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PYHKLNUN NOYEK:

Mo4eoobOpa3oBaTenbHana N 3KCKpPeTOpHas;
romeocraTuveckas:

— perynsiuusa oCMONSASIbHOCTU N 00 beMa BHEKIIeTOYHOMN
XWUOKOCTMU;

— perynauusa KLLP;
— perynsiuMs BoAHO-COfieBoro 6anaHca;

IHAOKPUHHAA (KanbLWITpVIOH, PEHUH, 3pUTPOMNOI3TUH,
npOCTarnaHpMHbl) :

MeTabonu4yeckan (rniokoHeoreHes, pacuienneHme
nenTupos, oomMmeH AK).
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Nat <2 g /day,

no more than 1.5 g /d

e in blacks, middle- and older-aged persons, and
e individuals with hypertension,

o diabetes, or

e chronic kidney disease,

K* ~ 4.7 g/day

Rust P. 2017



OcobeHHOCTU MmeTabonusma novek

BbicOKkag MHTEHCUBHOCTb SHEPreTU4YEeCKoro obmeHa

OCHOBHOW UCTOYHUK 3HEPTNUN — XKUPHbIE KUCTOTDI.

[ noko3a obecneyvnsaeT ~ 10%
9HepronoTpebHOCTEN MNOYEK.

B KOpKOBOM crioe — a3poOHbLIX rMUKONU3, B
MO3roBOM — aHa3pPOOHbIMN.



« OCHOBHOM OpraH CUHTEe3a MHO3uUTOoNA

OH OH
BUTaMWH B.,).
( d 8) HO i_H H
H HO
H OH
 BbicOoKkasi akKTUBHOCTb
HO H

* 2J/lymaMuHa3ssbl.
* 2JIUYUH amMmudompaHcgepasbl (nepeHocnt

amuauHoByto rpynny Arg Ha Gly - NMepBad peakuymna CUMHTEe3a

KpeaTuHa)

« J1AI (1-2) - B KOPKOBOM BeLLECTBE

- J10I" (4-5) - B MO3roBom BellleCcTBe

« AnaHuHamuHonenmuoda3bl (CD13/gp150) membpaHHbIi
6erok, OTHOCUTCS K Kraccy rnpomeas (Zn-3aBncnmas

ak3onentuaasa BoicBoboxaaeT N-koHuesyto AK).
Mapkep noYeUvHbIX NOBPEeXAEeHUK

MHO3UT



Blood Flow to Different Organs. [Hall JE, 2016]

Percent ml/min/100 g
of Cardiac of Tissue
Output mil/min  Weight
Brain 14 700 50
Heart 4 200 70
Bronchi 2 100 25
Kidneys 22 1100 360 -
Liver 27 1350 95
Portal (21) (1050)
Arterial (6) (300)
Muscle (inactive 15 750 4
state)
Bone 5 250 3
Skin (coolweather) 6 300 3
Thyroid gland 1 50 160
Adrenal glands 0.5 25 300 -
Other tissues 3.5 175 1.3
Total 100.0 5000



CKOpOCTb 1TOMepynsipHOn hunbTpaumm

Substance
Water

Sodium
Glucose
Inulin
Myoglobin
Albumin

~ 125 ml/min, nnn 180 L/day

Molecular Weight
18

23

180
5500
17,000
69,000

Filterability
1.0

1.0

1.0

1.0

0.75
0.005




Proximal tubule

Distal tubule

Macula densa—

Loop of Henle:
Thick segment of
ascending limb —

Thin segment of —
ascending limb

Descending limb

|
% |

CORTEX

Connecting tubule

Bowman's capsule

4

Cortical
collecting tubule

MEDULLA

Medullary
collecting tubule

Collecting duct

In each kidney, there are
about 250 of the very
large collecting ducts,
each of which collects
urine from about 4000
nephrons.

B HopMe y 4enoBeka oT
0,4 no 1,2 MnH
HedpOHOB.

After age 40 years, the
number of functioning
nephrons usually
decreases about 10 %
every 10 years; thus, at
age 80 years,

many people have 40 %
fewer functioning
nephrons.



A — [loyeuHoe TeJbIe
B — IIpokcuMaJdbHBIN KaHAJ eIl
C — JIlucTaJabHbIA M3BUTON KAaHAJEI

D — IOkcTarioMepyJisipHbLi_annapar

1. bazanbHas meMOpaHa

2. Kancyna [llymnsnckoro-boymena — napuetanbHast IIaCTUHKA
3. Kancyna llymisinckoro-boymena — BucuepajibHasi MJIaCTUHKA
3a. [Momuu (HOXKHM) MOAOIIUTA

3b. IlomouuT

4. IIpoctpanctso LllymnsaHckoro-boymena

5a. Me3aHruil — UHTPAaNIOMEPYIISIPHBIE KIIETKU
5b. Me3aHruit — sKcTparioMepyisipHble KIETKH
6. I'panynsipHble (FOKCTArIOMEpY/sipHbIE) KIETKH
7. IlnoTHOe mATHO - Macula densa.

8. MuOIMT (miajkas MycKyiarypa)

9. Ilpunocsias aprepuosna

10. Kiry6oukoBbI€ KamuIuIpbI

11. BeiHOocsi1as aprepuosia



http://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%BE%D1%87%D0%B5%D1%87%D0%BD%D0%BE%D0%B5_%D1%82%D0%B5%D0%BB%D1%8C%D1%86%D0%B5&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9F%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB%D0%B5%D1%86&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%94%D0%B8%D1%81%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B8%D0%B7%D0%B2%D0%B8%D1%82%D0%BE%D0%B9_%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB%D0%B5%D1%86&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%AE%D0%BA%D1%81%D1%82%D0%B0%D0%B3%D0%BB%D0%BE%D0%BC%D0%B5%D1%80%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D0%BF%D1%81%D1%83%D0%BB%D0%B0_%D0%A8%D1%83%D0%BC%D0%BB%D1%8F%D0%BD%D1%81%D0%BA%D0%BE%D0%B3%D0%BE-%D0%91%D0%BE%D1%83%D0%BC%D0%B5%D0%BD%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D0%BF%D1%81%D1%83%D0%BB%D0%B0_%D0%A8%D1%83%D0%BC%D0%BB%D1%8F%D0%BD%D1%81%D0%BA%D0%BE%D0%B3%D0%BE-%D0%91%D0%BE%D1%83%D0%BC%D0%B5%D0%BD%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D0%BF%D1%81%D1%83%D0%BB%D0%B0_%D0%A8%D1%83%D0%BC%D0%BB%D1%8F%D0%BD%D1%81%D0%BA%D0%BE%D0%B3%D0%BE-%D0%91%D0%BE%D1%83%D0%BC%D0%B5%D0%BD%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%BE%D0%B4%D0%BE%D1%86%D0%B8%D1%82&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Macula_densa
http://ru.wikipedia.org/wiki/Macula_densa
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Early distal tubule

intercalated cells
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Hormone or Autacoid Effect on GFR

Norepinephrine d
Epinephrine d
Endothelin d
Angiotensin |l & (prevents 1)
Endothelial-derived nitric oxide T
Prostaglandins T

SHAOTENIMH — cocyaocykumBatowmnn nentma (21 AK).
DHAOTENMUH - CaMbl MOLLHbIA U3 U3BECTHbIX COCY0CY>XMBAOLLIMX

areHToB - B 10 pa3 6onee akTvBeH, Yem aHITMOTEH3UH .
DHAOTENUU cekpeTupyeT npo3HaoTenuH (38 AK).

Mog BAMSHWMEM 3SHAOTENIMH-NpeBpawjawwero depMeHTa

SHAOTENNS, W3 MNpo3HAOTENMHA 06pa3yloTcd Tpu  M30oMepa

3HAOTEJINHOB.




Hormone Site of Action Effects
Aldosterone Collecting tubule and duct 1 NaCl, H,O - reabsorption,

T K* - secretion,
T H* - secretion

Angiotensin Il Proximal tubule, 1 NaCl, H,O - reabsorption,
thick ascending loop of T H* - secretion
Henle/distal tubule,
collecting tubule

Antidiuretic Distal tubule/collecting tubule 1 H,O - reabsorption
hormone and duct

Atrial natriuretic - Djstal tubule/collecting tubule | NaCl - reabsorption

peptide and duct
Parathyroid Proximal tubule, thick | PO, - reabsorption,
NCTTEE ascending loop of T Ca™ - reabsorption

Henle/distal tubule



Renal Tubular
interstitial Tubular lumen
fluid cells
Nat
K+

AT, Ang Il I

Angll ) ) AT,

Na+
®
HCO,

T~/

Increase proximal tubular sodium reabsorption.
stimulates sodium/hydrogen exchange (NHE) on the
luminal membrane and the sodium-potassium ATPase

transporter and
sodium-bicarbonate co-transport on the basolateral membrane
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Water deficit

|

f Extracellular osmolarity

l, Osmoreceptors

f ADH secretion
(posterior pituitary)

|

1* Plasma ADH

|

H,O permeability in
f distal tubules,
collecting ducts

|

f H,O reabsorption

|

+ H,O excreted

Osmoreceptors
N

Pituitary

Supraoptic
neuron

Anterior
lobe

— Baroreceptors
Cardiopulmonary
receptors

Paraventricular

Posterior

neuron
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E l Na+ and water excretion by constricting the
renal arterioles

= ~ + 1 Na* reabsorption in the proximal tubule by
—_— - activation of a-adrenergic receptors on the
= tubular epithelial cells.




Renal Principal Tubular
interstitial cells lumen
fluid
) "
ENaC ¢
Na+ <€=====@F J===
Na*
ATP
K K BK
 N=mmme @B ---- > K

L - P KF
\_ ROMK

Mechanisms of K* secretion and Na* reabsorption
by the principal cells of the distal and collecting tubules.
BK, "big” K* channel;

ENaC, epithelial Na channel;

ROMK, renal outer medullary K+ channel.



Ald
K+

1
concentration
K+
4

Aldosterone
concentration
K+ excretion
—
<£> excretion
+ + N Ald.
. 2
K*intake

In the absence of aldosterone secretion (Addison’s disease),
renal secretion of K* is impaired - extracellular fluid K*
concentration to rise to dangerously high levels.

Excess aldosterone secretion (primary aldosteronism), K+
secretion becomes greatly increased, causing K* loss by the
kidneys and thus leading to hypokalemia.



y [Ca”]

|

Vitamin D,

activation * PTH
Intestinal Ca™ Renal Ca™ Ca™ release
reabsorption reabsorption from bones




Koraa koHueHTpauus Ca?* nagaeT A0 HU3KOrO YPOBHS
(runokanbuUMeMma), 3Ha4YNTENbHO NOBbLILLAETCS
BOBGVAMMOCTI: HEPBHbIX N MbILLUEYHbLIX KJIETOK —

runokKasbyMeMmuecKme cyaoporu
(Hypocalcemic tetany/
spastic skeletal muscle contractions).

'MnepkanbLUMeMua NoJaBNseT HEMPOMbILLEYHYIO nepeaayy
MOXXET MpOBOLIMPOBaTh
cepAeYHYI0 apUuTMHUIO.



JJ“ eceoucmea MOYU:

—-— .—-~ -~

'6'beM (anype3)— 1200 mn y XeHLKnH

| — ‘_(--9 7

p—— ..g,.—

= 1500 Mn y My>XU4UH;
= meHee 100 mn — aHypus,
meHee 400 mn — onuroypwms,
bornee 2,1 n — nonuypus.



 [ITnomHOCMb MOYuU:
1,015 - 1,022 Kr/n
npuv xp. Hecppute, HecaxapHoOM AunabeTe;

npu ocTpom HedpUuTe, caxapHOM
anaoere.

N3OCTEHYpPUA — NOCTOAHHAsA NNIOTHOCTbL MOYM
npu TAXKENon No4Ye4yHom HegoCTaTOYHOCTH




‘LIB T Mouu:

B HOpme -
MUrMeHTbI ypoounuH (70-75 mr/cytkun) n ounupyoun
(cTapble Ha3BaHUA — YPOXPOM U YPOIPUTPUH);

NpUu NATONOrUAX:

* KOPUYHEBbLIW = OMNUPYOUH, NPN MeXaHNYEeCKOU XKenTyXe;
* YePHbIU = ankanTaHypus,

* KPAaCHO-KOPUYHEBLIW — METremornoounHypus,

* KpacHO-0ypbIn - MmuornodbuHypusa (octpoin IM);

* KpaCHbIW — LMHra, reMonuTUYeCKM anaTes, remaTypus;

* 3eM1IeHbIW - NPU renaTuTax, NapeHXMMaTo3HOW XenTyxe,



ANKANTOHYpUSA

) Recycllng
Phenylketonun pathway]
(new varlant

5,6,7,8-Tetrahydro- Pterln 4a-carbinol-

amine + H,0 @
biopterin + O, o-ketoglutarate glutamate 0

o\ _/ o

Phenylalanine + T ineNe/
NH yrosine
NHS hydroxylase 3 transaminase 0 O
Phenylalanine Phenylketonuria i Tyrosinemia Il
y (classical) Tyrosine / p-Hydroxyphenylpyruvate
0 p-Hydroxyphenyl- 0,
pyruvate
) H,0 0 dioxygenase co,
O 3 OH . .
0 Fumarate 4-Fumarylaceto- @) Tyr03|_nem|a I
acetase Homogentisate O
- id
O 4-Maleylaceto- Xgase
acetate O
O Tyrosinemia | o Isomerase & 0,

Acetoacetate Alcaptonuria
4-Fumarylacetoacetate 4-Maleylacetoacetate Homogentisate



* [Ipo3payHOCMb MOYU.
B HOpMe — ;

MYTHOCTb — OaKkTepuun, anuTerium, criudb, KPOBb,
COnu.

* Peakuusi MoYu (pH):
5,3 -6,5.
Vv npu caxapHoM auabeTe, ronoaaHum;

f Nnpu BoCnarinTenbHbLIX NMpoLleccax B
MO4YEeBbIBOOALLUNX NYTAHAX,

paCcTutTeribHasA rnmuila



XMMmnyecKkmnm coctaB MoOUM

lTnomHbie sewecmea (60 2/cym)

/\

OpzaHuy. e-ea HeopzaHuu. e-ea

HeopraHuyeckue B-Ba (15-25 r/cyr):
Na (1,17 r/n), K (0,75 r/n), Ca, Mg;

xnopuabl (1,87 r/n), oukapoboHaThbl,
docdaTbl, cynbgaThbl.
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OpraHuyeckue Bellectsa (35-45 r/cyT):

 Mo4yeBuHa 9,3 r/n (~ 30 r/cyT).
 KeToHOBbIe Tena < 3,0 r/cyT
 MouyeBas kucnota ~ 0,7 r/cyr.

 KpeaTnHuH: 0,67 r/n

y My>X4uH 18-32 mr/1kr/cyT;
y XeHwuH 10-15 Mmr/1kr/cyr.

 AMMHOKMcnNoTbl ~ 1,1 r/cyr.

runepammHoauuaypua — npu TpasmMax,

onyxoJidx, noBpexXaeHNAX rnapeHxXxmmvbl
NeyvyeHn.



« be3azoTucTtble opraHN4YeCcKkne KOMNOHEHTbI:
laBerieBasi, MOJ&iouyHasi, IMMOHHaA,
AHTapHasA, MacnsaHasa KUCNOThb.

e [IUrmeHThLI:
YPOOUIUH,
CTEePKOOUNMUHOIEeH.

 f[OPMOHBI 1 NPOAYKTbI UX KaTabonuima .
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| Yuactue nouex 8 npoueccax KLIP |

Renal
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fluid intercalated cell
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Yuactue novek 8 npoueccax KLUIP

nnasma Kposw Moua
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JA. Cexpeuun npoTtoHos




Yuactue novek 8 npoueccax KLUIP

xap6onar-p.gr maparasa
4.2.1.1 [Zn27)

Bl = arr-azas6 .35

Na“ /K" .ATP-a3a
3.6.1.37

- myrTamunasa 3.5.1.2

5 | "MmyTamar-
Aernvaporesasa 1.4.1.2

05. Ixkckpeumn ammmnaxa
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Interstitial Tubular Tubular
fluid cells lumen

Co-transport

Glucose
Glucose @
Nat
Nat
—70 mV
. Nat+
== Amino acids Amino acids

| https://kat.cr/u ser.ftahirg‘gf"i

Na+t

Counter-transport
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A. FTopMOHBI NoYeK



Na

—>aHMOTEH3UHOTeH KPOBSHOE §

dparmens
Henxa

} aHMMOTEH3UH |

mHrnbutopw ACE 1Y

o0
avnenTua

‘oxkTanenTna GO000OA0D T
DRVYIHPF SHIMOTEH3UH

1] ransumomon-1-MoHoOKCHreHasa TOPMOH |
(rem P450) 1.714,713.13

pesnn 3.4.23.15 ?

nemy;mnnunenmnaaal\
[2n2™] 34.15.1 ACE  J

m nentupaswe 3.4.n.n NpoaykTel Aerpaaauvn

B. Cucrema peHuH-aHrmoTeHsuH

©4
N3 NEYEHN msgue
<—
OCTATOMHBIA

Opranbi-Mmnwenn

novku

yMEHbLeHne
JKCKpeun
N H20

UHC

cexpeums
KOPTUKOTPONUHA
¥ Ba30NpeccuHa

(aamypernHa),
YYBCTBO XaxAb!

Kopa
HaANOYEYHUKOB

OunocuHIes n

Cexpeumns
ansnocrepona 4

KPOBEHOCHbLIE
cocyab!

CyXeHue
COCYyA0B,

POCT KPOBAHOTO
Aasnexvn 4



Ponb no4vyek B JONrOBPEMEHHOM KOHTpone
apTepuanbHOro AaBneHUa KpoBMu.




Decreased
arterial pressure

¥

Renin (kidney)

¥

Renin substrate

(angiotensinogen) l

Angiotensin |

ACE —
Converting AHMMOTEH3UH
enzyme Y
(lung) npesBpallaloLwnn
pepMeHT

Angiotensin I

wgiotensinase
(Inactivated)

Renal retention Vasoconstriction

of salt and water /

Increased arterial pressure




C )—-S Increased extracellular fluid volume

$

Increased blood volume

=

Increased mean circulatory filling pressure

=

Increased venous return of blood to the heart

=

Increased cardiac output

N

Autoregulation

Increased total
peripheral resistance

S

Increased arterial pressure

$

Increased urine output



Role of the kidneys in long-term control of
arterial pressure and in hypertension.

Increased salt intake
Increased extracellular volume
Increased arterial pressure
Decreased renin and angiotensin
Decreased renal retention of salt and water
Return of extracellular volume almost to normal

Return of arterial pressure almost to normal
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