Ethanol

Chronic, heavy use ( risk of premature death (3X

Readily absorbed po (20-30% stomach, rest upper sml intestine, influenced by [ethanol] & food in stomach)

Max bld ethanol [  ] (BEC) 30-90 min after single dose

Distrib in total body H20, cross placenta, breast mile

Met zero order (amount 10ml/hour, higher in habituals cuz their p450E1 induced all the time)

Sml amount excreted thru lungs, urine, sweat

Rate limiting met step oxidation ethanol(acetaldehyde by alcohol dehydrogenase (ADH) -  NADH made
Acetaldehyde(acetate by aldehyde dehydrog (ALDH)– NADH made (isoforms of ALDH in liver mitoch mainly responsible for met of ethanol derived acetaldehyde and another that is genetically dom but inactive – natural alcoholism protection)

Since NADH made( ( NADH: NAD ratio
Induction of P450El by high ethanol(enhanced met by alcoholics & ( drug inrtxns

So ADH & ALDH met ethanol, but when gets high enough, P450E1 turns on and helps out

Ethanol met(hyperlacticacidemia (( NADH(conversion of pyruvate(lactate)


(hyperuricemia (cuz ( lactic acid, it competes w/ uric acid for renal tubule organic acid sec) . . . make gout worse

(hypoglycemia (( NADH shuts off gluconeogenesis, acute EtOH consumption ( insulin sec BUT chronic, heavy drinking(reduced responsiveness to insulin(glucose intolerance)


(Hyperlipidemia ((NADH promotes FA synth, less NAD avail for Krebs (can’t utilize fat)


(Ketosis (Krebs cycle ( (ketone accumulation & pee those out(Na & fluid loss(acidosis & dehydration)

Acute CNS FX :

· Gen CNS depressant(intox  depend on BEC, but Mellanby effect: severity of intox ( when BEC rising rather than falling, it’s an acute tolerance during single dose

· inhib hypothal temp reg

· inhib ADH sec(diuresis

· inhib LH rel

· alters neuroendocrine response to stressors

Chronic CNS FX:

· CNS tolerance (seemingly sober individuals w/ BEC (.3%)

· Cross-tolerance to gen anesthetics & other CNS depressants during sober state

· Physical dependence

50% inherited predisposition

Cardiovascular: 
moderate assoc w/ (CAD




Prob drinking assoc w/ ( cardiovasc mortality

GI:
Mod EtOH stim gastric sec


BEC (.15% inhib motility & sec(GI irritation & emesis

Skeletal mm. Myopathy & cardiomyopathy common in alcoholics

Liver:
chronic(fatty liver due to (NADH (reversible) but thought initial stage of cirrhosis

MOA:  
Intox NOT due to disrupt of plasma mem fluidity of brain cells, rather EtOH acts @ hydrophobic sites on brain proteins(acute intox



Potentiates GABA Rc



Inhib excitatory NMDA-type glutamate Rc, 5-HT3 & adenosine Rc & 5-HT uptake sites



Nuclear sequestering of catalytic subunit of protein kinase A may be involved

CNS tolerance MOA: 
(s in GABA & NMDA Rc involved





Arginine-vasopressin can maintain tolerance in absence of EtOH involved





Nuclear sequestering of catalytic subunit of protein kinase A may be involved

Physical dependence:
(s in GABA & NMDA Rc involved





L-type dihydropyridine-sensitive Ca channels involved





Nuclear sequestering of catalytic subunit of protein kinase A may be involved





Altered gene expression involved

Acute toxicity: stupor, coma, death from acute intox usually from respir arrest, overdose can ( seizure (can give phenobarbitol or chlodiazepoxide sedatives but watch for respiratory depression)

Chronic toxicity:
CNS FX
((abstinence w/drawl symptoms in physically dependent pts)

(Brain damage (cerebellar degen, cerebral atrophy, ventric enlargement, Korsakoff’s psychosis, polyneuropathy, alcohol amblyopia)




Hepatotox(cirrhosis, ascites




Pancreatic(acute & chronic pancreatitis (EtOH stim secretin prod(hypersec of pancreatic enzymes(plug pancreatic duct




GI
(peptic ulcer, esophagitis, gastritis (irritant FX from stim of acid sec)

(nutritional disorders (beriberi, pellagra, scurvy, riboflavin deficiency, B6 deficiency, folic acid defic, thiamine def,  Mag deficiency cuz take in less, malabsorb cuz pancreatitis)




((cardiomegaly & CHF (direct myo( tox)




Hematopoetic(anemia, thrombocytopenia, leukopenia from bone marrow suppression




Cancer(( risk in mouth, esoph, liver, EtOH dependatnt breast cancer

Teratogenic: fetal  EtOH syndrome (CNS prob, growth deficiencies, facial deformities)

Drug intrxns: 

Anesthetics 
(( doses propofol needed for loss of consciousness cuz CNS tolerance



(induction of P450E1 ( risk of liver damage by enhanced met of enflurane & halothane

Antibiotics
(N,V, HA, convulsions (w/ furazolidine, griseofulvin, metronidazole, quinacrine)



((isoniazid availability & effectiveness



((rifampin availability & effectiveness

Anticoagulants
(acute:( warfarin avail



(chronic:( warfarin avail

Antidepressants
(acute: ( sedative FX of tricyclics by synergism & ( availability



(single drink: ( risk of tyramine-monoamine oxidase inhib induced HTN

Oral hypoglycemics
(acute: (tolbutamide availability(hypoglycemia



(chronic: (tolbutamide avail(less Fective control of bld gluc



(N,HA

Antihistamines(potentiate sedation

Antipsychotics(acute: potentiates sedative FX (potentially respiratory arrest

Antiseizure meds
(acute:(avail of phenytoin & risk of side FX



(chronic: (phenytoin avail & reduces protection against seizures

Cardiovascular drugs
(acute:dizziness & ortho hypoTN (with nitro, reserpine, methyldopa, hydralazine, guanethidine)




(chronic:(avail of propranolol & effectiveness

Narcotic analgesics

(EtOH & opiates synergize(profound sedation(potentiates risk of respir arrest




(single drink: ( avail of propoxyphene & potentially ( sedation

NSAIDS
(exacerbate ulcer


(enhanced transformation of acetaminophen & liver damage (induced P450E1)

Anxiolytic benzodiazepines
(potentiate sedative FX of diazepam & flurazepam(impaired driving . . . 




(EtOH + lorazepam depress ( & respir fxn

drugs that alter EtOH FX:

Disulfiram: supresses EtOH  (even mouthwash) consumption by alcoholics by inhib of ALDH(( bld acetaldehyde levels(toxic rxn (flush, sweat, palpitate, nausea, hypervent, tachy(, hypoTN, vomit). HypoTN can(shock

Naloxone (opiate antag) – adjunct thrpy, (craving

Contraindications for EtOH consumption: hepatic disease, GI ulcer, ( or skeletal myopathy, pregnancy (1st & 3rd trimesters)

Therapeutic uses of EtOH: sovent for H2O soluble drugs, rubefacient in liniments, rubbing agent (70%) by vol to ( bed sores (decubitis ulcers), ethanol sponge in fever cuz cools skin when evaporates, skin disinfectant (70% sol’n bacteriocidal to most bact, but ineffective against spores & erratic as fungicide or viricide), dehydtrated EtOH injected into symp gang or nerve for long-lasting pain assoc w/ trigem neuralgia or inoperable carcinoma, prevent premature labor (if other agents contraindicated), antidote for methanol & ethylene glycol poisoning
Ethanol weak drug

Methanol met by same enzymes as EtOH but ADH(formaldehyde, ALDH(formic acid, by zero order & much slower than ethanol met

CNS depressant, formaldehyde damages retina, formic acid(acidosis

Methanol poisoning symptoms: acidosis, partial(total blindness, HA, dizziness, delirium, N, V


TX:correct acidosis w/ Na bicarb & ethanol to saturate ADH (competitive inhib of meth met), w/ time met excreted by lungs & kidneys

Isopropyl alcohol (rubbing alcohol)

Potent CNS & respiratory depressant. Ingestion(extreme abdominal pain, N, V

More likely to produce hemorrhagic gastritis than ethanol

Met slower than ethanol, major metabolite acetone

Tx: dialysis to hasten recovery

Ethylene glycol (antifreeze): oxidized by ADH to oxalic acid which precipitates in kidney tubules as Ca2+ oxylate crystals(acidosis & methemoglobinemia

Tx: gastric lavage, Na bicarb for acidosis, methylene blue for methemoglobinemia, ethanol to saturate ADH

