بسم الله الرحمن الرحيم

This is the 2nd antibiotic lecture, it will be very helpful for u all Enshallah

Goood luck, & be sure that the full marks is waiting for u(
                                                        (  منيرة المهيدب  
عروبة المفلح(
إيمان حجر(
شكرا جزييلااا دانة البسام(
شكرا مليوووووووووووووون pharma Girlz 425 هم اللي صلحوا الأساس و حنا بس أضفنا ملاحظات الدكتورة و عدلنا على مذكرتهم الله يجزاهم ألف خير ,دعواتكم لنا و لهم( ,,,
Macrolides (macrocyclic lactone ring 14-16 atoms)

Erythromycin  (14-atom lactone ring.)  *enzyme inhibitor
· Is effective against: legionella, corynebacteria, gram +ve cocci, Chlamydia &helicobacter (cause peptic ulcer.)

· Less effective on gram –ve.

· Mechanism of action:

· Inhibits protein synthesis via binding to 50S ribosomal subunit RNA. MCQ
· Bactericidal at high concentration & Bacteriostatic at low concentration which is the usual dose. This is important when we want to combine antibiotics together.
· Pharmacokinetics:

· Destroyed by stomach acidity &must be administered with enteric coating.(الكوت قد يسبب مشاكل) 
· Food interferes with absorption.

· T1/2= 1.5 hr.

· Excreted mainly through bile, 5% only in urine (helpful in patients with renal failure). 
· Cross placenta but not BBB ( contraindicated in pregnancy.  
*Estolate = chemical substance add to erythromycin to improve absorption.

· Clinical uses:  

· Drug of choice of corynebacterial infection. 

· Chlamydia infection.

· Community acquired pneumonia. 

· Mycoplasma.

· Legionella.
· Penicillin allergic patients(There is no cross allergic reaction with penicillin) MCQ 

· Adverse effect:

· Anorexia, nausea, vomiting & diarrhea. (gastric upset) so we prefer to take at afternoon
· Liver toxicity especially with Estolate coat produces acute cholestatic hepatitis. 

· Drug interactions as it is cytochrome p450 inhibitors.
· Hypersensitivity reactions. (rash _fever  but not anaphylactic shock)
(المقارنة بين الأدوية جدا مهم)

Clarithromycin  (It is 14 atoms lactone ring ) *enzyme inhibitor
· Mechanism of action as erythromycin.

· spectrum As erythromycin but more active against mycobacterium avium 

complex and has activity against M.leprae and toxoplasma gondii

· Half life ( T1/2) is 6 hrs (longer than erythromycin permits twice-daily dosing)
· Metabolized in liver to active metabolite.

· Partially excreted in urine.

· Drug interaction as erythromycin. 

· As erythromycin but less frequent GIT upset (advantage). 

· Less frequent dosing

· More tolerable

· More expensive.

 Azithromycin  (It is 15-atom lactone ring)  * not enzyme inhibitor 
· Same mechanism of action.

· Similar spectrum As clarithomycin but more effective against hemophylus influenza and Chlamydia. 

· T1/2 is 3 days  (permit once-daily dosing /  No active metabplite /stored in tissue )
·  Rapidly absorbed and well tolerated (= less gastric upset).
· Because it has a 15-member (not 14-member) it doesn’t inhibit cytochrome P450 therefore is free of the drug interactions that occur with erythromycin and clarithomycin.

· Clinical uses: 

· Upper and lower respiratory tract infections.

· Skin infection

· Alternative to penicillin in allergic pt.

· Urethritis and cervicitis mainly by chlamydial infections.

· 2nd line in the treatment of TB , & treatment of atypical TB

· Adverse effects: 

· GIT disturbances (less than erythromycin). 

· allergic. 

· Super infection

· Liver affection ( increase liver enzymes)
Tetracyclines
· # Broad-spectrum antibiotics.  (# has side affect) 

· Bacteriostatic ,inhibit protein synthesis reversibly by binding to 30S ribosomal subunit .

· Pharmacokinetics: 

· Rate of oral absorption is differs for different drug:  

1. poorly absorbed: 30% as Chlortetracycline

2. intermediately absorbed: 60-70% as Tetracycline, oxytetracycline, demeclocycline.

3. Highly absorbed: 95-100 as Doxycycline and minocycline.

· Absorption of all preparation impair by food  except: 

Doxycycline, Minocycline.

· Absorption of all preparation is  impair by divalent cations ,milk and its products ,antacids ,alkaline PH.يفضل عدم تناول الألبان معه
· Plasma protein binding 40-80%.

· Minocycline reaches very high concentration in tears and saliva, makes it useful in eradication meningococcal carriers (be careful NOT treatment)
· They cross placental barrier MCQ
· Excreted through bile and urine. 

· Doxycycline is excreted by non renal route so it is the drug of choice in patients with renal insufficiency. 

· According to half life classified in: 

1. Long acting: doxycycline and minocycline (taken once daily T1/2 = 16-18 hrs.) 

2. Intermediate acting: (demeclocycline T1/2 =12 hrs). 

3. Short acting: chlortetracycline, oxytetracycline and tetracycline (T1/2= 6-8 hrs). 
· Clinical uses of: 

· Mycoplasma pneumonia. 

· Chlamydial infections. 

· Rickettsial infections. 

· Spirochetes. 

· Brucellosis. 

· Anthrax. 

· cholera

· Traveler’s diarrhea = bacterial diarrhea.

· Helicobacter pylori. 

· Acne (minocycline), & sometimes we can use doxycycline 

· Bronchitis. 

· Protozoal infections

· Minocycline to eradicate mengiococcal carrier.

· They are not used in: 

· Meningococcal infections. 

· Streptococcal infections. 

· Gonococcal infections. 

· Staphylococcal infections. 

· Typhoid fever. 

· Adverse effects: 

· IM: pain and inflammation. 

· IV:  thrombophilibitis. 

· Gastric upset.

· Enteriocolitis (=antibiotic associated Enteriocolitis = psudomembrans colitis).

· Super infection.
· Damage growing bone and teeth. (if given to pregnant in last trimester  It can cause  bone deformity  in the baby).
· yellowish discoloration, dental caries (if given to child under 8th cause discoloration like smoker)MCQ يعني مثل أسنان المدخن!!!
· Liver toxicity. مش عالية 
· Kidney toxicity: (tubular necrosis).

· Photosensitization with demeclocycline  في الناس الألبينو  أكثر!! 

· Vestibular reactions: ( reversible dizziness, vertigo mainly with doxycyclin and  minocycline) 

· Contra-indications: 

·  With milk or its products , antacids . 

· In pregnant women ( to avoid deposition in fetal growing bones or teeth) 

· Children under 8 years of age. 

Chloramphenicol :              

(قالت الدكتورة مو موجود هنا بالسعودية بسبب أعراضه الجانبية خطيرة بس موجود في مصر)          

· Broud spectrum antibiotic.

· Bacteriostatic, inhibit protein synthysis by  bind to 50S ribosomal subunit 

· Rapid and complete oral absorption.

· Rapidly distributed.

· Cross placenta barrier and BBB.

· Metabolized by liver

· Excreted by urine mainly.

· Enzyme inhibitor (p450)

· Clinical uses:  (very limited use although broad spectrum)
· Serious Rickettsial infections. (after tetracycline) 

· Used in children for whom tetracycline in contraindicated. 

·  Meningitis.

· In allergic pt. to penicillin.

·  topically in bacterial eye infections except: chlamydial infections 

· Side effects:  
· Gastric upset.

· Super infection.

· Bone marrow depression. (it is better to ask the pt. to do CBC)
· Gray baby syndrome. MCQ
(especially if given in last trimester and usually the baby die after  delivery due to Cardiovascular collapse)
· Hypersensitivity reaction.

· Drug interaction. (Because it  is enzyme inhibitor).

N.B. chloramphenicol is not used nowadays in typhoid state because:* 

 1-Typhoid require prolong treatment and that may cause bone marrow depression.

2-the organism can develop resistance to this antibiotic

Aminoglycosides    (narrow spectrum)

· Bactericidal by binding to the 30s subunit of the bacterial ribosomes (inhibit protein synthesis). 

· Effective against gram –ve aerobic organism. 

· Poorly absorbed from GIT (given orally only for sterilization of the gut before surgery).
· Given mainly parenterally (IM, IV). 

· Not freely crossing BBB. 

· Excreted mainly unchanged in urine.

· More active in alkaline medium. 

· Have a common adverse effect: 

1. Ototoxicity.  (it is better to advice the pt. to do audiogram)
2. Nephrotoxicity . (it is better to advice the pt. to do kidney function test)
3. Neuromuscular blocking effect (curare like action). 

(When use with general anesthesia in surgery may cause death due to paralysis in respiratory muscle.)

4. Hypersensitivity reactions. 

5.  (CNS). Not common ONLY headache, there is NO dizziness, NO confusion & NO vertigo. 

· Therapeutic uses: 

· Streptomycin: 

1. TB in combination with other antituberculous drugs. 

2. Bacterial endocarditis with penicillin. 

3. Severe brucellosis with tetracycline.* 

*(usually we do not use bacteriostatic with Bactericidal but this is exception!!)

·  Gentamycin: 

1. Sever infection caused by gram -ve organism as sepsis, UTI, pneumonia caused by pseudomonas.

2. Topically in infected burns, wounds, skin lesion ocular infections. 

· tobramycin: 

                          1. Similar to gentamycin but more active against p.aeruginosa. 

                          2. Not effective against mycobacterium organism. 

                          3. Less nephrotoxic and ototoxic than gentamycin.

· Amikacin:

1. it has the broadest spectrum (among the group)

* (but in is not broad spectrum in general) MCQ
2. used in serious infection (nosocomal caused by gram –ve)

3. in TB as alternative to streptomycin.

4. Atypical mycobacterium infection (as azithromycin).

· Neomycin:

1. Highly nephrotoxic, so used only orally for gut sterilization before surgery or topically in skin infection burn eye infection.

· Contraindications of aminoglycosides: 

·  Renal dysfunction. 

· Pregnancy. (deafness / congenital anomaly)
· Diminished hearing. 

· Myasthenia gravis.                           Because curare like action.

· Respiratory problems.

· Precautions: (with any drug that cause nephrotoxicity) 

· Loop diuretics (b/c it cause nephrotoxic)

· cephalosporines

· Monitoring plasma level is useful during treatment.

· Neostigmine reverses respiratory distress.

Fluroquinolones  (seprofloxacin,ofloxacin,norfloxacin):
· Mechanism of action: 

· Block DNA synthesis by inhibiting bacterial topoisomerase II (DNA gyrase) and topoisomerase IV. 

Antibacterial activity: 

· Highly Active against gram –ve aerobic organism.

·  Active against gram +ve bacteria.

· Mycoplasma, Chlamydia, legionella, mycobacteria. 

· Pharmacokinetics: 

· Well absorbed orally.

· Widely distributed in body fluids and tissues, it can cross BBB and placenta. 

· T1/2 3-10h.

· Absorption is impaired by antacid.

· Concentrated mainly in prostate, kidney, neutrophils and macrophages. 

· Excreted mainly through kidney.

· Clinical uses: 

· Urinary tract infections caused by multidrug resistant bacteria, e.g. pseudomonas. (in pseudomonas we prefer to use a combination between 2 antibiotics). 

· Bacterial diarrhea.

·  Soft tissues, bones, joints, and intra-abdominal and respiratory tract infections caused by multi drug resistance organism.

·  Gonococcal infections. 

· Ciprofloxacin is a 2nd -line agent for Legionellosis ( 1st line is erythromycin). 

·  chlamydial Urethritis or cervicitis. 

· TB and atypical TB
يفضل عدم أخذه الا في الحالات المعقدة.
Adverse effects: 

· Nausea, vomiting and diarrhea. 

· Headache, dizziness and insomnia. 

· Abnormal liver enzyme and Skin rash. 

· May damage growing cartilage and cause arthropathy. (Thus, they aren’t recommended for children less than 8 yr) 
· Prolong QT interval => precipitates arrhythmia.

· Tendinitis in adult. 

· Drug interaction and Contraindications: 

· With antacid. 

· Elevate the level of theophyline ,increase the risk of sezure 

· In children, adolescents. 

· Pregnancy, Lactation. 

· Epileptic pt.
· Cardiac pt.
(أيضا ذكرت الدكتورة انه لا يعطى للمرضى الذين يعانون من اضطرابات نفسية)!

Miscellaneous antibiotics
1. polymyxins: 

· they are active against gram –ve bacteria including psudomonus 

· Only polymyxin B is available.

· They are bactericidal inhibit cell wall synthsis.

· Used only topically.

· Highly nephrotoxic.

2. spectinomycin: 

(Not actually aminoglycoside but related to them)

· As aminoglycosides, they inhibit protein synthesis by binding to 30S ribosomal subunit. 

· Given IMI as a single dose in 2ry treatment of gonorrhea.(1st line is cephaxime)

· Pain at the site of injection.

· Excreted through kidney.

· Nephrotoxicity is rare.

3. clindamycin: 

· Active against gram +ve aerobic & anaerobic bacteria.
 الدكتورة كانت كاتبة في السلايدات anerobic بس و هي تشرح قالت يستخدم للaerobic مو لازم أقول كل شيء

· Inhibits protein synthesis by binding to 50S ribosomal subunit. 

· Given orally or parenterally. 

· Widely distributed in tissues.

· Crosses placental barrier but not BBB. 

· Metabolized in liver (active metabolites). 

· Excreted by bile and 10 % in urine.

·  Clinical uses: 

· Anaerobic infections mainly in bones and joint. 

· In combination with aminoglycosides cephalosporin is used to treat penetrating wounds at the abdomen and gut.

· Infections in female genital tract: septic abortion- pelvic abscesses. 

· Instead of erythromycin for Prophylaxis of endocarditis.  

· Plus primaquine in Pneumocystic carinii pneumonia in AIDS patients (alternative to co-trimoxazole). 

· Conjunctivitis. 

· In AIDS-related toxoplasmosis of the brain with pyrimethamine. 

·  Side effects: 

· GIT disturbances (mainly diarrhea). 

· Pseudomembranous colitis. 

تم بجمد الله.       
Good lock.
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