Pharmacology week 27 (3)


Metabolic effects of salicylates

- Uncoupling of oxidative phosphorylation. Seen with anti-inflammatory doses, inhibition of ATP dependent reactions

  
- increase oxygen uptake and co2 production

 
- Depletion of hepatic glycogen

 
-   Pyretic effect of toxic doses

 
- Inhibition of some oxidases such as xanthine oxidase.

Carbohydrate metabolism

· large doses may cause hyperglycemia and glycosuria

· deplete liver and muscle glycogen

· effects partly related to epinephrine release

· reduce aerobic metabolism

· increase glucose – 6- phosphate activity

· promote the secretion of glucocorticoids.

Nitrogen balance

· toxic doses causes significant negative nitrogen balance

· characterized by aminoaciduria

· adrenocortical activation contribute to the negative balance by enhancing protein catabolism

Fat metabolism

· reduce lipogenesis by partially blocking the incorporation of acetate into fatty acid

· inhibit epinephrine-stimulated lipolysis in fat cells

· displace long chain fatty acids from the binding sites in human plasma proteins resulting in increase entry and enhanced oxidation of fatty acids in muscle, liver nad other tissue and decrease plasma concentration of FFAs, phospholipids and cholesterol

· increased oxidation of ketone bodies.

Endocrine effects

· large doses stimulates steroid secretion by the adrenal cortex

· anti-inflammatory effects are independent of this action

· long term administration reduce thyroid uptake and clearance of iodine but increase oxygen consumption and rate of elimination of t3 nad t4 from the circulation probably due to displacement from binding protein.

Salicylates and pregnancy
· not teratogenic 

· reduced birth weight in babies born to mother who abuse salicylates in pregnancies, increase perinatal mortality, anaemia (chronic blood loss), APH( antipartum haemorrhage), PPH(post partum haemorrhage), prolonged gestation and complicated deliveries

· avoid in third trimester.

Local irritant effects

· skin and mucosa irritants

· destroy epithelial cells

· used as keratolytic- drugs that lyase keratin (used as topical onitment on skin)

Pharmacokinetics and metabolism

· Absorption – rapid absorption in the upper GIT and jejenum

· concentration – appreciable in plasma in <30 mins with peak value in 1 hr

Determinants of absorption rate

· Disintegration and dissolution

· PH at the mucosal surface

· gastric emptying

Absorption

· passive diffusion

· increase in ionization and solubility with rising PH and thus dissolution

· Buffering has little impact on absorption

· food delays absorption

· Rectal absorption slower and incomplete

· absorbed from intact skin

Distribution

· passive to most trancellular compartments

· transported to the CSF

· Crosses placenta

· VD 170ml/kg and increases to 500ml/kg due to saturation of PPB

· Rapidly hydrolysed (rapid metabolism; several doses used)

· 80 -90 % PPB.

Biotransformation and Excretion

· Hepatic ER and mitochondria and many tissues

· To salyluric acid, and ether or phenolic glucorinide

· Metabolites are lost in urine

· Chronic liver diseases enhances chances of toxicity.

Therapeutic Indications

· Anti-inflammatory – rheumatoid arthritis, musculoskeletal, acute rheumatic fever

· Antipyresis

· Analgesics

· Anti-platelet

· local use in inflammatory bowel disease – 5 aminosalisylic acid e.g ulcerative colitis

Toxic effects

· salicylism

· hypersensitivity to ASA.

To check:

· presentation of pts with salicylism

· presentation of hypersensitivity

· to check immunology of hypersensitivity reactions.

DIFLUNISAL

· salicylic acid derivative

· more potent than ASA in anti-inflammatory activity

· competitive inhibitor of cyclo-oxygenase

· No anti-pyretic effect, poor CNS penetration – not used in headaches.

· NSAID in rheumatic disorder

· less GIT, auditory, anti-platelet effects

PARA-AMINOPHENOL DERIVATIVES

· Acetaminophen, paracetamol

· active metabolite of phenacetin

· analgesics/antipyretic with weak anti-inflammatory effects

· overdose hepatic damage

Pharmacological properties

· analgesic antipyretic toxicity related to metabolites

· weak inhibitor of cyclo-oxygenase = weak anti-inflammatory effects

· COX 3 brain = antipyretic

· no GIT effects or anti-platelet action.

Pharmacokinetics and Metabolism

· rapid and almost complete absorption

· Peak plasma concentration in 30 – 60 mins

· t ½ 2 hrs

· uniformly distributed with variable binding to PP

· Hepatic conjugation with glucuronic acid, sulphuric acid or cysteine

· small amounts hydrolyzed and deacetylated.

· Children lower glucuronidation capacity- more toxicity

· small proportion CYP 450 mediated hydroxylation to N-acetylbenzoquinoeimine which deplete hepatic glutathione

uses

· analgesic

· antipyretic

toxicity

· occasional skin rash and other allergic reactions

· fatal hepatic necrosis

· renal tubular necrosis

· hypoglycemic coma

· hepatic toxicity treated with N-acetylcysteine.

INDOMETHACIN

· Anti-inflammatory

· toxic thus development of sulindac

· methylated indole derivatives

· Potent inhibitor of cyclo-oxygenase and also inhibits motility of PMN leucocytes.

P'kinetics

· rapid and complete absorption

· peak 1 -2 hrs

· delayed with food

· 90% PPB

· CSF low concentration. But synovial tissue = plasma ( thus useful in arthritis)

· inactive metabolites

· elimination in urine, bile and feces.

Drug interactions

· probenecid increases plasma concentration of indomethacin

· indomethacin does not interfere with the uricosuric effect of probenecid

· does not modify the effect of oral anticoagulants

· Antagonises the natriuretic and antihypertensive effects of thiazides, frusemide, beta adrenoceptoer blockers and ACEI-may induce hypertension.

Indications

· refractory fever e.g. Hodgkin’s dx

· Rheumatoid arthritis

· Osteoathritis and ankylosing spondylitis

· gout

· bartter's syndrome

· tocolytic in premature labor

· closure of Patent ductus arteriousus (PDA)

Toxicity

· GIT anorexia, nausea, abdominal pain and ulceration

· diarrhea

· acute pancretitis

· hepatitis and jaundice

· CNS – headache, dizziness, vertigo, light headedness and mental confusion

· Severe depression, hallucinations and psychosis and suicide has occurred.

· Anemia, thrombocytopenia, Aplastic anaemia.

SULINDAC

- to read
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