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Folate Antagonists

*طب هسا ليه عم نحكي عن هدول العائلت+ سوا رغم انهم ما 
  different family 2 وهما من chemicallyالهم دخل ببعض

لسبب+ :
١*انهم بشتغلو على ال DNA synthesis  بس بطرق 

مختلفة
useful to treatment UTI  ٢*انهم
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Folic Acid Antagonists

• Purine and pyrimidine synthesis
requires folate-derived cofactors

• Folic acid is necessary for DNA
replication and cellular growth

• Many bacteria are impermeable to
folate→rely on de novo synthesis

• Folic acid must be converted into
tetrahydrofolate

Anti metabolites 
 folic acid الخاصة بال metabolic processes بتدخل في جميع ال

 nucleotides ملاحظة مھمة عن دور
 purines and اللي ھمھ ال

:dnaفي تكوین ال pyrmidines
یتم تصنیع ال purines وال pyrimidines في 

خلایا البكتیریا من خلال pathways معینة لتكوین 
ال nucleotides اللي بتشارك في تصنیع ال 

dna

 depend on the folic acid cofactors الخاصة بتصنيعهم metabolic pathwaysكل ال
 dna synthesis وتعتبر مهمة جدا لنمو البكتيريا وال
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Sulfonamides
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Sulfonamides

Mechanism of action:
• Sulfonamides are synthetic analogues

of PABA
• PABA is used to synthesize

dihydrofolate
• Sulfonamides inhibit dihydropteroate

synthetase
• Bacteriostatic

بتدخل مع اول عمليات تصنيع ال folic acid اللي 
denovo bacterial step بتظهر في

Which block the folic acid synthesis and 
interfere with purines and pyramidine synthesis 
which lead to the bacterial DNA synthesis 
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Sulfonamides

Antibacterial spectrum
• Effective against Enterobacteriaceae

causing UTIs
• Effective against H. influenza,

streptococcus, staphylococcus spp.
Mechanisms of resistance
• Altered dihydropteroate synthetase
• Decreased cellular permeability
• Enhanced production of PABA

To sulfa drugs 

عن طريق يغير في ال bind ويقلل 
 drug 6رتباط ال affinity ال

جرب انت باDختبر وحط E.coli وعرضها ل low concentration to sulfonamides يوم بعد يوم في جزء رح ت,قي مات وجزء رح ي,قي طريقة تعمل 
 PAPA يعني بس يزيد تركيز  competition analogues نو حكينا هوO ليههه؟ PABA وحدة من هاي الطرق انها تحسن  وتزود انتاج resistant فيها

رح ينافس ال الدوا على اDكان 
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Sulfonamides

Pharmacokinetics
• Absorption
-oral: well-absorbed (except 
sulfasalazine)
-how can you use sulfasalazine?

We use it to treat inflammatory not infection 
but autoimmune diseases like ulcerative 
colitis, rheumatoid arthritis
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Special Uses

بصير الها hydrolysis من خ"ل 
 normal flora in gut ال

Anti-inflammatory
  antibiotic بتتحول من

anti-inflammatoryل

It is not absorbed when 
administered orally or as a 
suppository and, therefore, is 
reserved for treatment of chronic 
inflammatory bowel diseases.

يستخدم ف ا,روق )نه %نع ال 
 colonization of

bacteria at burn sites

 toxoplasma gondii parasite عدوى سببها
وبتعدي ا5شخاص منقوص- ا+ناعة
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Sulfonamides

Pharmacokinetics
• Distribution
-highly-bound to serum albumin
-distribute well through body fluids 
including CSF
-cross placenta
-eliminated in breast milk

It is a contraindicated treatment in lactating women

Sulfa drugs penetrate well into cerebrospinal fluid and cross the 
placental barrier to enter fetal tissues.
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Sulfonamides

Pharmacokinetics
• Metabolism
-metabolized in the liver (acetylation 
and conjugation)
-acetylated metabolites can crystalize 
in urine causing renal stones
• Elimination
-eliminated by glomerular filtration 
and secretion

 kidneyويروح ال  liver بس يطلع من ال
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Sulfonamides

Adverse effects
• Crystalluria
-nephrotoxicity
-requires adequate hydration and urine
alkalinization
• Hypersensitivity
-sulfa allergies
• Hematopoietic disturbances:
-hemolytic anemia in patients with G6PD
deficiency

Damage of the urinary tract system 

Adequate hydration and alkalinization of urine can prevent the problem by 
reducing the concentration of drug and promoting its ionization

ممكن تكون خفیفة 
وبعدین تتطور 

 angioedemaل
وممكن توصل ل 

Steven-
 Johnson

 syndrome

When patients report previous sulfa allergies, it is 
paramount to acquire a description of the reaction to direct 
appropriate therapy.

High oxidative 
stress that lead to 
the break of red 
blood cells 
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Sulfonamides

Adverse effects
• Kernicterus
-in newborns
-sulfa displace protein-bound bilirubin in plasma
• Drug-drug interaction
-increase anticoagulant effect of warfarin
• Contraindications
-newborn, infants, breastfeeding women
-with methenamine

Bilirubin-associated brain damage (kernicterus} may occur in 
newborns, because sulfa drugs displace bilirubin from binding sites 
on serum albumin. The bilirubin is then free to pass into the CNS, 
because the blood-brain barrier is not fully developed.

هسا احنا عنا 
bilirubin في الدم بس 
ما بعدي ال BBB عكس 

ال new borne  6نو 
 free
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Trimethoprim
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Trimethoprim

Mechanism of action
• Dihydrofolate is reduced to

tetrahydrofolate (active form of
folate) by dihydrofolate reductase

• Trimethoprim inhibits dihydrofolate
reductase

• Decreases purine and pyrimidine
synthesis

• Bacterial vs mammalian selectivity
• Mostly combined with sulfa drugs

Inhibition of this enzyme prevents the 
formation of the metabolically active form 
of folic acid, tetrahydrofolic acid, and thus, 
interferes with normal bacterial cell 
functions

More selectivity Less selectivity

Trimethoprim binds 
to bacterial 
dihydrofolate 
reductase more 
readily than it does 
to human 
dihydrofolate 
reductase

یعني ممكن یكون 
 selective الھ

 toxicity of
 the drug

 Similar but not identical 

تتذكرو القاعدة الي كنا نحكي عنها انو احنا يفضل استخدام نوع واحد من ال 
  combination بس حكينا انو في بعض السيناريو انو نستخدم,antibiotics

useful  زي في وقت ال multi resistant drugs  وهكذا
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Trimethoprim

Antibacterial spectrum
• Similar to sulfa drugs e.g., sulfamethoxazole
• More potent as a single agent
• Can be used alone. For what? … but not very often…

Mechanisms of resistance
• Altered dihydrofolate reductase 
• Efflux pumps decrease permeability

It has a lower affinity for trimethoprim so it will Lose 
its function to target its target 

Trimethoprim may be used alone in the treatment of urinary tract 
infections (UTis) and in the treatment of bacterial prostatitis
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Trimethoprim

Adverse effects
• can produce the effects of folic acid deficiency. 
-megaloblastic anemia
-leukopenia
-granulocytopenia, 
***Reversed by administration of folinic acid, which does not enter 
bacteria.
• Hyperkalemia

بعمل inhibition ل step مشتركة في بكتيريا وفينا عكس ال sulfanilamide  كان ال adverse الو على 
الpharmakinatic و بأثر على البكتيريا جستت

In the mammalian cells of humans

The bone marrow will not be able to produce 
functional red blood cells and there will be large 
RBCs and decrease in the number of these cells

Decrease in leukocytes in the blood

Decrease of peripheral blood granulocytes below lower limit of normal range

especially at higher doses and when administered 
with other medication that causes hyperkalemia

 cardiac ممكن تسبب
 cardiac او toxicity

 arrhythmia
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Trimethoprim/Sulfamethoxazole
(Cotrimoxazole)

• The combination has a 
synergistic effect

• inhibition of two sequential steps 
in the synthesis of tetrahydrofolic
acid.

The combination shows greater antimicrobial activity 
than equivalent quantities of either drug used alone and 
because they work on the same pathway

Sulfamethoxazole inhibits the incorporation of PABA 
into dihydrofolic acid precursors, and trimethoprim 
prevents reduction of dihydrofolate to tetrahydrofolate
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Trimethoprim/Sulfamethoxazole
(Cotrimoxazole)

Antibacterial spectrum 
• Effective in treating UTIs and RTIs
• Effective against Pneumocystis jirovecii pneumonia 
• Skin and soft tissue MRSA infections
• Drug of choice for infections caused by Nocardia spp.

Cotrimoxazole has a broader spectrum of 
antibacterial action than the sulfa drugs alone

Opportunitic
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Trimethoprim/Sulfamethoxazole
(Cotrimoxazole)
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Trimethoprim/Sulfamethoxazole
(Cotrimoxazole)

Pharmacokinetics
• Administered orally (IV reserved for 

severe cases of PCP)
• Crosses BBB
• Excreted in the urine

severe pneumonia caused by Pneumocystis jirovecii
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Trimethoprim/Sulfamethoxazole
(Cotrimoxazole)

Adverse effects
• N/V/D
• Skin reactions
• Glossitis/stomatitis
• Hyperkalemia
• Megaloblastic anemia
• Hemolytic anemia in patients with

G6PD def
• Drug-drug interaction with warfarin

 trimethoprim حكينا عنها قبل وبرضه سببها ال

a disorder in which red blood cells are destroyed 
faster than they can be made due to sulfa drugs 
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Urinary Tract Antiseptics/Antimicrobials

• UTIs are more prevalent in women and elderly
• Most common cause: E. coli (80% of uncomplicated UTIs)
• Second most common cause: Staphylococcus saprophyticus 
Most frequently used agents:
1. Cotrimoxazole
2. Nitrofurantoin
3. Fluoroquinolones
4. Methenamine
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Methenamine

• MOA: decomposes at an acidic pH
of 5.5 or less in the urine →
produces formaldehyde → toxic to
most bacteria

• Antibacterial spectrum: used for
chronic suppressive therapy to
reduce UTIs

• Some activity against Pseudomonas
or Proteus spp

Methenamine is combined with a weak acid to maintain urine 
acidity and promote production of formaldehyde

but urine pH must be kept acidic to 
achieve bactericidal activity
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Nitrofurantoin

• Nitrofurantoin is now first-line for uncomplicated cystitis
• MOA: Major inhibitor of DNA and RNA synthesis
• Useful against E.coli
• Can also cause hemolytic anemia in patients with G6PD
• Should not be used in patients with renal impairment or term

pregnant women




