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|l. Fundamentals of Communication

Communication is defined as the process of transferring information, thoughts, opinions, or ideas between
entities via speech, writing, or signs. Itisa 1 two-way, sign-mediated interaction between at least two

agents aimed at a mutually accepted goal. 2

The 55-38-7 Rule (Face-to-Face Impact)

In human face-to-face communication, the "impact" of a message is determined by three parts:

+ 55% Body Language: Postures, gestures, and eye contact.
+ 38% Tone of Voice: The way something is said.
+ 7% Content: The actual words used.

Il. The Four Categories of Nonverbal Communication

Nonverbal signals help individuals control their own communication and better interpret the "total message" of

others. 3

1. Kinesics (Body Language)

« Eye Contact: The most expressive element.

o Direct: Open, honest, trustworthy. 4

o "Shifty" eyes: Suggest dishonesty.

o Downward gaze: Submission, inferiority, or humility.
+ Gestures (North American Context):

o Circle (index/thumb): Satisfaction. s

o

Shaking index finger: Warning.

o

Showing palm: Peaceful greeting.
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Crossed arms: "l will not let you in" (defensiveness/closed).

o

Rubbing nose with finger: Disapproval.
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Patting hair: Approval.

o

Fingertip "Steeple": Indicates superiority.

» Posture:

o Straight back/Squared shoulders: Strength and responsibility.
o Stooped/Bowed shoulders: Burdened, lacking confidence, submissive, guilty, or afraid.

© Hunched shoulders: Anxiety or weariness.



2. Proxemics (Spatial Relationships)
Sociologists identify four territorial zones ¢ : ¢

1. Intimate space: Up to 50 cm.
2. Personal space: 30-75 cm (Used for business conversations). 7

3. Social space: 120-200 cm (Used for business conversations).
4. Public space: 300 cm or more (Used for meetings).
« Distinguishing Feature: Individuals resent invasions of their space. Business talks should never occur in

intimate space.

3. Image and Appearance

« Clothing: Communicates status, occupation, self-image, worth, and integrity. s

« Environment: In an office, the condition of a desk, quality of furniture, and even visible books suggest the

occupant's status, work habits, education, and personality.

4. Paralanguage

« How the voice sounds (rhythm, pitch, tone) rather than the words themselves.

Ill. The Doctor-Patient Relationship
This relationship is central to high-quality healthcare. o

« Specialty Emphasis: It is emphasized more in Psychiatry and Family Medicine than in Pathology or
Radiology. 10

- The "Expert" Concept: A patient-centered relationship views the medical visit as a "meeting between
experts"—the doctor is an expert in science, and the patient is an expert in the experience of their iliness.

123 13

« Sitting vs. Standing: If a doctor sits down, patients perceive the visit as longer than if the doctor remains
standing, even if the actual time is identical.

« Patient Goals: Patients must learn to tell their "iliness story" using plain facts (e.g., "coughing for two
weeks") rather than interpretations (e.g., "l think | have bronchitis"). They must also accept that chronic

diseases are often 14 managed, but not cured.



IV. Barriers and Outcomes

Personal vs. Organisational Barriers
« Personal: Lack of skill, undervaluing communication, negative attitudes (focusing only on iliness), stress,
tiredness, and language competence. 15

+ Organisational (Outside doctor's control): Lack of time, work pressure, and interruptions. 1s

Effective Communication Outcomes

Successful communication leads to more accurate problem identification, higher patient satisfaction, better

treatment compliance, fewer clinical errors, and a reduced likelihood of being sued 19 . 19

The Lothian Study (Common Patient Complaints):

* 60%: Lack of involvement in decisions or lack of info on resuming activities. 20

* 46%: Inaccurate info on how they would feel post-treatment.
» 33%: No explanation of test results.
+ 23%: Conflicting information between nurses and doctors.
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|l. Fundamentals and Criteria

Neurochemistry is the study of how neurons communicate across synapses via mediators 1 . For a molecule

to be classified asa 1 neurotransmitter, it must meet four strict criteria (highly testable):

1. Synthesis: It must be created inside the neuron. 2
2. Release: It must be present in the pre-synaptic neuron and released upon depolarization s . 3
3. Mimicry: When administered as a drug (exogenous), it must produce the same effect as the natural

(endogenous) substance.
4. Inactivation: There must be a specific mechanism (reuptake or enzymatic breakdown) to remove or

deactivate it from the synaptic cleft.



Il. Category 1: The Biogenic Amines

This is the best-understood group and includes catecholamines and indolamines. 4

1. Dopamine (DA)

« Synthesis: Derived from the amino acid Tyrosine.
+ Key Pathways & Clinical Links:
o Nigrostriatal: Substantia nigra to striatum; degeneration leads to Parkinson’s disease 5 . s
o Mesolimbic-mesocortical: VTA to cortex; overactivity causes positive symptoms of Schizophrenia.

o Tuberoinfundibular: Hypothalamus to pituitary; regulates prolactin. Blockade leads to side effects like
gynecomastia and galactorrhea.
* Receptors:

o D1-like (D1, D5): Stimulate cAMP via Gs protein.

o D2-like (D2, D3, D4): Inhibit cAMP via Gi protein. D2 is mainly in the striatum, D3 in the nucleus
accumbens, and D4 in the frontal cortex.

* Mood Theory: Amphetamine can act as an antidepressant, while Levodopa can cause mania 7 . 7
2. Norepinephrine (NE)
« Origin: Produced in the Locus Coeruleus in the pons.
« Metabolism: The key enzyme is MAO s . s
* Receptors:
o Alpha: Inhibit the formation of cAMP.

o Beta (B1, B2, B3): Stimulate cAMP. Notably, B3 is expressed in adipocytes and reduces body fat when
activated. ¢

3. Serotonin (5-HT)

 Precursor: Derived from Tryptophan.

« Origin: Produced in the Raphe nuclei.

« Metabolism: Metabolized by MAOQa; its primary metabolite is SHIAA.

« Clinical Significance: Deficiency causes depression; overactivity may contribute to schizophrenia.

- Examples: Buspirone (5HT1a agonist - anxiolytic), Clozapine (5HT2 antagonist - antipsychotic), and
Fluoxetine/Prozac (SSRIs). 10

4. Acetylcholine (ACh)
« Synthesis: Acetyl CoA + Choline (via Choline Acetyltransferase). n

« Metabolism: Acetylcholinesterase.

« Clinical Link: Neurons in the Nucleus Basalis of Meynert specifically degenerate in Alzheimer’s dementia
and Down syndrome. Treatment involves acetylcholinesterase inhibitors. 12

+ Distinguishing Feature: Anticholinergic drugs (like Atropine) can impair learning and memory in healthy
people. 13

5. Histamine

+ Origin: Hypothalamus. 14

+ MCQ Fact: Blocking H1 receptors (anti-allergic drugs) causes sedation.



I1l. Category 2: Amino Acid Neurotransmitters

These represent the "main switches" of the brain.

+ GABA: The primary inhibitory amino acid.
« Glutamate: The primary excitatory amino acid.

IV. Category 3: Peptide Neurotransmitters
Short proteins (<100 amino acids). As many as 300 may exist. 1s

« Endogenous Opioids: (Enkephalins, Endorphins, Dynorphins) act on mu (m), kappa (k), and delta (d)
receptors to regulate pain and mood.
« Substance P: Linked to pain.

« Somatostatin: Linked to Huntington’s and Alzheimer’s; also inhibits Growth Hormone. 1

g * Neurotensin & Cholecystokinin: Linked to Schizophrenia.

V. Neuromodulators vs. Neurohormones
+ Neuromodulators: These provide fine-tuning rather than just activating/inhibiting an action potential; their
effects last much longer than standard neurotransmitters. 17

« Neurohormones: These are distinguished by being released into the bloodstream (portal hypophyseal
blood) to affect target organs.
o Hypothalamic Examples: CRH (stimulates ACTH), TRH (stimulates TSH), GnRH (stimulates LH/FSH), and

GHRH (stimulates Growth Hormone). 1

Summary of Theoretical "Laws" for MCQs

- Biogenic Amine Theory of Depression: Depression = Low NE, 5HT, or DA. Mania = High levels of these.

- Dopamine Theory of Schizophrenia: High Dopamine causes symptoms; blocking it treats them.

« The Brain Balance: A simple view of the brain is a balance between GABA and Glutamate, with amines and
peptides modulating that balance.
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I. Defining Stress and Stressors

« Medical Definition: Stress is the disruption of homeostasis through physical or psychological stimuli.

« Selye’s Definition: The body’s physiological response to psychological and physical demands, known as
stressors.

- Categorization of Stressors (Key MCQ Distinctions):
o Duration: Acute vs. Chronic. 2

o Source: External vs. Internal.
o Nature: Unpleasant (Distress) vs. Pleasant (Eustress).
o Type: Physical vs. Emotional (Psychological/Mental).

+ Psychological Distress Factors: Specifically results from Pressure, Conflict, and Frustration 3 . s

Common Examples in the Sources:

« Sensory: Pain, bright light.
- Life Events: Birth, death, marriage, divorce, bereavement, serious/terminal iliness.

« Social/Economic: Lack of money, unemployment, lack of control over food/housing.
« Work/Study: Exams and project deadlines.

« Personal: Conflict, deception, child abuse (early life exposure).
« Lifestyle: Heavy drinking, insufficient sleep.

Il. General Adaptation Syndrome (GAS)

Coined by Hans Selye, GAS describes the body's short- and long-term reactions to stress, involving the
nervous and endocrine (hormonal) systems 4 . 4

Stage 1: Alarm Reaction

« Distinguishing Feature: The immediate "fight or flight" response.

- Effect: Prepares the body for physical activity but decreases immune system effectiveness, making one
more susceptible to illness. s

Stage 2: Resistance (Stage of Adaptation)

« Distinguishing Feature: If the stressor continues, the body adapts to reduce its effect.

- Example: In starvation, the body reduces physical activity to conserve energy and maximizes nutrient
absorption from food.

Stage 3: Exhaustion

« Distinguishing Feature: Resistance is gradually reduced and the immune system may be totally eliminated
6y . @6
« Consequences: Patients may develop heart attacks or severe infections due to reduced immunity.

« Example: A person with a stressful job may develop high blood pressure, eventually leading to a heart
attack.

1



Ill. Neurochemistry and Physiology of Stress

This section is highly testable for MCQs regarding specific hormonal and autonomic pathways.

 Primary Activation: Stress activates the Sympathetic division of the Autonomic Nervous System (ANS).

7/

» Hormonal Release:

o Catecholamines: Epinephrine and Norepinephrine (from the adrenal medulla). s

o Glucocorticoids: Cortisol (from the adrenal cortex).
- The HPA Axis: The Hypothalamic-pituitary-adrenal axis balances these hormone releases.
 Physiological Divergence:

o Sympathetic Output: Diverts blood flow to large muscles; decreases flow to the digestive system.

o Parasympathetic Absence: Lack of parasympathetic activation leads to poor digestion, healing, and

organ function.

IV. Psychoneuroimmunology (PNI)

PNI (or PENI—Psycho-Endo-Neuro-Immunology) investigates the relationship between psychological and
immunophysiological dimensions. ¢

+ Consistent Immune Changes (MCQ "Increase vs. Decrease" logic):
o Increase: Total white blood cells 10 . 10
o Decrease: Helper T cells, suppressor T cells, cytotoxic T cells, B cells, and Natural killer (NK) cells.

- Antidepressant Effects: They can be beneficial by decreasing Interferon-beta (IFN-beta) release or
augmenting NK activity in depressed patients. =

V. Symptoms and Determinants

Physical Symptoms

- Cardiovascular/Respiratory: Unusual heartbeat (fast/pounding), shallow breathing. 1
« Somatic: Muscle tension, frequent aches, headaches, sweating, dry mouth, frequent urination, fatigue. 13

- Gastrointestinal: Nervous stomach (gas, diarrhea, constipation), heartburn, nausea, appetite changes.

Mental/Emotional Symptoms

« Cognitive: Obsessive worrying, lack of concentration, memory loss.
- Affective: Fear, anxiety, anger, panic, irritability, depressed mood, loneliness, insomnia, and sexual problems.

Determinants of Response

An individual's reaction depends on their Physiological reactivity, Cognitive appraisal, and sense of Control
(e.g., Type A behavior, hostility). Other determinants of GAS include age, sex, race, education, SES, and
genetics.

VI. Pathological Impact and Reduction

- Disorders: Chronic stress leads to psychiatric disorders, stress disorders (Acute Stress, PTSD, Adjustment
disorder), and Psychosomatic (physical) disorders. 14

+ Reduction Categories: 1) Avoiding stressors, 2) Changing reactions, 3) Relieving stress (e.g., exercise, music,
massage).

« Coping Strategies:
o Adaptive: Working through problems, coming to terms with situations.
o Maladaptive: Substance abuse, histrionic/aggressive behavior, deliberate self-harm.

- Selye’s Approach (Living Wisely): Adopting gratitude, altruistic motives, capacity for wonder, finding a life
purpose, and modesty. 1s
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Learning is defined as a relatively permanent change in behavior that occurs as a result of practice 1 ,.
Early research was dominated by the 1 2 behaviorist perspective, which assumed that behavior is driven
by external causes, that simple associations are the foundation of all learning, and that the laws of learning are
universal across different species and situations,. Modern analysis has modified these views to include 3

cognitive factors and biological constraints,.

I. The Four Basic Kinds of Learning

1. Habituation: An organism learns to ignore a stimulus that is familiar and has no consequences,.
2. Classical Conditioning: Learning that one stimulus follows another,.
3. Operant Conditioning: Learning that a behavior leads to a particular consequence,.

4. Complex Learning: Learning that involves more than simple associations, such as forming mental
representations,.

Il. Classical Conditioning (Pavlovian Learning)

In these experiments, a Conditioned Stimulus (CS) consistently precedes an Unconditioned Stimulus (UCS).
Eventually, the CS acts as a signal for the UCS and elicits a Conditioned Response (CR), which often
resembles the Unconditioned Response (UCR).

« Generalization: Stimuli similar to the CS can also elicit the CR.

+ Discrimination Training: A method used to curb generalization by teaching the organism to distinguish
between specific stimuli.

- Cognitive Factors: For conditioning to occur, the CS must be a reliable predictor of the UCS (the

probability of the UCS must be higher when the CS is present than when it is not). 4

- Biological Constraints (Ethology): Learning is constrained by a genetically determined "behavioral
blueprint”.

o Example (Rats): Rats readily associate sickness with the taste of a solution, but they cannot associate
sickness with a light.

o Example (Birds): Conversely, birds associate sickness with light but not with taste s . s
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Ill. Operant Conditioning

This occurs when a response operates on the environment rather than being elicited by a stimulus.
« Thorndike’s Law of Effect: Any behavior followed by reinforcement is strengthened,; this involves trial-
and-error.

 Skinner’s Research: Typically involves a rat or pigeon learning a simple response, like pressing a lever, to
obtain reinforcement.

- Key Concepts for MCQs:

o Response Strength: Measured by the rate of response « . ¢

o Shaping: A training procedure for novel behaviors where the experimenter reinforces variations in
response that move toward the desired goal.

o Conditioned Reinforcement: A stimulus associated with a primary reinforcer acquires its own reinforcing
properties.

+ Schedules of Reinforcement: Establish and maintain behavior. Types include Fixed Ratio, Variable Ratio,
Fixed Interval, and Variable Interval 7 . 7
- Aversive Conditioning (The 3 Types):

1. Punishment: A response is followed by an aversive event, causing the response to be suppressed.
2. Escape: Learning a response to terminate an ongoing aversive event. s
3. Avoidance: Learning a response to prevent an aversive event from starting.
- Cognitive and Biological Factors: Organisms must perceive a contingency (believe reinforcement is partly

under their control),. o

o Example (Pigeons): With food reinforcement, pecking a key is learned faster than wing flapping. With
shock termination, wing flapping is learned faster than pecking.

IV. Complex Learning

The crux of this perspective is the ability to mentally represent aspects of the world and operate on those
representations.

« Cognitive Maps: Studies show rats can develop mental maps of their environment and acquire abstract
concepts like "cause". 10

+ Insight: Chimpanzees can solve problems through insight and generalize those solutions to similar
problems.

« Top-Down Processing: Prior beliefs can cause people to detect relationships that aren't objectively there,
or conflict with objective relationships that are present,. n

V. Behavior Modification

Based on learning and conditioning principles, behaviorists assume maladaptive behaviors are learned ways
of coping with stress,. 12

« The Aim: To substitute appropriate responses for maladaptive ones.

« Distinguishing Feature: Behaviorists argue that insight alone does not ensure behavioral change;
understanding why you behave a certain way doesn't mean you can stop doing it.

- Steps: 1) Define the problem clearly. 2) Specify behaviors to change. 3) Create a treatment program,. 13



« Methods Mentioned:
o Systemic desensitization
o In vivo exposure (flooding)
o Selective reinforcement
o Modeling
o Behavioral rehearsal

o Self-regulation
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I. Measuring and Classifying Memory
Memory is primarily divided based on how consciously we access information. 1

+ Explicit Memory: This involves the conscious, intentional recollection of an event or an item of
information.
o Recall: The ability to retrieve and reproduce material from memory (e.g., an essay question).
o Recognition: The ability to identify previously encountered material (e.g., a multiple-choice question).
« Implicit Memory: This refers to unconscious retention, where previous experiences affect your current
thoughts or actions without you realizing you are remembering them.

Il. The Three-Box Model of Memory
This model illustrates how information flows through three distinct systems. 2

1. Sensory Memory: Known for "Fleeting Impressions," this system momentarily preserves extremely
accurate images of sensory information.
o Distinguishing Feature: It uses Pattern Recognition, which is the identification of a stimulus based on
information already contained in long-term memory .
2. Short-term Memory (STM): Known as "Memory’s Scratch Pad," it has a limited capacity and retains
information for brief periods (up to 30 seconds without rehearsal). It is also used to hold information
retrieved from long-term memory for temporary use. 3

3. Long-term Memory (LTM): The "Final Destination” for information, thought to have unlimited capacity
and potentially permanent storage.



I1l. Strategic Memory Tools: Chunking and Rehearsal

» Chunking: A technique used to increase STM capacity by grouping information into a meaningful unit,
which may be composed of smaller units.

o Example: The Chess Board Experiment shows that you have 5 seconds to memorize an arrangement;
experts use chunking to reproduce the board more accurately than novices. 4

- Maintenance Rehearsal: The rote repetition of material to keep it available in memory. s

- Elaborative Rehearsal: The association of new information with already stored knowledge to make it
more memorable.

o Example: Encoding the word "Hypothalamus" can be "impoverished" if you only remember it is a "brain

part," or "elaborate" if you link it to survival drives (hunger/thirst), temperature regulation, emotion, and
the autonomic nervous system. &

IV. Long-term Memory Subsets
LTM is categorized by the nature of the information stored .

+ Procedural Memories: Memories for the performance of actions or skills ("Knowing how") .
- Declarative Memories: Memories of facts, rules, concepts, and events ("Knowing that") .
o Semantic Memories: General knowledge, including propositions and rules .

o Episodic Memories: Personally experienced events and the specific contexts in which they occurred .

« Conceptual Grid: A method of organizing LTM information into hierarchies, such as the Animal-Mammal-
Cow or Fish-Shark-Salmon classification systems .

V. The Serial-Position Effect

This is a critical MCQ concept describing the tendency for the recall of the first and last items on a list to
surpass the recall of items in the middle .

» Primacy Effect: Better recall for items at the beginning .
» Recency Effect: Better recall for items at the end .
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VI. Why We Forget: Theories and Curves

Forgetting occurs through several distinct mechanisms .

« Decay Theory: Information disappears if it is not accessed; this applies more to Short-term Memory than
Long-term Memory .
+ Interference: Conflicting similar information .
o Retroactive: Recently learned material interferes with older material .
o Proactive: Previously stored material interferes with newly learned material .
o Example: Trying to remember the name "Judy” (learned second) but being blocked by the name "Julie"
(learned first) is Proactive Interference .
+ Cue-Dependent Forgetting: The inability to retrieve information because of insufficient cues for recall .
o State-Dependent Memory: Remembering something better when in the same physical or mental state
as you were during the original learning .
+ Psychogenic Amnesia: A partial or complete loss of memory caused by nonorganic causes (threatening

information or traumatic experiences) .

The Forgetting Curves (Key Study Comparison)

« Herman Ebbinghaus: Testing memory for nonsense syllables, he found forgetting was rapid at first and
then tapered off over 31days.
« Marigold Linton: Testing memory for personal events over several years, she found retention fell at a

gradual but steady rate .
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I. The Motivation: Why We Hunger

Hunger is a powerful motivator that mobilizes the entire body to seek food once internal nutrient stores are

diminished and automatic homeostatic mechanisms can no longer cope. 1

« Psychological Impact: In individuals on semi-starvation diets, most of their thinking and dreaming becomes
focused on food.

« Internal Signals: Physical signs include an empty or aching pain in the stomach accompanied by a feeling
of weakness.

« External Signals: Hunger is also triggered by the odor and sight of food, as well as social factors and

learned habits. 2

Il. The Regulatory Hub: The Hypothalamus

Located at the base of the brain, the Hypothalamus is the critical link between higher and lower brain areas
that regulate eating behavior. It has a very rich blood supply, making it highly sensitive to the chemical state of
the blood. 3

The Two Key Areas (Crucial for MCQs):

1. Lateral Hypothalamus (LH): The "On" switch. It initiates eating.
2. Ventromedial Hypothalamus (VMH): The "Off" switch. It inhibits eating.



Ill. Short-Term Control (Immediate Appetite)

This system regulates how much you eat in a single sitting based on three primary variables:

1. Blood-Sugar Levels (Glucostatic Control)

- The hypothalamus contains gluco-receptors that sense the rate at which glucose passes through them. 4
« Low sugar/Insulin injections: Increase food intake.

+ Glucose injections: Inhibit eating.

+ Distinguishing Feature: Gluco-receptors in the VMH and LH respond differently to glucose levels.

2. Stomach Fullness

« Digestion is slow; we often stop eating long before food is transformed into sugar.

+ Mechanism: Stomach distension stimulates the VMH, signaling the brain to stop eating. s

« Hunger Pangs: An empty stomach produces periodic contractions of the stomach wall, which stimulate the
LH to initiate eating. ¢

« Evidence: Hungry animals injected with food directly into the stomach eat much less; if food is removed
from a full stomach, they eat only enough to compensate for the loss.

3. Body Temperature

+ Warm environments: Humans and animals eat less.

» Cold environments: Food intake increases.

+ Brain Temp: LH responds to low brain temperature (starts eating); VMH responds to high brain temperature
(stops eating).

IV. Long-Term Control and the "Set Point"

The hypothalamus regulates a delicate system that stabilizes weight over a lifetime, known as the Set Point.

Lesion (Damage) Experiments (Highly Testable):

- Damaged VMH: Rats overeat and become obese up to a specific point, then slow down. If dieted, they
return to the original obese weight once they can eat freely again. 7

- Damaged LH: Rats initially refuse all food/water and will die without artificial feeding. Eventually, they
resume eating but stabilize at a lower weight level.

« Conclusion: These two areas have reciprocal effects on the body's weight set point.

V. Obesity and External Cues

Obesity results from a complex interplay of genetic, metabolic, psychological, and environmental factors.
Current research focuses on how obese individuals differ in their response to situational cues. s 9

The Cue Sensitivity Examples:

- Taste (Ice Cream Test): Taste is significantly more important to obese people than to those of normal
weight. 10

- Sight (Bright Light Test): Obese people are highly responsive to the visual presentation of food.

« Emotions (Film Viewing Test): Overweight individuals increase eating when tense or anxious, whereas
normal-weight individuals typically do not.

+ The Dieting Paradox: Overweight people are more likely to be restrained eaters (dieting). This conscious
restraint may actually be the cause of their high responsiveness to food cues. n



VI. Weight Control: Exercise and Metabolism

Energy expenditure is the other side of the weight-control equation.

- Basal Metabolic Rate (BMR): The energy needed for minimal body functions. It accounts for two-thirds
(2/3) of a normal-weight person's energy expenditure.
+ Metabolic Obstacles for the Overweight:
o Metabolic rate is lower in fat tissue than in lean tissue. 12
o Metabolic rate decreases during food deprivation (dieting/starvation), making weight loss harder.
- The Role of Exercise: It is critical because it burns calories and helps regulate normal metabolic functioning.
« Treatment: The best results come from a combination of Behavior Therapy (awareness, daily food records)

anddrugs 13 . 13

MCQ Summary & Distinguishing Features

« Initiator vs. Inhibitor: LH = Starts; VMH = Stops.

» Stomach Distension: Specifically stimulates the VMH.

» Hunger Pangs: Specifically stimulate the LH.

» Temperature: Cold = LH activation; Heat = VMH activation.

« Fat vs. Lean: Fat tissue has a lower metabolic rate than lean tissue.
+ BMR Stat: Basal metabolism = 2/3 of energy expenditure.

- Starvation Effect: Food deprivation decreases metabolic rate.
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I. Homeostasis and Set Points
Homeostasis is the maintenance of an internal equilibrium through active regulation of internal states. 1

- Key Regulated Systems: Cardiovascular function (BP, heart rate), body temperature, food/energy

regulation, and fluid regulation.
- Mechanism: It operates through a loop involving a sensor, the brain, and an effector to maintain a specific

set point (correct level).
» Energy Conservation: Contrary to common belief, set points are not fixed 2 .They fluctuate according to

activity levels to maximize energy efficiency. 2
- Example: During sleep, the set points for body temperature, heart rate, and respiration rate decrease to

conserve energy.



Il. Biological rhythms (Biorhythms)

Biorhythms are natural cycles of bodily functions.

1. Circadian Rhythms: Daily cycles (e.g., temperature, heart rate, sleep).

2. Circannual Rhythms: Yearly cycles (e.g., hibernation, mating behavior, migration).

- The "Biological Clock": The Suprachiasmatic Nucleus (SCN), located in the hypothalamus just above the
optic chiasm, is the master clock. 3 4

- Distinguishing Lesion Features (Highly Testable):

o Optic Tract Lesion: The circadian rhythm is maintained (even in constant light), but the periodicity
changes.
o SCN Lesion: The circadian rhythm is abolished entirely; there is no periodicity.

« Light Entrainment: In mammals, there is a direct pathway from the eyes to the SCN. While rods and cones
influence the SCN, light information still reaches it even in their absence, indicating other light receptors
existin the eye. s

« Sleep Rhythm: The "free-running" sleep rhythm is approximately 25 hours. Jet-lag occurs when there are
rapid shifts in the light/dark cycle; it takes several days for the endogenous rhythm to "re-entrain” to the new
24-hour cycle.

Ill. The Science of Sleep

Initially thought to be a passive process (the cortex becoming quiescent due to lack of sensory input), sleep is

now understood as an active neuronal process ¢ 7 . ¢ 7

1. Normal Sleep Architecture

« Sleep Length: Decreases with age. s

« First Cycle (90 minutes): It takes 15-20 minutes to fall asleep, followed by 45 minutes descending to Stages
3 and 4 (Deep Non-REM), and another 45 minutes to reach the first REM stage. ¢ 10

« REM Latency: The time from sleep onset to the first REM episode, which is 90 minutes (45+45).

+ Evolution of the Night: As the night progresses, REM periods get longer, while Stage 3 and 4 periods get
shorter and eventually disappear.

2. Non-REM (Slow-Wave) vs. REM Sleep

This is a high-yield area for MCQs focusing on "increases vs. decreases."

Feature Slow-Wave (Non-REM) REM Sleep

Brain Activity (EEG) Synchronized; High amplitude, Desynchronized; Low amplitude,
low frequency. high frequency.

Physical Signs Reduced heart rate, breathing, Absent spinal reflexes; Rapid Eye
and spinal reflexes. Movements.

Brain Stats Reduced brain temp and cerebral Increased brain temp and
blood flow. cerebral blood flow.

Hormones Increased growth hormone N/A
secretion. 1

Dreams No story, no recall (Night terrors). = Sexual, clear, connected to

external stimuli; Easy to recall.



IV. Neuronal Circuitry and Neurochemistry
The cortex is kept awake by ascending activation from the midbrain 1 . 1

+ Serotonin (5HT): Promotes slow-wave sleep by inhibiting the midbrain "activating system".

« Acetylcholine: Induces REM sleep.

« Dopamine: Responsible for general arousal.

* Noradrenaline: Possibly involved in inhibiting muscle tone during REM.

- Sleep Substances: Factor S, DSIP (delta-sleep inducing peptide), and Melatonin may modulate circadian
rhythmicity. 13

V. Disorders of Sleep

» Insomnia: Reduced or absent sleep.
« Hypersomnia (Narcolepsy): Excessive drowsiness and falling asleep.
- Partial Arousal: Sleep-walking and nightmares; often linked to anxiety or drug use. 12

MCQ Check-List & Distinguishing Features

+ SCN Location: Hypothalamus above the optic chiasm.

« Activating System: Located in the midbrain; stimulation wakes animals up, while lesions cause persistent
sleep.

* REM Latency: Exactly 90 minutes.
+ Night Terrors vs. Nightmares: Night terrors occur in Non-REM (no recall); nightmares/dreams occur in REM
(easy recall).

« EEG Patterns: Deep sleep = High amplitude/Low frequency. REM/Awake = Low amplitude/High frequency.
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