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MEDICAL LABORATORY SCIENCE

1. Coenzymes are small molecules. They cannot by themselves catalyze a reaction but they can help enzymes to do so. In technical terms, coenzymes are organic nonprotein molecules that bind with the protein molecule (apoenzyme) to form the active enzyme (holoenzyme).

b. Difference between fat and water soluble vitamins

	
	Water soluble vitamins
	Fat soluble vitamins

	Absorption
	Directly into the blood
	First to the lymph and then the blood

	Transport
	Travels freely
	Many require carrier proteins

	Storage
	Circulates freely in water-filled parts of the body
	Stored in the cells associated with fat

	Excretion
	Kidneys detect and remove excess in urine
	Less readily excreted, tend to remain in fat storage sites

	Toxicity
	Possible to reach toxic level when consumed from supplements
	Likely to reach toxic level when consumed from supplements

	Requirements
	Needed in frequent doses
	Needed in periodic doses


c. Description of niacin in relation to its coenzymic function

Niacin or vitamin B3 is a water-soluble vitamin used by the body to form the nicotinamide coenzyme, NAD+. Essential to all forms of life, the nicotinamide coenzyme NAD+ is synthesized in the body from four precursors that are provided in the diet: nicotinic acid, nicotinamide, nicotinamide riboside, and tryptophan. 

Function

NAD as a coenzyme in electron-transfer reactions

Living organisms derive most of their energy from redox reactions, which are processes involving the transfer of electrons. Over 400 enzymes require the niacin coenzymes, NAD and NADP, mainly to accept or donate electrons for redox reactions . NAD and NADP appear to support distinct functions . NAD functions most often in energy-producing reactions involving the degradation (catabolism) of carbohydrates, fats, proteins, and alcohol. NADP generally serves in biosynthetic (anabolic) reactions, such as in the synthesis of fatty acids, steroids (e.g., cholesterol, bile acids, and steroid hormones), and building blocks of other macromolecules. NADP is also essential for the regeneration of components of detoxification and antioxidant systems . To support these functions, the cell maintains NAD in a largely oxidized state (NAD+) to serve as oxidizing agent for catabolic reactions, while NADP is kept largely in a reduced state (NADPH) to readily donate electrons for reductive cellular processes.

NAD as a substrate for NAD-consuming enzymes

The niacin coenzyme, NAD, is the substrate (reactant) for at least four classes of enzymes. Two classes of enzymes with mono adenosine diphosphate (ADP)-ribosyltransferase and/or poly (ADP-ribose) polymerase activities catalyze ADP-ribosyl transfer reactions. Silent information regulator-2 (Sir2)-like proteins (sirtuins) catalyze the removal of acetyl groups from acetylated proteins, utilizing ADP-ribose from NAD as an acceptor for acetyl groups. Finally, ADP-ribosylcyclases are involved in the regulation of intracellular calcium signaling.
