ANTIBIOTICS  (1)
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ummary of antimicrobial agents affecting cell wall synthesis *Cilastatin is not an antibiotic but a peptidase
hibitor that protects imipenem from degradation.




β-lactam antibiotics

1) penicillin

2) carbapenems (imipenems)

3) cephalosporin

4) monobactams (aztreonam)
☼  General characters:

1. all are bactericidal 

2. They inhibit the synthesis of bacterial cell wall.

3. They release B-Lactamase enzyme which destroy B- lactam ring ( killed bacteria.

☼  Antibiotic = there is natural source
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( penicillin:
لا يخلو منها أي اختبار : )  MCQ 

· Classification:

1. Narrow spectrum penicillins.
2. Anti staphylococcal penicillins
3. Broad spectrum 
4.  Extended spectrum penicillins (antipseudomonal penicillin).
· mechanism of action;

· Like all β-lactam antibiotics, they inhibit the synthesis of bacterial cell wall synthesis through ( inhibition of transpeptidase enzyme  ( they are bactericidal on actively growing bacteria).

· Pharmacokinetics:

1. Absorption : 
· Depends on acid stability. ( if it is acid stable we can give the drug orally but  if it is not acid stable we give it parentally)
· Absorption of most oral penicillin's (except amoxicillin) is impaired by food.

· So,  Penicillin's should be given 2 hrs before or after the meal except the amoxicillin we can take it during the meal. 

2. Metabolism & excretion:

1) not metabolized in human body. 

2) Execrated unchanged in urine.

90% ----> by proximal tubules 

3) Probenecid (treatment of gout) blocks their secretion. So, we have to adjust !  dose.  

4) Nafcillin is mainly cleared by billiary route.

5) Oxacillin by both kidney & billiary route. 

we use Nafcillin and Oxacillin when the pt have renal failure    

3. distribution:

1) Relatively insoluble in lipid.

2) poor penetration in to cells & BBB inflammation permits entrance into CSF.

3) Protein binding varies from 20-90%.

So, It can be given  1) in the active meningitis 

                               2) in the pregnancy women
(Narrow spectrum penicillin

( Penicillin G(البنسلين المائي)
لم يضاف إليه أي إضافات لذلك ما نحتاج نسوي اختبار حساسية لهذا العلاج   
· Short duration of action. 

· acid unstable ( dosen’t given orally  ( parentally (IV &IM).***    
the IV way is better b\c IM is painful
· Pencillinase sensitive = (easy broken by B-Lactamase enzyme).

Not used in organism which have B-lactamase enzyme.

1) Used in enterococcal endocarditis usually with aminoglycosides (T&F) 
2) To prevent gonorrhoeal opthalami in newborn.

(Procaine penicillin:
We do sensitivity test before all doses ---> b\c the last dose may cause anaphylactic shock

· Long acting (every 12 hr). 

· Acid unstable (IV,IM ).

· pencillinase sensitive
1) Used to prevent sub acute bacterial endocarditis due to dental extraction & tonsillectomy in patients with congenital or acquired valve disease. ***

(Benzathine penicillin :

Benzathine Protein = zinc to prolong the half life

· long acting (every 3-4 weeks)

· Acid unstable (IV,IM ).

· pencillinase sensitive (limited use = narrow spectrum)

1) Used as prophylaxis against reinfection with B-hemolytic streptococci so prevent rheumatic fever.
2) Treatment of B-hemolytic streptococcal pharyngitis

3) Once a week for 1-3 weeks for treatment of syphilis (2.4 million units I.M )

(Phenoxymethyl penicillin (penicillin V)
· less effective than Penicillin G

· Acid stable.* so(given orally 
· Pencillinase sensitive               -   Short acting.

· Used in minor infections. (+ and some – gram streptococci infection)

(Anti staphylococcal penicillins
(pencillinase resistance to staphylococcal  (esp. staph. aureus) B-Lactamase producer:

· methicillin acid unstable

· Nafcillin its absorption is erratic( dosen’t given orally 

· Oxacillin, cloxacillin, dicloxacillin ( acid stable (socan be  given orally 
· Used in minor & severe staph.infections . 
(Broad and extended spectrum penicillin:

1. Aminopencillin. (broad) 

2. Carboxypencillin.

3. ureidopencillin      

1- Aminopenicillin (ampicillin & amoxicillin):

Acid stable taken orally 

· Therapeutic uses :

1) H.influnzea (otitis media – sinusitis – upper resp.

tract infection – lower resp. tract infection)

2) E.coli 
3) Salmonella & shigella infection (only ampicillin). 

4)  Prophylaxis of infective endocarditis.

5) Urinary tract infection.

6) Affective against penicillin resistant pneumococci)  

2. Carboxypencillin (tricacillin) &ureidopencillin (piperacillin)

1) Effective against pseudomonas aeruginosa & enterobacter.MCQ*
2) Pencillinase sensitive. 

3) Can be given in a combination with B-Lactamase inhibitors such as Clavulanic acid, sulbactam & tazobactam((weak or no anti bacterial effect).
N.B. augmentin = (clavulanic acid +amoxicillin)

Tazaobactam effective in staph infection (F) ( it’s used in combination

It’s a chemical substance given to inhibite B-lactamase produces organism & it dosen’t ( anti.bacterial activity . 

Piperacillin is very sensitive to klepsella 

(Adverse effect:
· Hypersensitivity reactions.(skin rash up to anaphylactic shock)

· High doses in renal failure (seizure. 

· Nafcillin is associated with( Neutropenia. MCQ 

· Oxacillin ( hepatitis. MCQ 

· Metacillin ( interstitial nephritis.
· Broad spectrum penicillin (BSP) is associated with ((pseudomembranous colitis).

· Secondary infections such as vaginal candidiasis.  Esp. when there is misuse ( cause proliferation of some organism or super infection.

Problems relating to use and misuse of penicillin's :
1- 90% of  staphylococcal strains both in hospital or community are B-lactamase producers.

2- New generation of microorganisms as H-influenza, N-gonorrhea or Pneumococci are resistant to penicillius.

3- Broad spectrum penicillins eradicate normal flora causing super infections.

(Cephalosporin:
(1st generation:

1) Cefazolin

2) cephalexin

3) cephradin

· they are very effective against gram +ve cocci (not used against gram -ve) 

· they are given orally (except cefazolin which is given IV or IM)

· excretion: 

1) mainly through kidney (tubular secretion)

2) Probenecid blocks tubular secretion & increases plasma level.

3) they cannot cross BBB (so not (used in meningitis (MCQ).)

· Clinical uses:

1) Urinary tract infections.

2) Minor staph. Infections or minor polymicrobial infections as cellulitis or soft tissue abscess.
3) Cefazolin :

· is the drug of choice for surgical prophylaxis** (MCQ)

b\c it is penetrate almost all tissues 

less expensive than 2nd and 3rd generation

·  also as alternative to antistaph penicillin in minor allergic patients.(it is contraindicated in the anaphylactic shock)
(2nd generation: (T&F)

1) Cefaclor
2) cefamandole 
3) cefonicid

· Less effective against gram +ve bacteria than 1st generation.

· They have extended gram –ve effect.

· No effect on pseudomonas aeruginosa &E.coli.

· Pharmacokinetics:

1) Given orally or parentally(MCQ).

2) Cannot cross BBB as 1st generation.

3) Excreted through kidney. 

4) Cefonicid is highly protein binding. 

· Clinical uses:

1) H.influenzae infection.(not all the infection especially  meningitis pt.)
2) Mixed anaerobic infections as peritonitis. 

3) Community acquired pneumonia. 

N.B. we don’t use 1st generation in these infections.

(3rd generation:

1) Cefoperazone

2) cefixime 

3) ceftriaxone
· They have extended gram -ve spectrum.
· Have an effect on p.aeruginosa ONLY. 
· NO effect on E.coli. 

N.B 1st generation is more effective for  gram +ve than 2nd and 3rd . 

· Pharmacokinetics:

· Main route (IV).

· Cefixime can be given orally. 

· Ceftriaxone has long half live (7-8 h) ( can be given once daily. 

· Cross BBB.

· excreted through kidney except:
(Ceftriaxone through bile  ( so helpful in patients with renal failure.MCQ**

(So It has the long half life)

· Clinical uses;

· Serious infection.b\c it is expensive. 

· Cefixime, 1st line in treatment of gonorrhea.

· P.aeruginosa infections.

· Meningitis because it can cross BBB.

(4th generation:
· Cefepime

· More resistance to hydrolysis by β- Lactamase. 

· Active against p.aeruginosa & E.coli. 

· Clinical uses as 3rd generations.

(Adverse effects:  for all cephalosporin

1) Allergy. (mild to anaphylactic shock)

2) Thrombophlebitis.

3) Interstitial nephritis & tubular necrosis mainly with cephaloridine.

4) Cephalosporin that contain methylthiotetrazole group as cefamandole, cefoperazone cause( hypoprothrombinemia (leading to bleeding . so, we give them vit.K  twice weekly 

5) Methylthiotetrazole ring causes (severe disulfiram like reaction (withdrawal reaction). If it is taken with alcohol. 
6) Super infections. b\c eradication of normal flora.
7) diarrhea  

(Carbapenems 

1-imipenems

· Bactericidal inhibits bacterial cell wall synthesis.

· Has a wide (broad)  spectrum of activity. 

· Sensitive to metallo β-Lactamase. 

· Pharmacokinetics:

· Not absorbed orally taken by IVI

· Inactivated by dehydropeptidase in renal tubules so it is given with an inhibitor of renal dehydropeptidase, cilastatin for clinical use.(if there is UTI)

· Penetrate body tissues and fluids including CSF.(MCQ)

· Clinical uses:

1) Mixed aerobic & anaerobic infection.

2) Carbapenems is the β lactam of choice for the treatment of enterobacter infections.
3) Pseudomonas infection.

4) Febrile neutropenic patients.

5) Septicemia.

6) Intra-abdominal infections.
2- Meropenem:

· Similar to imipenems but it is highly active against gram -ve aerobes.

· Not degraded by renal dehydropeptidase.

No need for cilastatin

drug of choice for gram –ve ( meropenem, if we don’t know(imipenem 

(Adverse effects:
· Nausea, vomiting & diarrhea. Although it is taken I.V.
· Skin rashes & reaction at the site of infusion.

· high doses with imipenem in renal failure cause seizure  as penicillin 
· patients allergic to penicillin may be allergic to carbapenems 
( Monobactams: 

Aztreonam

Not available in K.S.A b\c it is so expensive

· Activity only against gram -ve aerobic bacteria. (narrow spectrum). As aminoglycoside spectrum)
· Given IVI.

· Similar to β-lactam in mechanism of action & adverse effect.

(Bacteriostatic =

 (-) Para amino benzoic acid(   (-) dihydro folic acid (  (-) purine ( DNA& RNA

(Sulfonamide   (synthetic )
· Mechanism of action:*

1. Bactriostatic 

2. Narrow spectrum ( ( in gram +ve & som Gram –ve )

3. Competitively inhibits dihydropteroate synthetase enzyme which is essential to transform PABA to dihydrofolic acid (an essential step in the production of purine & nucleic acids. 

· They inhibit bacterial growth( by inhibiting folic acid synthesis. 
It is reversible if it is irreversible (bactericidal 

· anti bacterial activity:

1) Gram –ve & gram +ve. 

2) Nocardia, chlamdyia &some protozoa.

Pharmacokinetics:   MCQ حفظ مثل أسماءكم  




· Therapeutic uses:

1) Urinary tract infections.

2) Upper respiratory tract infections. 

3) Nocardiosis.

· Sulfasalazine in( inflammatory bowel disease (IBD).

· Sulfacetamide in( conjunctivitis. (bacterial conjunctivitis not viral )
· mefandic acid &silver sulfadiazine in( burn wound infections.

(adverse effect:

1) Hypersensitivity reactions.(MCQ)

2) Nausea, vomiting & diarrhea. 

3) Crystaluria, hematuria &renal obstructionمهممه ومميزه)).(bec. It could be precipitated in kidney that’s y?  we told ! pts to drink allot of fluid) 

4) Allergic nephritis.
5) Hemolytic anemia, aplastic anemia, thrompocytopenia.(bone marrow depression)

6) Kernicturus in newborn.(jaundice) if taken during the last monthes in pregnancy 
**Mefandic acid cause metabolic acidosis b\c it inhibit carbonic anhydrase enzyme and cause dryness. 

Bactericidal=  (killing bacteria):

(Co –trimoxazole)* very IMP (it’s acomination of 2 drugs)
Trimethoprim –sulfamethoxazole combination**

· mechanism of action:

· Sequential blocking of purine synthesis (synergism).

· Trimethoprim inhibits dihydrofolate reductase enzyme so inhibits Tetrahydrofolate synthesis, a step required in purine synthesis.

· The combination is bactericidal (serious infections).

· clinical uses:

1) Acute urinary tract infections.

2) Complicated urinary tract infections.

3) Recurrent urinary tract infections especially in females.

4) Upper respiratory tract infections.

5) Prostatitis. 

6) Pneumonia.

7) Pneumocystic carnii pneumonia.

8) Shigellosis. 

9) Salmonella infections.(caused by impicillin or chloramphenicol resistant organism)
10) E-coli.

11) Typhoid fever.

(Remember( sulfamethoxazole = intermediate acting oral absorbable sulfonamide

Adverse effect:

· Megaloblastic anemia , leukopenia , granulocytopenia ,(can  be produced by administration  of folic acid. )

· All side effects associated with sulfonamide.

They are antipseudomonal drugs (extended)





Good oral bioavailability


Not effective against :


pseudomonause aurgonosa 


amoxicillin have higher oral bioavailability .


penicillinase sensitive





disulfiram like reaction is drug used to remove alchol effect.





(Oral absorbable:


(according to the duration of action &T1/2)


Short acting (e.g. sulfisoxazole.


Intermediate acting (


 e.g. Sulfadiazine & sulfamethoxazole.     


Long acting  ( e.g. sulfadoxine.


They are absorbed from( stomach and intestine. 


Distributed (widely) including CNS and placenta. (so # in pregnancy systemic effect 


Metabolized in the liver to inactive metabolites. 


Excreted through kidney.


Rate of execration is increased with alkaline urine.(MCQ) 








(Oral non absorbable:


sulfasalazine (used in bowel disease)








(Topical:


sulfacetamide,


(eye drop )


mafenidic acid, silver sulfadiazine.


(Ointment)








(لمن ما تمتص راح تقضي على الأشياء السطحيه الموجودة في الأمعاء 


هذ هي الفكرة في استخدمها 










