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MAJOR PARTS OF THE BRAIN

Telencephalon
-Cerebral cortex (sensory, motor, association)
-Basal Ganglia (motor)
-limbic System ( septum- positive reinforcement )
		    Amygala-agresion,fear
		     Hippoapus- Memory
Diencephilon
thalamus – vision, hearing
-hypothalamus- hunger, sexual behavior, thirst, body temp, controls pituitary
		    gland, breathing + heart rate

Mesemephelom (2 structures) 
-(top) Tetum- vision and hearing
- Tegmectum- Sleeping and waking

Metencephalon( Back of the brain-hindbrain)
-Cerebellum- fine moor coordination
- Pons- Sleeping and waking

Myelencepalon 
-Medulla- sleeping and waking

Central Nervous System= Brain and spinal cord
    
Peripheral Nervous System=
Somatic: voluntary, controls muscles
Automatic: Involuntary, controls glands and organs       

Sympathetic Nervous System: Active when we use energy ie. Running
Parasympethetic Nervous System: Active when we conserve energy ie. Stop running

HUNGER
  Obesity- Schacters theory of obesity
Brain- role in hunger ie.eating
        - Role in not eating ie. Satiety

External cues for hunger ie. Sight, smell of food, time
Internal cues for hunger ie. Stomach Contraction

Theory: Obese people are more sensitive to external cues non-obese are more sensitive to internal. 
Experiments:
· Tube in stomach, noise when the stomach contracts, survey how hungry or thirsty are you from 1-10 = positive correlation, more stomach contraptions with feelings of hunger 
· Milkshake

Shackers Evidence
1. stomach contractions
2. taste
3. work for food
4. time of day
5. effects of fear

BRAIN AND HUNGER
Lateral hypothalamus (LH) – hunger
Venturalmedial hypothalamus (YMH)- satiety, full

Lesion of Lh -> Eating decreased
Lesion of VMH-> Eating Increased
Elecrical Stimulation of LH -> Eating Increased
Electrical Stimulation of VMH -> Eating Decreased

THIRST
2 main causes of thirst
Osmotic Pressure Increase ( High concentration of salt in body)
Hypovolemia Decrease (Fluid Volume ie. Donating blood)

Hypovolemia –kidney-rein increase- blood stream- angiotensin-brain-thirsty increase
LH contains osmonceptors 

Higher salt oncentration
Hyportonia saline ---LH--- Drinking increase
Low salt
Hypotonic saline ---LH--- Drinking decrease

Blood= isotonic- same salt concentration as blood
Dry throat- thirst ( occur due to something else)

AGRESSION
Amygdale
Amygotablectomy-agression decrease
Laeral amygdole- aggression increase

Electrical stimulation of lateral amygdale –agression increase
Electrical stimulation of medial amydala -aggression decrease

Amygdala and Aggression in Monkeys
1. Dominance hierarchies
2.Split brain monkey
3. Electrical stimulation of medial amygdala (Spanish researcher Jose Delgade)
   a. Electrole implanted into medial amydala of monkey a
   b. Electrical stimulation delivered via remote control device by monkey E

Neurotransmitters and Agression
Acelycholine increase – aggression increase
Acelycholine decrease-aggression decrease

Atropine-decrease –rat- aggression decrease

Brain:
Amygdala
Other brain regions   
hypothalamus
septum
cerebral cortex
Hypothalamus
- species specific aggression
i.e. rats: ranacide (frog killing)
Septum
-septal lesions –rats and mice-> aggression increase

Cerebral Cortex
-frontal lobes
-frontal lobotomy in humans leads to decrease in aggression

Psychosurgery
- brain surgery to alter human behavior
-amygdalectomy
high chance of success:
low IQ institutionalized individuals
high IQ no history of aggression (not a long history)

Low chance of success:
violent criminals with a large history of aggression 

Genes and Aggression
Rat evidence: selective breeding (most aggression male most a female)
Human: XYY (low IQ high criminal activity) 

Hormones and Aggression
-animal evidence: male rat –castrated- aggression decrease
    male rat increase of testosterone- castrated- aggression increase
-Human evidence: castration in men has no affect on aggression

Sexual Behaviour
- hormones
-brain and sexual behaviour
-hormones and sexual behaviour
-seual differentiation

Hormones
1. anterior pituitary: controlled by hypothalamus, controls target glands (controls own production of hormones though feedback)
2.posterior pituitary: gonadptropins-testes-testostorone
                 ovaries-estrogen_ progeserme
3.adrenal
4.pancreas
5.kidney


HORMONES AND FEMALE SEXUAL BEHAVIOR
1. Nonprimates,eg.Rats 
receptivity measures how receptive the female is to the male (posture changes)
proceptivity refers to the female behavior aimed at encouraging the male to mount her. ( darting + happy, ear wiggling)
How it relates to hormones: while estrogen is partially affective progesterone is ineffective alone but when combined (synergistic interaction) it creates as much hormones as a regular female rat would have. 
2. Nonhuman primates e.g monkey
Ovariectomy- monkey- no effect on receptivity or proceptivity (no effect)
Adrenalectomy on female monkeys -> receptivity and proceptivity decreases
Only hormones that reverse the effect are adrenoline
Androgen(any testosterone like hormone) treatment- adremalectited female monkey increases 
e or p on female monkeys have no effect on receptivity or proceptivity 
ovariectomy on female monkeys decreases the attractiveness (due to the change in scent- no pheromones) andon product-boar
3. Human
Endocrime gland removal 
Ovariectomy – no effect on sexual behavior or motivation
Hypophysectomy(removal of the pituitary –ACTH) sexual behavior and motivation decreases 
Adrenalectomy- decreases sexual behavior and motivation
Hormone administration 
No effect of e or p administration
Androgen administration increases female sexual behavior and modivation
Correlational evidence 
Blood samples every 4 hours (6 times a day) recording sexual activity in diary- blood samples measured to see if there was any correlation 
Strong positive correlation between androgen levels and female sexual behavior and motivation

THE BRAIN AND SEXUAL BEHAVIOR
1. Lesions study- brain damage
receptivity= spinal reflex no connection to sexual behavior
cerebral cortex needed for sexual behavior, more percentage removed less sexual behavior 
Hypothalamus: ventral controls anterior pituitary which controls the testes which produces testosterone which acts on receptors in the anterior hypothalamus.
 Anterior hypothalamus= location of testosterone receptors. 
Ventral reversible anterior not. 
Amygdala: amydalectomy –rat-> sexual behavior decreases
Amygdalectomy –monkey->sexual behavior increases
Amygdalectomy-cat-> no effect on sex
Hippocampus: Hippocampectomy-cat or monkey-> sexual behavior decreases
Hippocampectomy-rat-> no effect on sexual behavior
2. electrical stimulation
Hypothalamus: can illicit sexual behavior in the male (not human)
Stimulus bound copulation: electro planted in hormone in male rat he will mount female rat- period of days he will only mount female rat if electrically stimulated 
3. hormone implants in the brain- if one can implicit sexual behavior
castrated male rat- testosterone into the hypothalamus-> restores sexual activity (increases)
anywhere else in the brain no effect (no sexual activity)
otamarized female rat-estrogen in hypothalamus-> some receptivity and proceptivity
otamarized female rat-P in the MRF-> no receptivity or proceptivity
Otamarized female rat protrated- p in mrf-> receptivity and proceptivity increases (relative to E pretroactement alone)
4. patterns of hormone uptake
radiolabelled testosterone –throughout brain> high radioactivity increases in hypothalamus
radiolabelled estrogen -> high radioactivity increases in hypothalamus 
radiolabelled pedestrone -> radioactivity increases in mesenceplatic reticular formation (MRF)

HUMAN SEXUAL DIFFERENTIATION 
human clinical syndromes
xx- ovary
no testosterone
female genital development
xy- testes
testosterone 
male genital development 

sex chromosomes
fetal glands         
fetal hormones
genital dimorphism 
body image
others behavior 
( body image as well ) juvenile gender identity 
brain dimorphism
pubertal hormones
pubertal morphology (secondary sex characteristics) 
pubertal eroticism (first time sexually motivated in someone) 
Adult gender identity 

Variables determining gender identity 
Sex chromosomes
Gonads
Hormones – fetal and pubertal
Patertal morphology
Sex of assignment (sometimes can be more important than anything else) 
Sometimes a child is born with ambiguous genitalia (not obvious of sex)

Hermaphroditism: discrepimacy between gender variables determining gender identity
Spontaneously occurring Hermaphoditism
Adrenogenital syndrome in females
Symptoms: females born with masculine external genitalia 
sex of the assignment is male then the sex of the adult will be will have a male idenity
sex of assignment female adult female identity
Cause: high levels of adrenal androgens (xx-ovaries-adrenal androgens-masculanized female genitals) 
Sex of the assignment is female looks like a male. Treatment: plastic surgery to female (new born infant) 
Glucorticiod treatment- adrenal androgen decrease
Sex of assignment is male, no treatment, stays male
Ags causes bones to stop growing, hormones at age 6,puberty early
Iatrogenic (induced by a position)
1. adrenogenital syndrome in females
2.material masculanization in females
symptoms: males born with masculanized external genitals
cause: high maternal androgen levels 
treatment: surgery male to female
3. androgen insensitivity syndrome 
symptoms: genotypes = male (xy) – normal male but
phenotype=female- appears to be a female
xy-> testes-testosterone- male phenotype 
xx-> ovaries-no testosterone- female phenotype 

xy-testes- testosterone but no testosterone receptors- female phenotype 
cause: efficiency in androgen receptors 
testes internal, no pubic or under arm hair

Iatrogenic hermaphroditism
Progestin- induced hermaphroditism 
When the progestin levels drop a women gives birth (or miscarriage)

Treatment: synthetic progestin (any progesterone like hormone)

Symptom: females born with masculinized external genitalia 
drug company didn’t know it was also a androgenic properties (drug was masculanizing female child)
cause: exposure during development to a synthetic androgenic progestin 

treatment: surgery 

subjects followed up by a researched named dr. john money when they were 13-14
discovered they had a high iq of 120  
not a random sample parents had iq of 120 (read scientific American)

Sex Chromosomes :Xxy- Kline field syndrome  (lower testosterone levels)
Xo- have turners syndrome (only one x chromosome)
Xyy 
XXYY
XXX
Goriads: Hypogenadal
Undifferentiated (neither male or female)
Normal male
Hyponadal
Normal female
Height: normal
Normal
Tall
Tall
Normal female
Fertility: sterile
Sterile (lack ovaries)
Some sterile
Sterile
fertile
Gender identity: male
Female
Male
Male
female
Body type: slightly feminized male
Prepubertal (puberty never occurs)
Male
Slightly Feminized 
female


males are taller because they have a Y chromosome 
XXX all with low IQ, XYY low IQ 
extra sex chromosome lowers IQ

Sleep
1. Biological rhythms (sleep occurs every 24 hours)
· Oxygen consumption 3pm increase 3am decrease
· Body temperature 3pm increase 3am decrease
· Blood cell count 3pm increase  3am decrease
· Adrenal hormones   3pm increase 3am decrease

Rat running on wheel: run at night 3am-3pm decrease 3p-3am increase
Food consumption in rats: same as above

Cause of this: the brain- suprachiasmatic nucleus of the hypothalamus(limits sychatic rhythms –events occur randomly)
2. Sleep States 
· REM (rapid eye movements)
· Varies with age
· NREM (no rapid eye movements)
Varies with age and species 
New born infant: 80% REM 20% NREM 
6months- 50% REM 50% NREM
4 years old- 20% REM 80% NREM 
adult human- 20% REM 80% NREM 

REM  in dogs and cats : 
Limb movements
Whisker movement
Vocalization 
 Anthropomorphizing (incorporating recent things that happened to your cat or dog into their dream) 
no evidence that cats or dogs dream 

Rabbits
Can tell from a distance if they are in a REM or NREM sleep
REM- ears down
NREM- ears up
	behavior
	Eye movement
	Neck muscles
	Finger muscles
	EEG

BETA


ALPHA


DELTA
BETA

	Awake aroused eyes open
	present
	active
	active
	

	Awake relaxed eyes open
	absent
	active
	relaxed
	

	NREM
	present
	active
	relaxed

	REM
	sleep
	active
	active


EEG- electroencephalogram 
Different frequencies
Alpha
Beta
Delta
High
Low
Internal
Different

Sleep talking: 
REM 70%
NREM 80%
NREM-REM- </%
NREM Rhythm of real speech
REM makes sense-sometimes paragraphs 

3. Neurotransmitters and sleep
4. Fatigue forms and sleep
5. Common questions about sleep
6. Sleep disorders 
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7. Species differences in sleep 

Conditioned aversion: reaction to food changes due to dislike i.e nausea and vomiting, new associated memories cause the food to ne unpleasant. 

Sham feeding- no calories are gained from the food.(fistula cap removed, food not digested just falls out)

Conditioned satiety- the fullness we fell after a meal is at least in part a product of learning

Alliesthesia: food tastes better when were hungry

Psychological hunger cues: when there is something low in your brain (glucose, nutrients) your brain sends out signals that makes your stomach growl and feel hungry 

Peripheral signals: 
· both the physical expansion of the stomach and the chemicals within the food activate receptors in the stomachs walls
· second kind of satiety message comes from the duodenum (the part of the intestines that receives food directly from the stomach. 
·  This signal is sent to the brain as a chemical rather than through a nerve- when food reaches duodenum it cause it to release a hormone (CCK) into the bloodstream 
· cck helps promote physiological digestion but also helps satiety (false satiety)
-brains most sensitive signal of nutrient availability comes from neural receptors that are separate from food: neural receptors in the liver

Integration of hunger signals: 
· signals for hunger and satiety are processed by the brain in two stages to produce the motivation to eat
1. signals from hunger receptors in the brain itself and satiety signals relayed from the stomach and liver are added together in the brain stem to detect the overall level of need
2. taste neurons in the brain stem may change their responsiveness during some forms of hunger and satiety 
-hunger is affected in two dramatically different ways by manipulations of two parts of the hypothalamus: the lateral hypothalamun (the parts on both sides)  and the ventromedial hypothalamus (te lower and middle portion) 

lateral hypothalamic syndrome: destruction of the lateral hypothalamus produces an apparent total lack of hunger, at least the rest of the brain recovers and compensates     

ventromedial hypothalamic syndrome: lesions of the ventromedial hypothalamus produce extreme appetites

Obesity
1. genetics 
2. calorie intake

genetic factors
-in families where the parents aren’t obese the children are 10% chances of being obese
- one parent is obese 40% of the children are obese
-both parents obese 70% chance of being obese

fat cells: the more calories one eats and fails to burn off the larger existing fat cells become.

Objectification theory: a sociocultural account of how being raised in a culture that sexually objectifies the female body fundamentally alters girls and women’s self views and well being. 

-humans have both innate and learned taste preferences and aversions that guide choice of foods. Homeostatic hunger signals, which arise when the body is low in calorie containing fuels such as glucose, produce appetite partly by causing the individual to perceive food incentives as more attractive and pleasant.

-other nutrient detectors, especially in the liver, detect increasing energy stores and trigger satiety. A satiety signal, in the form of he hormone cholecystokinin is also released from the intestines to help stop hunger and eating

-two regions of the bran are critical to hunger: the lateral hypothalamus and the ventromedial hypothalamus. Destruction of the lateral hypothalamus leads to under eating: destruction of the ventromedial hypothalamus leads t overeating. 

-satisfying thirst is an important homeostatic process. Thirst if the psychological manifestation of the need for water which is essential for survival.
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Satisfying thirst is an important homeostatic process.
THIRST: The psychological manifestation of the need for water, which is essential for survival.

Fluid reservoirs:
1. made up of water contained within the cells/the water inside your cells is your intracellular reservoir

2.made up of water that is outside the cells- extracellular reservoir

Extracellular thirst: body looses water because we have gone without drinking or have exercised intensively 
blood pressure and pressure receptors indicate
ADH causes the kidneys to retain water from the blood as they filter it. renin interacts chemically with a substance in the blood to produce yet another hormone, angiotensin- desire to drink (brain)
Intracellular thirst: caused by osmosis- the tendency of water to move from zones where it is plentiful to zones where it is relatively rare
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Final exam
Neurobiology- lecture
Hunger-lecture and assigned reading
Thirst-lecture+ assigned reading
Aggression- lecture and assigned reading
Sexuality- lecture and assigned reading
Sleeping and dreaming- lecture and assigned reading
Drug effects- assigned reading
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Learning and conditioning- assigned reading 

The action tendency associated with anger is to attack

Reasons why psychologists have focused on aggression 
At the individual level many people experience aggressive thoughts and impulses frequently and how they handle these thought has major effects on their health and interpersonal relations 
Two major theories of social behavior make quite different assumptions about the nature of aggression 
Freuds psychoanalytic theory views it as a learned response

Aggression: behavior that is intended to injure another person (physically or verbally) or to destroy property 

Freuds psychoanalytic theory
Many of our actions are determined by instincts, particularly the sexual instinct 

Frustration-aggression hypothesis: whenever a persons effort to reach a goal is blocked an aggressive drive is induced that motivated behavior intended to injure the obstacle (person or object) causing the frustration. 

Two cause for aggression: frustration and that aggression has the properties of a basic drive being a form of energy that persists until its goal is satisfied as well as being an inborn reaction like hunger or sex. 
Some studies show that mild electrical stimulation of a specific region of the hypothalamus produces aggression, even deadly, behavior in animals
In some mammals instinctive patterns of aggression are controlled by the cortex and therefore are influenced more by experience
Although humans are equipped with neurological mechanisms that are tied to aggression activation of these mechanisms is usually controlled by the prefrontal cortex, an area of the brain implicated in emotion regulation

Social Learning theory: shares basic principles of reinforcement with behaviorism, it differs from strict behaviorism in that it also emphasizes cognitive processes 
Rejects the concept of aggression as a frustration-produced drive 
Aggression can be learned through observation or imitation, and the more often it is reinforced the more likely it is to occur
Frustration provokes aggression mainly in people who have learned to respond to adverse situations with aggressive behavior 

Vicarious learning: learning by observation

Differs from psychoanalytic theory (the frustration aggression hypothesis) in conceptualizing aggression 

Social learning theory assumes that 1.aggression is just one of several reactions to the aversive experience of frustration and 2. Aggression is a response with no drive like properties and consequently it is influenced by the anticipated consequence of behavior 

EVIDENCE
-can be learned through imitation
-aggression is sensitive to reinforcement contingencies in the same manner that other learned responses are

catharsis: purging an emotion by experiencing it intensely 

the psychoanalytic hypothesis that aggression is a basic drive receives some support from studies showing a biological basis for aggression
in some animals aggression is controlled by neurological mechanisms in the hypothalamus
in humans and certain other mammals aggressive behavior is largely under cortical control and hence is affected by past experiences and social context
according to social learning theory, aggressive responses can be learned through imitation and increase in frequency when positively reinforced.
Children are more likely to be aggressive when reinforced than when they are punished 
Evidence indicates that aggression either increases subsequent aggressive behavior or maintains it at the same level, arguing against catharsis
Indirect or vicarious expression of aggression also shows no evidence for catharsis 
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The critical hormone in genital development is androgen 
Only the chromosomes of a human embryo indicate whether it will develop into a boy or a girl 
The degree of hormonal control over sexual behavior is lower in humans than in other animals
Injury of the hypothalamus can eliminate sexual behavior in many species including humans
Nervous system is affected by sexual hormones at many levels (spinal cord- erection of penis, pelvic movements, ejaculation)
Copulation/ coitus: sex
Incest: sexual relations within the family
The Chewa of Africa believe that if children are not allowed to exercise  themselves sexually they will be unable to produce offspring later. The Sambia of New guinea have institutionalized bisexuality: from prepuberty until marriage a boy lives with other males and engages in homosexual practices.
Cuna of South America believes that children should be totally ignorant about sex until they are married; they don’t even allow children to watch animals give birth
Alfred Kinsey ; pioneering sex researcher of the 1940s conceptualize sexual orientation as a continuum ranging from exclusive heterosexuality to exclusive homosexuality 
Major factor that predicted a homosexual orientation in adulthood for both men and women: childhood gender nonconformity 

Prenate hormones contribute to sexual development. If the embryonic sex glands produce enough androgen hormones, the embryo will have a male pattern of genital and brain development. If androgens are low or missing the embryo will have a female pattern of genital and brain development

For human prenatal hormones appear to be less important than postnatal social gender roles in determining adult sexual behavior

The female hormones (estrogen and progesterone) and male hormones (androgens) are responsible for the changes in the body that occur at puberty, but in contrast to other animals they play a limited role in human sexual arousal. In primates and humans early social experiences with parents and peers have a large influence on adult sexuality and for humans cultural norms are also influential

Recent studies have bolstered the claim that biological genetic, hormonal, or neural factors may partly determine whether an individual will be heterosexual or homosexual 

Homeostasis:: the preservation of a constant internal state. Involves several components
1. A goal value or set point for the ideal internal state
2. A sensory signal that measures the actual internal state
3. A comparison between the goal value and the sensory signal
4. A response that brings the actual internal state closer the goal value 
i.e regulation of temperature, thirst (intracellular fluid and extracellular fluid), hunger

Incentive factors: goals in the outside world such as food, water, sexual partners, and drugs. 

Two regions of the brain are critical to hunger:
1. Lateral hypothalamus 
2. Ventromedial hypothalamus
Damage to the lateral hypothalamus may lower the set point, and damage to the ventromediial hypothalamus may raise the set point
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Sleep is not entirely quiescent: some people walk in their sleep

Sleep is not entirely planless: some people can decide to wake at a given time and do so

Electoencephalogrma (EEG): measures the rapidly fluctuating average electrical potential of thousands of neurons lying on the surface of the cortex under the electrode

There are five stages of sleep: four different depths of sleep and a fifth stage (REM)

Alpha waves: when a person closes their eyes and relaxes the brain waves characteristically show a regular pattern of 8-12 hertz (cycles per second)

Stage 1:
brain waves become less regular and are reduced in amplitude

Stage 2: 
characterized by the appearance of spindles- short runs of rhythmical responses of 12 to 16 hertz- and an occasional sharp rise and fall in the amplitude of the whole EEG 

Stage 3&4: 
Characterized by slow waves (1-2 hertz) which are known as DELTA WAVES
Hard to wake the sleeper
Can be aroused by something personal

EEG becomes more active in adults after one hour of sleep
Sleep begins with the NREM stages and has several sleep cycles, each containing some REM and some NREM sleep
Stage 3 &4 occur (deep stages) during the first part of the night where as REM sleep occurs last

REM: characterized by a brain that appears to be wide awake in a virtually paralyzed body
NREM: characterized by a relaxed body 

REM sleep is largely isolated from its sensory and motor channels 
Stimuli from other parts of the body are blocked from entering the brain and there are no motor outputs
During REM sleep the areas of the brain involved in the processing of emotional memories show significant increases in activation
Brain acknowledges the neurons normally involved in walking and seeing are activating during REM
REM= acknowledge having a dream
NREM= memory of no dream

Opponent process model of sleep and wakefulness
Brain possesses two opponent processes that govern the tendency to fall asleep or remain awake
Homeostatic sleep drive 
Physiological process that strives to obtain the amount of sleep required for a stable level of daytime alertness
Clock dependent alerting process
Part of the day that arouses us at a particular time each day
Controlled by the biological clock which consists of two tiny neural structures located in the center of the brain
Clock controls a series of psychological and physiological changes including; rhythms of alertness that are termed Circadian rhythms because hey occur every 24 hours
Biological clock is affected by exposure to light, day light signals it o stop the secretion of melatonin: a hormone that induces sleep 
Sleep disorder: inability to sleep well produces daytime functioning or excessive sleepiness

Insomnia: complaints about a symptom, namely, dissatisfaction with the amount or quality of ones sleep

Narcolepsy (RARE): recurring irresistible attacks of drowsiness and may fall asleep at any time
The intrusion of REM episodes into daytime hours 
Runs in family, specific gene or combination of genes makes an individual susceptible to the disorder
Apnea: individual stops breathing when they sleep
One reason: brain fails to send a breathe signal to the diaphragm and other breathing muscles 
Second reason: muscles at the top of the throat become too relaxed allowing the windpipe to partially close and thereby forcing the breathing muscles to pull harder on incoming air 
Most people have a few apnea episodes each night but people with severe sleep problems may have several hundred episodes per night

Dreaming: altered state of consciousness in which picture stories are constructed based on memories and current concerns, emotions, fantasies and images

Some people might not dream
Nonrecallers simply have more difficulty than recallers in remembering their dreams
Some people wake up relatively easily I the midst of REM sleep and therefore recall more dreams than those who sleep more soundly 
Crucial factor: unless a distraction free waking period occurs shortly after dreaming, the memory of the dream is not consolidated the dream cannot be stored in memory

Manifest content: the characters ad events that make up the actual narrative of the dream 

Sleep, an altered state of consciousness is of interest because of the rhythms evident in sleep schedules and in the dept of sleep. These rhythms are studied with the aid of the electroencephalogram (EEG)

Patterns of brain waves show four stages (depths)of sleep, plus a fifth stage characterized by rapid eye movements (REMs). These stages alternate throughout the night. Dreams occur more often during REM sleep than during the other four stages 

Homeostatic sleep drive and the clock dependent alerting process interact to determine or tendency to fall asleep or remain awake

There are a variety of sleep disorders including sleep deprivation, insomnia, narcolepsy and apnea

Freud attributed psychological causes to dreams, distinguished between their manifest and latent content and suggests that dreams are wishes in disguise

Other theories see dreaming as a reflection of the information processing that the brain is doing while asleep

Dreaming is a cognitive process that reflects the individuals conceptions concerns and emotional preoccupations 

Meditation: refers to achieving an altered state of consciousness by performing certain rituals and exercises
Result is a pleasant, mildly altered subjective state in which the individual feels mentally and physically relaxed 
Two techniques: opening up meditation  in which the person clears their mind in order to receive new experiences and concentrative mediation in which  the benefits are obtained by actively attending to some object, word, or idea

Meditation represents an effort to alter consciousness b y following planned rituals or exercises such as those of yoga or zen

The result is a somewhat mystical state in which the individual is extremely relaxed and feels divorced from the outside world 

Modern hypnotists do not use the authoritarian comm2ands
The following changes are characteristic of the hypnotized state:

Planfulness ceases: a deeply hypnotized individual does not like to initiate activity and would rather wait for the hypnotist to suggest something to do

Attention becomes more selective than usual. A person who is told to listen only to the hypnotists voice will ignore any other voices in the room

Enriched fantasy is readily evoked. People may find themselves enjoying experiences at places that are distant in time and space. 

Reality testing is reduced and reality distortion accepted. A person may uncritically accept hallucinated experiences (for example, conversing with an imagined person who is believed to be sitting in a nearby chair) and will not check to determine whether that person is real. 

Suggestibility is increased. An individual must accept suggestions in order to be hypnotized at all, but whether suggestibility is increased under hypnosis is a matter of some dispute. Careful studies have found some increase in suggestibility following hypnotic induction through less than is commonly supposed

Posthypnotic amnesia is often present. When instructed to do so, an individual who is highly responsive to hypnotism will forget all or most of what took place during the hypnotic session. When a prearranged release signal is given, the memories are resorted 

Many hypnotized individuals respond to direct suggestion with involuntary movement 

Posthypnotic response: occurs when people who have been roused from hypnosis respond with movement to a prearranged signal by the hypnotist

Posthypnotic amnesia: at the suggestion of the hypnotist event occurring during hypnosis may be forgotten until a signal from the hypnotist enables the individual to recall them. 

Two types of suggested hallucinations have been documented:

Positive hallucinations: a person sees an object or hears a voice that is not present

Negative hallucinations: a person does not perceive something that normally would be perceived

Hallucinations can also occur as a result of posthypnotic suggestion

Hidden observer: originated with hilgards observation that in many hypnotized individuals a part of the mind that is not within awareness seems to be watching the persons experience as a whole 

Hypnosis is used to treat a number of physiological and psychological disorders
Reduce anxiety
Used for general pain management
Help people overcome additions

Hypnoses is a responsive state in which individuals focus their attention on the hypnotist and his or her suggestions

Some people are more readily hypnotized than others although most people show some susceptibility 

Characteristic hypnotic responses include enhanced or diminished control over movements distortion of memory through posthypnotic amnesia, and positive and negative hallucinations

Reduction of pain is one of the beneficial uses of hypnosis
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Drugs can be used to alter a persons state of consciousness
The word drug can be used to refer to any substance other than food that mechanically alters the functioning of an organism
Psychoactive drugs: refers to drugs that affect behavior, consciousness, and or mood
Illegal street drugs (heroin and marijuana)
Tranquilizes and stimulants
Alcohol and nicotine, caffeine 

Depresents (sedatives)
Alchohol (ethanol)
Barbiturates
Nembutal
Seconal
Minor transquilizers
Miltown
Xanaz
Valium
inhalants
paint thiner
glue

Opiates (narcotics)
Codeine
Heroin
Morphine
Methadone
Stimulants
Amphetamines
Benzedrine
Methedrine
Cocaine
Nicotine
Caffetine

Hallucinogens
LCD
mescaline
psilocybin
PCP (phencyclidine)

Cannabis
Marijuana
Hashish 

Drugs that are used to treat mental disorders also affect mood and behavior and this might be considered psychoactive

By and large their effects are not immediate and usually are not experienced as particularly pleasant

some people have a greater vulnerability to becoming hooked psychologically or physically on substances, so even a littler experimentation may be dangerous for them

Drug dependence: has three key characteristics
1. Tolerance with continued use, the individual must take more and more of the drug to achieve the same effect
2. Withdrawal if use of the drug is discontinued the person experiences unpleasant physical and psychological reactions
3. Compulsive use the individual takes more of the drug than intended tries to control his or her drug use but fails and spends a great deal of time trying to obtain the drug
The degree to which tolerance develops and the severity of withdrawal symptoms vary from one drug to another
Tolerance for opiates for example develops fairly quickly and heavy users can tolerate a dosage that would be lethal to a nonuser

Although tolerance and withdrawal are primary characteristics of drug dependence they are not necessary for a diagnosis

Drug misuse: continued use of a drug despite serious consequences by a person who is not dependent on it 
Someone whose overindulgence in alcohol results in repeated accidents  absence from work or marital problems is said to misuse alcohol
Depressants: are drugs that depress the central nervous system
Tranquilizers, barbiturates (sleeping pills) inhalants (volatile solvents and aerosols) and ethyl alcohol
Alchohol can be produced by fermenting a wide variety of materials: grains such as rye, wheat and corn, fruits such as grapes, apples, and plums and vegetables such as potatoes
Through this process of distillation the alcoholic content of a fermented beverage can be increased to obtain spirits such as whiskey or rum
Ethanol- alcohol beverages
Effects most likely to be felt most immediately in the brain because a substantial portion of the blood that the heart pumps at any given time foes to the brain and the fatty tissues in the brain absorbs alcohol very well 

Consequently it is easy to determine the relationship between blood and concentration (BAC) and behavior
At concentration of 0.03 percent to 0.05 percent in the blood (30 to 50 milligrams of alcohol per 100 meters of blood)  alcohol produces light headedness relaxation and release of inhibitions
O.20 percent the drinker is seriously incapacitated 
Level 0.40 percent may cause death 

High blood pressure, stoke,  ulcers, cancers of the mouth, throat, and stomach, cirrhosis of the liver, and depression 

Fetal alcohol syndrome: characterized by metal retardation and multiple deformities of the infants face and mouth, caused by the mothers drinking during pregnancy 

Elderly people are less likely than others to misuse or be dependent on alcohol for several reasons
Age
Liver metabolizes alcohol at a slower rate
The lower percentage of body  water increases the absorption of alcohol 

Illicit drugs: drugs that have significant psychological effect and that are legally restricted or prohibited in many nations

cannabis is a psychoactive substance that creates a high feeling, cognitive and motor impairments and sometimes hallucinations

THC taken orally in small doses (5-10 milligrams) THC produces a mild-high
Large doses (30-0 milligrams) produces severe and longer lasting reactions that resemble those of hallucinogenic drugs
The reaction usually has two stages:
A period of stimulation and euphoria
Period of tranquility and sleep 

Once in the brain THC  binds to cannabiniod receptors which are especially numerous in the hippocampus

Marijuana inhibits memory formation
Regular users of marijuana report a number of sensory and perceptual changes: a general euphoria and sense of well-being, some distortions of space and time and changes in social perception
Individuals who use marijuana regularly often report both physical and mental lethargy and about a third show mild forms o depression, anxiety irritability
Marijuana smoke contains even larger amounts of known carcinogens than tobacco
Marijuana has two clear effects on the memory; first it makes short term memory more susceptible to interference and ,marijuana disrupts learning by interfering with the transfer of new information from short term to long term memory

Opium:  drugs that diminish physical sensation and the capacity to respond to stimuli by depressing the central nervous system
Used in a medical setting to reduce pain but their ability to alter mood and reduce anxiety has led to widespread illegal consumption
Opium: air dried juice of the poppy contains morphine and codeine 

Heroin is an opiate that can be injected, smoked, or inhaled
A heroin user can readily produce skilled responses to tests of agility and intelligence and seldom becomes aggressive or assaultive 
Change in mood- the feeling of euphoria and reduced anxiety 
Very addictive
The average age of death for a frequent user is 40
Death is caused by suffocation resulting from depression of the brains respiratory center

Opioid receptors: 

Neurotransmitters travel across the synaptic junction between two neurons and bind to neuroreceptors triggering activity in the receiving neuron
The molecule shape of the opiates resembles that of a group of neurotransmitters called endorphins
Heroin and morphine relieve pain by binding to opioid receptors that are unfilled
The heroin has replaced the body’s own natural opiates ; the body needs more heroin to fill the unoccupied opioid receptors in order to reduce pain
Agonists: bind to the opioid receptors to produce a feeling of pleasure and thereby reduce the craving for opiates, they cause less psychological and physiological impairment than opiates
Antagonists: also lock onto the opoid receptors but in a way those does not activate them, the drug serves to block the receptors so that the opiates cannot gain access to them. Produce no feeling of pleasure
Methadone: the best known agonist drug used in treating heroin dependent individuals
Naltrexone: an antagonist drug blocks the action of heroin because it has a greater affinity for the opioid receptors than does heroin itself. Does not reduce craving for alcohol
Stimulants: drugs that increase alertness and general arousal
Increase the amount of monoamine neurtotransmitters (norepinephrine, epinephrine, dopamine, serotonin) in the synapse

Amphtamines: powerful stimulants they are sold under such trade names as methedrine, secedrine, and bencedrine and known colloquially  as speed, uppers and bennies
Immediate effects: increase in alertness and a decrease in feelings of fatigue and boredom
Trenuous activities that require endurance seem easier after taking amphetamines
Side effects: agitation, confusion, heart palpitations, elevated blood pressure

Cocaine: a substance obtained from the dried leaves of the coco plant, increases energy and self confidence it makes the user feel witty and hyper alert
Freud discovered that is highly addictive
Hallucinations because cocaine is causing the sensory neurs to dire spontaneously

Ectasy
Has the stimulant effects of an amphetamine along with occasional properties that make people hallucinate
Lower levels of the neurotransmitter serotonin which may result in its emotional effects
Short term use can have long term negative effects on thinking and health

Summary
Psychoactive drugs have long been used to alter consciousness and mood
Repeated use f any of these drugs can result in drug dependence which is characterized by tolerance withdrawal and compulsive use
Cannabis such as marijuana and hashish creates a high feeling cognitive and motor impairments and in some people hallucinations
Depressant drugs such as alcohol tranquilizers and inhalants depress the central nervous system. 
Opiates such as heroin and morphine reduce perceptions of pain and induce euphoria followed by a sense of drowsiness
Stimulants such as amphetamines and cocaine activate those parts of the brain that register reward or pleasure and they produce euphoria energy and a sense of self esteem. 
Ecstasy has some effects similar to stimulants lowers inhibitions and can create hallucinations. It has many negative effects on the brain and on general health 

The biological approach to abnormal behavior assumes that mental health problems like physical illnesses are caused by biochemical or physiological dysfunctions of the brain. 
Biological therapies include the use of drugs and electroconvulsive shock

Psychotherapeutic drugs
Intensely agitated patients no longer had to be physically restrained by straitjackets and patients who had been spending most of their time hallucinating and exhibiting bizarre behavior became more responsive and functional 
Psychiatric wards became more manageable

Antipsychotic Drugs
The first drugs that were found to relieve the symptoms of schizophrenia belonged to the family called phenothiazines
Chlorpromazine and fluphenazine 
They may cause some drowsiness and lethargy but they do not induce deep sleep 
Theory that schizophrenia is caused by abnormal activity of the neurotransmitter dopamine
Antipsychotic drugs block dopamine receptors
Because the drugs molecules are structurally similar to dopamine molecules they bind to the postsynaptic receptors of dopamine to its receptors (the drugs itself does not activate receptors)
Antipsychotic drugs are effective in alleviating hallucinations and confusion and restoring rational thought processes
Does not cure schizophrenia: emotional blunting, seclusiveness, difficulties in sustaining attention remains. Symptoms not caused by excess dopamine, but by other types of dysfunction in the brain
Tardive dyskinesia: involves involuntary movements of the tongue, face, mouth, or jaw may smack lips, make sucking sounds,  stick out tongue, puff cheeks, or make other bizarre movements
Antipsychotics: have been found to reduce symptoms of schizophrenia without causing so many side effects
These drugs include clozapine, risperidone,ariprazole,quetiapine, and olanzapine

Antidepressant drugs: help elevate the mood of depressed individuals apparently by regulating two neurotransmitter system (norepinephrine and serotonin)
Act in two different ways to increase neurotransmitter levels
Monoamine Oxidase (MAO) Inhibitors: block the activity of an enzyme that can decrease that can decrease both norepinephrine and serotonin, thereby increasing the concentration of these two neurotransmitters in the brain

Tricycle antidepressants: prevent the reuptake of serotonin and norepinephrine thereby prolonging the action of the neurotransmitter

Side effects such as:dry mouth, blurred vision, constipation, and urinary retention also drop in blood pressure
Mao inhibitors can interact with certain foods, including cheese, chocolate and red wine to create severe cardiac problems
Serotonin reuptake inhibitors  (SSRIs): increase sertonin levels by blocking its reuptake
Ie. Fluoxetine, paroxetine, sertraline, fluvoxamine, citalopram and escitalopram

Serotinin-norepinephrine reuptake inhibitors (SNRIs) increase the availability of both serotonin and nopepinephrine such as cenlafaxine 

Lithium: reduces extreme mood swings and returns the individual to a more normal emotional state
Stabilizing a number of neurotransmitter systems including serotonin and dopamine and may also stabilize levels o the neurotransmitter glutamate 
30-50% of people with bipolar disorder respond to lithium
has severe side effects including abdominal pain, nausea, vomiting, diarrhea, tremors and twitches
lithium can cause kidney dysfunction birth dysfunction birth defects and a form of diabetes if taken by women during the first trimester of pregnancy

anticonvulsant medications (such as divalproex sodium, carbamaze[ine, lamotringine, gabapentin, and topiramate) are now commonly used to treat bipolar disorder
side  effects include dizziness, rash, nausea, and drowsiness

Antianxiety drugs
Several drugs traditionally used to treat anxiety belong to benzodiazepines
Commonly known as tranquilizers and include diazepam, chlordiazepoxide, and alprazolam
May relieve anxiety as well as depression because they affect biochemical disturbances that are common to both conditions

Stimulant drugs: are used to treat the attentional problems of children with attention deficit hyperactivity disorder (ADHD)
one of the most commonly used stimulants is methylphenidate
stimulant drugs may work by increasing levels of dopamine in the synapses of the brain

Electroconvulsive therapy (ECT) also known as electros shock therapy, a mild electric current is applied t the brain to produce a seizure similar to an epileptic convulsion
The most common side effect of ECT is memory loss
If very  low dosages of electricity are used and administered only to the nondominant side of the brain memory problems are reduced
Brain seizures cause massive release of norepinephrie and serotonin and deficiencies of these neurotransmitters may be an important factor in some cases of depression

Combining biological and psychological therapies
Intervening at one level of a persons bio-psycho-social system can affect all levels of the system

Biological therapies include electroconvulsive therapy (ECT) and the use pf psychotherapeutic drugs. Of the two drug thereapy is the most used

Antipsychotic drugs which alter levels of the neurotransmitter dopamine have proved effective in the treatment of schizophrenia

Antidepressants help to elevate the mood of depessed patients by affecting levels of the neurotramitters seotonin and norepinephrine. Lithium has been effective in treating bipolar disorders

Antianxiety drugs depress the action of the central  nervous system and are used to reduce severe anciety and help clients sope with life crises

Stimulant drugs are used to treat attention deficit hyperactivity disorder in children
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Panic attack symptoms are the result of the excitation of the sympathetic division of the autonomic nervous system (fight or flight reflex)
Up to 40% of young adults have occasional panic attacks
Cognitive behavior therapy : most effective form of treatment for panic disorder
Involves procedures to change maladaptive cognitions and beliefs
Cognitive therapy has its roots in behavior therapy a general term referring to treatment methods based on the principles of learning and conditioning
Learning: defined as a relatively permanent change in behavior that occurs as a result of experience
Non-associative learning: involves learning about a single stimulus and it includes habituation and sensitization

Habituation: is a type of non-associative learning that is characterized by a decreased behavioral response to an innocuous stimulus

Sensitization: is a type of non associative learning whereby there is an increase in a behavioral response to an intense stimulus 

Associative learning: involves learning relationships among events includes classical conditioning and instrumental conditioning
Classical and instrumental conditioning both involve forming associations learning that certain events go together

Three of the most important perspectives on psychology are the behaviorist, cognitive, and biological perspectives

For early behaviorists the focus was on external stimuli and observable responses, in keeping with the behaviorist dictum that behavior is better understood in terms of external causes than mental ones

Classical conditioning: is a learning process in which a previously neutral stimulus through repeated pairing with that stimulus



Learning is a relatively permanent change in behavior that is the result of experiment
There are four basic kinds of learning (1) Habituation and sensitization (2) classical conditioning (3) instrumental conditioning (4) complex learning

Pavlov’s Experiments
A tube is attached to the dogs salivary  gland so that the flow of salivation can be measured then the dog is placed in front of a pan into which meat powder can be delivered automatically the dog is hungry and when meat powder is delivered salivation is registered
The saliva is an unconditioned response: an unlearned response elicited by the taste of the food

Food is unconditioned stimulus: a stimulus that automatically elicits a response without prior conditioning

Light in a window neutral stimulus: because it does not cause salivation though it may cause other responses such as tail wagging and barking

Conditioned response: food
Conditioned stimulus : light

Drug tolerance: the decreased effect of a drug when it is taken repeatedly
Classical conditioning  drug tolerance is greater when the drug is taken under the usual circumstances
The intake of a drug will trigger a compensatory response of the body

Acquisition: 
Learning curve:

Extinction: represents learning that the CS no longer predicts the US

Spontaneous recovery: no reinforced trials are needed and the CS again leads to a CR

Response generalization: the more similar the new stimuli are to the orginial CS the more likely they are to evoke the same response

Stimulus discrimination: a reaction to differences
Second order conditioning: 
Temporally contiguous: the CS and the US occur close together in time
Contigent: the US is more likely to occur when the CS is presented 

Summary
In classical conditioning a conditioned stimulus (CS) that consistently preces an unconditioned stimulus (US) comes to serve as a dignal for the US and will elicit a sonditioned response (CR) that often resembles the unconditioned response (UR)
For classical conditioning to occir the CS must be a reliable predictr of the US that is there must be a igher probability that the US will occur when the CS has been presented than when it has not
The ability of stimuli to become associated in classical conditioning experiment is contrained by biology and evolution

Instrumental conditioning: certain behaviors are learned because they operate on the environment
Insight: an understanding of the situation leading to the solution of a problem
Skinner box: rat touches bar food pellet is released
Instrumental conditioning
Reinforcement: the process whereby the delivery of an stimulus increases the probability of a behavior

Positive reinforcement: delivery of a pleasant or appetitive stimulus following a behavioral reponse

Negative reinforcement: removal of an unpleasant or aversive stimulus following a behavioral response

Positive punishment: delivery of an unpleasant or aversive stimulus following a behavioral response

Negative punishment: removal of a pleasant or appetitive stimulus following a behavioral response

Shaping: reinforcing only variations in response that deviate in the direction desired by the experimenter 

Conditioned reinforcer: which is a stimulus that has been consistently paired with a primary reinforcer

Ratio schedules: reinforcement depends on the number of responses the organism makes

Fixed ratio schedule: the number of responses that have to be made is fixed at a particular value
Variable ratio schedule: the organism is still reinforced only after making a certain number of responses but that number varies unpredictably

Interval schedules: reinforcement is available only after a certain time interval has elapsed 

Escape learning: organisms can learn to make a response to terminate an ongoing aversive event i.e leaving a room if there is loud noise

Avoidance learning: the organism learns to make a certain response to prevent an acersice event from even starting ie. Avoiding a certain room is it was associated with a loud noise in the past

Learned helplessness: supports the notion that instrumental reinforcement as being under its control 

Summary
in instrumental conditioning animals learn that their behavior has consequences i.e. a rat may learn to press a lever to obtain food reinforcement. The rate of response is a useful measure of response strength. The rate and pattern of responding during instrumental conditioning is determined by schedules of reinforcement
Reinforces increase the probability of a response whereas punishers decrease the probability of behavioral Reponses. Reinforces and punishers can be arranged in either positive or negative contingencies with a particular behavior

Latent learning: learning without behavior changing in a corresponding what 
Cognitive map: a mental representation of the lay out of the maze

Observational learning: you copied the behavior of others whose behavior you observed to be successful

Summary
According to the cognitive perspective the crux of learning is an organisms ability to represent aspects of the world mentally and then operate on these mental representations rather than on the world itself
Learning through imitation and observation happens as a result of vicarious reinforcement: by observing a models behavior the imitator expects to be reinforced just like the model was
When learning relationships between stimuli that are not perfectly predictive people often invoke prior beliefs

Hebbian learning rule: repetition of the same response leads to permanent changes at the synapses between neurons

Neural plasticity: the ability of the neural system to change in response to experience

Long term depression: associated with a long lasting decrease in synaptic transmission at synapses in the cerebella cortex

Long term potential: persistent increase in synaptic transmission in pathways that send CS information to the amygdala

Synaptic plasticity: changes in the morphology and or physiology of synapses involved in learning and memory 

Summary
habituation is mediated by a decrease in synaptic transmission, and sensitization by an increase in transmission
Synapses in the mammalian brain are involved in storing information during learning. Increases in synaptic transmission, such as long term potentiation are part of these learning processes 

Arousal: has both a physiological and psychological dimension
Physiologically the term refers to the level of alertness of an organism
Psychologically: the term refers to the tension that can accompany different levels of arousal, ranging from calmness to anxiety 
Yerkes-Dodson law: relates performance to arousal law states that most tasks are best performed at intermediate levels of physiological arousal 

Exploratory behavior: our desire to discover and learn novel things 
Some believe that humans is the result of a desire for stimulation which can be explained by arousal theory

Incentives: a behavior is motivated by its expected reward— for example, a hungry animal is driven to eat because that will reduce the hunger it experiences

Intrinsically motivated: interested in learning
Extrinsically motivated: have to study in order to graduate 

Overjustification effect: the external reward becomes the justification for performing the task a cognitive interpretation of the situation that is detrimental to intrinsic motivation

Summary
In humans complex learning can be thought of as goal-oriented behavior arising from our psychological needs for self-determination and achievement
Intrinsically motivated individuals are more persistent at a task than extrinsically motivated individuals
External rewards can be detrimental to intrinsic motivation

Chapter summary
Learning may be defined as a relatively permanent change in behavior that is the result of practice. There are four basic kinds of learning (a) habituation in which an organism learns to ignore a familiar and inconsequential stimulus (b) classical cnditioning in which an organism learns that one stimulus follows another (c) instrumental conditioning in which an organism learns that a particular response leads to a particular consequence (d) complez learning in which learning involves more than the formation of associations
Early research on learning was done from a beaviorist perspective. It often assumed that behavior is better understood in terms of external causes than internal ones, that simple associations are the building blocks of all learning and that the laws of learning are the same for different species and different situations.
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