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Coagulants And Anti - Coagulants

Coagulants

Definition:

e Coagulants are agents that promote blood clotting (coagulation) to prevent excessive bleeding.

e They are used in situations where there is a deficiency in the blood's natural ability to form
clots.

Mechanism of Action:

e Vitamin K-Dependent Pathway:

o Many coagulants, such as Menadione and Acetomenadione, act as synthetic forms of
vitamin K.

Vitamin K is essential for the synthesis of certain clotting factors (ll, VII, IX, and X) in the
liver.

By supplementing vitamin K, coagulants enhance the production and functionality of
these clotting factors, thereby facilitating the clotting process.

Common Coagulant Drugs:
e Menadione (Vitamin Kj;)
e Acetomenadione

Uses:

o Treating or preventing bleeding disorders caused by vitamin K deficiency.

¢ Managing excessive bleeding in patients with liver disease or those on certain anticoagulant
therapies.

Side Effects:

e Allergic reactions
e Hemolytic anemia in individuals with glucose-6-phosphate dehydrogenase (G6PD) deficiency

o Potential liver toxicity at high doses

Anticoagulants

Definition:

e Anticoagulants are medications that inhibit blood clot formation, thereby reducing the risk of
thromboembolic events such as deep vein thrombosis, pulmonary embolism, and stroke.

e They are essential in preventing abnormal clotting in various medical conditions.
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Mechanism of Action:

¢ Vitamin K Antagonists:

o Drugs like Warfarin and Anisindione inhibit the enzyme vitamin K epoxide reductase,
decreasing the regeneration of active vitamin K.

This impairs the synthesis of vitamin K-dependent clotting factors (ll, VII, IX, and X),
reducing the blood's ability to form clots.

¢ Antiplatelet Agents:

o Clopidogrel inhibits platelet aggregation by blocking the P2Y,, ADP receptor on
platelets, preventing them from clumping together to form clots.

Common Anticoagulant Drugs:

1. Vitamin K Antagonists:
» Warfarin
» Anisindione

2. Antiplatelet Agents:

> Clopidogrel

Uses:

¢ Preventing and treating thromboembolic disorders (e.g., deep vein thrombosis, pulmonary
embolism)

Stroke prevention in patients with atrial fibrillation
Prophylaxis in individuals with mechanical heart valves

Reducing the risk of heart attacks and strokes in patients with coronary artery disease

Side Effects:

e Vitamin K Antagonists:

o Increasedrisk of bleeding

o Teratogenic effects (contraindicated in pregnancy)

o Numerous drug and food interactions affecting vitamin K levels
¢ Antiplatelet Agents:

o Increasedrisk of bleeding

o Gastrointestinal discomfort

o Rarely, thrombotic thrombocytopenic purpura (TTP)

Brand Names Of Important Marketed Products

Used to manage clotting or bleeding disorders.
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Type Drug Brand Name(s) Use

Anticoagulant Warfarin Coumadin, Acitrom AF, DVT, prosthetic
valves

Heparin Hepflush, Calciparine @ Acute clot
(unfractionated) management

Enoxaparin (LMWH)  Clexane, Lovenox DVT, post-op
prophylaxis

Apixaban Eliquis AF, DVT
Rivaroxaban Xarelto AF, DVT

Coagulants Vitamin K1 Mephyton, Konakion Warfarin reversal
(phytonadione)

Tranexamic acid Pause, Cyklokapron Bleeding disorders

Various Coagulants Agents

1. Menadione

Structure

e Menadione, also known as vitamin K3, is a synthetic compound with a naphthoquinone
structure.

e Chemical Formula: C,,HO,

O

Mode of Action

Provitamin K Activity: Serves as a precursor to active vitamin K forms.

Coagulation Factor Synthesis: Supports the carboxylation of glutamate residues on clotting
factors I, VII, IX, and X.

Antioxidant Properties: Exhibits free radical scavenging activity.

Vitamin K Deficiency: Treats and prevents bleeding disorders due to inadequate vitamin K.
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o Warfarin Reversal: Assists in counteracting warfarin-induced anticoagulation.

« Antioxidant Supplementation: Employed in research settings for its antioxidant effects.

2. Acetomenadione

Structure

¢ Acetomenadione is a synthetic derivative of vitamin K, structurally similar to menadione with
additional functional groups enhancing its activity.

e Chemical Formula: C,,H;0O,

Mode of Action

Provitamin K Activity: Acts as a precursor to active vitamin K forms.

Coagulation Factor Synthesis: Facilitates the carboxylation of clotting factors, promoting
normal blood coagulation.

Antioxidant Effects: Provides free radical scavenging benefits.

Vitamin K Deficiency: Manages bleeding disorders by restoring vitamin K levels.
Neonatal Coagulation Disorders: Prevents hemorrhagic disease of the newborn.

¢ Research: Investigated for its role in coagulation and antioxidant mechanisms.

Various Anticoagulants Agents

1. Warfarin

Structure

¢ Warfarin is a synthetic coumarin derivative with a 4-hydroxycoumarin core structure
substituted with a 3-phenylpropyl side chain.

e Chemical Formula: C,gH,O,
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