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The doctor was continuing talking about antibiotics…….

*Trimethoprim:

>> It’s a dihydrofolate reductase inhibitor.
>> This enzyme (dihydrofolate reductase) exists in both mammalian and bacteria and to inhibit this enzyme in the mammalian we need concentration of trimethoprim that is 20,000-60,000 more than is needed for bacteria…… that’s why it’s selective for bacteria.

>> From Wikipedia just to understand: dihydrofolate reductase is necessary for synthesis certain folic acid which is important for DNA replication in bacteria. Bacteria are unable to take up folic acid from the environment (i.e. the infection host) and are thus dependent on their own de novo synthesis. Inhibition of the enzyme starves the bacteria of nucleotides necessary for DNA replication and eventually it will die.
>> This drug is contraindicated for pregnant women especially in the 1st and last trimesters because it will inhibit synthesis of folic acid which is important for the neuronal development of the fetus.

*Quinolones:

>> They inhibit DNA synthesis.

>> The 4-quinolone inhibit DNA synthesis through inhibiting DNA gyrase (which is composed from two strands A & B) but the quinolone inhibit strand A of DNA gyrase.

>> DNA gyrase (or topoisomerase II) cut the DNA to prevent supercoiling.
>> this drug has 2 effects on bacteria; it can be:
Bacteriostatic; if the bacteria repair the damaged DNA. OR;

Bactericidal; if the DNA stays in the cleavable position.

This depends on the type of bacteria and the concentration of the drug.

>> There is another type of quinolone; fluoroquinolones which inhibit topoisomerase IV (which is responsible for separating the daughter cells after replication).

>> There are 4 generations according to their developments and activities:

1st: nalidixic acid and cinoxacin.

2nd: norfloxacin, ciprofloxacin, ofloxacin, enoxacin and lomefloxacin…… mainly against gram –ve bacteria and they are the most commonly used drugs.
The 3rd and the 4th generations are no more in use because they are associated with cardiac hematological and renal problems.

**Ciprofloxacin:

>> One of the most commonly used drugs in urinary tract infection.

>> It’s active agent against gram –ve bacteria since it’s from the 2nd generation and mainly Pseudomonas aeruginosa.

Page 4 slide 7: doctor read the indications from the slide but adds to sexually transmitted diseases like gonorrhea also the quinolones are usually given orally.
Page 4 slide 8: no extra notes.

Qinolones interactions:

>> They interact with multivalent metals and form chelation complexes.
>> Also they should not be prescribed with antacids and vitamins containing calcium and iron………. So the person shouldn’t drink milk or eat food containing calcium when taking this drug.

>> They interact with warfarin, didanosine(is used for HIV treatment, we will talk about it in the antiviral drugs subject later) and phenytoin……. These will decrease absorption and metabolism of the quinolones.

>> When you give ciprofloxacin with theophylline, it will increase blood levels and toxicity of theophylline and this is life threatening……. Theophylline is used for treating asthma but now is not used anymore.
*Nitrofurans:

>> Is another group that works on bacterial DNA but in different mechanism.

>> One of them is nitrofurantoin:

As you can see the structure of this drug(page 5 slide 10) which contains 5 nitro groups which can be easily reduce by the bacterial enzyme flavoprotein OR nitrofurantoin reductase and it will produce nitro anion which is highly active, can produce reactive oxygen species or superoxide so this will damage bacterial DNA and causes bactericidal effect.
Page 6 slides 11 & 12: just add that the side effects minimally appear unless in certain population.

*Methenamine:
>> It has completely different mechanism of action.

>> It is an aromatic acid that is degraded at pH 6 and produces ammonia and formaldehyde (it will denature the proteins).

>> It is acid labile and given orally, how??? By enteric coating the drug it will not be affected by the stomach acidity. Although it’s acid labile, but only 10%-30% of the drug reaches the stomach and the rest goes to the intestinal circulation. 
>> It’s bactericidal because of the formaldehyde that denatures the protein of bacteria.
>> Mainly it’s used for sterilization of the bladder prior to the operations.
>> It’s contraindicated with patients with renal failure because the drug is excreted form the kidney.

>> This drug shouldn’t be given with sulfonamides bcoz they will precipitate the urine and cause drug antagonism.
>> this is not the drug of choice for acute urinary tract infections which can be treated by quinolones, instead it’s used only when there is recurring urinary tract infections.

Y3nii>>>
Acute urinary tract infections>>> quinolones. 

Recurring urinary tract infections>>> methenamine.

If a pregnant woman come to your clinic and has severe dental abscess and you can’t do the extraction, what will you give her?

Penicillins and if she is allergic, we can give her cephalosporins and if she is not responding to both of them, we prescribe clindamycin or azithromycin or erythromycin.

*** Nitrofurantoin can’t be given for her because it’s contraindicated in the late pregnancy and affects the fetus….. this drug for urinary tract infection not for dental use.

ALWAYS prescribe the drug with the minimal side effects like when cephalosporins is not working we usually use erythromycin.

*** Ciprofloxacin is not prescribed before the other antibiotics bcoz it’s not known if it’s very safe.

*** trimethoprim is never prescribed in the 1st trimester.

* Gingivitis:

>> It’s caused by formation of plaque on the tooth surface.

>> This plaque contains 4000 kinds of microorganisms.

>> Components of plaque:

1. Microorganisms.

2. Polysaccharides.
3. Organic and inorganic acids.

4. Hydroxyapatites.

>> Normal oral flora is okay which is usually composed of gram +ve cocci.

>> When the bacteria start to accumulate under the gingival sulcus, it will cause inflammatory reaction and degradation of periodontal ligament and might reach the bone….. initially we called this condition gingivitis which is inflammation of the gum.

>> This is can be simply removed by toothbrush and floss.
>> But when it becomes severe gingivitis we should use antibiotics.

Page 9 slide 17: just add that the oral cavity is a very dirty environment.

Page 9 slide 18: the dr said just know the pathogens for your information and she didn’t read them (bs ma b3rf momkn tjebhom l2nha 7kt bl mid ma n7fz jadwal o jabt mno).
* Chlorhexidine:

>> It’s antibacterial drug.

>> Used as a mouthwash and antiseptic for cleaning wounds and pre-operation sterilization.

>> How does it work??? 

It binds strongly to the plaque and keeps releasing its active form continuously and slowly. It’s cationic and the plaque contains hydroxyapatite which is anionic.
>> This mouthwash can’t be used with tooth brushing bcoz the toothpaste has a substrate “sodium fluoryl sulphate” which is contraindicated with chlorhexidine……. So if you prescribe for your patient chlorhexidine tell him to wait at least 2 hours before brushing.
Y3nii:

Take chlorhexidine>>> wait 2 hrs>>> brush your teeth.

>> It causes membrane disruption by affecting certain channels that enter sugars inside the bacteria…….. by affecting these channels there will be no enough metabolites for bacteria.

>> Side effects: it can cause staining when using for long time.

* Triclosan:

>> It’s another antibacterial drug.

>> It’s incorporated in the toothpaste, antibacterial soaps and antiperspirants.

>> It’s a germicidal.

>> Decrease the gingivitis and the dental caries. 

* Listerine:

>> It’s not an antibiotic.

>> It’s mixture of essential oils; thymol, eucalyptol, methyl salicylate and methanol in alcohol.

>> It’s used as a mouthwash to prevent the plaque formation and it can be used to treat gingivitis.

Page 11 slide 22: the dr said this table is comparison of antiplaque agents with certain concentrations and effects and didn’t say anything else…….!!

Page 12 slide 23: for your own knowledge….the pathogens.
If you have a patient with acute dental infection, what are you going to do???

We can give him penicillin VK 4 times/day OR amoxicillin 3 times/day.

The dr prefer to give clavulanic acids immediately bcoz a lot of resistance has been developed so she would give Augmentin OR Amoclan instead of amoxicillin.
If the patient is allergic to penicillins, we give him cephalosporins if he has taken it before safely with no allergic rxn. And if not, we can go through clindamycin or azithromycin or clarithromycin.
If the patient has chronic infection:

We think of anaerobes; add metronidazoles(we will talk about it in the antifungal drugs)

To penicillins, amoxicillin or cephalosporins. And if he is allergic we use clindamycin.

Pictures in:

Page 13 slide 25: this is staining caused by chlorhexidine.

Page 14: this is fluorosis caused by fluoride in the food or toothpaste. And it affects teeth during development.

In the pic it is affecting on the incisal third of the incisors and the middle third of the canine……… so it affects certain locations on the teeth according to their developments.

The last two tables were read by the dr but add to that tetracyclines and minocycline are antibiotics from the same group but they produce different discolorations.
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