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lipeancnoBsue K U3AAHUIO
Ha pycCKOM fi3biKe

«HarngnHasg mMenvuuHcKas OMOXMMUs» HAlMCaHa aHMIMACKUM aBTOPOM JIOKTOPOM
Ix.I'. Conseem B ymoOHOI 111 BocTipusiTust (hbopMe — B BUJIE CXEM, KOTOpbIE Tpe-
CTaBJIIIOT OCHOBHbIE OMOXMMMYECKME MPOLIECCH U MeTaboJMYecKue IMyTH B KJIETKax
pPa3IMYHbIX TKaHE M OpraHoB yejoBeKa. Bce cxeMbl COMPOBOXIAIOTCS MCUEPIIbIBAIO-
IIIMMY KOMMEHTApUSIMU, aKIEHTUPYIOIIMMY BHAMAHWE YATATENSI HA CAaMbIX 3HAYUTENb-
HBIX aCIeKTaxX aHAJU3UPYEMbIX OMOXMMUYECKUX MTPOLIECCOB. PacCcMOTpeHbI BaxHe1me
KJIacChl XMMUYECKUX COEJIMHEHWM, YJYacTBYIOIIMX B OCHOBHBIX OMOXMMHUUYECKMX MPO-
1ieccax, OMucaHbl UX CTPOEHME M CBOMCTBA, IJIaBHbIE META0OJMYECKUE IMYTH, OIpee-
JISTIIOLLIME XXU3HEACSATEbHOCTh OPraHU3Ma, a TakKKe MEXaHU3Mbl UX PETYJISILIMUA B XXUBOM
KJeTke. B KaxaoM pasnesne aHaIu3UpyloTCsl BPOXIEHHbIE U MPUOOPETEHHbIE Hapyllie-
HUs1 MeTaboNIu3Ma, UX POJb B Pa3BUTUM TMATOJOIMUYECKUX COCTOSIHUN M TyTU MeauKa-
MEHTO3HOM KOPPEKLUM TaKUX HAPYILLICHUI.

TpeTbe M3naHME OOMOJHEHO TAaKWMM BaKHbIM pas3liesioM, KaK MOJEKyJsipHask Ouo-
Jorusi. CJOXHBIN A1 TIOHUMaHUST MaTepual M3J0XeH, KaKk U BO BCell KHUTe, YeTKO,
JIJAKOHMYHO M 3aTparuBaeT OCHOBHBIE aCIeKTbl MOJEKYJISIPHOW OMOJIOTMU; PUCYHKU U
CXEMbl TTOMOTAalOT OPUEHTUPOBATHCS U JIy4llle TOHUMATh MPOUCXOISIINE MPOLECCHl Ha
KJIETOUHOM YPOBHE.

B Ttex ciywasix, korma M3JI0KEHHE HEKOTOPBHIX BOIMPOCOB OMOXMMUU OTIMYACTCS OT
MPUHATOTO B OTEUYECTBEHHbIX YYeOHUKAX OMOXMMMWM, CHEJIaHbl COOTBETCTBYIOLIME TPU-
MeyaHMs. B yacTHOCTHM, 3TO KacaeTcsl TMpeACTaBIeHUN O KoindecTBe MosieKya AT®,
00pa3ylolMXxcsl MPYU OKUCIEHUN BOCCTAHOBJIEHHBIX KODEPMEHTOB B JbIXaTeJbHON LIETH.

M3naHue paccuuTaHO Ha CTYIEHTOB, aCIIMPAHTOB U IMpernoaaBaTesieil 0MoaornyecKux
1 MEAUIIMHCKUX BY30B, OMOXMMHUKOB, OMOJIOTOB, MEIMKOB, a TakxKe Ha ITUPOKUI KpPYyT
yuTaTeseid, UHTEPECYIOLINUXCSI MOJIEKYJISIPHBIMU TPOLIECCAMU OOeCTeYeHUsT KU3HEeIes -
TEJIbHOCTU OPraHU3Ma, MEXaHU3MaMU BO3HUKHOBEHUS MATOJOTUU U €€ KOPPEKIIUU.

/ﬂ% E.C. Cegepun



NMpeancnoBue K TpeTbemy U3AaHUIo

VYuebHoe mocobue «HarnsmHas MenuLMHCKAs OMOXMMMSI» IpeIHa3HAueHO ISl CTY-
JNIEHTOB MEIWIIMHCKUX BY30B M CTYJCHTOB OMOMEIMIIMHCKUX CIELMATbHOCTE: OMO-
XUMMKOB, YYEHBIX MEIULIMHCKMX J1abopaToOpuii, BeTepMHAPOB, CTOMATOJOroB, dap-
MaKoJIOTOB, (PU3MOJIOTOB, (DU3MOTEPATeBTOB, IMETOJIOTOB, CAHUTAPOB, MEIMIIMHCKUX
(GU3UKOB, MUKPOOMOJIOTOB U OYAYyIIMX CIIOPTUBHBIX Bpaueil. B HeM KpaTKo W HarjsiiHo
M3J0XEH TpeaMeT OMOXMMMM: KaXnasi TeMa 3aHMMaeT OJMH KHWXXHBIN pa3BopoT. Dra
KHUTa BBIXOAUT B cepuu «HarisimHbie mocodusi», B KOTOPOW OCOOEHHO LIEHUTCS Kpat-
KOCTb M3JI0KeHUsI. B CBSI3M C 3TUM HEKOTOpbIE CTOPOHBI OMOXMMHUHU (B YACTHOCTH,
MOJIEKYJISIpHasi OMOJIOTHSI) PAacCCMOTPEHbI B Apyrom ydyeOHuke — «HarnsinHast menu-
LIMHCKAasl TEHETUKAa».

Hepeako cTyneHTbl MEAULIMHCKUX CHELUATBbHOCTEN, U3ydalolliue OMOXMMUIO KakK
BTOPOCTEIEHHbBIN TTPEAMET, ObIBAIOT TPOCTO MOPAXKEHBI TEMU TPYAHOCTSIMU, C KOTOPBI-
MM OHU cTajkuBatoTcs. X yacTbie BOMPOChI, BpoJe Takux: «4To e HaM Halo 3HaTh U3
Bcero 3Toro?» uin «HyXHo i 3armoMuHAaTh BCe CTPYKTYpPHbIE (DOPMYJIbI U BCE XUMUUE-
CKMe peakuuu?» — JOJKHBI OBITH XOPOIIIO 3HAKOMBI JieKTopaMm. JleficTBUTeIbHO, O1o-
XUMUSI — CJIOXHBIM MpeaMeT, Meperpy>KeHHbIii MHOXeCTBOM AeTaieil. Ilepen crymeH-
TaMU Xe CTOSIT JBe 3a/auu: 1) U3y4uTh U TOHSTH IJIaBHbIE OMOXUMUYECKUE TTPUHIIUIIBI
M peakliMu, He BAaBasicb 0CO0O0 B JIeTalU CTPOEHUSI COEAUHEHU; 2) MOATOTOBUTHCS
K DK3aMeHaM, BHMMATEJIbHO M3Y4YMB JIEKLIMU U TPOLLUIble 9K3aMEHAIIMOHHbIE PabOThI,
YTOOBI BBIIEIUTh TOT 00beM MaTepuaja, KOTOPbIii UM TPEACTOUT BbIYYUTb.

Hame mocoGue MoMoXeT CTyAeHTaM CHpaBUThbCS ¢ 00eMMM 3agayaMu. Ha mepBbix
CTpaHUIIAX KHUTU MPUBEACHBI MOAPOOHBIE CXeMbl MeTabOJMYECKUX MyTeil, popmy-
JIbl BEUIECTB M (PEPMEHTHI, KaTaTU3UPYIOIIME PEaKIIMU B OCHOBHBIX METa0OJIMYECKUX
npoiieccax. M3yuuB ux, CTyAE€HTbI CMOTYT MOHSATh U YCBOUTb MPUHUUIBI OUOXUMUU
MeTaboanueckux mpoieccoB. CTyaeHTaM CJieayeT BbISICHUTh KOHKPETHBIE TpeOOBaHMUS
CBOEro 5K3aMeHaTopa, YTOObl OMpeAeUTh O0OBbEM HEOOXOAMMOW /JIsl 3alTOMUHAHUS
MHMOPMALIUHN.

B 3axiioueHue ckaxy, YTO Ha CO3MaHUE ITOM KHUTU MEHSI BHOXHOBWJI YCIIEX KHUTH
«Harnsaneiii MeTaboau3M», KoTopyto 51 Hanucal B 1994 r. u KoTopas BblaepxKaia yxe
Tpu niepensaanusi. Knura «HarnsgHbeiii metabonusm» 0osee cioxHa, yeM «HarnsoHas
MeIUIUHCKass OMOXMMUsI», HO 00€ OHW HANMCAHbl B OHOM CTHWJIE, U MO3TOMY 3aUHTE-
pecoBaHHBIE YUTATEJIM MOCJe 3HAKOMCTBAa ¢ «HariasamHoi MeIMIMHCKONM OMOXUMME»
MOTYT MPOAOJDKUTh M3YyYeHUE MeTaboIM3Ma U ero HapyllleHui yxke Ha 00jiee BbICOKOM
YPOBHE.

Jnc.I. Conesetr
Cyppeii, AHIIUS
j.salway@btinternet.com



bnaropapHocTu

Ilocine oOcyxxneHUsI ¢ MOMM peIaKTOpOM HOBOro, TpeTbero usnaHusi «HarisimHoit
MEIULIMHCKON OMOXMMUM» CTAJI0 OYEBUIHO, YTO B HETO JOJKEH OBITh BKIIIOUEH pasfel,
MOCBSIILEHHbII MOJIEKYJIsipHOI Ouosiorun. K coxaneHuto, MosieKyJsspHas OUoJIorus
He caMblii MOM CUJIbHBIM mpeamMeT. [Ipexae yeM HauyaTh pabOTy Ham 3TON KHUIOM, 5
OTIpaBWJICS Ha 4eThipe AHA B Yelmp, K MouM Ipy3bsaM, O-py Ilutepy Bapty u ero
KeHe JIxeitH. [Tutep MOCBITUI CBOIO Kapbepy MOJEKYJISIPHOI OMOJOrUHU, U MOITOMY $
ObLT OYEHDb paj, KOrma OH TPEUIOKUI OCBEXUTh MOM 3HAHUS B 3TOM YBJIEKATEIBHOMN
TeMe. MHe OblT OoKazaH TeTUIblii MPpUEM B MX KpacuBOM Jome. Tak s cTajl y4YeHUKOM
ITutepa. Mbl onpeneaiu U CTPYKTypUPOBAIM coaepxKaHue U MopsiaoK riaB. KoHeuHo,
IMIOMMMO PabOThl MBI YACISIIM BPeMST OTIBIXY, TAKUM OOpa3oM, Y MeHS BBILIET OYEeHb
MPUSTHBIA, MPONYKTUBHBIN U He3aObiBaeMblii BU3UT. [TuTep momoraj MHe coBeTaMU U
OIOOPEHUSIMU BILIOTh 10 3aBEPIICHUS TOCIEAHEN CTpaHUIIbl KHUTU. be3 HeoleHnMoit
noMouu ITutepa HEBO3ZMOXKHO ObLIO Obl HAITMCAHWUE DTOW KHUTH.

W BHOBBL MHE ITOCYACTIMBUIOCH paboTtath ¢ DieiiH JlerreTt n3 OKchOpACKOro cow3sa
NM3aiiHepoB U WUTIoCTpaTopoB. [lepBoouepenHoit 3anaueii DeiiH ObI1I0 OOHOBUTDH XY10-
JKECTBEHHYIO COCTABJISIIOLIYI0O KHUTU U CleaThb BCE CXEMbl M WIIIOCTPALMU, KOTOPhIE
MPUCYTCTBOBAIM BO BTOPOM M3JaHMU, LIBETHBIMU U SIpKMMU. BTopas 3amaya — uHTEp-
npeTauys ¥ oopMiIeHEe MOUX TTPUMUTHUBHBIX HAOPOCKOB PUCYHKOB JIJIST HOBOW TJIaBbI
«MosekyJsipHasi OMOJIOTHSI», UYTO OHA U cAejaja ¢ MPUCYIIUM il TaTaHTOM.

Ha poxnecTBeHCKON BeYepMHKE s BCTPETUJ MOETO CTaporo KOJulery, mpodecco-
pa IMutepa Tlonbadapba. OkpbUieHHBbIN AyXoM PoxaecTBa, OH MPeIIOXUI MHE CBOIO
MOMOIIb W YASIWJI BpeMsl MPOUTeHHI0 Moeil KHurh. C MpUCylIMM eMy BHUMaHUEM K
JIeTaJisIM OH TIPOCMOTpPES MO0 paboTy, Aajl HECKOJBKO MYIPBIX COBETOB M KOHCTPYK-
TUBHYIO KPUTHUKY.

41 odeHb OjaromapeH YUTATENISIM, KOTOPbIE MPUCHUIAIN MHE IO TTOYTe COOOIICHUS
00 ommbKax, Ipy3bsM M KOJUIETaM, COBETaM 3KCIIEPTOB, B YaCTHOCTU I-py KumbGepmu
Hoymu, n-py Jlrocu Dnduk, n-py Aune I[noyH, npod. Kury ®@peiiny, Po3mapu Ixeitmc,
npod. appu Moanny, npod. dxopmxy Kaccy, n-py JIuze Meiipa u a-py XeneHn Crokc.
Kpome Toro, s elle pa3 xoTes Obl BbIpa3uTh 06JarofapHoCTb TeM, KTO BHEC CBO HEOLIEHH -
MBIl BKJIaJl BO BTOpO€ M31aHue 3Toii KHUTK: Tipod. Jlopan Aruyca, n-py YuHHy AxepHy,
n-py bearpuc DBaHc, n-py MaptuHy OreptoHy, npod. Jxxopmxy Danepy, n-py dxaHer
bpayn, n-py Hxeddpu ['mb6oncy, n-py bappu I'yamy, n-py bpiocy 'pudduny, npod.
Cruseny Xautopany, npod. Kpucy O'Kannarany, n-py AuHe Caaga u Mapu Ckeppu.

MHorue peueH3eHTbl OTMETWJIM OTJIMYHBIA WHIEKC LIMTUPOBAHUSI HAa PELEH3UIO,
cocTaBieHHy0 OuiunmomM DcIeTToM sk BTOPOTo U3AaHMs, U s1 ObLT OYeHb paj, Koraa
OH COTJIaCWJICSI TIOMOYb MHE eIl pas.

Moii penaktop MaptuH [PBUC MOAAEpXUBaA MEHSI Ha TMPOTSKEHUU Bceil Moeit
pabotbl. OH OTBeyaJl Ha MOW 3JICKTPOHHBIE MUCHbMa C HEOOBIYAWHON OBICTPOTON —
HauBaxHeilllee ycioBue sl obecriedyeHus 3HHEKTUBHOrO 3aBeplieHUs] PabOThI.
Kpome Toro, ObL10 O4eHb IPUATHO padOTaTh ¢ APYTMMU YIeHaMU NpodeccruoHaIbHOI
koManHabl Wiley-Blackwell, B ocobeHHocTn ¢ Xuzep DmaucoH, Jlecau Dcnerr, XeneH
Xapsu, Kapen Myp, Jlopoit Meppu u beomom HoproHoMm.

K coxaneHunto, HEKOTOpbIE OIIMOKM M HETOYHOCTH OYIyT MMETh MECTO B KHMTE, U S
ObLT OBl OUYEHb MPU3HATEJEH, €C/d Bbl 0OpaTUTE HA HMX MO€ BHHUMAaHUE.

Haxkownen, g eme pa3 6garogapeH moeil xxeHe Huku 3a moaaepxkKy, TepIUMOCTb K
MOEW TTOCTOSTHHOM 3aHSITOCTH B CBSI3W CO CPOKAMM IyOJIMKAIINU, a TakKKe 3a XpaHeHHe
B CTPOrOM TOpPSIIKE TOKYMEHTOB M OyMmar, CBS3aHHBIX C HalMCaHUEM 3TON KHUTHU.

. T. Conegeii
Cyppeit, AHIIUs
j.salway@btinternet.com



Cnucok cokpawenui

® _ 060o3HAUEHNE TIPENAPaTOB, aHHYJIMPOBAHHBIX

u3 T'ocymapcrBeHHoro peectpa JIC

¥ — 0003HAaYEHNE HE 3aPErMCTPUPOBAHHBIX B PMD JleKapCTBEHHBIX
CpPencTB

2,3-BOI' — 2,3-6uchocdoraunepar

2,3-API' — 2,3-mudocdormmmepar

AID — apenosuHmudocdar

AKTI — agpeHOKOPTUKOTPOIIHBI TOPMOH

AJIT — amanmHaMuHOTpaHCchepasa

AM® — aneHosuHMoHODOCHAT

AT® — ageHosunTpudocdar

A®K — aktuBHBIE (HOPMBI KUCIOpOIA

TJTIOT — mepeHOCUMK TII0KO3bI

I'MTI'-KoA — 3-runpokcu-3-metwiraytapui-KoA

JHK — ne3okcupuOOHYKIIEMHOBAsI KUCJIOTa

KK — xpeatunkuHaza

KoA — xosH3uMm A

KOMT — karexon-O-meTunrpaHcdepasa

JITIBIT — numonpoTeuH BHICOKOU TJIOTHOCTH

JINTHIT — nunonpoTreuH HU3KOM IUIOTHOCTHU

JIITOHIT — nunonpoTenH OYeHb HU3KOM IJIOTHOCTU

JITIIIIT — nunomnmpoTeuH MpOMEXYTOUHOH TJIOTHOCTU

MAO — MOHOaMMHOKCH/1a3a

MTIIHK — mutoxonapuanbHas JHK

HAJl" — HUKOTMHAMMAANEHUHANHYKICOTU]

HAJ®" — HUKOTMHAMMAANEHUHIMHYKICOTH A docdat

PHK — pubonykiienHOBasi KucjioTa

TKHWJI — TspKenblii KOMOMHUPOBAHHBIN UMMYHOACHOULIUT

YT® — ypununtpudocdar

®-2,6-6ucd® — Gpykro30-2,6-6uchocdar

DAJl — diaBuHAIEHUHAMHYKIICOTHU

DOUD2 — docharunmnnHo3uTon-4,5-6uchocdar

DOUD3 — pochaTumunuHosuton-3,4,5-tpudocdar

OMH — ¢paaBUMHMOHOHYKJICOTHU/L,

IM® — uurtuamaMoHodocdar

DAP — 5KBUBaJIEHT aKTUBHOCTU PETHMHOJA

HbAlc — raukupoBaHHast ¢dpakiiusi TeMOorioouHa

ORAC (oxygen radical absorbance capacity) — crnocoOGHoCTH
MOTJIONICHUS PaMKaJIOB KHUCIOpOaa

pH — BomopomHBIil TTOKa3aTenb



OcHoBHble 0003HAuYEHUSA

losicHEHNSA K KapTUHKaM

Lo},

AkTUBHBI
peuentop

Korpa UHCynuH cBs3bIBagTCS
C o-Cy6beanHuLamm, npomc-

MeTabonun4eckui npouecc

B WHCYNUHA |

NPOTEKAET B CEPAEYHON MbILLLE ; XOUT ayrodocropunuposanie
i et B-cy6beanHuL, v peuentop
) (%) aktusupyetcs

IRS-1 — cy6eTpar-1
MeTa6onunyecknii npouecc VIHCYNHOBOrO peLenTopa

NPOTEKAET B CKEJIETHbIX MblLLLAX

\

benok p85. 310 perynsatopHas
cybbenHuLa pocdomnHo3un-
TON-3-K1Ha3bl. benok p85
CBA3bIBAET CYOCTPAT-1 NHCYNMHO-
BOr0 peuentopa ¢ pochomHo3m-
TON-3-KMHA30MA. VimeeT moneky-
nsapHyto maccy 85 kfla

Mokasarenu aHann3a Kposu
NMET AnarHocTnyeckoe 3Ha4eHme

MeTabonunyeckunii npouecc
BbIBefieHMe ¢ MOYOI Unun dhekanuamu. NpoTeKaeT B NeYeHn
PeaynbTarbl aHann3a Mo4u/kana umeroT

JNarHoCTNYECKOE 3HaYeHe ®octhonHo3NTON-3-KNHA3a.

docthopunmpyet rupoKCUbHY0
rpynny docaTnannnHozn-
Ton-4,5-Anchocara (PNP2)

B MONOXEHUN 3 ¢ 06pa3oBaHnem
hocatngunuHoanton-3,4,5-tpu-
occpara (PUP3)

MeTabonu4eckuin npouecc

SAM (S-afeHo3UNMETUOHMH),
MpOTEeKaeT B NoYKax

[I0HOP METUIIbHBIX Fpynn

CepuH/TPeOHNH-NPOTENHKIHA3A (apyrue
asBaHua — Akt, npoTenHkuHasa B)

o

CepuH/TpeoHUH-NPOTEMHKNHA3a
(npoTenHkmHasa B). Cs3biBaeTcs
¢ dhocpatuannmHosnTon-3,4,5 -
Tpudpocarom

¢

lMpeaMeT TeKyLLMX MCCneaoBaHunii
UNN KITMHNYECKNX UCTbITAHNIA;
CMOPHbIE AaHHble

A
X

Tnapoco6Has rpynna ®ochonHo3NTON-3aBUCHMAS KHa3a-1

DochonHo31TON-3aBUCMMASN
KnHa3a-1, akTuempyetcs
docarnannnsosnton-3,4,5-

. Tpudpochatom
MpeameT TeKyLIMX NCCNEA0BaHMIA

UMW KITUHUYECKNX UCTIbITAHNIA;

CMOPHbIE JaHHble lmapodunbHas rpynna

KnHa3a-3 rnnkoreHcuHTasbl

KnHasa-3 rnmkoreHcuHTasbl.
AKTUBUPYETCA NpK
ronogannn. Hrubupyetcs
(hepMEHTOM CEpUH/TPEOHNH-
NPOTEMHKMHA301 NyTeM
thocchopunuposaHns

MoTpe6neHne nuwy;
COLIEPXKMTCA
B MULLIEBbIX NPOAYKTAX

Uuknuueckuniic AM®D

[UKnM4ecKuit

AN

00 A A
0. 0 ol 0

AkTMBHaA
npoTeuHKuHasa A 0

HeaktuBHas

nporeuHkuHasa A lMpotenHdgocdarasa-1.

HaToulak; ronogaHue

lpoTenHknHasa A aktusupyetcs Luknudeckum AM®,
KOTOPbIV CBA3bIBAETCS C PErYAATOPHBIMU (MHTMBUPYIOLLMMK)
Cy6beaMHULAMN, U OHU OTAENSAIOTCA OT KaTanuTUYECKNX CyObeanHNL

AKTUBUPYETCH B X0fi€
TPaHCAYKLUMY CurHana
VHCYNNHA
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llepeson eanHul maccobl B

eaununyb! GU

(pH 7,35-7,45) 35-45 Hmonb/n
06wuin Gunupy6un Kanbuuit Kpeatunuu Inioko3a N
pH =-log;, [H'] B Monsix
T.€.100 HMONB/N
<20 (x17,1) S 2.0-2.5 (x 0,25) 8-10 60120 (x 88,4) 0.6-1.3 <6.0 (x 0,056) <110 = -10g,, 0,0000001 = pH 7,0
— — — — —_—
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] 100 695 [
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0,6-1,25 <29 1939 725 2% o500 | <15 M9 a3 37 Y0¥ g0 | |AG G009 Tles
—_ —_ R ———— e —_—
MMOnb/n (= 0,323) mr/100 mn HMOMb/N (= 12,87) Hr/100 mn MMonb/n - (+0,0113) mr/100 mn MMOnb/n - (+0,357) mr/100 mn MMOnb/n (+0,0259) mr/100 mn
. 10 80 : 4,0 T 350 16 — 45 8 C 300
] = 6,0 1t o
3,0 9 4 r C o
i 70 F55 N 143 [40 73 L
1Es = 5,0 1t - 250
b =9 = " 35 C
25 J 60 C a5 30— [ 12 C 6 C
1E7 E ] 250 r F
] - 1[ — 30 £ 200
204 E ¢ s04 F40 251 [ 103 [ 53 F
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] s 1 150 20 -
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1E, 104 F 05 [90 24 b, 19 F
] — 05 1C C —
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G Kucnortbl, 0CHOBaHUA U UOHbI BOJOPOAA (MPOTOHDI)

Onpeneneuue pH 10 000 x 100 000 = 1 000 000 000 = 10°
pH — 3To oTpuuarenbHbIN NeCATUYHBIN Jorapu(M KOHIIEHTpa- nnn
MU UOHOB BOAOPO/A. 10% x 10° = 10°

. (NPY YMHOXEHUM YUCEN MX NOKA3ATENN CTEMEH CKaAbIBAOTCS)
pH=log,o[H"]

Tax, npu pH=7,0 KoHIEHTpallMsi MOHOB BOJOPOJAa COCTABJISIET Log—;= log x—log y
0,0000001 MMonb/1, uiu 10”7 MMOJB/1.
Hecsitnunbiit torapudm 0,0000001 pasen —7,0. 1
TakuM 00pa3oM, OTPMLIATENbHBINA JAeCATUYHbIN JorapudmM paseH Log =~1log x
—(—7,0), t.e. +7,0. Orcrona pH=7,0.

Puc. 1.1. Bcmomuum cBoiictBa jJorapudmoB

Yueno 3anuch B Bupie JNlorapuchm no Yucno JNlorapuchm no ocHoBakuio 10
10 B cTEneHU «n» ocHoBanuio 10 ] 0
1000 10° 3,0 2 0,301
3 0,477
100 102 2,0 4 0,602
5 0,699
10 10° 1,0 6 0,778
7 0,845
1 100 0 8 0,903
9 0,954
0,1 101 -10 10 10
20 1,301
0,01 1072 -2,0 30 1,477
200 2,301
0,0000001 107 -10 2000 3,301

Puc. 1.2. Hexortopbie yncia U WX JOrapudMbI

Enunnua MpuHsaToe 0603Ha4YeHue Y710 TaKoe 0CHOBaHUE
1 Monb Ha nuTp 1 Monb/AnTp — 1 mone/n OcHOBaHMe — 3TO BELLECTBO, CMOCOOHOE MPUCOEANHATL MPOTOH (MOH BOJOPO-
0,001 monb Ha nuTp 1 Munnumons/mutp - — 1 MMONb/N fia, H) ¢ o6pasosanmem KucnoTbl. pUMepoM COMPSKEHHOTO 0CHOBAHMS ABNS-
0,000001 monb Ha uTp 1 MUKpOMONL/AUTP  — 1 MKMONb/T eTCS NaKTaT: OH NPUCOBAMHSAET NPOTOH ¢ 06pa30BaHMEM MOMIOYHOI KMCNOTbI
0,000000001 monb Ha nuTp 1 HaHOMONbL/NNTP — 1 Hmonb/N Y70 TaKoe KUCnoTa

Kucnota — 370 BeLLECTBO, KOTOPOE ANCCOLMUPYET B BOAE, BbICBOOOXKAs
NPOTOHbI (MOHbI BOAOPOAA, HF). Mpumep KNcnoTbl — MO04Has KucnoTa

CunbHas kucnora (Hanpumep, consHas KUcnoTa)
370 K1UcnoTa, KOTopas NOMHOCTbIO ANCCOLMMPYET B BOJE,

BbICBOO0XAast NPOTOHbI
3 H JKBUBANEHTHbIE 3HAYEHUS KOHLIEHTPALMN NPOTOHOB
Havenue p B IPYruX eMHULax Cnabas kucnota (Hanpumep, Mo'eBas KucNnoTa)

970 KNCNOTa, KOTOpas AUCCOLMMPYET B BOJE HE MOMHOCTbLI0. B NpuBegeHHOM
npuMepe Mo4eBas KICNoTa AUCCOLMIPYET Ha ypaT 1 NPOTOH

Puc. 1.3. PacummdpoBka eauHuil misi 0003HAYeHUsT KOHLIEHTpaALIMUA
BELLECTB B pacTBOpE

pH 1 0,1 MOnb MOHOB BOAOPOS HA NIUTP, UMK

10" MoMnb MOHOB BOAOPOAA HA NIUTP, AN

10" r nona BogOpOAA HA NUTP Puc. 1.4. Onpenenenue KuciaoT u ocHoBanwii mo bpéncremy—Jloypu
|Bronsted, Lowry]

pH 14 0,00000000000001 monb/n, unn

1071 Monb MOHOB BOLOPOAA HA MUTP, NN

107" r noHOB BOROPOAQ HA AUTP

Puc. 1.5. pH u sKBuBajeHTHbIE 3HAUEHUSI KOHLIEHTPALIMU TTPOTOHOB

12 KMCNOTLI, 0CHOBAHMA U MOHbI BOAOPO/A (MPOTOHbI)



BenuunHa pH apTepuanbHoii KPOBM NpU aunaose Mpumepbi
pH 6,8 160 Hmonb/n
PHE.3 130 Hmonb/n MeTtabonuyeckuit aumnaos
pH7,0 100 HmMonb/n (Hanpumep, anabeTtnye-
PH. B0 wons/n A
pH7,2 63 HMOsb/N aunao3); pecnmpaTopHbIn
pH73 50 HMOnBL/N aunpos

HopmanbHble 3Hauexus pH apTepuanbHoil Kposu
pH 7,35 45 HMonb/n
pH 7,36 44 Hvonb/n B HopMe ypoBeHb pH
pH 7,38 42 Hmons/n atepuanbHon KpoBsn
pH7.40 40 oo KoneneTon s aranasone
pH 7,42 38 Hmonb/N (45-35 Hmonb H*/n)
pH 7,44 36 HMOITB/N
pH 7,45 35 Hmonb/n

BenuunHa pH apTepuanbHoOi KPOBM NpK ankanose Mpumepbi
pH7,5 32 Hmonb/n
pH7,6 26 HMOb/N
pH7,7 20 HMonb/N MeTabonuyeckuii ankanos;
OH738 16 HMONL/T PECnupaTopHbIii ankanos
pH7,9 13 Hmonb/n
pH 8,0 10 HMoOnNb/N

Puc. 1.6. [Mpumepsr 3naueHunii pH, BcTpevyarommxcss B KIMHUIECKOM
MPaKTHUKeE

Yro o3nauaer pH?

pH — 310 BonoponHslii mokasaresb pactBopa (Power of Hydrogen).
Bennuuna pH, mo omnpeneneHuo, paBHa OTpULIATEILHOMY JECsI-
TUYHOMY JloTapudMy KOHIICHTPAIIMM MOHOB BOIOpO/a. Y UWTa-
TeJiell MOXET BO3HUKHYTh BOIPOC, 3aUueM BOOOIIE MOHAI00UI0Ch
BBOJIUTH HOBOE ITOHSTHE, HE IPOIIe JM BbIpaXaTh KOHIIEH-
TpalMI0O MOHOB BOIOpOJIA B OOBIYHBIX enuHHUIaX. Jlejo B ToM,
yTo moHsThe pH ObL10 BBemeHo xumukamu. OKazanaoch, 4TO
MPY TIPOBEJICHUN XMMHUYECKUX OIBITOB 3HAUMTEIHHO YHIOOHee
BbIpaxkaTb KOHIEHTPAILIMIO MOHOB BOJOPOJA Yepe3 BOAOPOAHBIN
nokasatesib. B kiimHUYeckoi nmpakTuke Mbl usamepsieM pH apre-
pHMaNTbHOM KPOBU, KOTOPBIN BapbUpPyeT HE3HAYMTEILHO — OT 6,9
no 7,9, HO XMMUKM HMMEIOT JeJ0 CO BCEM CIEKTPOM BO3MOX-
HbIX 3HaueHuit pH, ot 1 no 14. Ecau Obl Mbl BbIpaxkaln KOH-
LIEHTPALMI0 MOHOB BOAOPOJA B OOBIYHBIX €IMHMIAX (MOJIb/J),
BBIYMCJICHUSI OKa3aJUCh ObI CIMIIKOM TPOMO3IKMMU (B Kaue-
CTBE MpUMepa Takue 3HaYeHUs npuBeneHbl Ha puc. 1.3). Takum
obpa3oM, ucnojib3oBaHue pH 3HauuTENBLHO O0JIeryaeT U CoKpa-
maer pacyeTel. Ha puc. 1.6 mokasaHbl HOpMaJIbHbIE 3HAYEHUS
pH kpoBu U KpaitHue 3HaYeHMSs], KOTOpble HaAOJIONAIOTCS TPU
MaTOJOTMYECKUX COCTOSIHUSIX, COTMPOBOXIAIOIIMXCS Pa3BUTHEM
alua03a Wik ajkanosa.

llikana pH — He nuHelinas!

Boipaxxenue «pH kpoBu naimeHta uamenwics Ha 0,3 eqMHULbI»
0O3HayaeT, YTO KOHLIEHTPAIMsI MOHOB BOIOPO/a MOBbICHIACH (WK
TMOHU3MUJIACh) BIBOE.

Korma MBI ciplimuM, 4to «pH apTrepmaibHON KpPOBU Mallv-
€HTa IOBBICUJICS/TIOHM3MICS Ha 0,2», Mbl MOXEM HEIOOLICHUTh
WCTUHHOE W3MCHEHWE KOHIICHTPAIlMM WOHOB Bomopoma. Bcerma
HYXHO TIOMHUTB: 3HaueHne pH — aro morapudm. Tak, ecnmu pH
aprepuaibHON KpoBu cHusumics ¢ 7,20 no 7,00, aTo o3Hauaer,

YTO KOHIIEHTpPAIMsI MOHOB BOJOPO/A U3MEHMIACh HA 37 HMOJb/J,
a magenue 3HadeHus pH ¢ 7,00 1o 6,80 cOOTBETCTBYET MOBBILIIE-
Huto [H'] Ha 60 HMoOmB/I1.

JHecsaTnuHbIi torapudm urcna 2 paser 0,3 (2=10%%). TTostomy
ecin pH mamaer Ha 0,3 emuHuubl, Hanpumep, ¢ 7,40 mo 7,10,
5TO 3HAYMT, YTO KOHLEHTpauus moHoB H' mosblcmiach BiBOe
(c 40 no 80 Hmosb/n). CooTBeTCTBeHHO MoBbilIeHWe PH ¢
7,40 no 7,70 orpaxaeT MOHMXeHHE KOHLEHTpauuu noHos H'
¢ 40 no 20 HMOJB/I.

VYpasHenue lengepcona-Xaccenbbaxa
Cnabast KMcjioTa AUCCOLIMUPYET CIACAYIOIIUM 00pa3oM:

+ | e
HB<H +B .
Cnabasi KucjaoTa <> MPOTOH + COMPSIKEHHOE C KUCIOTOM
OCHOBaHMUe,
rne HB — cnabasg xuciaora, KoTtopash AUCCOLUUPYET HA MpPO-

toH H" n compsixeHHoe ocHoBaHue B~ [mpumeuaHue: oGBIYHO
aBTOPbl 00O3HAYAIOT COMPSIKEHHOE OCHOBAHUE CUMBOJIOM <«A »
(aHMOH KHCJIOTHOTO OCTaTKa), OJHaKo A — 3TO TepBasi OykBa
aHTJIMICKOro ciioBa «kuciora» (Acid), 4To MOXET BBECTH ydya-
LIMXCS B 3a0ayxaeHue].

ITo 3aKkoHYy IEWCTBYIOLIMX Macc:

(o 1B
[HB]

rae K — KOHCTaHTa IMCCOLMALINMN.
[IpomorapudMupyem TOTydeHHOE BBIpaXKEHHE:

logK=log[H "]+log[B ]—log[HB]

—log[H " ]=—logK+log[B ]—log[HB]

1.e. pH=pK+log([B |/[HB]).
U B utore noyunm ypasnenue I'ennmepcona—Xacceabdaxa:

pH=pK+log(|conpszkenHoe ocHoBaHue]/[Kuciaoral).

Knuunyeckasa 3Ha4MMoCTb ypaBHEHUA
lFenpepcona-Xaccennb6axa

IIpowtiocTprpyeM ee Ha MpUMEPe PEeCMPATOPHOTO aluao3a U
PeCIIMpPaTOPHOTO aTKajo3a.
ITo ypaBHEeHMUIO:

pH=pK+log ([conpskeHHOe ocHOBaHMe|/[KucaoTal).

3HauuT, AJ1A OMKapOOHATHON OydepHOii cMCTEMBbI OHO MMEET BHI:
g [HCO,] '
pGo

Wiu, Ha000pPOT, KOHIEHTPALMS MOHOB BOJOPO/A:

] oc 2202
[HCO;]

Jpyrumu ciioBaMu, KOHIEHTpALMsI KOHOB BOAOPO/A MPOIMOPLIMO-
HajJibHa OTHoIlIeHUto kKonmvyectBa CO, K KOHLEHTpaUUu OMKap-
6oHaTta B KpoBu. CienoBaTeibHO, MPU TUNEpKANHUH (BBICOKOIT
koHueHTpaiuu CO, B KpoBu) otHouieHue pCO, k HCO;  mpe-
BbIIIIAET HOpMaJbHOE 3HAYeHWe. 3HAUMUT, KOHLEHTpaLus Ipo-
TOHOB moBbImeHa (T.e. 3HaueHne pH Huzkoe). Takoe cocTosiHue
Ha3bIBAETCSI PECTIMPATOPHBIM allMI030M.

HamnpoTtuB, rumokanHusi, BbI3BaHHAsl TUICPBEHTWISILIMEN JIeT-
KUX, IPUBOIUT K PECIIMPATOPHOMY ajKasiody. B 3ToM cocTostHuM
koH1eHTpaiust CO, B KpoBu noHmkeHa. COOTBETCTBEHHO KOHIICH-
Tpauus IIPOTOHOB Takke OyneT HU3KoM (T.e. pH BBICOKUM).

Knmuanyeckass 3naummocts pH u OydepHBIX cuctem OymeT
ornucaHa B TJ1. 2—5.

pH =<lo

2
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e Yt1o Takoe pH

Mouemy XXe MHOrME y4alwuecs He MOryT pa3o6parb-
CSl B TEOPMM KUCIIOT U OCHOBAHMIA?

DT0 MPOUCXOIUT U3-3a 3JOYNOTPEOJEHUS CAOKUBIIAMCS
«IICEBIOHAYYHBIM KAPTOHOM»

YacTto Teopuio KUCIOT M OCHOBAaHWI CYMTAIOT TPYIHOU TEMOIA.
B 3Toit Teopumn paccMaTpMBaeTCs IOHSITUE KUCIOTHI KakK Belle-
CTBa, CITOCOOHOTO TUCCOITMMPOBATH Ha aHMOH KUCJIOTHOTO OCTaT-
Ka (COMpsiKEeHHOE OCHOBaHME) U Ha MOH Bojgopoa (nmpotoH). Eine

BonbHOM B OTAENEHWUN MHTEHCUBHOM TEPaNuM ¢ NAaKTauna03om
pH=7,15 UMeeT KOHLEHTpaLuio NaKkTaTa B apTepuanbHON KpoBm

B 1962 r. Kpus (Creese) ¢ coaBTOpaMH B CBOEH CTaThe B JKypHase
«Jlanuer» (Lancet) mucaiu, 4TO «8 MeOUUUHCKOU aumepamype,
NOCBAWEHHOI IMOll meme, A6mopvl 310yROmpedaaAIom ncesloHay-
HbIM HCAP2OHOM, YMO MOAbKO cOugaem wumameaeil ¢ moaKy»*.

TpynHOCTM BO3HUKAIOT M3-3a TPAAUIIMOHHOW HOMEHKJIATYPHI,
KOTOPYIO MPOWJUTIOCTPUPYEM TaKUM ITHAJIOTOM:

* Creese R., Neil M.W., Ledingham J.M., Vere D.W. The terminol-
ogy of acid-base regulation // Lancet. — 1962. — Vol. 419.

N
MonoyHas kucnota npu HopManbHOM pH KpOBYW NOYTU NOMHOCTbIO

JNCCOLMMPYET Ha COMPSXKEHHOE OCHOBaHWe — NaKTaT — 11 NpoToH [H*]

5,4 MMOIb/M. B 4eM e pasHuLa Mex Ay MOM0YHOI KNCNOTOMR 1 (4epTUT CTPYKTYPHbIE hOPMYITbl 3TUX BELLECTB HAa 060POTE KOHBEPTA).
, nakTaTom?
CTyneHt Mpodeccop C)OOH (’:00
CHOH = > CHOH + H*
{ \
[a, Ho, ecnn MON0OYHas KUCNoTa AMCCOLNUPYET NOYTI MOSHOCTBIO, CHj CHs
3T0 03HAYAET, 4YTO B KPOBU MPM NAKTALNL03€ COLAEPKMUTCS 04eHb
Marnoe KOnM4ecTBO MOSIOYHOI KUCTOTbI. MonoyHas kucnota  Jlaktar + npoToH
\ J
CTyneHt
[a, koHeuHo. Mpu pH=7,15 13 ypasHeHus eHaepcoHa—Xaccenb6axa cnepyert, 4To Ha kaxable 2000 Monekyn nakrara
NPUXOAUTCA OIHA MOMEKYNA MONIOYHOI KUCNOTbI (HUDKE NPUBEAEHbI pacyeTbl npodheccopa).
B7] . nakrar
H=pK+lo [—. Mpu pH=7,15 pK Mono4HON KNcnoThbl =3,85. 7,15=3,85+lo g ——————.
pri=pr+iog [HB] pup p g MOJ104Has KucrnoTa
lMpodeccop
nakrar nakrar
log —————=7,15-3,85=3,30.  Bo3bMeM oTpuuaTenbHble norapudmsbl; —————————=2000.
MOJI0YHas Kucnota MOJI04HAsA KUCNoTa

3710 3Ha4uT, 410 NpM pH=7,15 Ha kaxable 2000 MONeKyN nakTara NPUXOAMTCH 0fHA MOJEKYNa MOMOYHON
3Ha4uT, Takas KOHLEHTpauws KUCMOTbI, T.€. 40N MOMIOYHOI K1cnoTbl coctasnset 0,05%.
COMPSXKEHHOr0 0CHOBAHNA — N J
nakTata — B KPOBW NPeBbILLa-

et Hopmy?

CTyp,HT

N
11 37a NOBbILWEHHAR KOHLEH-
Tpauua naktata Moxxet ObITb

netanbHa? )

CTyneHt
NPOTOHOB B KPOBU.

HeT, Ha camom [iene cam naktaT — «Xopowwas» monekyna. OH
BCTYNaeT B NIOKOHEOreHe3 1 ABNAETCA MeTaboNNYecKuM npefLue-
CTBEHHUKOM F/HOKO3bl. OnacHa NoBbILLIEHHAS KOHLEHTpaLKs

fIcHO. .. 1 Yem Huxe pH,
TEM BbILIE KOHLIEHTPaLMs
NPOTOHOB )

CTypeHT

IMeHHO Tak, Beb pH — 3T0 OTpULATENbHbIN AECATUYHBIN
norapugm KOHUEHTpauun NOHOB BOAOPO.A (T.6. NPOTOHOB),

Mpodpeccop

(C HOTKamu TOpP>XKecTBa B rosioce): To ecTb, KOraa Mbl
rOBOPWM, YTO apTepuanbHas KpOBb MMEET KUCAYH
PeaKuMIo, Ha CamMoM fieNne B Heli COAePXXNUTCS 04€eHb
Mano Monekyn KMenoTbl. He nyyiue nn Ha3BaTh Takoil
pacTeop rUNEpnpPOTOHHbIM?

CTyp,HT

Ho Beb NpU Tak HasblBaeMOM NakTauMao3e Mbl uveem)  1POEccop
1N36bITOK COMPSPKEHHOTO OCHOBAHWS — NaKTaTa —
11 NPOTOHOB, KOTOPbIE 06pa30BannCch BCNEACTBUE
JnccoLuain MoNoYHO! KcnoThl. To ecTb cama
MOJI04HAs KICNOTA NPAKTUYECKN OTCYTCTBYET. ..
BbITb MOXET, NpaBubHee 6b1110 Obl HA3BaTb Takoe
COCTOSIHME «MOJIOYHOKMCNAs TUNEPNPOTOHEMUA» ?

CTypeHT
lMpodpbeccop

14 Y70 Takoe pH

<XMMM... HEeT, 3T0 HeﬂpaBVIﬂbHOJ

J

Moxanyil, Takoe Ha3BaHue 60MblLLe
COOTBETCTBYET UCTMHE. beja nuLlb B TOM, 4TO
OHO HWKOTAa He NPUKMBETCS.




Nvccoumnanms MONOYHOW KUCNOTbI

Ha puc. 2.1 nokazaHo, Kak U3MEHSIeTCSI OTHOILIEHUE KOHIIEHTpa-
WA JTaKTaTa W MOJIOYHOU KUCIOTH ¢ yBenmyeHuem pH. Korma
KOHIEHTPALIMK JIAKTaTa ¥ MOJIOYHOM KUCIIOTHI PaBHBI (T.€. OTHO-
LIeHWe JlaKTaT/MoJiouHast kuciaora = 1), pH mpuHnMmaet 3Have-
Hue pK U1t MOJIOYHOI KHMCIOTHI, paBHOM 3,85.

nakrar 2000

MOJI04Hasa Kucnota 1
7,85 7 :

6,85
585
H 4,85 1 pK monoyHo# kucnotbl = 3,85
3,85 ;
285 - :
1,85 1
0,85 A

1 10 100 1000 |
10 000

la o

T T
| R
1 1000 10

=3
-
=)

NakTar

OTHOWEHNE ——————
MOJIOYHaAsA KUCNoTa

Puc. 2.1. 3aBUCUMOCTb MEXIYy CTECTIEHBIO MUCCOLMALIMN MOJIOYHOM
KMCI0ThI U 3HaueHrueMm pH. Bbl BunuTe, kKak meHsiercst pH ripu name-
HEHMM OTHOILIEHUS JaKTaT/MoiouHas KuciaoTa. Korna KoHIIEHTpauuu
JJaKTaTa ¥ MOJIOUHOM KUCJIOTHI OIMHAKOBHI (T.¢. 3HAUeHUE APOOU paB-
Hstetes 1), pH paBeH 3HaueHuto pK mIsg MOJIOYHOM KHMCIOTHI (TAKUM
obpaszom, pK MojouHo# KucaoTel = 3,85)

MonouHas kucnorta u 6ukap6onatHan 6ydepHasn cucrema
YT00BI MPOAEMOHCTPUPOBAThL PabOTy OMKapOOHaTHOI OydepHOoi
CUCTEMbl B JIOMALUIHUX YCJIOBMSIX in Vivo, TIOHaJOOUTCSI BCEro
HEeCKOJIbKO MUHYT. IIpocTo obecnieubTe cede (prU3MUECKyrO Harpys3-
Ky B aHadpOOHBIX YCJIOBMSIX: MPOOETrUTeCh KaK MOXHO OBICTpee
(ydiie B ropy), 3aiepxaB Mpu 3TOM JbixaHue. B 310 Bpewms
B BalllMX MBIIIIAX OyIeT MPOXOAUTh aHAdPOOHBIN TIMKOIU3 C
o0pa3oBaHMEM MOJIOYHOM KHCIOTBI, KOTOpas IUCCOLIMMPYET Ha
aaktar u nporon [H'] (puc. 2.2)*. UTo6bl CHU3UTH KOHILIEHTpA-
LU0 IPOTOHOB, C HUMU pearupyeT OMKapOOHaT, a o0pa3yroiasics
yrojbHast KucjaoTta pacnanaercss Ha Boay u CO,. IloBbilieHUe
koHueHTpauuu CO, CTUMYIUPYET TMIEPBEHTUIISLIMIO JIETKUX, U
n30bITOK 00pa3zoBaHHOro CO, ynaisieTcsl BMECTE C BbIIBIXaeMbIM
BO3IyXOM.

* Cxema, TIoKa3aHHasi Ha puC. 2.2, — TIOSIBJIEHWE TIPOTOHOB TpU
00pa3oBaHUKM MOJIOYHOI KUCJIOTBI, CTPOTO TOBOPSI, HE SIBJISIETCSI Mpa-
BUJIbHOI, ¥ Mbl NPUBOJUM €€ TOJbKO MOTOMY, YTO OHa BCTpEYaeTCsl
MPaKTUYECKN BO BCeX yuyeOHMKax. TeM Xe 4JuTareisiM, KOTOpble He
XOTSIT TOBOJIbCTBOBATBhCSI ATUM CTaHIAPTHBIM, HO HEBEPHBIM O0b-
SICHEHUEM TIOBBILICHUS KOHLEHTPAIlMU TPOTOHOB, PEKOMEHIyeM
03HAKOMUThLCSI cO clieaytonieii padortoit: Robergs R.A., Ghiasvand F.,
Parker D. Biochemistry of exercise-induced metabolic acidosis // Am.
J. Physiol. Regul. Integr. Comp. Physiol. — 2004. — Vol. 287. —
P. R502—R516.
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Puc. 2.2. Tomeoctaz monouyHoii KucIOTHl W pH mommepskuBaeTcs
oukapOoHaTHOI OydepHoit cucteMoil. bukapboHartHas OydepHas
cucTeMa yaaasieT U3 pacTBopa npoTossl [H'], o6pasymoluecs B mpo-
1ecce aHa3pOOHOrO TMKoMM3a. [IpOTOHBI CBA3BIBAIOTCS MPU 00Pa30-
BaHUU MOJIeKYJbl Boabl, a CO, BEIBOIUTCS Yepe3 JIETKHE

Y70 Takoe pH 15



N UX YyAaNeHue U3 KpoBu

MpoToHbl 06pa3yroTes B npouecce metabonusma

1. C yyacTMeMm yrnekmcnoro rasa

[Mpn TkaHeBOM MeTabonm3me rKO3bl, XUPHbLIX KUCIOT U aMUHOKNC-
not o6pasyetcs CO,. B npucytcTBun cepmenTa kapéoanruapasbl CO,
pearupyeT ¢ BOfOI ¢ 06pa3oBaHNEM YronbHON KUCNOTbI. MocneaHss
JNCCOLMMUPYET Ha aHUOH 6ukap6oHaTa 1 NpoToH. Takum 06pa3om, Mbl
MOXEM paccMaTpuBaTh YrNeKUCNbIA ra3 Kak npeALwecTBeHHUK cnabon
KUCIOTbI.
C02+H20 KIDOO’IHI'HZLD’B'I H2C02 4) HCO3_+H+.
VIIeKUCIblil a3 + Boja-<eP00uMiban o yronppag KICIOTa —>
aHMOH OukapOoHaTa + MPOTOH.

2. MpoToHbI 06pa3yoTcA Npu aHa3po6Hom MeTabonn3me rnOKo3bl,
KeToreHese, Katabonu3me METUOHWHA W LUCTENHA

[Tpouecc aHa3apobHOro rMUKoIU3a NPUBOLUT K 06pa30BAHUIO NaKTaT-

AHOHOB M NPOTOHOB (1. 22).
I'moko3a — nmakrar + H™.

AHanorn4HeIM 06pa3om npm OKUCIEHNN XUPHBIX KUCNOT 06pa3yoTCs
aueroauerar, -ruapokcnueyTupar 1 npoToHs (. 31).

Metnonnn — H,S0, - SO,*~ + 2H".

Iucrenn — H,S0, —» SO,* + 2H*

AuunapHas
KNeTka

Jv HC03

v
HCO3

Nonb! 6ukapbonata HCO 3
B COCTaBE NMOKENYA0Y-
HOr0 COKa CEKpeTUpyLoTCA

H2CO3

Puc. 3.1. A]_[I/IHapHI)IS KIIETKHN HOI[}KGI[Y[[O‘IHOI‘/)I 2KEJIC3bI IMOCTABJIAIOT
IIPOTOHLI B KPOBb

Momxenyao4Has xenesa NOCTaBASET NPOTOHbI B KPOBb

AunHapHbIe KNETKW, OKPY>KatoLLmMe NpOTOK NOAKenya04HO XKenesbl,
CEKPETUPYIOT NaHKpeaTuyecknii cok. B Hem cofepxarcs noHbl HCO5

B BbICOKO KOHLEHTpaumuun (fo 125 mmonb/n). B KuLweyHuke naHkpea-
TUYECKMIA COK HeTpanu3yeT KUCIyH Cpefy NWLLEBOro KoMKa, nocTy-
natoero u3 xenyaka. Cekpeums noHos HCO;™ B naHKpeaTuyeckuin Cok
COMPOBOX/AETCA BbIAENEHNEM TaKOr0 XXe KONMN4eCTBa NPOTOHOB

B KpoBb (puc. 3.1).

O6pasoBaHue 1 NOCTynneH1e NPOTOHOB B KPOBb

Nnaswa
KaHaneuy OKONokKa-
HCO3 nep- HanbLeBsoro
BUYHOW MOYM Kanispa
_ Nat = = = ] > Nat
HCO3 . + HCO3 = HCO3
H'«—— H'< L *
HCO3
H>CO H>CO.
2C03 2C03 HCO;
Kap6oanruagpasa peaﬁcup-
bupyercs
CO>=p CO, B KPOBb
H20 * H20 [Karvunnop

Puc. 3.2. PeabGcopbunst OukapboHaTa M3 TIEPBUIHOM MOYM B KPOBB

Ponb noyek B perynsiuuu KOHUEHTPaLUKU NPOTOHOB B KPOBM

MoYKKM UrpatoT BeAyLLYO PoNib B Perynauum ypoBHs pH nnasmbl KpoBu.
B noykax: 1) npomMcxoamnT ynaneHne npoToHOB B MOYY W 2) perynupyert-
¢ KoHueHTpauwus HCO4™ B nna3me KpoBu.

O6patHoe BcacbiBaHue 6ukapboHaTa

Ha puc. 3.2 nokasaHo, kak npoucxoaut peaécopbums noHo HCO5
13 NepBMYHON MOYM B KPOBb

16 06pa3oBaHue 11 NOCTYMNeHUe NPOTOHOB B KPOBbL U WX YAaneHue ns Kposu




06pa3oBaHue <HOBbIX» NOHOB GUKap6oHaTa CONPSAXEHO C BbIBEJEHUEM
NPOTOHOB B MOYY

Momumo peabcop6bumn noHa HCO5 M3 NEPBUYHOI MOYM, MOYKM TaKXe
MOTYT CUHTE3MPOBaTh «HOBbIE» UOHbI GUKAPOOHATA. TOT NPOLECC
MOXeT ObITb CBA3AH C ABYMS NpoLeccamu.

1 — BblaeneHue npotoHoB BMecTe ¢ NH; ¢ o6pasosanuem NH,* (puc. 3.3).
Mop neiicTBMeM Kap6oaHrnapasbl 06pa3ytoTcst NpoToHbI (H) 1 «HOBbIE»
noHbl HCO4™, KOTOpbIe CEKPETUPYETCS B Ma3My OKONOKaHabLEBbIX
Kanunnapos. BbiBefeHWe NPOTOHOB M3 OpraH3Ma OCYLLECTBASETCS Npu
y4acTun rnyTammHa, KoTopblit 06pasyeTcs B MblliLax. CHavana hepmeHT
rnyTamuHasa aesaMuHupyeT MyTaMiH, NpeBpaLLas ero B rayTamar, 3atem
rnyTamar, B CBOIO 04epefb, Ae3aMMHUPYETCS (DepMEeHTOM riyTamataeru-
AporeHason. B 06enx peakumuax obpasyercs ammmak NHs, koTopbIi gud-
cbyHaMpyeT B nepauyHyt0 Moyy. 3aeck NH; cBsisbiBaeTcs ¢ H ¢ 06pa3oBa-
HUeM MOHOB aMMoHust NH,*, KOTopble BbIBOAATCA 113 OpraHin3ma ¢ MOYONA.
2 — npucoenHeHNe NPOTOHOB K rugpodocdar-noHam ¢ 06pa3oBaHu-
em aurnapodocdar-moHos (puc. 3.4).

Kak v B nepBOM cry4ae, B Xo[ie kapboaHruapassl 06pasyoTcs npo-
TOHbI (H*) 1 «HOBbIe» NoHbI HCO3™, KOTOPbIE CEKPETUPYIOTCS B MAa3my
0KOMOKaHa/bLIeBbIX Kanunnsapos. Ho B 3TOM Cliy4ae NpOTOHbI CBS-
3bIBAKOTCA C MOHaMVU MoHoruapodhocchata HPO,>™ ¢ 06pasoBaHmem
purngpodocdar-noHos H,PO,~, KOTOpPbIE 3CKPETMPYIOTCS C MOYOM.

rnytamun
noctynaer
U3 MbiLy
1 NeyYeHun
v
rnyramuH
CO> <& & CO2
H Mnasma
OKONokKa-
20 Kap6o- HanbLEBoOro
anruppasa o Kanunnspa
Nat > Nat
Nat Nat ! ‘
E+<IIIIIIIIIIIIIIIII IH+<IIIII‘ e H+ IIIII; Hcoa_
E Fnyramun z HoBble noHbI HCO3
s FnyramuHasa £ NnocTynawT B KPOBb)
= NHg
: Fmyramar z
: rnyramar- =
v N H3 erngporeHasa §
+ E
H o-Keto- E
rnyrapar< = = > Na*
= > e
2H+<|||||||||||ﬂ L | 3HCO;
» nioKc >
Cco, >
H20 | Kanunnsp |
NH Bbigensercs
¢ Movoit

Puc. 3.3. O6pa3oBaHue «HOBBIX» MOHOB OMKapOOHATa, COTPSIKEHHOE
C 9KCKpelreil "OHOB aMMOHUS

Mna3ama okono-
Kanunnsapa
CO, < CO-
H20
Kap6oanruapa3sa
Nat M » Nat =
HCO3
H'e H _
_ ) H
HPO3 COs
MoHorunapo-
Pocdar HoBbie MOHbI
HCO3
_ nocrynawTt
HoPO4 B KpOBb
Avruppo-
docpar | Kanunnsp |
H,P04
Bbiiensercs
¢ MO0
(TuTpyemas
KMCNOTHOCTb)

Puc. 3.4. O6pa3oBaHue «HOBBIX» MOHOB OMKapOOHaTa, COIPSIKEHHOE
C 9KCKpeluein moHoB auruapodocdara

06pa3oBaHue 1 NOCTYMEHNe NPOTOHOB B KPOBb 1 X yaneHue u3 Kposu 17



OcHOBHas NpuUYMHA: U3-3a Npo-
AOMXUTENbHOW PBOTbI NPOUCXOAUT
u36bIToyHas notepsa H+ u o6es-
BoXuBanue. Konuentauyus
NPOTOHOB B KPOBM CHUXKAETCA
(3Hayenue pH kposu pacTer)

CO2
H20

Kap6oan-
ruapasa

H2CO3

Cnusucras obonouka
Xenyaka npou3BoguT
U36bITOYHOE KONMYECTBO
HCO,-, 4To6bI BOCCTa-
HOBUTb HOPManbHYH0
KOHLEHTPaLMUH NPOTOHOB.
[HCO,"1 B kpoBM pacTeT

0 Metabonuyeckuit ankanos U MeTabonnyeckuin auuaos

KomneHcauus: runoBeHTUNALMS NErKUX

JlabopaTopHble nokasarenu

[H*1\, pHA pCO, AN HCO3 A
A AN

MeTabonu4eckuit ankanos

. OCHOBHas NpUYMHA: OLHO U3 MPUYMH PA3BUTUS METabONMYECKOro

ankanosa sBnaeTcs NpojoKMTeNbHas pBoTa, 3-3a KOTOPOWN Npo-
NCXOAMUT U36bITOYHAs noTepst H* BMecTe ¢ COAepXUMbIM XeNyaKa.
YT06bI BOCCTAHOBUTbL KOHLIEHTPALWIO NPOTOHOB, B CIM3UCTOI 060-
NOYKe XenyaKa 0CyLIeCTBAAETCA kKapboaHrapasHas peakLms.
OpHako BMecTe ¢ npoToHaMu 06pasytotcs U noHbl HCO5™, koTopble
HaKanJMBaloTCA B KPOBU 1 NOBbILIAKOT pH KpoBM.

. Komnencauums: npu ankanose Habsi0AaeTcs runoBeHTUNALNS Ner-

kux. CO, He ygansaercs npu Bblgoxe, u pCO, B KPOBW NOBbILIAETCS.

. N36biToyHOE 06pa3oBanue HCO;™ noYkamu: B HOpME, KOrga KoH-

ueHtpauus HCO5™ B KpOBW NPEBbILLIAET BEPXHIOK PaHULLY HOPMbI
(npumepHo 33 MMONb/M), OHA JOCTUIaeT CBOEro nopora Bbiefe-
HWA, 1 136bITOYHbIN HCO4™ BbIBOANTCS ¢ MOYOIR. OfHAKO Npu MeTa-
60/IM4ECKOM arlKanose, BbI3BaHHbIM PBOTOM, NOPOT BbiBEAEHUS
MOXET NOAHATLCS A0 Y4PE3MEPHO BbICOKOMO YPOBHA 13-3a:

1) 00e3B0OXNBAHNSA, 2) NOBbILIEHHO KOHLEHTPALMN albLOCTEPOHA,
3) runokanuemum. 13-3a aT0ro CTUMynmpyeTcs peadcopoums
HCO;™ 13 Mo4m B KaHanble, 1 KoHueHTpauns HCO;™ B KpoBM NoA-
LEPXNBAETCS Ha MOBbILIEHHOM YPOBHE.

NPUBOANT K NOBbIWEHNI0 pCO, B KPOBY

Jlpyrue npu4uHbl METaboNNYecKoro ankanosa

Mprem TUasnaHbIX AMYPETUHECKUX CPEACTB.
BeeneHue HCO5™

18

MeTabonnyeckunii ankanos n Metabonnyecknin aunmao3

HCO3™
Mnaama
KaHaneu OKOJ10Ka-
HCO,~ nep- HanbLEBoro
BUYHOW MOYM KAIAD S
_ N + ] — —] > Nat
HCO3 ™+ . HCOg3 -
H'«—— H'« || *
HCO3™
H2CO3 H2CO3 T
Kap6oaHrugpasa Peagc“ﬂ@“'
POBaHHbINH
COz-> CO> B KpOBb
H20 > H20 |Kanunnsip|
Buumanue: [HCO,~] B KpoBM NOfifiepXMBAETCS Ha YPOBHE,
npesbILLaoLLEM HOPMY, TaK Kak nopor Bbiseaenns HCO,-
(8 Hopme paBHbIi 23-33 MMONb/N) NOBbILWAETCS
npu 06e3B0OXNBAHNM
Puc. 4.1. Metabonnueckuii ankanos
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