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® patients are susceptible to frequent lung infections and
some patients develop antibiotic resistance bacteria and
hence, bacteria accumulate leading to a viscous mucous
secretion, clogging the bronchia and bronchioles.

® Thick mucous = alginate that is secreted by the bacteria +
DNA released when bacterial cells and degenerating
leucocytes that accumulate in response to infection are
lysed The role of DNase | can hydrolyse long polymeric
DNA chains into shorter oligonucleotides and the purified
enzyme can be delivered in an aerosol mist to the lungs of
CF patients to prevent respiratory distress.

® The enzyme could decrease the mucus viscosity in the
lungs and allow patients for easy breathing, thus reducing
the severity and pain of the patient.

® This enzyme was approved for use by the US FDA in 1994
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Alginate lyase

Alginate, a polysaccharide polymer of B-D
mannuronate and o-L glucoronate, form an elastic
gel, which is related to its viscosity and molecular
weight. The excretion of alginate by mucoid strains
of pseudomonas aeruginosa may infect the lungs of
cystic fibrosis patient contributing significantly to
the viscosity of the mucous. Hence treatment of
cystic fibrosis depends on the DNase | therapy and
depolymeriztion of the alginate which would help
to clear blocked airways. Since the enzyme alginate
lyase can liquefy viscous bacterial alginate which in
addition to DNase | is good therapeutic agent of
cystic fibrosis
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Adenosine deaminase

* Deficiency of ADA (adenosine deaminase), a
cytoplasmic enzyme found in high concentrations in
lymphoid cells, causes SCID due to lymphocytotoxic
effects of adenosine and deoxyadenosine.
Deoxyadenosine cause dATP pool expansion, which
blocks DNA replication by inhibiting ribonucleotide
reductase and has other side effects. Deoxyadenosine
also inactivates enzyme S-adenosylhomocysteine
hydrolase. Pathology of ADA deficiency is well defined
and limited to haemopoietic cells, so enzyme
replacement therapy is straight-forward. However the
two problems associated with enzyme therapy are very
short circulating life of the injected enzyme and risk of
provoking allergic or other immunologic response in
chronic treatment. Enzyme replacement therapy in
ADA deficiency disease is approved by the US Food and
Drug Administration (FDA).
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Dihydrofolate reductase

* Methotrexate (MTX) is widely used as anticancer
drug damaging dihydrofolate reductase enzyme.
This enzyme is required by cancer cells. MTX is
not selective in action and also affects normal
cells. Since different patients break down the
drug at different rates, it is important to monitor
the level of MTX in the body. This can be done by
in-vitro testing by the effect on enzyme
dihydrofolate reductase enzyme of MTX from
blood sample. Here enzyme obtained is from
Lactobacillus casei.
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Lipase

 Gaucher's disease or Gaucher disease is a genetic disease in which a fatty
substance (lipid) accumulates in cells and certain organs.

® The disorder is characterized by fatigue, anemia, low blood platelets, and
enlargement of the liver and spleen.

o Itis caused by a hereditary deficiency of the enzyme glucocerebrosidase.
This enzyme acts on the glycolipid_glucocerebroside.

® When the enzyme is defective, glucocerebroside accumulates, particularly
in white blood cells, most often macrophages. Glucocerebroside can collect
in the spleen, liver, kidneys, lungs, brain and bone marrow.

 Manifestations may include enlarged spleen and liver, liver
malfunction, skeletal disorders and bone lesions that may be painful,
severe neurologic complications, swelling of lymph nodes and
(occasionally) adjacent joints, distended abdomen, a brownish tint to the
skin, anemia, low blood platelets and yellow fatty deposits on the white of
the eye.

« Persons affected most seriously may also be more susceptible to infection.
Some forms of Gaucher's disease may be treated with enzyme
replacement therapy.

o The disease is named after the French doctor Philippe Gaucher, who
originally described it in 1882
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Streptokinase

= Streptokinase is the microbial enzyme derived from
the streptococcus species. The enzyme is
thrombolytic in nature, can break down the blood
clots in veins and prevent coronary artery disease.

= Dissolution of clot by converting intrinsic
plasminogen present in the clot to active plasmin.

= |n 1987, FDA has approved this enzyme for treating
heart attacks which is produced in bulk based on r-
DNA technology.
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Therapeutic enzymes

Enzymes Therapeutic application
Asperginase Leukemia
Lysozymes Antibiotic

Uricase Gout

Urease Renal failure

Tyrosinase Liver failure
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Introduction

* The role of enzymes in medicine as markers, diagnostic and
prognostic applications are widely known. These enzymes are
now considered as new biological drug in the treatment of
certain disorders and hence emerged as an offshoot of
therapy.

* With the advent of recent developmental progress in the field
of gene therapy, enzyme therapy has taken a backseat but can
still be an intermediate solution to more than 300 genetic
defects identified in humans which are due to enzyme
deficiencies and enzyme replacement therapy can still
contribute to the treatment of certain of these genetic
disorders, at the biochemical level for correction of defects.
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Applications of therapeutic enzymes

As specific detoxification agents in case of acute
chemical poisoning

As antineoplastic agent

As a replacement therapy in enzyme deficient
genetic disorders

As agent to limit tissues damage in reperfusion
injuries
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Limitations of enzymes
v’ Avoiding rapid clearance of enzyme from
blood
v Improvement in purification technology
v’ Cost effective enzymes
v Should be nonimmunogenic
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Enzymes used in Therapy

> Digestive enzymes

o chymotrypsin

o bromilain

o rennin

o papain

o cellulase

DNase |

Alginate lyase
Adenosine deaminase
Dihydrofolate reductase
Lipase

Streptokinase
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Digestive enzymes

Chymotrypsi
Chymotrypsin is a proteolytic enzyme Naturally produced by the pancreas
of the human body.

Chymotrypsin breaks down protein into dipeptide and some single amino
acids by hydrolysis of peptide bond in small intestine.

Bromelain, rennin, papain:

Bromelain is a group of proteolytic enzymes. And to cures digestive
disorders

Rennin helps to digest milk protein

Papain helps to digest protein and loosen necrotic tissues and waste
material from the cell wall.

Cellulase

Cellulase is an enzyme that breaks down cellulose to B-glucose, produced
by bacterial fungi and grazing animals such as cow. Cellulose is non-digestible
by human because we do not produce Cellulase.
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DNase |

® Cystic fibrosis (CF) is one of the most commonly
occuring genetic diseases (1 in 2500 in northern
Europe)

® Cystic fibrosis (CF), also known as mucoviscidosis,
affects most critically the lungs, and also
the pancreas, liver and intestine

® |t is characterized by abnormal transport of chloride
and sodium across an epithelium, leading to thick,
viscous secretions i.e., Underlying cause is identified
to the mulfunction of ion transport

® Major clinical symptom is the production of viscous
mucus in the respiratory track




