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Other-inhibitors of cell wall synthesis :

Bactericidal

1) Vancomycin 

2) Teicoplanin

3) Bacitracin 

4) Cycloserine

(Vancomycin

· Pharmacokinetics: 

· Bactericidal (inhibit cell wall synthesis)

· Narrow spectrum. Active mainly in gram +ve bacteria
·  It is poorly absorbed orally. Like aminoglycoside so the main rout will be I.V.
· Given by I.V.I infusion or injection
(I.M. cause irritation, painful, and may cause abscess formation at site of injection) 
· CNS limited (Doesn’t freely cross BBB). but it can cross in case of meningitis. 

· Excreted mainly through the kidney (glomerular filtration). 

· Clinical uses: 

1) Endocarditis mainly caused by methicillin-resistant staphylococci. 

2) Alternative to penicillin in  enterococcal endocarditis, In combination with gentamycin. If pt. is allergic to penicillin.
3) Meningitis In combination with Cefotaxime (3rd generation of cephalosporine) or rifampin in highly resistant pneumococcus strains. 

4) Orally in antibiotic associated enterocolitis.(orally الحاله الوحيده اللي استخدم فيها العلاج  ) 
· Adverse effects: 

· Irritation at the site of injection 

· Ototoxicity and nephrotoxicity (less than aminoglycosides). So, the risk is increased when taken with aminoglycosides or any other nephrotoxic drugs. 

· Redman or red neck syndrome (Matching ) ***( due to histamine release (can be prevented by prolonging the infusion period to 1-2 hrs or increasing the dosing intervals). 

· Gastric upset. Although it was I.V or orally.
(Bacitracin
· It is considered as bactericidal.(Inhibits cell wall synthesis).

· No cross resistance b/w it and other antimicrobial drugs. Organism which has resistance to another antibiotic can not cause resistance with bacitracin.
· Active against gram +ve organism. Narrow spectrum 
· Used only topically in skin, eye, nose infection. Not used systemically 
· Highly nephrotoxic  producing  proteinuria, hematuria. 

· Hypersensitivity reaction (not common)

· As ointment in combination with neomycin or polymyxin for mixed bacteria infections.

· As solution in saline for irrigation of  joints, wound, pleural cavity .

(Teicoplanin 

· Glycopeptide antibiotic.
· Bactericidal.
· Inhibit bacterial cell wall
· Active against gram +ve organism (narrow spectrum)
· Given I.M or I.V
· Has long half-life (45-70h)
· Given once daily.
Given alternative to vancomycin

( Cycloserine
· Bactericidal.
· Inhibit bacterial cell wall
· Broad spectrum antibiotic.

· Effective in gram +ve and –ve organisms as well as M. Tuberculosis  as 2nd line in treating the T.B
· Unstable in acid or neutral medium (taken with antacids or coated)

· When given orally 70(90% of the drug is rapidly absorbed.

· Widly distributed in body tissue and fluid.

· Excreted as active form in urine.

· Used in treatment of of pulmonary and extrapulmonary T.B

· Cause serious dose related CNS toxicity (headache- tremor- acute psychosis-convulsions)

· Contraindicated in epileptic and psychosis pt.

        broad spectrum مع انه F نقول U.T.I        لو جاء سؤال إننا نستخدم الدواء في                       
CHEMOTHERAPY

Antibitics

Chemical substance produced by microorganisms and have capacity to inhibit or destroy other organism.

Chemotherapeutic Agents

Synthetic chemical substance used to inhibit or destroy microorganism

Classification of antibiotic drugs according to mechanism: 

1. antimicrobial action through inhibition of cell wall synthesis ( penicillins, cephalosporines, carbapenems, cycloserine and vancomycin). 

2. antimicrobial action through inhibition of protein synthesis (erythromycin, tetracyclines, aminoglycosides and chloramphenicol). 

3. antimicrobial action through inhibition of nucleic acid synthesis (sulphonamides, rifampin and quinolones). 

4. antimicrobial action through inhibition of cell membrane function (amphotericin B, colistin, imidazoles, nystatin and polymyxins). 

Classification of antibiotic drugs according to spectrum: 

1- Narrow spectrum as penicillin's , aminoglycosides, etc..

2- Broad spectrum as tetracyclines, chloramphenicol, etc...

Reasons for failure of chemotherapy:

1- Wrong diagnosis.

2- Wrong choice of drug

3- Wrong dose

4- Development of resistance

5- Infections with more than one organism

6- Presence of pus, blood, necrotic tissues.

Host factor in selection of antimicrobial therapy:

1- Allergy or history of adverse reactions

2- Age of pts.

3- Pregnancy

4- Genetic or metabolic abnormalities

5- Renal and hepatic functions

6- Site of infections

7- Concomitant drug therapy (combination)

8- Underlying disease state(s)

Failure of antimicrobial therapy:

1-failure caused by drug selection:

Inappropriate drug selection or dosage or route of administration for example:

· selection of a bacteriostatic drug of endocarditis.

· Administration of a drug by I.M to a pt with a weak peripheral circulation (shock), may result in inadequate therapy.

· Malabsorption of a drug product b\c of GIT disease or a drug interaction (combination of tetracycline with milk products)

· Accelerated drug elimination as in pts. With cystic fibrosis or during pregnancy may result in rapid clearance or large volume of distribution resulting in low serum concentration as with aminoglycosides. 

· Inactivation of antimicrobial agents by another drugs.

· Pour penetration into the site of infection (CNS, eye , prostate) 

2-failure caused by microorganism (bacterial resistance):

1- Inactivation of antibiotics by enzymes.

2- Modification of target by mutation.

3- Impaired penetration of drug to target, occurs only in gram –ve species (b\c the rigidity of it is cell membrane)

4- The presence of an efflux pump produced by gram –ve which consist of cytoplasmic and periplasmic protein compounds that transport antibiotics from the periplasm back across the outer membrane.

Antimicrobial combination  

1- Synergism ((تعاونية     

A. Sequential synergism

B. Inhibition of enzyme activity.

2- Enhancement of antimicrobial uptake. (to over come the efflux pump)
3- Antagonism 

Aim of chemotherapeutic combination:

1- Broaden the spectrum of antibacterial activity e.g. clindamycin + gentmycin 

2- Reduce the doses (if I want to combine two drugs for example to reduce the dose drugs, the drugs  must have the same spectrum and action)
3- Reduce the side effect 

4- Overcome drug resistance (delay the rate of drug resistance) as in treatment of T.B or pseudomonal infection.
5- Produce a more potent compound (produce a synergistic effect) as in co-trimoxazole combination or as in penicillin with gentamycin in treatment of bacterial endocarditis.

6- Treatment of severe infections of unknown etiology as in septcimia.

Drug interactions with antibiotics:

1- Aminoglycosides 

A. Increase the effect of curare

B. Increase the nephrotoxicity and ototoxicity of loop diuretics.

2- Enzyme inhibitors as chloamphenicol and erythromycin increase the action and toxicity of other drugs as digitalis.

3- Enzyme inducers as rifampicin decrease the action of other drugs as oral anticoagulant or oral contraceptives.

4- Sulphamethoxazole + trimethoprim result in bacterial effect.

5- Sulphonamides displace oral hypoglycemic from their plasma protein binding causing hypoglycemia. 

Leprosy
· Caused by bacterium

· Pts are classified into infectious or non infectious on the basis of the type and duration of disease and effects of therapy 

Clinical types or leprosy:

1- Tuberculoid leprosy (skin macules with clear centers and well defined margins).

2- Mycobacterium leprea appear during activity.

3- Non caseating foci.

4- Widely disseminated lepromatous form. 

· Pts with tuberculoid leprosy may develop reversal reactions which are manifestations of delayed hyper sensitivity to antigen of M. leprea. therapy with corticosteroids or clofazimine is effective.  

Drugs used in leprosy :

1- Sulfones

2-  Dapsone

3- Rifampicin 

4-  Clofazimine

(Sulfones

· All clinically useful sulfones are derivatives of dapsone e.g. sulfoxone.

· Dapsone remains the agent most usefully clinically.

(Dapsone: (V.IMP)
· Is bacteriostatic for M.leprae.

· Competitive inhibitor of dihydropteroate synthase and prevent the normal bacterial utilization of PABA.

· Drug resistance usually emerge in pts treated with single drug.

Pharmacokinetics :

· Dapsone are absorbed rapidly and completely from GIT, while sulfoxone are absorbed incompletely. 

· Dapsone T1/2 1-2 days
· The sulfones are distributed throughout total body water and all tissues. 
· Dapsone is retained in skin, muscle, liver and kidney. Traces of the drug are present in these organs up to 3 week after the therapy is stopped.

· All sulfones are excreted into bile (large amount are excreted in feces)
· Part of the drug are reabsorbed from intestine (prolong half life)
· Excreted in urine is variable, in renal failure, the dose may have to be adjusted.

· Dapsone is acetylated in liver and the rate is genetically determined.

Therapeutic uses:

· Tuberculoid leprosy together with rifampicin.

·  Lepromatous leprosy in combination with rifampicin and clofazimine

· Treatment should continue for 2-3 years and sometimes for life in some pts.

Adverse effects:

1- Hemolysis (mainly in pts with glucose 6-phosphate dehydrogenase deficiency.

2- Metheamoglobinemia (mainly in genetic deficiency in NADH-dependent reductase)

3- Anorexia , nausea, vomiting.

4- Headache , nervousness, insomnia, blurred vision, reversal peripheral neuropathy , psychosis.

5- Drug fever , skin rash.

6- Delayed hypersensitivity reaction (Erythema nodosum leprusum) may be suppressed by corticosteroids or by thalidomide.

7- Sulfone syndrome , exacerbation of lepromatous leprosy.(rare) 

(Rifampin 

· Bactericidal for M.lprae.

· Effective in compination therapy in Lepromatous leprosy
(Clofazimine

· It is a phenazine dye
· Bactericidal against M.intracellulare

· Unknown mechanism of action, may be DNA binding
· It has an Anti-inflammatory effect
· Prevent development of Erythema nodosum leprusum

· Absorbed orally.

· Stored mainly in reticuloendothelial tissue and skin ( b\c  it’s dye)
· Slowly released, its half life may be 2 monthes.

· Excreted mainly in feces.

Clinical uses:

1- Used in tuberculoid leprosy when:
A. Dapsone - resistant bacilli
B. Patient is intolerant to sulfone compounds.
2- Lepromatous leprosy.(mainly)

3- chronic skin ulcers caused by M.ulcerans.

Adverse effects:
1- Skin discoloration [from red-brown to black (remember _dye )]
2- GIT  intolerance (N.V.D)

3- Esinophilic enteritis (anorexia, vomiting, diarrhea)

Miscellaneous agents:
1- Thalidomide:
· Effective in treatment of erythema nodusum leprosum.
· Inhibits tumor necrosis factor α-tetragonic 
2- Ethionamide:
· Used as substitute for clofazimine
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