


Alkaline phosphatase (ALP) is an enzymefoundin
severaltissues throughoutthe body. The highest concentrations
are presentin the cells boneandthe liver. Normalrange 45 - 150
U/L, Thistest measuresthe level of ALPin the serum.

“* Inthe liver, ALP is found on the edges of cellsthatjoin to form bile
ducts, tiny tubesthatdrain bile fromthe liverto the bowels, where
itis neededto help digestfatin the diet.

“* ALPin boneis produced by special cells called osteoblaststhatare
involved in the formation of bone. Each of the various tissue types
produces distinct forms of ALP called isoenzymes.

ALP blood levels can be greatly increased, in cases where

% onhe ormore bileducts are blocked. This can occur as a result of




and in hepatitis. when a person has signs and symptoms of liver

involvement may include: Weakness, fatigue, Loss of appetite,

Nausea, vomiting, Abdominal swelling and/or pain, Jaundice, Dark

urine, light-colored stool, Itching (pruritus).

**Any condition causing excessive bone formation, including bone
disorders such as Paget'sdisease, can causeincreased ALP levels.
Or otherbone conditions, such as vitamin D deficiency.

Some examples of the sighs and symptoms suggesting a bone
disorderinclude:

Bone and/orjoint pain, Increased frequency of fractures, Deformed
bones

+ Childrenand adolescentstypically have higherblood ALP levels
because theirbones are still growing.
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Alkaline phosphatase assay protocol summary:
- add samples and standardsto wells
- add pNPP solution to sample wells (notto standards)
- add ALP enzyme solutionto standard wells (notto samples)
- incubate for 60 min atroomtemp
- add stop solution
- analyze with microplate reader.

Acid phosphatase (AP): It can be further classified as a
phosphomonoesterase. Acid phosphatase is stored in lysosomes and
functions when thesefuse with endosomes, which are acidified while
they function; therefore, it has an acid pH optimum. An enzymethat
actsto liberate phosphate under acidic conditions and Different
forms of acid phosphatase are found in differentorgansin the liver,




differentlineages of Acute Lymphoblastic Leukemia(ALL)

- acid phosphatase may be used as a biochemical marker of

osteoclastfunction duringthe process of bone resorption

- The discovery that prostatic carcinoma cells often retain a high
concentration of acid phosphatase characteristic of the normal

postpubertal gland led to the recognition of the first clinically useful
tumor marker.

Aspartate aminotransferase (AST): is an enzyme found in cells
throughout the body but mostly in the heart and liver and, to a lesser
extent, in the kidneys and muscles. When liver or muscle cells are
injured, they release AST into the blood. the range for normal AST is
reported between 10-40 units per liter

A number of conditions can cause injury to liver cells and may cause




although ALT is more specificforthe liverthanis AST. Both are
enzymes foundin the liverthatbecome elevated in the blood when
the liveris damaged.

A calculated AST/ALT ratio is useful for differentiating between
different causes of liverinjuryand in recognizing when the increased
levels may be coming fromanothersource,such as heartor muscle
injury. In mosttypes of liverdisease, the ALT level is higherthan AST
and the AST/ALT ratio will be low (lessthan 1). Thereare a few
exceptions;the AST/ALT ratio is usually increased in alcoholic
hepatitis, cirrhosis, hepatitis C virus-related chronic liver disease, and
in the firstday or two of acute hepatitis or injury from bile duct
obstruction.

With heartor muscle injury, AST is often much higherthan ALT (often




**Sometimes AST may be used to monitor people who are taking
medicationsthat are potentially toxicto the liver.

**when a person has signs and symptomsof a liver disorder. Some
of these may include: Weakness, fatigue Loss of appetite, Nausea,
vomiting Abdominal swelling and/or pain,Jaundice Dark urine, light-
colored stool, Itching (pruritus) Swelling in the legs and ankles,
**people who areat an increased riskfor liverdisease since many
people with mild liver damage will have no signs or symptoms. Some
examplesinclude:

« Personswho might have been exposedto hepatitis viruses

« Personswho are heavydrinkers

« Personswho have a history of liverdisease in theirfamily
 Personstakingdrugsthatcan damagethe liver




Aspartate Aminotransferase (AST) assay protocol summary: It
catalyzesthe reaction: Aspartate + a-Ketoglutarate = Oxaloacetate +
Glutamate Diagnostically, it is almostalways measured in units/liter
(U/L).AST Assay Kit,an amino group is transferred of from aspartate
to a-ketoglutarate. The products of this reversible transamination
reaction are oxaloacetate and glutamate. The glutamate is detected
in a reactionthatconcomitantly converts a nearlycolorless probeto
color(Amax=450nm). The kit provides a rapid, simple, sensitive and
reliable testsuitable as a high throughput activity assay of AST with a
detection limitof 10 mU per well.

Alanine aminotransferase (ALT) is an enzyme found mostlyin

the cells of the liver and kidney. Much smalleramounts of it are also
foundin the heartand muscles. Thistest measuresthe level of ALT in




Very high levels of ALT (more than 10 times normal) are usually due to
acute hepatitis,sometimes due to a viral infection. Levels of ALT may
also be markedly elevated (sometimes over 100 times normal)as a
result of exposureto drugs or othersubstancesthataretoxictothe
liver or in conditions that cause decreased blood flow (ischemia)to
the liver.

ALT levels are usuallynot as high in chronic hepatitis, oftenlessthan
4 timesnormal. Other causes of moderate increasesin ALT include
obstruction of bile ducts, cirrhosis (usually the result of chronic
hepatitis or bile duct obstruction), heartdamage, alcohol abuse, and
with tumorsin the liver.

Alanine aminotransferase assay protocolsummary:

ALT Assay Kit, ALT catalyzes the transferof an amino group from




colorless probeto both color(Amax= 570 nm) and fluorescence

(Ex/Em = 535/587 nm). The kit provides a rapid, simple, sensitive,

and reliable test suitable for high throughput activity assay of ALT with

a detection limitof 10 mU per well

A lactate dehydrogenase (LD or LDH) : testis a non-specific test

that may be used in the evaluation of a number of diseases and

conditions Olderthan12 years 300 - 600 U/L

An elevated level of LD may be seen with:

* Todetectand monitorprogressive conditions muscle trauma or
injury, or severe infections.

* To help stage, determine prognosis,and/or monitor treatment(i.e.,
chemotherapy) of cancers.

 Thistestmay be ordered, forexample, when a person has signs




* Strenuous exercise can causetemporaryelevationsin LD.

* Hemolysis of the blood specimen can cause falsely elevated
results.

« |fa person'splateletcountisincreased,serumLD can be
artificially high and not reflective of the LD actually presentin the
circulation.

A lactate dehydrogenase assay protocolsummary

First, LDH catalyzesthe conversion of lactate to pyruvate via

reduction of NAD+ to NADH. Second, diaphorase uses NADH

toreduce a tetrazoliumsalt (INT)to a redformazan product.

Therefore, the level of formazan formation is directly proportional to

the amount of released LDH in the medium.




The assay is performed by transferring cell culture mediafrom

treated cellsinto a new microplate and addingthe Kit reagents. After

incubation at room temperature for 30 minutes, reactions are

stopped and LDH activity is determined by spectrophotometric

absorbanceat 490nm.

A creatine kinase (CK): normalrangeis 22to 198 U/L,

test may be usedto detect

* inflammation of muscles (myositis) or muscle damage due to
muscle disorders (myopathies) such as muscular dystrophy or to
help diagnhose rhabdomyolysis.

* CK maybe orderedalongwith other blood chemistry testssuch as
electrolytes, BUN or creatinine (to evaluate kidneyfunction). Dark
urine (The urine may be dark because of the presence of




* Mayusea CK testespeciallyif someoneis takinga drugsuch as a
statin, using ethanol or cocaine, or has been exposedto a known
toxinthat has been linked with potential muscle damage.

* Thetestmay be ordered whena person has symptoms associated
with Increased CK may be seen with, for example:

Recentcrush and compression muscle injuries, trauma, burns, and

electrocution, Inherited myopathies, such as muscular dystrophy,

Hormonal (endocrine) disorders, such as thyroid disorders, Addison

disease or Cushing disease, Strenuous exercise, Prolonged surgeries,

Seizures, Infections - viral (such as influenzaand HIV), bacterial,

fungal, and parasitic (such as malaria,Connective tissue disorders

(e.g.lupus, rheumatoid arthritis), Celiac disease, Renalfailure




* People who have greater muscle mass have higher CK, men
generally tendto have higher valuesthan women.

the creatine kinase assay protocol,:

creatine kinase (CK) converts creatine into phosphocreatine and ADP.
The phosphocreatine and ADPthenreactwith the CK enzyme mix to
forman intermediate, which reduces a colorless probeto a colored
product with strong absorbance at A=450 nm.

Creatine kinase assay protocol summary:

- add samples and standards to wells

- add reaction mix

- analyze every 1-2 min for 10-40 min with microplate readerin
Kineticmode at 37°C
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