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Carbohydrate backbone of the Kdo region of various
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Inflammation

Amounts of endotoxin which trigger immunological
response are very low

They range from pg/ml in humans to ng/ml in rats
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Sepsis

Facts About Severe Sepsis
« Affects more than 500,000 Europe inhabitants per year
 Mortality rates range from 28% to 50% or more
« Causes more than 150,000 deaths per year
 Costs associated with treating sepsis are estimated at

almost 7 billion € a year in Europe
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Detection of endotoxins - pyrogens

Pharmaceutical industry:
Intravenous and parenteral drugs, medical devices

Biomedical and pharmaceutical industry:
Tracking the bacterial content during technological
process

Environmental monitoring:
Indoor and outdoor detection of air, water or dust
contamination

Medicine:
Detection of Gram-negative bacterial infection,
diagnosis of sepsis
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Amounts of pyrogens allowed in various pharmacological

products

Amoxicillinum natricum
Clindamycini hydrochloridium
Water for intravenous infusion

Therapeutic devices for cerebrospinal contact

1EU = 0.2 ng LPS

0.25EU/mg
0.58EU/mg
0.25EU/m

0.06EU/mI
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Detection of endotoxin
Biological tests:

*Rabbit Pyrogen Test
Limulus Amebocyte Lysate test
*Neutrophil Chemiluminescence test

Non-biological endotoxin detection:

*Chemical markers (3-OH fatty acids, Kdo)
*Detection by molecules specifically recognizing LPS




Detection of endotoxin — biological tests

Rabbit Pyrogen Test




Detection of endotoxin — biological tests

For most of the 20th Century, the Rabbit Pyrogen Test was
the standard method of testing for pyrogenicity. This test,
which took approximately four hours, is accomplished by
injecting the drug being analyzed into a rabbit’'s ear. If the
animal developed a fever, it confirmed the presence of
pyrogens.
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Limulus Amebocyte Lysate test (LAL)

The Atlantic horseshoe crab Limulus polyphemus
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- The LAL Test was commercially
introduced during the 1970s.

*In 1977, the FDA described conditions
for the use of LAL as an end-product test
for endotoxin in human biological
products and medical devices.

 To obtain the lysate required for the LAL
test, a small amount of horseshoe crabs’
blood is drawn. Next, blood cells
(amebocytes) are separated and lysed to
obtain the cellular proteins.
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*Gel Clot LAL (PYROGENT®) provides a
simple positive/negative result

Chromogenic End-point LAL (QCL-1000®)
offers a quantitative result and exhibits less
product interference than LAL methods
utilizing the clotting protein.

*Kinetic Turbidimetric LAL gives quantitative
results but its use of the clotting protein limits
its compatibility with many products.

*Kinetic Chromogenic LAL (Kinetic-QCL®)

provides automation itivit
detecting as low a€.0.005 EU/mI (1pg of LPS
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Classic methods (Rabbit pyrogen test and LAL)
cannot be used for:

-diagnostic testing of blood and other body fluid
for endotoxin content

-testing of concentrated salts solutions
-testing of chemicals

-solutions of various proteins
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Neutrophil chemiluminescence assay

A rapid, homogeneous assay for the detection of endotoxin
activity (EA) in whole blood based on in vitro neutrophil
activation.

* This novel type of assay uses the priming effects of
complement opsonized immune complexes on the respiratory
burst activity of neutrophils as an analytical platform.

» Hypochlorous acid generated by the concerted activity of
membrane-bound NADPH oxidase and azurophil granule
myeloperoxidase of the neutrophil produces Iuminol
chemiluminescence.
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Detection by molecules with affinity to endotoxin

Proteins which specifically recognize the lipopolysaccharide
molecule immobilized on Sol-Gel surface. LPS-protein
binding is detected by the measurement of fluorescence
anizotropy change.

Hreniak, A.; Maruszewski, K.; Rybka, J.; Gamian, A.; Czyzewski, J. A
luminescence endotoxin biosensor prepared by the sol-gel method. Optical
Materials, v. 26, iss. 2, p. 141-144.




Detection of endotoxin — affinity detection

Future methods for endotoxin detection ??







