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Chloride
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JFunction in body:

QOMaintaining osmolality e
QBlood volume and

QElectric neutrality jL—— Mgt Qs el
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ACl is usually shifted according to Na and bicarbonate
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JExcess chloride in the body is excreted in_urine and sweat, excessive

- sweating will induce the release of m_aomﬁmqo:m é:_o: <<___ conserve. Zm 1 and Q:\\
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O Chloride maintains electrical neutrality in two ways:

a5 | RSN ?J\F.w; W eod A @%brq

—

UNa is reabsorbed along with Cl in the proximal tubules. Na am.cmoaao: is limite

amount of Cl- available

dElectroneutrality is also maintained by chloride through_the chloride shift.

U Carbon dioxide generated by cellular metabolism within the tissue diffuses out into b

plasma and the red cells

din the red cell, CO2, forms carbonic acid (H2CO3), which splits into H+ and HCO3-

(bicarbonate).

JDeoxyhemoglobin buffers H+, whereas the HCO3- diffuses oyt into

t
diffuses into the red cell to maintain the electric balann~~ -« - he plasma and
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QChloride disorders are often the result of the same causes that disturb Na leve-
because chloride passively follows Na

N

UThere are a few exceptions.

CamScanner

QHyperchloremia may also occur when there is an excess loss of bicarbona

A&/qmmc: of Gl losses, RTA or metabolic acidosis

ﬂ:\.r\ LN e lv, O..wur.L..nw.uulwvauvk.lL .
L Hypochloremia may occur with excessive loss of chloride from prolonged v

diabetic ketoacidosis, aldosterone deficiency or salt-losi

. n tobic a_— )
UA low serum level of chloride may be encountered in conditions associated"
serum bicarbonate concentrations such as compensated respiratory acidosi

metabolic alkalosis.
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Determination of the chloride

0 Specimen: serum or plasma, whole blood samples, urine (24-hr) or sweat may be used
,_D Lithium heparin is the anticoagulant of choice.

o Hemolysis does not cause significant change in serum or plasma_values as a am._c: of decreased levels
of intracellular chloride (marked hemolysis, decrease due to dilutional effect). —x  8ssap ) Q)

O Methods: there are several methodologies includes:

O ISE (most commonly used where an ion-exchange membrane is used to selectively bind Cl ions) — O._.Q s o)

0O Amperometric coulometric titration Sain o
0O Mercurimefric titration
0O Colorimetry

‘0O Amperometric coulometric titration method using coulometric generation of silver ions (Ag which
- combine Cl to quantitate the Cl ion concentration

\ Ag+ + CI- _AgCl
— - \‘.\
A o

Q
A
B L

CamScanner = Ligo d>guaall


https://v3.camscanner.com/user/download

e/ 7

O Bicarbonate

Qls the second most abundant anion in the ECF

OThe total CO2 comprises the bicarbonate (90%), carbonic acid and dissolveg
total CO2 measurement is indicative of HCO3- measurement

OBicarbonate is the major buffering system in the blood where carbonic anhyg,
RBCs converts CO2 and H20 to carbonic acid

CO, + H,0 &5 H,C0;, ¢4 H* + HCO,~

UBicarbonate diffuses out of the cells in exchange for o:_o:am to maintain ionig
neutrality within the cell b b s
u r\
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OMost of the filtered bicarbonate ion is reabsorbed in the kidneys (85% in proximal =
and 15% in the distal) in the form of CO2 (due to low permeability of tubules to bic &

QNormally nearly all the _u._om&o:mﬂm ijons are reabsorbed from the tubules, with little
urine

CamScan

QO When bicarbonate ions are filtered in excess of hydrogen ions available, almost all
HCO3- flows into the urine.

OlIn alkalosis, with relative increase in bicarbonate ion compared to COZ2, the kidneys
excretion of HCO3- into the urine, carrying along a cation such as sodium. This los
HC30- from the body helps correct pH

Qlp acidosis, the excretion of H into the urine is increased and HCO3- reabsorption is
complete LI,H Ty
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Clinical applications

OAcid-base imbalances cause changes in bicarbonate and CO2 levels. A decreased
bicarbonate/ CO2 occurs in metabolic acidosis leads to exhalation of CO2 by the lungs
(hyperventilation), which lowers pCO2.

QO Elevated total CO2 concentrations occur in metabolic m_xm_ommm_ as bicarbonate is
retained, often with increased pCO2, as a result of compensation by hypoventilation.

OTypical causes of metabolic alkalosis include:
[ Severe vomiting
0O Hypokzalemia

O Excessive zalkali intake
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QOHCO3 is used to carboxylate phosphoenolpyruvate (PEP) of phosphoenolpyruvate (p

carboxylase, which catalyzes the formation of oxaloacetate.
:A..Ou PEP Q??#.nw

Phosphocnolpyruvate +
Onm_ounns,n + H,P0,~ (Eq. 15-4)

QO This is coupled to the following reaction, in which NADH is consumed as a :wm:: of the
malate dehydrogenase (MDH)

) NADW 3 ek gorh W (desa®sly o Oxaloacetate + NADH + H* Moty

= . — i Malate + 2..54 A_m . 15.5)

rLu/u iﬁo.w CU,anu//é oufu el 9

QThe rate of change in the absorbance of NADH is proportional to the concentration of|

Reference ranges

O Carbon dioxide, venous 23-29 mmol/L (plasma, serum). &
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! QLactate is a by-product of an emergency mechanism that produces a small amgq
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! a2 QOUnder hypoxic conditions, acetyl CoA formation does not occur and NADH accur
favoring the conversion of pyruvate to lactate through anaerobic metabolism.
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l OThe accumulation of excess lactate in blood is an early sensitive and quantitative
| indicator of the severity of oxygen deprivation (more than pH)
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Lactate

i

CamScanner = g d>guaall


https://v3.camscanner.com/user/download

Z

Decreased supply of O3 to lissue

y

Oxidative metabolism rate diminishes

Y

NADH accumulates (NAD diminishes)

i

Pyruvate converts to laclate Lactate

instead of acetyl-CoA > accumulates

Much less ATP produced (depletion of ATP)

Intraceliular ionic environment disrupted Cell death
(increased Ca and Na; decreased K and Mg) -
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