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Vitamin K

Biochemical Functions:  
· Activates certain blood clotting factors (2, 7,9, 10)  

· adds a carboxyl group to glutamic acid ( gamma carboxyglutamic acid ( matures and manages all calcium proteins in the body:  cal 4 bp, kidney protein, blood clotting proteins, osteocalcin 

· Vitamin K1 matures complement binding protein;  used for hypercomplementemia (Mitchell)

	DIGESTION
	ABS. Loc.
	ABSORPTION

HIGH CONC.
	ABSORPTION

LOW CONC.
	TRANSPORT
	CELLULAR UPTAKE
	METABOLISM
	STORAGE
	EXCRETION

	 dietary fats, bile acids, pancreatic enzymes
	phylo- 

jejun-um

menaq-  ileum
	Phylaquinone  

Active transport (AT)

Menaquinone  passive transport (PT)
	carrier mediated
	nonalkylated w/ lipoproteins (all forms)
	
	Vit K cycle:  converted to carboxylataed Glx 
	1(in liver although daily turnover
	1( bile, also H2O soluble metabolites conjugated. and secreted in urine


	FACTORS THAT ( ABSORPTION
	FACTORS THAT ( ABSORBTION
	Nutrient Interaction
	Drug Interaction

	bile salts, fats
	(+) vit A and E, MCTs, SCFAs, fiber, olestra
	-w/ vit D stim. osteocalcin (bone Gla) which deposits CA and P into bone via osteoblast 

-(vit. K(( Glutathione excretion

-dicoumarol stops vit. K regeneration((coagulation
	-Interferes with the effect of warfarin therefore, keep the intake of vitamin K stable and co-manage coumadin with a higher dose. 


	Dosage and administration:  RDA = 65(g/day for adult females and 80(g/day for adult males.  Usual supplementary doses are 100-1,000 (g/day.  Larger doses (5-45 mg/day) have been used for specific conditions.  Vitamin K1 (phylloquinone) is synthesized by plants while vitamin K2 is synthesized by animals and bacteria.  Although all of the forms of vitamin K have activity, whether they are all effective for each of the various conditions is not known.


	Food Sources: Green vegetables:  spinach, kale, collards, mustard, broccoli, turnip greens, cabbage; cauliflower, liver, egg yolk


	Deficiency Signs:    In the chronically ill and elderly, marginal status is common due to fat malabsorption.  

· clotting disorders:  ABT and parenteral feeding can cause vitamin K deficiency bleeding within 3 days of therapy.


	Toxicity Signs:  Generally well tolerated with no reports of vitamin K1 toxicity at doses up to 500 times the RDA.  However, additional research is needed to determine the safety of long-term use of high doses.  Adverse effects have been reported with the use of the vitamin K precursor menadione and its water-soluble derivative menadiol (Synkavite):  both of these products are no longer used.


Clinical Indications

	Gynecological Conditions

	Nausea and vomiting of pregnancy
	5 mg/day of vitamin K3 (menadione) plus 25 mg/day of vitamin C  (unknown if K1 is effective)
	Relieved symptoms within 3 days in 91%  of 70 women (uncontrolled trial).  Treatment was continued for an average of 30 days.  Vitamin K3 alone was less effective.  


	Hematologic Conditions

	Hemorrhagic disease of the newborn
	standard Tx:  injection in US, oral in Europe unless marginal status
	


	Immunological Conditions

	Chronic pain due to cancer
	IM 20-30 mg (form not specified)
	Effectively relieved pain in 83% of 115 cancer patients (uncontrolled trial).  The frequency of administration may be reduced as improvement occurs (clinical observation:  D Lamson)


	Musculoskeletal Conditions

	Osteoporosis
	1,000 (g/day

45 mg/day metetrenone
	Prevention and treatment and has been shown to reduce urinary calcium secretion in postmenopausal women (uncontrolled trial).  Supplementation with metetrenone (vitamin K2) reduced bone loss and fracture incidence in postmenopausal women (controlled trials).


