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What will we learn in Clinical Biochemistry?

▪ What is Clinical Biochemistry?

▪ Interests of Clinical biochemistry 

▪ Biological Materials

▪ Pre-Analytical Phase (Technical and Biological Factors)

▪ Analytical Phase (Method selection, method validation, quality control)

▪ Post-Analytical Phase (Evaluation of results, reference value, reporting)
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What will we learn in Clinical Biochemistry?

▪ Fluid-Electrolyte Balance

▪ Acid-Base Balance

▪ Clinical Enzymology

▪ Liver Function Tests

▪ Pancreas Function Tests

▪ Kidney Function Tests

▪ Thyroid and Parathyroid

▪ Glandula suprarenalis, pituitary 
gland

▪ Digestive functions (Ruminants, rumen?)

▪ Plasma and serum proteins

▪ Blood Lipids

▪ Skeletal Muscle

▪ Reproductive Endocrinology

▪ Tumor markers

https://neu.edu.tr/academic/faculties/faculty-of-veterinary-medicine/
http://www.biyokimya.vet/


References

▪ Karagül H, Altıntaş A, Fidancı UR, Sel T, 2000. Klinik Biyokimya. Medisan, Ankara

▪ Kaneko JJ, Harvey JW, Bruss ML, 2008. Clinical Biochemistry of Domestic Animals, 6th edi. 
Academic Press-Elsevier

▪ Thrall MA, Weiser G, Allison RW, Campbell TW, 2012. Veterinary Hematology and Clinical 
Biochemistry, 2nd edi. Wiley-Blackwell

▪ Pineda MH, Dooley MP, 2003. McDonald’s Veterinary Endocrinology and Reproduction, 5th 
edi. Blackwell Publishing.

▪ Rizzi TE, Valenciano A, Bowles M, Cowell R, Tyler R, DeNicola DB, 2017. Atlas of Canine and 
Feline Urinanalysis, 1st edi. Wiley-Blackwell

▪ Sink CA, Weinstein NM, 2012. Practical Veterinary Urinanalysis, 1st ed. Wiley-Blackwell

https://neu.edu.tr/academic/faculties/faculty-of-veterinary-medicine/
http://www.biyokimya.vet/


What is Clinical 
Biochemistry, what are 
its areas of interest?
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Definition of Clinical Biochemistry and 
Physiopathology

▪ The Physiopatholgy means the functional changes associated with or 
resulting from disease or injury. It examines physiological changes that 
accompany a particular disease. In other words; It is a physiology that 
occurs in an abnormal internal environment or metabolic reactions.

▪ CLINICAL BIOCHEMISTRY is a science that examines the body and its 
various parts of fluid and tissue (biopsies) taken or discarded from the 
body in terms of diagnosis and course of disease. Results is also used in 
monitoring and determining treatment procedure and prognosis.

▪ Briefly; It is a clinical-specific laboratory science.

▪ It is a kind of clinical pathology branch that aims to interpret the body 
fluids, tissues and cells and to interpret the health and disease relation of 
the test results.
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Clinical Biochemistry

▪ Clinical biochemistry examines abnormal mechanisms that normally 
deviate from the molecular level.

▪ Laboratory techniques and molecular mechanisms developed for this 
work are used.

▪ It reaches the target indirectly, but thanks to the developing technologies,
it gives very specific and sensitive results.

▪ Chemical analyzes are mainly performed in serum or plasma.
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Clinical Biochemistry

▪ It is aimed to give information to the students who are trained in 
veterinary medicine to gather information on the theoretical and practical 
knowledge of Biochemistry on the case and if necessary to explain all the 
information and skills that can be used in clarifying the molecular 
mechanisms of the disease or disorders and in the selection of the 
parameters which may be helpful in diagnosing the disease and in the 
interpretation of the test results.

▪ Clinical biochemical tests play an important role on the path to disease 
diagnosis. 1 out of 3 laboratory tests performed in hospitals are clinical 
biochemical tests.
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Clinical Biochemistry

▪ In addition to the functions it undertakes in diagnosis and prognosis, 
there is also an important role in preventive medicine.

▪ It helps to evaluate animal nutrition and aquaculture problems, to 
observe differences and relations or interactions between species, 
breeds, physiological and regional conditions, to determine population 
normals.

▪ Clinical biochemistry and biochemistry are directly related to clinical 
medicine and many other scientific disciplines.
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History

Examination

Diagnostic Services

Laboratory Service

Clinical Biochemistry

Radiological services, Physiological test such as EEG, ECG, Pulmonary Function Test

Emergency Test          Routine Test                Special Tests

Haematology    Histopathology     Cytology         Immunology         Microbiology
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Biological Molecules 
Investigated in 
Clinical Biochemistry
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Metabolites

▪ They are end products or resultant molecules or 
sometime intermediate molecules of metabolic 
reactions.

▪ Concentration measurements give information 
about metabolism.

▪ Their concentrations are expressed in 
conventional or SI units in serum or plasma. 

▪ Conventional: mg/dL, g/dL

▪ SI: mmol/L 

▪ Approximately 60% of clinical biochemistry 
analyzes  involve metabolites.

▪ Eg: Urea, Creatinine, Albumin, Protein-Total, 
Bilirubin, Cholesterol
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Enzymes

▪ They are normally intracellular protein molecules.

▪ Except functional enzymes found in plasma (!).

▪ High activity generally refers to cellular degeneration, expect functional 
plasma enzymes.

▪ 30% of clinical biochemical analyzes include enzymes.

▪ Eg.: AST, ALT, GGT, CK, LDH ....
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Minerals

▪ Macro and Micro (trace) elements.

▪ They have important functions in body fluids and tissues such as energy
production, balance in osmotic pressure, acid base balance, neural 
function, to be a cofactor in enzyme activation etc.

▪ Ör.: P, Ca, Na, K, Cl, Zn, Cu, Co, Fe ....

Süt humması Source: UWaterloo
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Hormones, Vitamins and Others

▪ They are found in trace amounts in body fluids and tissues.

▪ Serum or plasma levels are in the ng, pg or nmol, pmol level.

▪ The functions they involve are extremely important.

▪ About 10% of the biochemical analyzes include these molecules

▪ Eg.: Steroid hormones (such as Progesteron), 25-OH Vitamin D3,Total T4
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Biological
Materials
Blood, Urine, Stool, Lymph, Sweat, Tear, Digestive Secretions, Puncture Fluids, CSF, 
Genital Secretions, Stones And Tissues
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Blood

▪ It is a biological fluid circulating in the vascular system.

▪ Contents: Molecules in solute state + cellular components in suspended 
state

Source: FisherBioservices
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Blood

▪ Chemical Composition: 85% water, 15% solids.

▪ Rates vary between animals, metabolic status, and pathological 
conditions.

▪ Functions

▪ It is a transport system.

▪ Maintain pH, osmotic pressure balance in tissues and organs.

▪ Protect body temperature.

▪ Providing a defense mechanism against infections.

▪ Oxygen transport etc.
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Blood

▪ When should the blood sample be 
collected?

▪ Usually after 12 hours fasting (???).

▪ What is the difference between 
Serum, plasma and whole blood?

▪ There is fibrinogen in the plasma.

▪ Which type of sample is obtained 
from what type of tube?

https://neu.edu.tr/academic/faculties/faculty-of-veterinary-medicine/
http://www.biyokimya.vet/


Blood

▪Collection 
sites: Artery, 
Vein, Capillary 
?

Source: WikiMedia
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Blood

▪ Blood Collection: Artery, Vein, Capillary?

▪ Ruminants: Vena jugularis, vena caudalis mediana (coccyeal vena)

▪ Cats and dogs: Vena cephalica antebrachii, vena saphena lateralis, vena 
saphena medialis, vena jugularis

▪ Chickens: Vena ulnaris

▪ Rabbit: Vena auricularis

▪ Rodentler: Vena caudalis, heart, juguler vein

▪ Other Reptiles: Vena jugularis, vena caudalis, vena cephalica, cervical 
venous sinus

▪ We have to determine in advance what type of blood samples 
we should collect by using what type of blood tube?
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Blood

Source: Town Center Vet
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Blood

Source: FlickrSource: The Cat Clinic Source: Metzer Farms
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Blood

Kaynak: Zwarg ve ark., 2014 Kaynak: Reptiles Magazine

https://neu.edu.tr/academic/faculties/faculty-of-veterinary-medicine/
http://www.biyokimya.vet/
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-736X2014000700013
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-736X2014000700013
http://www.reptilesmagazine.com/Reptile-Health/The-Vet-Report-Routine-Blood-Testing-in-Reptiles-is-Encouraged/
http://www.reptilesmagazine.com/Reptile-Health/The-Vet-Report-Routine-Blood-Testing-in-Reptiles-is-Encouraged/


Urine

▪ What is urine? Define it.

▪ It is Ultrafiltration product of blood or plasma secreted 
from the kidneys.

▪ The blood is filtered through the glomerulus (~1700 L).

▪ In the proximal tubules, electrolytes, glucose and amino 
acids are reabsorbed.

▪ Na, Cl, and H2O are reabsorbed in the connective tubes
(ADH?).
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Urine

▪ Functions

▪ Maintenance of balance between extracellular and 
intracellular fluids.

▪ Maintain acid-base balance.

▪ Removal of metabolite products from the body.

▪ Contents

▪ Water (~95%) and salts (Na, Cl, K, Ca, Mg ...)

▪ Acids and bases (H +, OH-)

▪ Degradation products during metabolism (such as urea, 
uric acid, creatinine)

▪ Toxic or detoxified substances

▪ Substances that are found hyper levels in blood (such 
as glucose, acetone, bilirubin ...)

Source: NatureWorlds
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Urine

▪ Sample collection

▪ Must be sterile (avoid 
contamination) and adequate 
amount.

▪ Collection from the ground?

▪ Spot urine (free capture)

▪ By using a catheter

▪ Cystocentesis

Source: University of Minnesota
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Urine

▪ Urine Analysis or Urinalysis 

1. Physical Examination

▪ Color, Odor, Turbidity

▪ Quantity, Density, pH

2. Chemical Examination

▪ Glucose, Protein, Ketone, Bilirubin, Urobilinogen, Nitrite, 
Blood

3. Microscopic Examination: It’s an examination of urine 
sediment under microscope (at 40X high power field). 
Sediment is obtained by centrifugation. 

▪ Organic sediments

▪ Inorganic sediments
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Urine
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Stool

▪ It is also called faeces.

▪ Physical and chemical examinations can be done to 
obtain information about metabolism and a possible 
pathological condition, especially in GI tract.

▪ Frequent tests are fecal occult blood (FOB), 
determination of bile pigments, organic acids, 
pancreatic amylase, elastase, fat droplets and starch 

▪ Apart from these, cells and/or parasites can be
examined.
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Other Biological Materials

▪ Lymph

▪ Sweat

▪ Tear fluid

▪ Humor aqueous

▪ Digestive secretions

▪ Saliva

▪ Puncture fluids (Synovial fluid, cyst fluid, amniotic fluid, 
CSF) 

▪ Stones (Kidney, Pancreas, Bile)

▪ Tissues

Source: TodaysVet.Pra.
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Your questions?
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Next topic;

Analytical Phases
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For more on 

Biochemistry & Clinical Biochemistry

and the world of laboratories follow

www.biyokimya.vet

@biyokimya.vet
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