBbIN LLUKA

* HAA+

| SATP L[N0« — HAAH+H+
TPAHCAMUHUPOBAHUE

lq - — — UTK <@ okcaroaueTaT —————————PpACI

Ay a
AAa N
rAlOKOHeoreHes rAlOKOHeoreHes

1. NMpu BkAOYEHUU PYMAPATA B LLITK komneHcupyeTcsa SATP, 3aTpAY€HHbIX HO CUHTE3 1 MOA. MOYeBUHbI B OLL;
2. U3 PYMAPATA OPHUTUHOBOIO LLUKAQ 30 cHeT 2-x peakuun LLTK o6pasyeTcs okcaroaueT, K-U NPEeBPALLLAACH
ACII (TpaHcamuHupoBaHue), uaet B OLL. DTo LMKA pereHepauum acnaptara us coymapara.




VIll. OctaTto4Hbin A3OT kpoBu / A3OTemus

1. U3 KpOBU MOYEBUHA NOCTYNAET B NOYKU U BbIBOAUTCSH C MOYOU
2. «OcTaToO4YHbIN (HEOENKOBbLIN) a30T» KPOBU —3TO CyMMapHoe

coagepxXaHne HUIKOMOJIEKYIIAPHbIX a30TUCTbLIX BelleCTB,

KOoTopble ocTalwTcAa B hunbTpaTe nocne ocaxaeHus 6enkoB..
3., KomnoHeHTbl ocTaTto4yHoro a3ota (OA): mo4vesuHa (~50%),
MOYeBas KUCAOTA, KPeATUH, KPEATUHUH, AMUHOKUCAOTDI,

UHAUKQAH, TMNNYpPOBAs KUCAOTA, OUAMPYOUH U AP.
(npoucxoxaeHune, NPUYUHbI Ay Ve KpOBMU — CM. . X).
4. MoBbILLEHNE YPOBHS OCTATOYHOrO A30TA B KPOBU — A30TEMUSA




Vill. ASOTEMUA

&

2 A30TEMUS

" \
NMPOOAYKLUNOHHAA PETEHUUOHHAA
yBenn4yeHmne obpasoBaHus CHUXeHue BbiBeaeHUs
komnoHeHTOB OA komnoHeHTOB OA ¢ mo4you
J \/ \ W,
IRk BHENOYEYHAA

CBsi3aHa C HapyLUeHeMm
3KCKpPEeTOpPHOM (pyHKLMM NpuU
natonoruu novek (OlH,

\ XIH) A\

CBsi3aHa CO CHMXXEeHUeMm
noyevyHoro KposoTokap A/,
HapyLl. KpoBooOpaLl. u ap.




|X. U3MEHEHUE COAEPXAHWUA MOYEBUHbI B KPOBU/MOYE n (AMC) B MOME

3ABOAEBAHUE COAEPXAHUE COAEPXAHMUE AMMOHMUUNHBIE
(COCTOAHUE) MOYEBUHbLI B KPOBU MOYEBUHbI B MOYE COAU (AMC)
1.3a60AeBAHUSA NEYEeHU
(renaTuT, umppos) + * + KOMMEH-
CATOPHO

2.3a6oAeBaHKE No4ek
(HapyLweHa 3KCKPEeTOPH.

yHKLMUSA)

asoTemus
++ peTeHLMOHHAS
no4ye4yHas

v

3. YCUAEHHbIN pacnaa,
TKAHEeBbIX 6eAKOB

asoTemus
+ NPOAYKUUOHHAS

A

4.U306bITOYHOE BeAKkoBOe
nMUTAHUE

asoTemus
+ NPOAYKUMOHHAA

A

5, beAKOBOE€ ronoAdHue

&

\

v
!
A
v

v

%



X. UBMEHEHUE COAEP)XAHUA KOMIMMOHEHTOB OA B KPOBMU

MO‘-IEBMHA e O6pasyeTcs B Ne4YEeHU B e Pacnaa 6eAKOB TKAOHEMH . 3060AeBCIHMe
OPHUTUHOBOM LLUKAE e 3ab6oAeBaHME NoYek neYyeHu
e U3GbITOYHOE BeAkoBoOE  beAkoBoe rOAOACIHMe
NMUTAHUE
MOYEBAA e Pacnaa nypuHOB B  3a6oAeBAHME NOYEK  beAkoBoOe ronoAdHUE
KUCAOTA Nne4YeHu U CAM3UCTOM  NMaaarpa
060A04KE KHNLLEYHUKA e U3GbITOYHOE BeAkoBOE
NMUTAHUE
AMUHOKUCAOTbI < U3 6eAkoB TKaHeH -AchnaA 6eAKOB TKAOHEU  beAkoBOe ronoAaHue
e U3 6eAkoB nNULLLU  3a60AeBAHUE NEeYEeHU * 3a000AEBAHUSA NOYEK
e BMOCUHTE3 3AMEHUMBIX e HacAeACTBEHHblIE (HapyweHue
AK 3a6o0AeBaHUs o6MeHa peabcopbumn)
oTAEeAbHbIX AK
(dbeHunAkeToOHYpPUA U ApP.)
KPEATUH e CUHTe3upyeTcs B NO4YKAX * 3Aa60AE€BAHMS MbILLL, e HapyweHune cuHTeE3Q
u nedveHu (Apr, F'au, MeT), B MOYKAX U NeYeHHU
UCMOAb3YEeTCS MbILLULLAOMHU




X. UBMEHEHUE COAEPXXAHNA KOMMNOHEHTOB OA B KPOBU

oneneT npouCXOXAeHMe

KPEATUHUH e O6pasyeTcsa B 3a6oAeBaHUE NOYeEK e 3000AE€BAHUS MbILLLL
MbILLLLOX U3 e UHTEHCUBHAS MbILLEYHAS (MmonaTus)
KpeatuHdocdaTa paboTa

BUAUPYBUH e O6pasyetcs B P2C * UHTEHCUBHbIN rEMOAU3 e AHemus

3a60AeBAHUE NEeYEeHHU
e HapyweHue oTTOKa
XeAuun (o6Typaums u Ap.)

npu pacnaae rema

MHAUKAH e O6pasyeTcs B Nne4eHn < YCUAEHUE FHUeHus e 3060A€BAHUSA NEYEHHU
npu o6e3BpeXXMBAHUN OeAKOB B KMLUEYHUKE (HapyweHue
UHAOAQ (NPOAYKT ob6e3BpexusaioLLen
rHueHus Tpu) yHKUUN)

TMNNYPOBA{ K-TA e O6pasyeTcs B Nne4eHn * YCUAEHUE FHUeHus  3a060A€BAHUSA NEYEHU
npu o6e3BpeXXMBAHUU OeAKOB B KMLUEYHUKE (HapyweHue
©GEeH30MHOU KUCAOTDI o6e3BpexuBaioLLen
(NPOAYKT rHUEeHus dYyHKLMH)

PeH)




bAATOAAPIKO 3A BHMAHME !

&
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