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troduction

What is Clinical Chemistry?>

Clinical Chemistry is the branch of laboratory

medicine that focuses primarily on Molecules.

dThe tests in a Clinical Chemistry lab measure concentrations
of biologically important ions (salts & minerals), small organic

molecules and large macromolecules (primarily proteins).
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I The function of Clinical Chemistry Labs is: >

d Perform Quantitative and Qualitative tests of Body

Fluids such as (Blood, Urine, CSF), as well as Feces,
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Calculi, Tissues and other materials.

1 Help in Diagnosis and Treatment of diseases therefore

these tests must be down as accurately as possible.
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Combinations of Tests (Panel): >

d When an individual test alone is not sufficient to assess a
medical condition, a combination of several tests may be
used.

1 The pattern of results from the combination of tests may
provide better insight into the status of the patient than any
single test resulit.

1 Such tests, done on the same sample, are often ordered as a

group called a panel or profile.



HEPATIC PANEL
LIPID PROFILE (LIVER PROFILE)

Albumin
Total Cholesterol —

LDL Cholesterol Alkaline Phosphatase
HDL Cholesterol Alanine Aminotransferase (ALT)

Aspartate Aminotransferase (AST)

Trigly-:erides Total Bilirubin
Direct Bilirubin
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Types of Lab. Samples

d The most common Sample that be

examined in Clinical Lab is Blood.

3 .
d Other Samples that can be analyzed: Urine,

Cerebrospinal Fluid (CSF).
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Collection of Blood Samples

d Most Quantitative tests in Clinical Chemistry Labs

are carried out on Blood Sample. It can be obtained

from:

v Venous Blood.

v Capillary Blood.

v" Arterial Blood = Rarely examined.
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- Venous & Capillary Blood are most common in the

Determinations made on Blood.

v Capillary Blood = obtained from a Finger or Thumb.

v Venous Blood = obtained from any Prominent Vein.
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Types of Blood Samples

1 Blood Samples can be divided according to the type

of the test into:

/—\
Blood Samples

| Whole Blood l [ Plasma ] | Serum l
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_ Whole Blood Sample _

v Blood drawn from patient must be directly

to prevent the Clotting.

put in a tube containing an Anticoagulant “ :
\

v The Blood must be mix thoroughly with
Anticoagulant inside the tube and is

not centrifuged.

v Used for tests(Example): Hemoglobin

(Hb), Ammonia.

Asst. Lec. ZAINAB GHALEB ABDUL KAREEM



Plasma Sample

v Blood drawn from patient must be directly put in

Anticoagulant tube to Prevent the Clotting.

v" Then tube must be put in Centrifuge to

Separate the Red cell from the

Supernatant (plasma).

v Used for tests (Example): Chloride,
Ascorbic acid (Vit C), Fibrinogen,

[ ]
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Serum Sample

v Blood drawn from patient put in a tube without

anticoagulant and allowed to Clot.
v Then the tube put in the Centrifuge to

Separate the Clot from Serum.

v Used for most tests (Example): Total
Protein, Cho, TG, Creatinine, Uric acid,
Bilirubin, Ca, Na, K, Urea.
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1 Plasma differs from Serum in Containing Fibrinogen and

Anticoagulant.

Whole Blood

Allowed to clot Prevented to clot

Centrifuged Centrifuged

White blood cells g White blood cells

Red Blood Cells Red Blood Cells

Figure 1.6: The difference between plasma and serum
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Anticoagulant

What is Anticoagulant: >

(1 A Chemical substance used to

Prevent the Coagulation of Blood.

d The Anticoagulant is applied when

using Whole Blood or Plasma is

required.
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d Used for Preventing Coagulation of Blood without
Diluting & without causing a change in the Volume of

Red cells.

1 Salt causes Precipitation of Ca2+ in the form of

Calcium Salt and this prevent Coagulation.

d Some of the Commonly used Anticoagulants are:
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Types of Anticoagulant

L EDTA (Ethylene Diamine Tetra-acetic Acid): it may be a Disodium

or Dipotassium salt. Act by removing Calcium ions by Chelation.

1 Oxalate & Citrate: act as Anticoagulants by Removing Calcium

lons essential for Blood Coagulation.

Asst. Lec. ZAINAB GHALEB ABDUL KAREEM



A Sod-fluoride: it is used when Blood is collected for Glucose or

Lactate estimation.

dHeparin: Inhibit the formation of Thrombin from Prothrombin it

not produces a change in the compositions of Blood.
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A In clinical Lab we used (Kit):

cLucosemr CE

REF 1129008 REF 1120010

2xs0mL axtoom GLUCOSE MR

100mL ENDPOINT
CAL Standard 1 x3mL

INTERFERENCES

I the Trinder reaction’”, the it 15 D-gluconate :
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Pucose in'

GoD
P-OGlcose+ H;0+0; —> D-Gluconate + H;0;

4AA + Phenol —:’ Quineneimine + H;0

GLUCOSE (OXIDASE) LIQUID
REAGENT SET

CONTENTS CAT.NO.: G520-480
a1 M RUCosE (O‘MILMID -
REAGEN SIZE : 4X 120 ML
1AM GLUCOSE STANDARD (100 mg/dl)

\m Monoreagent. Phosphate buffer 100 mmoll. pH 7.5,

cose owidase > 10 KUIL porowdase > 2 KUL 4 31 DA reagents snd samples o room lemporature.

) Forin vitro diagnostic use

TECO DIAGNOSTICS
1268 N LAKEVIEW AVE
ANAHEIM. CA 92807

8'C
USA Z.C/Y Store at 2-8°C
Actmonzed representaie 67717

C € znpitetone 8 1112017

e
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o
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Solutions Blank Standard

Reagent 1ml 1ml 1ml

Standard - 10 pl -

Sample - - 10 pl
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Micropipette:
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: Blank Only
Reagent
1 ml

-

@gent@

——————

/Reagent 1 mI\
=
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Calculations:

> Measurements in Clinical Lab
are based upon (Photometric
measurement) which defined
as making a measurement of

Light Intensity depended of

Wavelength.

> Most Instrument used is called Spectrophotometer.
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] Beer - Lambert law: absorbance is directly proportional to
the light path through the cell. A=abc
1 Where A is absorbance a= proportionality constant b= light

bath in cm c¢=concentration.

Collimator Wavelength Selector Detector
(Lens) (Slit) (Photocell)

S A"“I |

Digital Display
Light source Monochromator Sample or Meter

(Prism or Grating) Solution
(in Cuvette)
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 According to Beer-Lambert Law we can compare the

conc. of Sample (test) with conc. of Standard:

P asbare A=abc| For Standard

constant

| So, the Equation is: >

Absorbance of Sample
C sample = ———  ———— X Standard conc.

A= abc ] For Sample

Absorbance of Standard
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> Results in Clinical Biochemistry can be expressed

in a variety of units such as:

1 mmoll/l.

1 mg/100ml or mg/dl.
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