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DETAILED HISTORY OF PRESENTING ILLNESS (HPI) 
Florid alcohol withdrawal syndrome (AWS) presents with:  

� Fever (often low-grade)  
� Sweating  (especially on the hands and face) 
� Tachycardia  
� Shaking and Tremors 
� Disorientation, hallucinations, and sleep disturbance  
� Agitation and anxiety 
� Depression 
� Insomnia 
� Nausea and/or vomiting 
� Seizures 

 

LIST OF DIFFERENTIAL DIAGNOSES (DDX) 
 
There are a vast number of disorders that can result in confusion and systemic illness that mimics alcohol withdrawal.  
Be aware of the commoner causes of 'ER/ICU psychosis':  
 
The differential diagnosis of alcohol withdrawal syndrome includes: 

� withdrawal from other sedative agents (e.g. barbiturates and benzodiazepines) 
� serotonin syndrome (e.g. SSRI/SSNRI overdose) 
� encephalopathy of toxic or nontoxic origin 
� acute intoxication with stimulant/proconvulsant agents (e.g. cocaine, phencyclidine, ethylene glycol) 
� Sleep withdrawal, sensory deprivation, and an unfamiliar environment (particularly in the elderly);  
� Drugs (a variety, especially if polypharmacy is present. Remember steroids, sedative-hypnotics, narcotics, atropine, cimetidine, digoxin, 

and even such apparently benign drugs as beta blockers and occasionally, beta-lactams);  
� Infection (notably chest, operation site, and urinary tract);  
� Fluid and electrolyte disturbances (hyponatraemia, low phosphate, hypercalcaemia,..);  
� Organic intra-cerebral pathology (subdural, tumour, stroke, seizures);  
� Hypotension (especially in the patient who has pre-existing hypertension, and now appears 'normotensive')  
� Major organ dysfunction (lungs - hypoxia and hypercarbia; heart - infarction/failure, liver - often missed; renal - acute or acute-on-

chronic failure)  
� Endocrine disease (diabetes; also hypo- or hyperthyroidism, even Addison's) 
� Hypoglycemia (non-diabetic, enhanced by alcohol use or diabetic) 
 

The presence of complicating infection, such as meningitis, encephalitis, or pneumonia may make the diagnosis more difficult and significantly 
complicate management.  Concomitant illness such as meningitis, encephalitis, pneumonia, and sepsis are not only part of the differential 
diagnosis but often may precipitate alcohol withdrawal, as the ethanol-dependent person becomes ill and consumes smaller than usual quantities 
of alcohol 
 

LIST PERTINENT FINDINGS ON HISTORY (HX) 
 
Past Medical Hx of 

- depression 

- anxiety 

- self-harm 

- drug or alcohol intoxication 

- family history of alcoholism, depression, etc… 

- social / personal / emotional problems 
 
Family Hx 
 

� Father was a boiler maker and drank heavily - not treated for alcoholism.  
� Father died of a stroke 18 months ago aged 60 yrs.  
� Mother suffered depression: prescribed anti-depressants at one stage.  
� Parents' marriage was happy 

 

LIST PERTINENT FINDINGS ON EXAMINATION (EX) 
� Drowsy, thin man, somewhat flushed in appearance.  
� Red Palms (palmar erythema)  
� Spider naevi.  
� Smells of alcohol.  
� Mouth dry.  
� Gastrointestinal tract (GIT) examination: 2 cm palpable liver.  
� Central nervous system (CNS) examination:  

- pupils dilated  
- cranial nerves normal  
- peripheral nervous system normal.  

� Attention is poor, concentration somewhat impaired, a little distractable.  
� Unable to test short term memory.  

� Sweating and tremulous ( Delirium Tremens) 
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TESTS AND INVESTIGATIONS  
ECG: Normal.  

Chest X-ray: Normal.  

FBC - in normal range.  

Liver Function Tests:  

AST, ALT, GGT: alcohol enzymes 

Drug Urine Screen:  

 

MANAGEMENT 
Immediate Management …: CONTROL SYMPTOMS:  
AGITATION, TREMOR, DEHYDRATION, BENZO WITHDRAWAL 
  THUS : 

� SEDATE THEM. 80 mg of diazepam may do the trick. Reduce according to withdrawal scale 

� IV fluids  
� 100 mg of thiamine given by intramuscular injection (IMI).  

� ORDER A REVIEW by the drug and alcohol team.  

ALCOHOL WITHDRAWAL SYMPTOMS - RATING SCALE  
Item 1. PERSPIRATION  

0. No abnormal sweating. 
1. Moist skin. 
2. Localised beads of sweat e.g. on face. 
3. Whole body wet from perspiration. 

 

4. 

 

Maximal sweating - clothes, linen wet. 
 
Item 2. TREMOR  

0. No tremor. 
1. Slight intentional tremor. 
2. Constant slight tremor of arms. 

 

3. 

 

Constant marked tremor of extremities. 
 
Item 3. ANXIETY  

0. No apprehension or anxiety. 
1. Slight apprehension. 
2. Understandable fear, e.g. of withdrawal. 
3. Anxiety occasionally accentuated to a state of panic 

 

4. 

 

Constant panic-like anxiety. 
 
Item 4. AGITATION  

0. Rests normally. 
1. Cannot sit or lie still, insomnia. 
2. Moves constantly, wants to get out bed but obeys requests to stay in bed. 
3. Constantly restless, gets out of bed for no reason, returns to bed if taken. 

 

4. 

 

Maximally restless. 
 
Item 5. HALLUCINATIONS  

0. No evidence of hallucinations. 
1. Distortions of real obects, aware that these are not real if this is pointed out. 
2. Appearance of totally new object or perceptions, aware that these are not real if this is pointed out. 
3. Believes the hallucinations are real but still orientated in place and person. 

 

4. 

 

Believes him/herself to be in a totally non-existent environment, preoccupied and cannot be diverted 
or reassured. 

 
Item 6. AXILLA TEMPERATURE  

0. Temperature of 37.0 ° C or less.  
1. Temperature of 37.1 - 37.5 ° C.  
2. Temperature of 37.6 - 38.0 ° C.  
3. Temperature of 37.6 - 38.0 ° C.  

 

4. 

 

Temperature above 38.5 ° C.  
 
Item 7. ORIENTATION  

0. The patient is fully oriented in time, place and person. 
1. The patient is fully oriented in person but is not sure of the place or time. 
2. Oriented in person but disoriented in time or place. 
3. Doubtful personal orientation, disoriented in time and place: there may be short periods of 

lucidity. 

 

4. 

 

Disoriented in time, place and person. No meaningful contact can be obtained.  

 

Scores 0-4: Continue observations ;  Scores 5 and above:  

sedative medication may be required,  

hourly observations indicated.  
 

ALSO NEED TO LOOK FOR 

THIAMINE deficiency: 
Ethanol impairs the absorption of 

folate and thiamine by interfering 

with the transporter protein... 

THUS: 

Macrocytic anaemia 

Neuropathy 

Memory loss 

Withdrawal psychosis 



DISEASE DEFINITION 
chronic alcohol abuse, dependence, or addiction; chronic excessive drinking of alcoholic beverages resulting in impairment of health and/or social 
or occupational functioning, and increasing adaptation to the effects of alcohol requiring increasing doses to achieve and sustain a desired effect 
 
Increased generalised neural cellular excitation and/or lowered seizure threshold as a result of alcohol coupled withdrawal with benzodiazepine 
withdrawal 
 
 

DSM-IV defines alcohol dependence as  

“repeated alcohol-related difficulties in at least three of seven areas of functioning  
that cluster together over any 12-month period.”  

These problems include ANY COMBINATION OF:  
- tolerance, 
- withdrawal ,  

- special emphasis on tolerance and withdrawal: 
as "dependence with a physiological component" = severe clinical course 

- taking larger amounts of alcohol over longer periods than intended,  
- an inability to control use, 
-  spending a great deal of time associated with alcohol use,  
- giving up important activities to drink,  
- continued use of alcohol despite physical or psychological consequences.  

The diagnosis of “dependance with physiological component” predicts a course of recurrent problems with the use of alcohol 
and the consequent shortening of the life span by a decade or more. In the absence of alcohol dependence, an individual can 
be given a diagnosis of alcohol abuse if he or she demonstrates repetitive problems with alcohol in any one of four life areas: an 
inability to fulfill major obligations, use in hazardous situations such as driving, legal problems, or use despite social or 
interpersonal difficulties. 
 

HOW IS THIS DIAGNOSIS MADE ? 
 

With the documentation of a pattern of difficulties associated with alcohol use 
 definition is not based on the quantity and frequency of alcohol consumption.  
THUS: important to probe for life problems and then attempt to tie in use of alcohol or another substance.  

- marital or job problems,  
- legal difficulties,  
- histories of accidents,  
- medical problems,  
- evidence of tolerance, etc., 

 

�  approximately 20% of patients have alcoholism.- ANY AREA   

 

Laboratory tests that are likely to be abnormal in the context of regular consumption of 6 to 8 or more drinks per day:  
- high-normal or slightly elevated MCV (mean corpuscular volume) (e.g., 91 fL),  
- gamma-glutamyl transferase (GGT) (30 units), serum uric acid [>416 mol/L (7 mg/dL)],  
- carbohydrate-deficient transferrin (CDT) (20 g/L),  
- triglycerides [2.0 mmol/L (180 mg/dL)].  
- Mild and fluctuating hypertension (e.g., 140/95),  
- repeated infections such as pneumonia,  
- otherwise unexplained cardiac arrhythmias 

 

 Other disorders suggestive of alcoholism include  
- cancer of the head and neck, esophagus, or stomach  
- cirrhosis,  
- unexplained hepatitis,  
- pancreatitis,  
- bilateral parotid gland swelling,  
- and peripheral neuropathy. 

 

EPIDEMIOLOGY 
- Alcohol is among the most commonly abused substances in the world.  
- Approximately half of the population of the United States consumes alcohol regularly,  
- 15-20 million individuals meet the criteria for alcohol abuse and dependence.  
- Alcohol abuse is the third leading cause of preventable death and is associated with 100,000 deaths per year.  
- Chronic alcohol abuse is also common in hospitalized patients. 
- Among all elderly patients admitted to general hospitals in the United States, 20% to 40% will have alcohol-related 

disorders; 
- In general,  more men than women are alcohol dependent or have alcohol problems. 
- Alcohol problems are highest among young adults ages 18-29 and lowest among adults ages 65 and older. 

 
� 6% of males and 4% of females drink at the hazardous or harmful level 
� 7.8% are at high risk of acute harm, with highest proportion in 18-24 group 
� 4000 deaths/year 7% of males and 4% of female, half from short term effect and other from longer term 
� 20% drink hazardously/harmfully 
� 60% use alcohol responsibly 
� 15% abstain 
� Men and women who fulfill criteria for alcohol use disorders decrease their life span by approximately 15 years, with abuse and 

dependence responsible for almost 25% of premature deaths in men and 15% in women, figures that represent a three- to sixfold 
odds ratio of early death even among people with higher levels of education and socioeconomic functioning. 



� The lifetime risk for alcohol dependence in most western countries is about 10 to 15% for men and 5% for women. When alcohol 
abuse is also considered, the rates are even higher.  

� The typical alcoholic is a blue- or white-collar worker or homemaker and thus does not fit the common 
stereotype. 

 
 
 
 
 
 
 
 

AETIOLOGY 
 
GENETIC  

sons of alcohol dependent people who are adopted by other families are  
four times more likely to develop drinking problems than are the adopted sons of non-alcohol abusers 

ENVIRONMENTAL  
one in ten boys who grew up in a household where neither parent misused alcohol subsequently became alcohol 
dependent,  
compared with one in four of those reared by alcohol-misusing fathers  
one in three of those reared by alcohol misusing mothers 

BIOCHEMICAL 
 abnormalities in alcohol dehydrogenase, neurotransmitter substances and brain amino acids, such as GABA –  

there is no conclusive evidence that these or other biochemical factors play a casual role 
PSYCHIATRIC 

depressed patients drink excessivly in the hope of raising their mood 
excess consumption (price, licensing, number of sales outlets, customs of society) 

� Availability and social factors are main concerns 
� Adaptation to alcohol leads to :  

o Increase in number of glutamate (NMDA)  receptors  
o increase in the number of VO CC’s (voltage activated calcium channels) and an which increases  
o decrease in the number/activity of GABAA receptors  
o This leads to overall excitatory action when alcohol is withdrawn  

leaving withdrawal symptoms and dependence 
o Need increased amount to get same effect. Need alcohol to retain equilibrium 

 

 
PATHOPHYSIOLOGY  

� BRAIN: Wernicke – Korsakoff =  
o damage to mamillary bodies (short/long term memory) 
o damage to dorsomedial nuclei of the thalamus and adjacent areas of grey matter  
o due to vitamin B1 deficiency (often reversible with thiamine injection) 

� Alcohol dependence =  
o increase in NMDA receptors and VOCC’s (voltage activated Ca channels),  
o decrease in GABAA receptors (net increase in excitatory activity) 
o – Unopposed excitatory effect when withdrawn 

� LIVER – ethanol can cause fatty change (acetaldehyde forms adducts with tubulin and impairs function of 
microtubules resulting in decreased transport of lipoproteins from liver),  

� acute alcoholic hepatitis(liver cells show cytoplasmic accumulation of fat and hyaline)  
� cirrhosis(hard shrunken liver with formation of micronodules of regenerating hepatocytes surrounded by 

dense bands of collagen- a la chronic inflammation granuloma). 
PROGNOSIS 
30 – 50% are abstinent or drinking less after 2 years following intervention 
What happens if AWS is left untreated? 

- alcohol withdrawal can lead to a more serious set of symptoms called delirium tremens or DTs.  
- symptoms usually appear about 2 to 10 days after the drinking stops. 
- A person with DTs is anxious at first.  
- Later, other symptoms occur that can include: ·  

- confusion ·  
- difficulty sleeping, including nightmares ·  
- disorientation with visual hallucinations ·   
- excessive sweating ·   
- fever ·  
- hallucinations and illusions that arouse fears and restlessness ·   
- severe depression 

 
Cancer association … 

� Possible mechanism involves direct contact of alcohol or acetaldehyde with local tissues 
� Strong evidence for buccal, laryngeal, pharyngeal, oesophageal and rectal cancers 
� Less strong, for stomach, pancreas and liver   
� Weak consistent association for colorectal, breast 

 



 
 

BASIC SCIENCES  
Principles of Pharmacokinetics (drug entry/distribution; Pharmacodynamics = drug action) 

 Drugs in the body are altered to REMOVE or INACTIVATE them 

Routes of Absorption: FAST = Iv, IM, Sublingual, Inhaled, Subcutaneous, Skin patch 

   SLOW = orally 

ORAL ABSORPTION: FIRST PASS METABOLISM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Some TERMS: 
  BIOAVAILABILITY: amount that gets to active site compared to the given dose 

- Lipid-soluble drugs  EASILY PENETRATE THE GUT WALL 
- P-Glycoprotein PUMPS DRUGS BACK OUT 
(THUS: inhibit p-Glycoprotein = INCREASE BIOAVAILABILITY) 

 
INFLUENCES ON DRUG ABSORPTION: 

- Disintegration of tablet 
- Dissolution of product 
- Gastric emptying rate (!! VITAL!!) 
- Drug interactions in gut lumen 
- Passage across gut wall 
- INTESTINAL MTILITY 

RAPID GASTRIC EMPTYING RATE = RAPID ABSORPTION, UNLESS the drug needs to dissolve in gastric acid 
 
IF a tablet is taken with food: 

- DECREASED ACID+TABLET contact 
- DECREASED EMPTYING RATE (stomach must churn for a while first) 
- Thus, food = delayed action 

 
FACTORS WHICH INFLUENCE GASTRIC EMPTYING:  

- Autonomous Diabetic Neuropathy 
- Anticholinergic drugs 
- Some Antidepressants 

 
CHEMICAL INTERACTIONS: eg. 

- Iron sulfate + alkaline “Mylanta”: inhibits stomach acid; thus absorption is decreased 
- BINDING AGENTS eg. charcoal will bind active drug and reduce bioavailability 

 
DRUG DISTRIBUTION: 

- WATER SOLUBLE  will float in blood and extracellular fluid 
- LIPID SOLUBLE drugs will lodge in adipose tissue and the brain. 

Some more terms: 
- APPARENT VOLUME OF DISTRIBUTION: 

= Vd; ..is the volume in which the drug APPEARS to be distributed 
i.e if the concentration is HIGH, the Vd must be low (the same known amount of drug has to be 
distributed in a smaller volume for such a high concentration) 
- If the Concentration is very low, Vd is HUGE (more volume then the pt can fit) 
- IF THE Vd IS ABSURDLY HIGH the drug is lodged in lipids and will be present in negligible 

concentration 
- HALF-LIFE: 

- Determines frequency of doses 
- ..Is the TIME IT TAKES FOR CONCENTRATION TO FALL BY HALF 

 
- STEADY STATE:  when [drug] in = [drug] out 
- CLEARANCE: Volume of blood cleared of the drug per unit time 

- Half-life = Vd over Clearance  
 
MAJORITY OF DRUGS ARE EXCRETED IN THE KIDNEYS 
- Thus, lipid-soluble drugs must first be made water-soluble  

 
 

Gut 

Receives 100% 

Gut 

wall 

Portal 

vein 

LIVER Active site: 

Receives about   

    20% of drug 

NEVER ABSORBED  
And thus 
EXCRETED 

Pumped back out into 
the lumen  
And EXCRETED 

 Metabolised or   
 Inactivated by   
 liver or gut wall 



DOSE-RESPONSE CURVES: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EFFICACY: MAXIMUM ACHIEVABLE RESPONSE 
POTENCY: DOSE REQUIRED TO REACH 50% RESPONSE 
i.e DRUGS A and C are EQUIEFFECTIVE but A is more POTENT (far less of it is needed for 100% response)  

Antagonists shift DOSE-RESPONSE CURVES TO THE RIGHT 

 
Below: pathway of drugs through the liver 
 
 
 
 
 
 
 
 
 
 
 
 
 
BIOTRANSFORMATION REACTIONS: 
 PHASE 1 altering the molecular structure  or reactivity 

- Mainly performed by cytochrome p450 
- CYTOCHROME P450: a mono-oxidase (adds one oxygen atom) 
- Mainly works in hepatocytic smooth endoplasmic reticulum 
- CYP2E1 is the alcohol-specific enzyme 
- Other phase 1 enzymes= ADH, MAOs, Plasma cholinesterases 

 
 PHASE 2 is conjugating the drug to an Endogenous Molecule  

- Mainly performed by TRANSFERASES eg. glucouronidation 
- CONJUGATION: making it more soluble and thus MORE EXCRETABLE 

2 FEATURES OF ELIMINATION SYSTEM: 
 Enzymes are ADAPTIVE (i.e. can be upregulated by changing concentrations) 

- Exposure to stimulus = upregulation of enzyme by 50 to 100 -fold 
 Enzymes have multiple substrates (to cope with DIVERSITY OF DRUGS) 

 

ONE DRUG MIGHT HAVE NUMEROUS METABOLIC PRODUCTS of varying solubility and toxicity 

RATE OF METABOLISM is determined by 

- Blood flow to the liver 

- Intrinsic clearance affinity of liver enzymes for the drug) 

- Protein binding ( drugs that bind to plasma proteins cannot get into liver cells) 
 
 
 
 
 
 
 
 
 
 
 



BIOCHEMISTRY OF ALCOHOL  CH2-CH3-OH 

  Produced by fermentation of glucose by yeast 

 Is AMPHIPHILIC i.e. soluble equally well in lipid and water 
 ABSORPTION: 
  ����MOUTH 
  �STOMACH (some breakdown- ADH present) 
  �DUODENUM (most absorption happens here) 
  RATE OF ABSORPTION DEPENDS ON CARBONATION i.e on gastric emptying rate 
  THUS beer + sparkling wine = much pissed quickly 
  MOST IMPORTANT SITE OF BREAKDOWN IS LIVER HEPATOCYTE (80%) 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RISE OF NADH = RISE OF ATP = FALL IN FATTY ACID CATABOLISM 
Therefore: fatty acids build up in the liver (ACUTE RESPONSE! As soon as after 8 schooners) 
PLUS: Excess NADH has to go somwhere;  
 …THUS: NADH is used to convert PYRUVATE ���� LACTATE 
THUS: MILD LACTOACIDOSIS OCCURS  
and perhaps HYPOGLYCAEMIA (drop in pyruvate = drop in gluconeogenesis) 
 
DEFICIENCIES IN ALDH ENZYME = aldehyde toxicity; 40% of Asian persons 
  -Blush 
  -Nausea 
  -Palpitations 
Symptoms are due to CATECHOLAMINE and SEROTONIN release (pro-inflammatory)] 

ANTABUSE™ = blocks ALDH action; not a cure- just a deterrent 
NUTRITIONALLY; 1g of ethanol = 30 kJ; or 7.1kcal. 
 
ACUTE NEUROLOGICAL ACTION OF ALCOHOL: 

 INHIBITION of NMDA receptors 

 INHIBITION of KAINATE receptors 

 EXCITATION of GABA gamma-2-long receptors 

 

CHRONIC NEUROLOGICAL ACTION OF ALCOHOL: 

  INCREASE IN NUMBER of NMDA and KAINATE receptors 

DECREASE in number of GABA receptors  



 

WITHDRAWAL SYMPTOMS: 

- Agitation 

- Paranoia 

- Hallucinations 

- Seizures 

- FORMICATION (ants under skin- characteristic of withdrawal) 

 

CHEMICAL EFFECTS OF ACETALDEHYDE: 

- Interferes with protein function 

- Makes proteins immunogenic 

- Damages organelles and lipid membranes 

- Depletes antioxidants 

 

Neuronal Excitation (ECT) and Inhibition (INH) 
- brain balance – controlled balance between exists between ECT and INH.   

- Too much EXCITATION: anxiety, hyper excitability, epilepsy, convulsions.   
- Too much INHIBITION: sedation, depression, anasthesia, coma. 

- IN EXCITATION: – threshold potential is reached,  
- � Na+ in.  
- in INHIBITION – threshold potential is not reached (Cl channel opens making more negative), 
- � Cl- in. 
 
- Reciprocal INHIBITION – inhibitory interneurone (II) – II’s tell muscle A to relax when muscle B is contracting – 

tetanus posioning disrupts II and get extensive paralysis 
 
- GLUTAMIC ACID (glutamate) – major EXCITATORY transmitter in the brain 
- GABA – major INH transmitter in the brain 
- All neurones in the brain have receptors for GLUTAMATE and GABA  
- GLUTAMATE receptors –  ionotropic (work by ions) – NMDA, AMPA, Kainate  

- – metabotropic (work by metabolism) – mGLUR1-6 
- GABA receptors – ionotropic – GABAa alpha1 to 6, beta1 to 3, gamma1 to 3, delta, epsilon, 

-  GABAc – metabtropic – GABAb 1,2. 
- Ethanol influences many ligand gated ion channels.  It can block some NMDA receptors  

and enhance the activation of some GABAa receptors  

– THUS ethanol can reduce excitation and increase inhibition in the brain.   
MALE GABA receptors are less sensitive than FEMALE. 

- Many sedative drugs act on GABAa receptors 
- Barbituates enhance the action of most GABAa recptors by an occupancy mechanism 
- Benzodiazepines enhance the action of most GABAa recptors by an a rate mechanism 
- As with ethanol females may be more susceptible to sedatives than males 
 

RELEVANT ANATOMY -  
Liver – fatty change, acute alcoholic hepatitis and cirrhosis.  Fatty change is an acute reversible manifestation of ethanol ingestion.  In chronic 
alcoholism, fat accumulation can cause massive enlargement of the liver.  The biochemical mechanisms responsible for fat accululation in 
hepatocytes are the following: 
 

� Catabolism of fat by peripheral tissues is increased, and there is increased delivery of free fatty acids to the liver 
� Metabolism of ethanol in the cytosol and of its derivative acetaldehyde, in the mitochondria coverts the oxidised form of nicotinamide 

adenine dinucleotide (NAD+) to the reduced form (NADH); an excess of NADH over NAD stimulates lipid biosynthesis 
� Oxidation of fatty acids by mitochondria is decreased 
� Acetaldehyde forms adducts with tubulin and impairs function of microtubules, resulting in decreased transport of lipoproteins from the 

liver 
 
Although fatty change is asymptomatic except for liver enlargement, alcoholic hepatitis can produce fever, liver tenderness and jaundice.Alcoholic 
cirrhosis is characterised by a hard, shrunken liver with formation of micronodules of regenerating hepatocytes surrounded by dense bands of 
collagen. 
 
Nervous System – chronic thiamine deficiency contributes to degeneration of nerve cells, reactive gliosis (), and atrophy of the cerebellum and 
peripheral nerves 
 
Cardiovascular System – chronic alcohol abuse can cause cardiomyopathy, a degenerative disease of the heart muscle resulting in dilation of the 
heart.  Paradoxically, moderate consumers show a protective effect via increased levels of HDLs and decreased platelet aggregation. 
 
Gastrointestinal Tract – acute gastritis is a direct toxic effect of ethanol use.  Chronic users are vulnerable to acute and chronic pancreatitis which 
may lead to destruction of pancreatic acini and islets – which leads to impaired intestinal absorption of nutrients and contributes to vitamin 
deficiences. 
 
Skeletal Muscle – direct ethanol toxicity can also injure skeletal muscle, leading to muscle weakness, pain, and breakdown of myoglobin. 
 



Reproductive System – chronic ethanol use can lead to testicular atrophy and decreased fertility in both men and women.  Women who drink 
alcohol also have an increased risk of spontaneous abortion. 
 
 

CELL BIOLOGY repeats itself 
 
Metabolism occurs PRIMARILY AT THE HEPATOCYTE:  
Therefore LIVER IS PRIMARY TARGET of alcohol toxicity. 

• The acetate produced as a result of acetaldehyde oxidation is rapidly and safely metabolized to carbon dioxide and water. Thus: 
Acetaldehyde is MAIN TOXIN 

•  
• The rate limiting factor in the metabolism of ethanol is the dissociation of the NADH-ADH enzyme complex. The ADH-mediated oxidation of 

ethanol results in transfer of hydrogen to the co-factor NAD converting it to its reduced form NADH. The rate of ethanol oxidation is, therefore, 
determined by the capacity of the liver to re-oxidize NADH. 

 
ACUTE CELLULAR EFFECTS: 
1. Redox balance of liver altered; problem is that there is too much NADH to reoxidize.  

a. Glycolysis, TCA cycle and fatty acid oxidation decrease. 
b. Pyruvate converted to lactic acid due to excess NADH   
c. Gluconeogenesis decreases due to lack of pyruvate 

Thus: Alcohol-induced hypoglycemia; An ethanol load in a fasting, healthy individual is likely to produce transient hypoglycemia within 6 to 36 h 
(according to Harrisons) 

d. Ketone body formation  
Lipid metabolism altered – because ethanol is now being used to generate NADH instead of fatty acids. 
Therefore a build-up of fatty acids results.   
Thus: Triglyceride synthesis increases  
Thus: increase in fat accumulation within liver cells and generalised fat deposition. 

ALSO: 
Free radical mechanisms contribute to ethanol-induced liver injury in heavy drinkers: Increased generation of oxygen- and ethanol-derived 
free radicals has been observed at the microsomal level, especially through the intervention of the ethanol-inducible cytochrome P450 isoform 
(CYP2E1). 
Free radicals also generated by these ethanol-enhanced processes: 
cytosolic xanthine and/or aldehyde oxidases  
mitochondrial respiratory chain.  
Such oxidative stress leads to damage of proteins, membranes, cellular and mitochondrial DNA. (Mansouri et al. reported a marked loss of mouse 
hepatic mtDNA (by 50% of total mtDNA) within hours after an acute dose of ethanol, 5 g/kg by gavage. The "mitochondrial theory of aging" 
suggests that accumulation of defective mtDNA would impair cellular energy metabolism, placing a limit on the life span of the cell (and by 
extension the organism).) 
This in turn leads to the mitochondrion’s reduced ability to combat oxidative stress; which may lead to mitochondrial breakdown- which, in turn, 
leads to APOPTOSIS. 
Hepatocyte apoptosis is the proposed major cause of liver cirrhosis (the formation of scar tissue around necrotic cells).  

ALMOST EVERY cellular function is affected by acetaldehyde toxicity: 
 -Most affected are reaction with low molecular weight metabolic intermediates (particularly antioxidants) or free radical generation. 
. Peters, T.J.; Ward, R.J. Role of acetaldehyde in the pathogenesis of alcoholic liver disease. Molecular Aspects of Medicine, 10(2):179-190, 1988. 
(109499)  
Also,  

� acetaldehyde binds to proteins making them immunogenic 
� alters protein function by binding into effector sites 
� depletes antioxidants, contributing to oxidative stress 

destroys cell membranes and organelles 
 
 
 
 
 

Sedative Effects: range from calming anxious people to promoting REM sleep 

Generally most sedative drugs fall into 3 classes 
� Sedative hypnotics (treat insomnia as chief complaint) 
� Tranquillisers (treat anxiety) 
� Anxiolytics (treat anxiety) 

 
Classification 
The main groups of drugs used fall into 4 categories: 

� Benzodiazepines (treat anxiety and insomnia) 
� 5-HT1A –receptor agonists  (anxiolytic activity, no sedative effect) 
� Barbiturates  (anaesthetic effect, also treats epilepsy) 

� β-adrenoceptor antagonists  (decreases tremors and physical symptoms of anxiety) 
 
BENZODIAZEPINES 

� 7 membered ring fused to an aromatic ring and 4 main constituent groups 
� the most important effects of benzodiazepines are on the CNS and consist of   

*decrease in anxiety and aggression 
*sedation and induction of sleep 
*decrease in muscle tone and co-ordination 
*anticonvulsant 

� benzodiazepines interact with specific binding sites in the brain, where it show distinct regional distribution 
� binding is highest in the cerebral cortex, and less in the limbic system and midbrain 



� benzodiazepines selectively potentiate the effects of GABA on GABAA receptors, and there is evidence 
that they bind with high affinity to an accessory site on the GABAA receptor in such a way that the binding of 
GABA is facilitated and its pharmacological activity is enhanced. 

� They are well absorbed when given orally 
� Reach their peak plasma concentration in 1 hour 
� Bind strongly to plasma protein, but their high lipid solubility causes them to accumulate gradually in 

fat, leading to ‘hangover’ effects in the long term 
� Effect of acute overdose is prolonged sleep, without serious depression of respiration or cardiac function. 

However, in the prescence of alcohol, benzodiazepines can cause severe respiratory depression. 
Flumazenil can effectively counteract this. 

� Its main disadvantage is the rapid development of dependence, which leads to marked physical withdrawal 
symptoms 

 
5-HT AGONISTS 

� eg. Buspirone has a high affinity for 5-HT1A receptors, and is an agonist at these sites. 
� Exactly how these drugs work is still unclear, however it is possible that they reduce 5-HT release (similar 

action to GABA) 
� Anxiolytic effects take days or weeks to develop 
� Side effects include nausea, dizziness, restlessness and headaches 
� They do not cause sedation or motor inco-ordination, and do not cause dependency 

 
BARBITUATES 

� Alcohol and barbiturates like Valium act on GABA(A) receptors as agonists (activators), by increasing burst 
time of the channels.  They bind at sites where GABA doesn't normally bind to, and potentiates the action of 
GABA when it binds at it's own site, and thereby bring about a general inhibition of the activity of the CNS, 
especially that part of the brain stem which governs the rhythm of waking and sleeping. 

� By inhibiting activating stimuli, they induce sleep. The only activating stimuli which are not inhibited by 
barbiturates are pain stimuli. 

� are medically prescribed to treat sleeplessness, anxiety, and tension, and to help prevent or mitigate epileptic 
seizures. Certain barbiturates are also used to induce anaesthesia for short surgical procedures or at the 
beginning of longer ones 

� a small dose (e.g. 50 mg or less) may relieve anxiety and tension. A somewhat larger dose (e.g. 100 to 200 
mg) will, in a tranquil setting, usually induce sleep. An equivalent dose in a social setting, however, may 
produce effects similar to those of drunkenness - a "high" feeling, slurred speech, staggering, slowed 
reactions, loss of inhibition, and intense emotions often expressed in an extreme and unpredictable manner. 
High doses characteristically produce slow, shallow, and irregular breathing, and can result in death from 
respiratory arrest. 

� Taking barbiturates with other CNS depressants - e.g. alcohol; tranquillizers; such opioids as heroin, 
morphine, meperidine (Demerol), codeine, or methadone; and antihistamines (found in cold, cough, and 
allergy remedies) - can be extremely dangerous, even lethal. 

� Although the prescribing of barbiturates has declined notably since the safer benzodiazepine tranquillizers 
were introduced, this group of drugs remains a significant contributor to drug- related deaths. They remain 
easily available to abusers through both licit and illicit sources. 

 
BETA ADRENOCEPTOR ANTAGONISTS 

� Beta-Adrenoceptors are members of a large family of hormone and neurotransmitter receptors that initiate 
their biological function by coupling to GTP-binding regulatory proteins. Beta-Adrenoceptors can be 
subdivided into two main subgroups, designated beta1 and beta2.  

� In neuropsychiatry, beta-adrenoceptor antagonists have been used for the treatment of acute stress reactions 
and generalised anxiety, essential tremor and prophylaxis of migraine. In general, they are effective in anxiety 
disorders if the somatic symptoms are not extreme. 

 
 

EMBRYOLOGY 

Fetal-alcohol syndrome – levels of only one drink per day can cause growth and developmental defects, 

including microcephaly, facial dysmorphology, malformations of the brain, cardiovascular system and genitourinary 
system. 
 

GENETICS 
- risk for developing alcoholism does indeed run in families. – TWIN STUDIES 
- The genes a person inherits partially explain this pattern, but lifestyle is also a factor.  
- findings show that children of alcoholics are about four times more likely than the general population to 

develop alcohol problems. 
- Young people who began drinking before age 15 were four times more likely to develop alcohol 

dependence (alcohol addiction, commonly known as alcoholism) than those who began drinking at age 
21, 



- More than 40 percent of respondents who began drinking before age 15 were classified with alcohol 
dependence at some time in their lives 

- Overall, the risk for alcohol dependence decreased by 14 percent with each increasing year of age of 
drinking onset.  

- Overall, the risk for lifetime alcohol abuse decreased by 8 percent with each increasing year of age of 
drinking onset. 

 
All the genetic factors combined appear to explain up to 60% of the risk, with environmental 
influences contributing at least 40%. 
 

HISTOLOGY 

Acute alcoholic hepatitis – liver cells show cytoplasmic accumulation of fat and hyaline.   
Micronodular cirrhosis is a late complication of chronic alcoholism.  
The liver architecture is distirted by regenerating nodules of hepatocytes surrounded by dense 
bands of fibrous tissue that stain blue. 
 

PATHOLOGY 
 

Macrocytosis - the occurrence of unusually large numbers of macrocytes in the circulating blood. 
 

PHARMACOLOGY (DRUG NAMES – HOW THEY ACT AND WHERE THEY ACT) 

 
Naltrexone – opioid antagonist (50mg p/d) reduces the risk of relapse into heavy drinking 
Acamprosate – (1-2g p/d) is a drug that affects several receptors including those for GABA, 
norepinephrine and serotonin. 
Disulfram – reacts with alcohol to cause unpleasant acetaldehde intoxication and histamine release. 
Thiamine (Vitamine B1) 

Action : Essential co-factor in charbohydrate metabolism. Deficiency as Beri-beri and in Chronic 
Alcoholism. 
Dosage : Up to 100 mg 1-2x 
Contraindication : N/A   
Side Effects : Possible ataxia after high dose parenteral use 
NO RISK IN PREGNANCY  

Disulfiram (Antabuse)  
Action : Inhibits CYP2E1 Cytochrome P450 enzyme and Aldehyde dehydrogenase creating mild 
acetaldehyde poisoning on ethanol consumption.   
Dosage : 200 mg daily for 6 wks to 6 months   
Contraindication :  Hypersensitivity to pesticides, rubber; Heart disease; Hepato-renal impairment; 
Pregnancy; Diabetes; Hypothyroidism; Epilepsy; Asthma;   
Side Effects : Drowsiness; Psychosis; Peripheral neuropathy;   
Risk in Pregnancy is possible 

 Acamprosate  
Action : Lowers neuronal exitability by reducing the postsynaptic efficacy of excitatory amino acid 
neurotransmitters and enhancing GABAergic inhibition. Minimises "cravings" and withdrawal symptoms.   
Dosage : 1-2 mg daily  
Contraindication : N/A   
Side Effects : N/A   
NO RISK IN PREGNANCY  

Pyridoxine hydrochloride (Vitamine B6)  
Action : Vit. B6 is a co-factor in the metabolism of many amino acids. Isoniazid, Hydralazine, Penicillamine 
produce Vit. B6 deficiency.  
Dosage : Up to 10 mg daily  
Contraindication : Inadequate protein intake.   
Side Effects : Sensory nerve damage with prolonged intake and high doses.  
NO RISK IN PREGNANCY 

Diazepam (Valium)  
Action : Enhances action of GABAa receptors in brain (GABA agonist).   
Dosage : Variable, response-dependent   
Contraindication : Chronic Alcoholism; Severe Respiratory, Hepatic impairment; Myasthenia gravis; Drug 
dependence; Pregnancy, lactation, children; Old age;   
Side Effects : CNS disturbance: impaired alertness, amnesia; Muscle weakness; Tolerance & Dependence;  
NOT FOR USE DURING PREGNANCY 



 
 
 
 
PHYSIOLOGY 
 
SEIZURES AND STATES OF CONSCIOUSNESS  according to Guyton & Hall’s Textbook of Medical Physiology 

� there is continuous electrical activity in the brain 
� the intensity and patterns of this electrical activity are determined largely by the level of excitation of the brain resulting from, for eg., 

sleep, wakefulness, coma, epilepsy, psychoses 
� the average frequency of the electroencephalogram (EEG) increases with increasing degrees of activity: 
� epilepsy or ‘seizures’ is characterised by uncontrolled, excessive activity of part or all of the CNS once the basal level of 

excitability rises above a certain critical threshold in a predisposed person 
� 3 major types epilepsy: grand mal, petit mal, focal 
� grand mal:  extreme neuronal discharges in all areas of the brain (inc. the cortex, deeper parts of cerebrum, brain stem and thalamus) 

which are transmitted to the spinal cord often resulting in tonic seizures of the entire body followed towards the end of the attack by 
alternating tonic and then spasmodic muscle contractions called ‘tonic-clonic seizures;  patient may have difficulty breathing and develop 
cyanosis;  urination and defecation may occur during the attack;  lasts from a few seconds to 4 minutes;  the patient remains in stupor for 
many minutes following the attack and often reamins severely fatigued and asleep for hours thereafter.  Grand mal attacks generally 
occur recurrently in genetically predisposed individuals following strong emotional stimuli, during alkalosis caused by overbreathing, with 
drugs, during fever or after encountering loud noises or flashing lights.  Grand mal attacks can also be initiated in non-epileptics by the 
administration of neuronal stimulants such as pentylenetetrazol (a toxic gas), by insulin hypoglycaemia, after traumatic lesions in the 
brain, or by the passage of alternating electrical currents directly through the brain 

� petit mal:  3 to 30 seconds of unconsciousness or diminished consciousness during which the person has twitch-like contractions of 
muscles usually in the head region (esp. blinking of the eyes), followed by return of consciousness and resumption of previous activities.  
Petit mal attacks also called ‘absence syndrome’ or ‘absence epilepsy’.  Usually occurs once every few months from late childhood until 
the age of 30 then disappears; a petit mal may precipitate a grand mal attack. 

� Focal epilepsy:  often results from some localised organic lesion or functional abnormality such as scar tissue in the brain that pulls on 
adjacent neuronal tissue, a tumour that compresses an area of the brain, a destroyed area of brain tissue or congenitally deranged local 
circuitry.  These lesions can promote extremely rapid discharges in the local neurones, when their discharge rate exceeds 1000 per 
second, called ‘localised reverberating circuits’, synchronous waves begin to spread over and recruit the adjacent cortical regions into the 
epileptic discharge zone.  When such a wave of excitation spreads over the motor cortex, it causes a progressive ‘march’ of muscle 
contractions throughout the opposite side of the body from the mouth down to the legs or sometimes vice-versa, this is called ‘jacksonian 
epilepsy’.  If the signals from the convulsing cortex are sufficient to excite the mesencephalic portion of the brain activating system 
enough, as is often the case, a grand mal attack will ensue.  Another type of focal epilepsy is ‘psychomotor seizure’ which may cause, 
uncontrollably,: a short period of amnesia, an attack of abnormal rage, sudden anxiety/discomfort/fear, a moment of incoherent speech or 
mumbling and/or a motor act to attack someone or to rub the face with the hand or some other such illogical movement.  An EEG typical 
of a psychomotor attack shows rectangular waves with a frequency of 2-4/second with *(?) superimposed 14-per-second waves (?).  
Surgical excision of the focus often prevents future attacks. 

 
EPILEPSY according to Kumar and Clark’s Clinical Medicine 

� a seizure is a convulsion or transient abnormal event resulting from a paroxysmal (spasmic) discharge of cerebral neurones 
� epilepsy is the continuing tendency to have such seizures, >2% of population (in the UK) has 2+ seizures in their lives and in 0.5% 

epilepsy is an active problem 
� often no clear cause if onset occurs in adult life, occasionally it is caused by a brain tumour or follows a stroke 
� anticonvulsant drugs are mainstay of treatment, neurosurgery may help some 
� mechanism:  spread of electrical activity between cortical neurones is normally restricted.  During a seizure, lrg groups of neurones are 

activated repetitively and there is failure of inhibitory synaptic contact between neurones 
� aetiology and precipitants:  genetic predisposition, developmental (eg neuronal migration abnormalities), trauma and surgery, pyrexia 

(fever), intracranial mass lesions, vascular (eg cerebral infarction), drugs and drug withdrawal, encephalitis and inflammatory 
conditions, metabolic abnormalities (eg hypocalcaemia), neural degenerative disorders, provoked seizures (eg photosensitivity, sleep 
deprivation).  Of these, cerebrovascular disease accounts for 15% seizures, cerebral tumours for 6%, alcohol-related causes for 6%, 
post-traumatic causes for 2%, hippocampal sclerosis, malformations of cortical development, vascular malformations, and other causes 
are rare,  >66% of seizures are of unknown aetiology. 

� Chronic alcohol abuse can lead to seizures either while drinking heavily or during withdrawal periods.  Alcohol-induced 
hypoglycaemia can also provoke attacks 

 
Acute effects : absorption(diffusion), rate absorption α gastric emptying (absorp small intestine + stomach), stabilises excitable membrane, no 
intellect impair, ranges(0.05g/ml(slight), 0.01, 0.15, 0.25, 0.05=death), processing slowing = more injuries/traffic violations/careless mistakes, 
decreased ability to process incoming stimuli. 0.03 = euphoria, disinhibition, 0.05 = impaired attention/judgment, 0.2 = stupor. 
 
Tolerance and physical dependence : tolerance = cellular(organ response) or metabolic(enzyme induction) = diminished responsiveness, 
increases with duration and dose. Cross-tolerance with similar pathways, mechanism = changes in : sensitivity of receptors, intracellular 
processes/response, properties of neurons. Physical dependence = withdrawal after chronic use – accompanies tolerance, similar process - short 
term factor, opposite to desired effects of the drug. Alcohol dependence = increase in NMDA receptors and VOCC’s (voltage opened Ca channels), 
decrease in GABAA receptors (net increase in excitatory activity) – need increased amount to get same effect. Need alcohol to retain equilibrium. 
Unopposed excitatory effect when withdrawn 
 
Neuroadaptation and dependence: 

� Neuroadaptation = tolerance/metabolic adaptation + withdrawal + craving 
� Factors in addiction � environment, personality, genetics, biological actions 
� Mechanisms of tolerance = metabolic, receptor desensitisation, counteradaptation(increased number/different structure of receptors - 

chronic)  
� Acute tolerance = Na

+
 channels which have been inactivated by lack of nicotine 

� Tolerance/withdrawal = acute action of morphine on receptors, phosphate kinase(mediates phosphorylation � controlled by cAMP 
which is reduced in morphine use)  phosphorylates cell side receptor (Desensitisation) and Barr molecule binds to phos. receptor 
and internalises receptors which are either broken down by lysosomal enzymes or recycled. Phos receptors signal to nucleus which 
downregulates receptors which leads to tolerance 

� Opioid counteradaptation, morphine binds to receptor which binds adenylate cyclase which allows K
+
 out of cell, Decreased amount of 

AC means decreased cAMP (since cAMP is made with AC) which decreases excitability.  
� Withdrawal = hyperexcitability � increased AC � increased cAMP � excitability � increase in creb (cAMP response element binding 

protein) in nucleus which feeds back to increase AC.  
� Nicotine excites cell receptor to stimulate Na

+
 § Heroin inhibits firing of cell by allowing K

+
 out § Cocaine prevents reuptake of 

dopamine. All have long term adaptations that enhance activity of cAMP and NMDA receptors.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Metabolic Fates of NADH: 
The metabolic pathways for the disposal of 
excess NADH and the consequent blocking of 
other normal metabolic pathways is shown in 
the graphic on the left. 
1. Pyruvic Acid to Lactic Acid: 
The conversion of pyruvic acid to lactic acid 
requires NADH: 
Pyruvic Acid + NADH + H

+
 ---> Lactic Acid + 

NAD
+
 

This pyruvic acid normally made by 
transamination of amino acids, is intended for 
conversion into glucose by gluconeogenesis. 
This pathway is inhibited by low concentrations 
of pyruvic acid, since it has been converted to 
lactic acid. The final result may be acidosis from 
lactic acid build-up and hypoglycemia from lack 
of glucose synthesis. 
2. Synthesis of Lipids: 
Excess NADH may be used as a reducing 
agent in two pathways--one to synthesize 
glycerol (from a glycolysis intermediate) and the 
other to synthesis fatty acids. As a result, heavy 
drinkers may initially be overweight. 
3. Electron Transport Chain: 
The NADH may be used directly in the electron 
transport chain to synthesize ATP as a source 
of energy. This reaction has the direct effect of 
inhibiting the normal oxidation of fats in the fatty 
acid spiral and citric acid cycle. Fats may 
accumulate or acetyl CoA may accumulate with 
the resulting production of ketone bodies. 
Accumulation of fat in the liver can be 
alleviated by secreting lipids into the blood 
stream. The higher lipid levels in the blood may 
be responsible for heart attacks. 
 



 
BEHAVIOURAL SCIENCE 
 
Psychological – depression, anxiety and phobias, memory disturbances, personality disturbances, delirium tremens, attempted suicide, 
pathological jealousy 
Social – marital and sexual difficulties, family problems, child abuse, employment problems, financial difficulties, accidents at home or on the roads 
or at work, delinquency and crime, homelessness 
 
Theories of substance abuse -  
 

� Moral model: Emphasises personal responsibility, choice and consequences.  
� Personality model: Emphasises the importance of the unconscious, determined developmentally by parental relationships. Evaluates 

ego defence mechanisms. Emphasises environmental over genetic influences.  
� Behavioural model: Disregards unconscious motivations, focussing solely on observed behaviours. Examines reinforcers and implies 

deconditioning as treatment.  
� Biomedical model: Focuses on the observation that particularly alcohol dependence has a demonstrated heritability. Emphasises the 

pharmacological and medical consequences of substance abuse.  
� Social Learning model: Enhances the behavioural model by examining the relevance of role models, social norms and skill deficits. 

Stresses the importance of different styles of cognition and implies their need for remediation.  

� Biopsychosocial model: Attempts to draw the best from each of the other models. Implies that all human 
behaviour has multiple causes. Encourages multimodal treatment response. 

 
Dependent and chronic alcohol use : dependence = cravings, compulsion to continue drinking, salience of alcohol. Genetic susceptibility. 
Chronic = daily or near daily. Harmful = >6 drinks/day  (M)  >4 (F), problem with cohort studies = underestimate of drinking and complexity of 
drinking patterns. Diseases = malnutrition, cirrhosis of liver(exacerbates Hep B and C), cancer (pharynx, larynx, oesophagus, stomach, pancreas, 
liver, colorectal, breast, rectal), cardiovascular disease (hypertension, stroke, cardiomyopathy, arrhythmias, congestive heart failure), cognitive and 
psychiatric problems (Korsakoff, Wernicke’s encephalopathy, cell damage/death, clinical depression, suicide, anxiety, memory, attention, 
judgement), peripheral neuropathy, fetal alcohol syndrome, sexual problems, sleep apnoea, trauma and MVA. Psychosocial = assault, homicide, 
violence, child neglect, reduced social interaction, negative self evaluation. 
 


