*ﬂ'éfic 1.- Acid -Base balance

* Mechamisms of Hydrosen 1on resulation - Wt is precisly reyulated at 3-5x1mole /L (pHs3-
EB “y 'ﬂ:uJ d\en')ylcq Buffem.éa’pael but 4umpor '; o s mele Ty

Respirstory:. Repid , elimincte Cop (tH—s Pvenfiletion —tce, Lost).
tdey ;- Slow & powerhul , eliminates non-velakle acids (secrete W, Reskorbs £aew HCo7 ).

* Buffer gystem "
Types Bicarl»om’as—mof* im oﬂanl',ECP , "20 +CO0, & HeCop e—— Ht H’Cox'
— YpP perian 3
pbolphd'e:- Renal / HPoy + Hte¢——s Hz2Poy
Ammonia=-Rencl, NHz + Ht¢——p NH
rodeins:- intracellular, H+ + Hb «—s HHD,
|, importance:- Normal H* (optimel) Concentration =o.0000 mmel /L , Amount of non-volekk
acids proJaceJ ~ 6o _%0 mmel /JAJ — Y¥.500 dimes > normal H* concentration ,pHis-8—die
* non- volatine acids Camnot e elimincled by Respiratopy $ystem .
|y eguation - pH = pic + Loy (HCO; /i LCQ;) ,X20-93,pK=4.1 (THCo; - 1PH, tPCo,—» L PH).
- effectiveness of bubfur system depends on —,Concentrtiont of Reactants.
-[:Pk of syshem & PH of Body Fltuds.

_Bicarbonele Bulfer gystem:- it} the mosk important n Ecé even ¢ . |

thoysh the concendration of the Componends are low & Pk=41, ”’J i * ‘
which is not very clue 4o vormel py (¥.4), Because the compone SR Ty n3

of the gystem(coRHee;) are Hishly rvulql-ed by Ly & Kidngy.

i Resriﬂdog_ Re,)ulkl'ion of Haa'-B«re Balance :- tH —» fvenbiletion —» PCo, \ T /1T 1 ‘
‘PCOL (*H + HCO; — H2003 —» Hz04Co2) AU A
Peedbeek gain: Lo }o 3.0.

corecls~ So - F5/. /
uzom% v
* Renal Rﬁ«lakoﬂ of Nad-Base balance:-more. pofent. I
|, Eliminsle non-volatile acids (HaSoy, ,H3Poy) ~ 8o mmol/dey. A
|, Pilteshion of HCog ~ 4320 wmel/dlay &,

|y Secretion of Ht ~-UlYoo mmol/de
_»Reabsorplion of HCog ~ Y319 mmlldg Jomesds

_,pfoJud:on of new HCog ~ 8o mmL/alg

__yExcretion of Heog ~ 4 mmol /dgy |
o 1 HCoF Recbsorbed — 1 M+ secreled s

Proximal Fubule & thick Henle lale diskl & colleching dubeles
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intzrusigtial Tubular cells N;ulnjeano3 l ud inercalated ce anish s Ke
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’ Re‘)uk’tion of H* gecretion;- Ha0 +Cope—s Hatoze—> H'+HCo; / PH = PK + Loy (HCoz/ Pcoy)
|:: respiratory acdosts- PO, _, PH secretion
meXabo)ic ({Buffer {Heay) or Tespiratory acdosts .E: tH extracellular —» Wt secretion.

2Buffer — Yt secretion.

* Renel compensation for Acid -Base disorders
Acidosus:- W secretion , +HCo; Reabsorphion , produciion of new Heos.
AlKalosis:-{ Wt secredion, {HCo7 Reabtorphion , Lossof Heos in urine (L Resbsorphion —slsecretion).

Buffers — new Hea

Ruﬁﬂtj bﬁ P’N’P’i&le — New Ho;

In acidosis all HCOj;™ is titrated and
excess H' in tubule is buffered
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*This process Helps
Yo fsec fete more
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* imporfance of Buffers

mex Ht of urine < 0.03 mmol /L.
Kidney murd excrete £o mmol of non-
Volqlg:a aeids each day 4o excrete this
as free H¥—p 4o _aZoooL/Jy.

0-0

Emm urine py = b-5 (3.5 x o molelL).

. Pbospltde o) a fubular Chod Bubter
t concentrackion of phosphele , pi = 4.8 (close).
Bufters about 2o mmel /ddey H' (loo mmoL /dey
phosphete is Rlfered but Hol. Resbrorbed).
not melor in chronic acidotis:- Bubburmy capely
does not chanje much with acid-Bare oliffurbence
NaHPoy~ +H* —, NaH2Po,,

Phosphate and Ammonium Buffering
In Chronic Acidosis
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kTopic 2 - Acid ~base balance -2 . ton-velate

» Tofal H' cecrelion = Hisecreted (Heog reab:orp’w‘on)i-i-’-"ra’raﬂle' acid (VeHP,) +NHq‘ excrelion
= Y320+ 30+30 =438

o Net H* excrekion = Net Heog addition =
Hf excreled by buffers nol Hea(new HCO3) ~ New Ht (Heos excreted )
L, tdrable acids + NHu (30 + 30) = HCop excretion (1) =59.

* Renal Commpem&fon tAdJoSIp- tHco, addtion - THt excretion (can increase do Soo mmel/d).
AlKalosis-tHeos excretion = tHY addition .

« Classtioshon __,Metabolic Acidosis (4PH<7Le , HCoyc2U)
e sy Causes:- asplein  poinsiontny (AH! inkie) , DM (41t pnldm)..bmhea (HCos Loss)
i Renel fubular acidosts (LHt secrefion c4HCop Resh) , CA tnhibidor (3 HF secretion).
; : Renal Regponre:- L Heo Pilt. —»THCo3 Reab—s tBUfurs — tNew Heoy
L Re;plrcbg compensetion:- % venklation —4 Pce, .

pH HCO.
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_.Resprdoy Rﬁc’oﬂf (LpH< 2y, 2P0y > Uo mnb)
t:causer -Brain damge. preumonia ,emphysema , Lung disorders.
Renal Response :- th* secretion - tHCo; Reab —» tBufFers — tNew Heoy.

| ometabolic Alkelasis (tpH >34 tHCo5 >2y)

L, causer:4Bare iatske (NeHcop) , Vomidi ,mmemlmmcod excess, diureticsoveruse
_yRenal Responre:. tHCog Piltalion —odHeoy Resb —» THCoy excretion = LK+ excretion.
|y Rerpirchgy Compenselion:- {ventiladion —s $PCo,.

| YAldoslerone -

__Diurefics overdose .E:

Tl L Respimtory alkdoss (4PH>%4 , dPeo, < Uowaly).
|, Causes:- Yattiude , pychic (eer. pain).
L, Renal Response-- {Ht secre. —4HCO3 Reab —PHCO; excretion = § WY excretion ($Read).
__,mixed Acidosis:- tPCo, + {HCO3 .
|, mixed Alalons:- {Peo, +1HCo;.

* Anion (hap (Dx) = unmeasured anions = Na*-cL - Nco3 (8-14 méy /L)
_pin bedy Pliuds -- +otal cabions =1olal anions (electricat balance)
—p Hyperchloremic metabolic acidosis
t:normt anion gap = Nat - kel -4 HCoz
Causes:- Diarchea (Heop Lig, Renal Fubudar acidosts § ch inhibifors KAJJm: (&H* !ecrehon).

__ynormochloremic metabolie acidosis
tumeasured anions = 4anion gap = Na*- normel cl” -4 HCog
':: causes: DM (Keboacidois), Lechie acidotts , aspiei (acelysakieylic acd) paisontng .methanol
poisoning , slarvation.

* Bulfering of Ht by somefhing obher then Heoy —s new Heop



