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Tetracycline

(Achromycin(, Sumycin(, Tetracyn(, Actisite()

Therapeutic category: Antibiotic

Indications: 

Dental: Tetracycline (TCN) is used in the treatment of chronic periodontitis, especially when associated with Actinobacillus actinomycetemcomitans, Fusobacterium nucleatum, and Porphyromonas gingivalis. Used in conjunction with scaling and root planing for reduction of pocket depth and reducing bleeding on probing in selected periodontal pockets. Especially for areas in which initial therapy has failed to bring about complete resolution. Actisite sustains a mean concentration of 1590 µg/ml of tetracycline in the periodontal pocket. This is more than 100 times the levels achieved with systemic oral administration. Mean attachment gains of 2.7 mm are possible. It is also used in root conditioning during regenerative procedures. TCN is also used to treat RAS.


Medical: Infections of susceptible gram-positive or gram-negative bacteria. Also used against Mycoplasma, Legionella, Ureaplasma, Plasmodium, Chlamydia, and Rickettsia (Rocky Mountain Spotted Fever). Used to treat Helicobacter pylori gastric ulcers. Used in the treatment of acne, exacerbations of chronic bronchitis, and the treatment of gonorrhea and syphilis in patients allergic to penicillin (PCN). 

Mechanism of action: Inhibits bacterial protein synthesis by binding with the 30s and possibly the 50s ribosomal subunit of susceptible bacteria. It prevents aminoacyl tRNA from gaining access to the mRNA-ribosome complex. It may also cause alterations in the cytoplasmic membrane. The Actisite fiber releases tetracycline into the periodontal pocket at a rate of 2 mcg/cm/hr. Actisite is a tetracycline impregnated fiber (TIF). Tetracycline also inhibits the collagenase derived from neutrophils (MMP-8), epithelial cells and fibroblasts. Doxycycline is most potent in this regard. It is also better absorbed systemically and is safer in patients with renal disease.


TCN also has some anti-inflammatory properties by suppressing PMNs and phospholipase A2 activity. TCN when applied to dentin in regenerative periodontal procedures enhances fibroblast attachment.

Contraindications: Known sensitivity to tetracyclines. Do not administer to children under the age of 8, or to pregnant patients, or to breastfeeding mothers.

Drug interactions: Dairy products, antacids, H2 antagonists, decreases tetracycline absorption. With methoxyflurane anesthesia may cause fatal nephrotoxicity. With warfarin there is a decreased anticoagulation effect. When taken together, oral contraceptives are less effective. TCN can bump digoxin from its binding site and predispose the patient to digitalis toxicity. When given concurrently, TCN and PCN antagonize each other.   

Adverse Effects: Discoloration of teeth, enamel hypoplasia (infants), gastric distress, photosensitivity, and hepatotoxicity.

Pregnancy risk factor:

( D for oral/ systemic (evidence of human fetal risk, but benefits may outweigh the risks).

( C for Actisite (adverse effects in animal studies, no pregnant human studies)

( B for topical (+/- adverse effects in animal studies, pregnant human studies showed no risk)

Dosage forms: 
Capsule: 100, 250, 500 mg

Suspension: 125 mg/5 mL

Tablet: 250, 500 mg

TIF: 9 inch (23 cm) monofilament of ethylene vinyl acetate copolymer impregnated with 12.7 mg (0.5 mg/cm) of tetracycline per fiber. 

Usual Dosage:

Infections: 250 mg qid x 10 days.

Gastric ulcers: 250-500 mg tid/ qid x 14 days.

Acne: 250 mg qd-qid for weeks, months, or years.

Perio. Pockets: TIF left in pocket for 10 days and sealed with cyanoacrylate in conjunction with scaling and root planing.

Aggressive periodontitis:(formerly Juvenile periodontitis) TCN 250 mg qid x 14-21 days.

Aggressive periodontitis:(formerly Pre-pubertal periodontitis) Doxycycline 1 mg/lbs. bid for 1 day, then 1 mg/lbs. qd for 13 days. 

Pharmacology of Tetracyclines

	property
	Tetracycline
	Doxycycline
	Minocycline
	TIF

	systemic dosage
	250 mg x 4/ day
	200 mg loading
	100 mg x 2/day
	N/A

	
	
	dose, then 100
	
	

	
	
	mg/ day
	
	

	oral absorption (%)
	75
	93
	100
	N/A

	protein binding  (%)
	36-50
	82-93
	76
	N/A

	peak serum concr.(ug ml) 
	2 
	3 
	2-3 
	N/A

	crevicular concr. (ug ml)
	4-8 
	6-10 
	4.8-6 
	1590

	plasma half-life (hrs.)
	8.5 
	18-22 
	12-16 
	N/A
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