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Sulfonamides

 Bacteria can.not utilize external folic acid (FA) for
s

DNA synthesis (human cell can)

* Bacteria must synthesize FA fro PABA)

* Sulfonamides are structurally similar to p-
aminobenzoic acid (PABA)
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Sulfonamides Mechanism of Action 7 "
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* Sulfonamide-susceptible organisms, unlike Wﬂdh MTx
mammals, cannot use exogenous folate but
. o . -Aminobenzorc-acdt
must rely on their ability to synthesize folate g

209! from para-amino benzoic acid (PABA) . H@_W Q) Wb ) 54-1‘ S (Sulfonamiele)
~ |with PABA) )

N) * This pathway is thus essential for production yninase

M purines and nucleic acid synthesis. e KD &ZJ_ (asSy cjli/l,,
e As structural analogs of PABA, sulfonamides

inhibit dihydropteroate svnthase and folate

| O (Timinopim)
production.
* The sulfa drugs, including cotrimoxazole, are A
bacteriostatic. o 7 W !
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Source: Bertram G. Katzung, Anthony J. Trevor: Basic & Clinical Pharmacology,
www.accesspharmacy.com

Copyright © McGraw-Hill Education. All rights reserved.




Pharmacokinetics of Sulfonamides

+ Sulfonamides can be divided into three
major groups:

(@) oral, absorbable (sulffamethoxazole)

(2) oral, nonabsorbable (Sulfasalazine)

(8) topical (Sodium sulfacetamide,
mafenide acetate, silver sulfadiazine)

« The oral, absorbable sulfonamides can be
classified as short-, intermediate-, or
long-acting on the basis of their half-lives
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Drug Halfify” ' Oral Ahi‘h?ﬁm
Sulfonamides 4 / |
Sulfacytine Short Prompt (peak levels
in 1-4 hours)
Sulfisoxazole Short (6 hours) Prompt
Sulfamethizole Short (9 hours) Pmmpty
Sulfadiazine Interm Slow (peak/evels in
(10-17 hodr 4-8 ho
Sulfamethoxazole  Intermediate Slow
(10-12 hours)
Sulfapyridine Intermediate (17 hours)  Slow
Sulfadoxine Long (7-9 days) Intermediate
Pyrimidines
Trimethoprim Intermediate (11 hours) Prompt
Pyrimethamine Long (4-6 days) Prompt
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Clinical Uses

- A. ORAL ABSORBABLE AGENTS

Sulfisoxazole and sulfamethoxazole are short- to medium-acting (Shork - intermeliale) <& Lsg\e;somtote + Su\Pc:me\'}l\oa'.aw) -
agents used almost exclusively to treat urinary tract infections. (UTT, 2ua qulot g5 e

- Sulfadiazine in combination with pyrimethamine is first-line therapy \Te
for treatment of acute/toXoplasmosis. "3

ki ) oo
3 @op/asmosis = @ultadiazine + pyrime hamine) <

Sulfadoxine in combination with pyrimethamine is used as an

antimalarial drug. | ankimalariof dmﬁ(sﬂpaolbyinc “ @yxme\rhqmine) «—




Clinical Uses

-+ B. ORAL NONABSORBABLE AGENTS
- Sulfasalazine is an integrated sulfapyridine and 5-amino salicylic acid (5-

ASA)

It is widely used in ulcerative colitis| enteritis) and other inflammatory

bowel disease (Local intestinal flora split sulfasalazine into sulfapyridine
and 5-aminosalicylate, with the latter exerting the anti-inflammatory
effect).

sulfasalazine
tablets, USP ¢
500 mg
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Clinical Uses

+ C. TOPICAL AGENTS
- Sodiumisulfacetamide ophthalmic solution or ointment is effective in the

treatment of bacterial conjunctivitis and as adjunctive therapy for
trachoma (eye infection caused by bacterium Ch/lamydia trachomatis).

- Another sulfonamide, mafenideacetate, i3 used topically but can be
absorbed from burn sites. The drug and its brimary metabolite inhibit
carbonic anhydrase and can cause metabolic acidosis, a side effect that
limits its usefulness. ~—t S N
- Silversulfadiazingis a less toxic topicz sulfonamlde and is preferred to ‘>
mafenide for prevention of infection of burn wounds.
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Side effects of sulfonamides Side, E%c}s

Crystalurea due to precipitation (reversed by adequate hydration &

alkalinization of the urine) Y Cfg Sl‘&.”uﬁﬂn

* | Hypersensitivity:

: ,Tr?ghioderma —> Wh’w&

* Steven-Johnson syndrome (SJS) which is caused by separation of the epidermis from the « A
dermis Sy /{ep]‘bm,dlo Dd’WbW\(BS .

> ):em ickercus.

Angioderma

Steven-Johnson syndrome




Side effects of sulfonamides

HEMATOPOIETIC DISTURBANCES

WIéMIQ‘? G
~

« Sulfonamides can cause granulocytopenia or thrombocytopenia.
rovoke hemolytic reactions in patients with glucose-6-

 Sulfonamides may

M;T

phosphate dehydrogenase deficiency.

Kernicterus
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« Occurs in newborns

- Sulfa drugs displaces bilirubin from serum albumin

« Free bilirubin go to CNS and cause injury

to brain

+ Shouldn’t be given to newborns & infants
(< 2 months), pregnant at term

Tpf eyes
- \
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Jaundice Kernicterus

Yellowing

\

Bilirubin moves
Excess bilirubin from bloodstream
in blood into brain tissue

FADAM.




Trimethoprim & trimethoprim-sulfamethoxazole mixtures

Mechanism of Action

« Trimethoprim, selectively inhibits bacterial
dihydrofolic acid reductase, which converts
dihydrofolic acid to tetrahydrofolic acid, a step
leading to the synthesis of purines and ultimately to
DNA (much less efficient inhibitor of mammalian
dihydrofolic acid reductase).

« | Pyrimethamine,|selectively inhibits dihydrofolic acid

reductase of protozoa compared with that of
mammalian cells.
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Source: Bertram G. Katzung, Anthony J. Trevor: Basic & Clinical Pharm
www.accesspharmacy.com

Copyright © McGraw-Hill Education. All rights reserved.




Cotrimoxazole

* Trimethoprim & trimethoprim-
sulfamethoxazole mixtures

* Trimethoprim and sulfamethoxazole are
rarely used alone today.

* Individually, these drugs (alone) are

CBa,cteriostat@..

* This combination in co-trimoxazole
nergistic combination and

Number of bacteria (arbitrary units)

100

50

Trimethoprim and sulfa-
methoxazole together
(cotrimoxazole) show
greater inhibition of
bacterial growth.

Trimethoprim
alone

Sulfameth-
oxazole alone
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« Pharmacokinetics

« Trimethoprim is usually given orally, alone or in combination with
sulfamethoxazole, which has a similar half-life. Trimethoprim-
sulfamethoxazole can also be given intravenously.

- Trimethoprim (a weak base) concentrates in prostatic fluid and in
vaginal fluid, which are more acidic than plasma. Therefore, it has more
antibacterial activity in prostatic and vaginal fluids than many other

antimicrobial drugs.

Bactrim
S amehoaarole
methcoen

400/80 mg




* Clinical Uses
ORAL TRIMETHOPRIM

* Trimethoprim can be given alone in acute urinary tract infections and in the
treatment of bacterial prostatitis (although fluoroquinolones are preferred).

ORAL TRIMETHOPRIM-SULFAMETHOXAZOLE (Cotrimoxazole)

A combination of trimethoprim-sulfamethoxazgl&is effective treatment for a wide
variety of infections including P jiroveci pneumonia (This is a common opportunistic
infection complicating AIDS. Cotrimoxazole is the most effective therapy), shigellosis,
salmonella infections, urinary tract infections, prostatitis.

ORAL PYRIMETHAMINE WITH SULFONAMIDE
* Pyrimethamine and sulfadiazine are used in the treatment Bactrim

St ametcaaroie
Trmethogrem

of toxoplasmaosis and falciparum malaria. 200/80 mg
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- Side effects

- Similar to the effects of folic acid deficiency
- Anemia, leukopenia, and granulocytopenia, especially in pregnant
patients and those having very poor diets

- Can be reversed by the simultaneous administration of folinic acid,
which does not enter bacteria.




Drug Interactions
* On the basis of protien binding displacement - Potention
of effect of(?) warfarvw , Phensboin

* And on the basis of Inhibition of metabolism =
Potentiation of effect of (?) Apsh : 3,,),
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