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The Neurobiology of Social Behavior

Wersinger.  Introduction: The Neuroscience of Social Behavior, pp. 1-4 

No summary was provided.

QUESTIONS:

1.
T/F  Social behavior applies to a broad range of behaviors whose expression is general between species

2.
T/F Innate behavior directs adherence to some rules, whereas appropriate social behavior must be learned

3.
To understand culture, scientist study

a.
Characteristics specific in culture

b.
Similarities among cultures

c.
Both are true

d.
None is true

4.
T/F The social organization and behavior can occur only in the presence of a complex nervous system

5.
T/F The consensus definition of social behavior is: the behavior of an animal, or group of animals, in response to others of the same or different species

6.
T/F The absence of a universal definition of social behavior does not impede its analysis

7.
Mark what is true about animal aggregations:

a.
They are nonrandom clusters of organisms

b.
Animals form aggregation for nonsocial reasons

c.
They could lead to the evolution of social behavior

d.
All are true

8.
T/F: a working definition of social behavior is: social behavior is an action directed toward or in  response to a conspecific

9.
T/F When organisms live in groups always engage in social behavior

10.
T/F Group living is an evolution from social behavior

11.
One cost for an animal t olive in group is:

a.
Increase risk for offspring

b.
More need of resources

c.
More risk of parasitism and transmission of disease

d.
More deficient foraging predators

12.
T/F The evolution of the brain and social behavior are likely related

13.
Complex social behavior:

a.
Can be observed in all species

b.
Needs the interaction for at least two species

c.
Requires a highly developed nervous system

d.
All are true

14.
T/F Individuals that engage in the behavior produce more offspring that survive and reproduce than animals that do not

15.
In rodent social interactions is important:

a.
Ultrasonic vocalization

b.
Odor cues

c.
Postural attitude

d.
a and b

16.
T/F Domestication has altered social behavior and mating systems in animals

17.
To explain the impact of housing conditions in the laboratory animals it is helpful to know how they life in the field

ANSWERS:

1.
F

2.
T

3.
C

4.
F

5.
F

6.
T

7.
B

8.
T

9.
F

10.
F

11.
C

12.
T

13.
T

14.
T

15.
D

16.
T

17.
T

Adkins-Regan.  Neuroendocrinology of Social Behavior, pp. 5-14

Domain: 3 - Research

Species:  Broad topic covers many species, specific information about tertiary species: zebra finches (Taeniopygia guttata) and prairie voles (Microtus ochrogaster) 

 

SUMMARY: This article reviews the current literature about hormonal and neural mechanisms that promote affiliative social behavior. Social behavior is present in a large number of animals, including humans, other primates, mammals, insects, fishes, and birds.  The phylogenetic distribution of sociality indicates that it has evolved multiple times independently.  Social interactions may be categorized as dominance interactions or affiliative interactions.  Male-female pair bonding may be structured as socially monogamous.  Monogamy has scattered phylogenetic distribution, again indicating multiple independent evolutionary origins.  Study of individuals and their offspring indicate that socially monogamous species may not be genetically monogamous.  

Study of behavioral social strategies has been conducted in many species, including wild species in the wild, wild species in the lab, domesticated species in the lab.  Each of these situations provides benefits and drawbacks to gathering behavioral data.  

Potential neuroendocrine mechanisms have been studied in different species to determine how social behavior is controlled.  The hypothalamic-pituitary-gonadal (HPG) axis has been studied extensively.  This includes gonadal sex steroid hormones, gonadotropins, and gonadotropin-releasing hormones (GnRH) produced by the hypothalamus.  The HPG axis is influenced by the social environment and other environmental cues.  Regulation of sex steroids may depend on the age of the animal, the female reproductive cycle, or seasonal factors.  Other neuroendocrine mechanisms include neurosteriods, the hypothalamic-pituitary-adrenal (HPA) axis, and oxytocin family neuropeptides.  

The brain itself has an interconnected network of areas called the “social brain”.  Homologues of these areas are present in many vertebrates.  In addition both brain anatomy and neuroendocrinology are surprisingly conserved evolutionarily.  Because the behaviors of sociality and social monogamy have a sporadic distribution, the work of researchers is to uncover the points of diversity in otherwise similar mechanisms.

Socially monogamous pairing has been studied extensively in two species- prairie voles (Micro ochrogaster) and zebra finches (Taeniopygia guttata).  Research on these species has manipulated social structure, sex steroids, sex steroid receptors, and other neuroendocrine mechanisms.  

Further comparative research may help determine the limits of generality of the neuroendocrine mechanisms for social behavior.

 

QUESTIONS:

1.
The phylogenetic distribution of sociality indicates that:

a.
It has evolved multiple times independently

b.
It stems from a common ancestor

c.
It is a random event

2.
Gonadal sex steroids are part of the ____ axis, which regulate reproductive and social behavior.

a. 
Hypothalamic-pituitary-gonadal (HPG) axis

b.
Hypothalamic-pituitary-adrenal (HPA) axis 

c.
Axis of evil

3.
Oxytocin family neuropeptides act as both _____ when released into the circulation and ____ when released in neural tissue.

a. 
Hormones and neuromodulators

b. 
Steroids and endocrine releasing factors

c.
Social factors and behavioral factors

4.
Among vertebrates, both components of the “social brain”, ____ and ____, are conserved evolutionarily.

a.
Anatomy and neuroendocrinology

b.
Behavior and cognition

c.
Grey matter and white matter

5.
These two species have been used extensively in the laboratory to study monogamous social pairing.

ANSWERS:

1.
A

2.   A

3.   A

4.   A

5.   Prairie voles (Micro ochrogaster) and zebra finches (Taeniopygia guttata)   

Paredes.  Evaluating the Neurobiology of Sexual Reward, pp. 15-27

Species:  Primary - Rat

Task 10:   
Design and Conduct Research 4±1%


K1
Principles of experimental design



(e.g., control groups, experimental endpoints)


K2
Data collection techniques 


K3
Data analysis techniques 

SUMMARY: There is much evidence that naturally occurring behaviors (e.g., the ingestion of food and water) and social behaviors (e.g., play, maternal behavior) can induce a reward state. This review includes definitions to distinguish between “reward” and “reinforcement,” and a description of methods to assess reward and demonstrate that social interactions can indeed produce a positive affective (PA) state. Operant responses, partner preference, and sexual incentive motivation are all effective methods for evaluating approach behaviors under different conditions. The method most frequently used to evaluate a positive affective or reward state is conditioned place preference (CPP), which entails modification of an animal’s initial preference after alternating exposure to a control stimulus in one chamber and a rewarding condition in the other. At the end of the training the animal shows a clear preference for the compartment associated with the rewarding stimulus. CPP demonstrates that it is possible to use different treatments and naturally occurring behaviors (e.g., water or food consumption, exercise) to induce a reward state. Sexual interactions and other social behaviors also produce a clear change of preference, indicating the induction of a reward or PA state. The reward state in males and females is mediated by opioids, and the medial preoptic area of the anterior hypothalamus is a crucial site for sexual reward. 

Reward and Reinforcement: Although frequently used interchangeably, reinforcement and reward are clearly different. In a purely behaviorist sense, reinforcement refers to an increase in the probability of a response; this increase can be associated with the presentation of a positive stimulus or with removal of an aversive one, and it is measured as the strength of a behavioral response. In contrast, reward refers to the ability to elicit an approach behavior, similar to incentive motivation (an incentive is defined as any stimulus that activates an approach behavior). 

Methods to Evaluate Reward 

Operant Behavior: Some studies have used sex as a positive reinforcer to develop operant behaviors (i.e., behaviors guided by their consequences). The author states that there is also clear evidence that sexual reinforcers are less effective than other types (e.g., food) in strengthening and maintaining an operant response. 

Partner Preference: The partner preference test is another effective method of evaluating approach and consummatory behaviors associated with sexual and other social interactions: if subjects repeat a choice or show a clear preference for a stimulus animal, scientists assume that the approach behavior is intrinsically rewarding. 

T-Maze and Sexual Behavior: The T- or Y-maze, a variation of the three-compartment box for evaluating partner preference, involves placing the subject in a starting box and, after about 1 minute, opening a sliding door into a runway leading to a choice point (the T or Y junction), where the subject can go to either side where the stimulus animals are located (Figure 1). 

The T- and Y-maze tests measure the subject’s percentage of choices of each stimulus animal or its time to reach the goal box (Must view figure 1 on page 17!!!). 

Sexual Incentive Motivation:  Many sexual preference tests allow sexual interaction between the subject and stimulus animals, to enable the combined measurement of approach and consummatory behaviors, or they may limit physical contact between subjects and stimulus animals in order to assess the incentive value of the stimulus (i.e., a stimulus that activates an approach behavior). In these tests, the subjects can see, hear, and smell the stimulus animals (the incentives) but do not have physical contact with them because the stimuli are confined behind wire mesh. Approach behavior is induced by a social or sexual stimulus, male or female; the subjects’ repeated approach to the stimulus animals likely indicates an associated PA state. 

In the author’s studies we evaluate sexual incentive motivation in a box of black acrylic 

(100 × 50 cm) with incentive animals (a sexually receptive female and a sexually experienced male rat) in cages outside but adjoining the box at diagonally opposed corners (Figure 2). A floor-level opening (25 × 25 cm) in the box wall communicates with each incentive animal cage, but a wire mesh separates the incentive and subject animals. An area (20 × 30 cm) outside each incentive animal’s enclosure is the incentive zone. To start the experiment, the subjects are habituated to the testing environment during three 10-minute sessions (each preceded by a cleaning of both the box and incentive animal cages with a 0.1% solution of glacial acetic acid in water). During the 10-minute test, the subject can hear, see, and smell the incentive animals in the two cages, but no direct physical interaction is possible. We register the time that the experimental rats spend in each incentive zone as well as the number of visits to it. 

Conditioned Place Preference (CPP): The methods described above use operant behavior, partner preference, a T-maze, and sexual incentive motivation to measure consummatory and approach behaviors related to the wanting aspect of sex, and from these measures scientists infer the liking of sex. For example, if a female spends more time in the incentive zone of a sexually experienced male or runs a maze faster in order to have contact with or be close to such a male we conclude that the female prefers and indeed likes to be close to the male. Please read the advantages and disadvantages of CPP on page 19.

CPP Methods:  To evaluate the reward state induced by sexual behavior in male and female rats, the author uses a three-compartment box in which the middle, gray-painted compartment communicates with the lateral compartments through sliding doors (Figure 3). One lateral white-painted compartment has sawdust on the floor, and the contralateral compartment is painted black and moistened with a 2% acetic acid solution; the two compartments thus offer stimuli that are distinct in color, texture, and odor (See figure on page 20). 

Evaluating Reward in Sexual Behavior: The author evaluated whether sexual behavior could be rewarding for males when females controlled the rate of sexual interaction. For these experiments, females in a mating cage with an acrylic barrier with a hole could pass back and forth through the hole to the side of the cage where the male was confined (Figure 4) and thus controlled the sexual interaction. One group of males copulated without the barrier and another with the barrier; in the second group the females controlled the rate of sexual stimulation. Both groups of males mated until ejaculation, but only the males that copulated without the barrier developed a clear CPP; males that mated with the barrier (with females controlling the sexual interaction) did not modify their original preference. These results suggest that only when males control the rate of the interaction does sexual behavior induce a reward state as evaluated by CPP (See figure on page 21). 

Female Sexual Behavior and PA States: Mating for the female rodent has both appetitive and aversive consequences, which are enhanced and reduced, respectively, by limiting physical contact. The ability of female rats to control the rate of sexual interactions (pacing) has important physiological and behavioral consequences that favor reproduction. 

The Importance of Pacing for Both Males and Females: In natural or semi-natural environments, both sexes control the rate of sexual interaction and are highly promiscuous—male and female rats mate with several partners and change partners in the middle of copulation without an ordered sequence of behavioral events (as is characteristic of laboratory testing). They copulate in groups with several males present and when estrus is synchronized in females that live together. Both sexes experience a similar amount of copulation, controlling the sexual interaction and thus ensuring the induction of a PA state. 

Neurobiology of Sexual Reward: The neural control of sexual behavior in males and females involves different brain areas. Several lines of evidence clearly indicate that the most important area for the expression of male sexual behavior is the medial preoptic area/anterior hypothalamus (MPOA/AH1). 

For the expression of female sexual behavior there is evidence that the amygdala (ME), the ventromedial nucleus of the hypothalamus (VMH1), and the MPOA/AH are crucial. 

The author states that ample evidence that opioids are released during sexual behavior. For example, pain threshold increases during mating and after ejaculation in males and after vagino-cervical stimulation in females. 

Conclusion: The study of positive affective or reward states has become increasingly important to understand the mechanisms that trigger behavior.  The use of the CPP paradigm allows the dissociation of the execution of the behavior itself from the physiological consequences of the display of the behavior.   In the case of sexual behavior it is clear that the physiological state induced by mating, where the ability to control or pace the sexual interaction is a crucial factor, is of sufficient duration and intensity to produce conditioning.  The reward state induced by sexual behavior appears to be mediated by a common opioid system in which the MPOA/AH plays a crucial role.  Other social behaviors also produce a clear reward state, indicating that many naturally occurring behaviors are intrinsically rewarding. This association ensures that these behaviors will be repeated for the simple reason that they are rewarding, and in the case of sexual behavior this repetition favors the survival of the species.

QUESTIONS:

1. 
Define the following:

a) Conditioned place preference (CPP); 

b) Positive affective (PA) state 

2.  
What behavior does the T- and Y- maze measure?

ANSWERS:

1.  a) is the modification of an animal’s initial preference after alternating exposure to a control stimulus in one chamber and a rewarding condition in the other. 


b)  Reflects the extent to which a rodent is active, alert and showing consummatory responses (page 16).

2.  It measures the subject’s percentage of choices of each stimulus animal or its time to reach the goal box.

Kelliher and Wersinger.  Olfactory Regulation of the Sexual Behavior and Reproductive Physiology of the Laboratory Mouse: Effects and Neural Mechanisms, pp. 28-42

Role Delineation: Animal Care: Develop/Manage animal husbandry programs

Primary Species: Mouse

SUMMARY: Pheromones are chemical compounds secreted by individuals with the sole or primary function of communicating with a member of the same species.  Particularly in the mouse, pheromones may advance or delay onset of puberty, facilitate or suppress estrus cycles, and cause early termination of pregnancy.  These chemical compounds are detected by the olfactory system.  Management of olfactory exposure and housing systems may be used to time breeding and optimize breeding success, particularly in transgenic mice that may experience poor reproductive performance. 

The olfactory system has several subdivisions, including the septal organ, the Gruenberg ganglion, the main olfactory system and the vomeronasal (accessory ) olfactory system.  Most of what is known about pheromones and reproductive physiology is derived from study of the latter two subdivisions. Bothe the main olfactory system and the vomeronasal system are present in reptiles, many amphibians and the vast majority of mammals, with the exception of Old World Primates (including humans), aquatic mammals and birds.  

The main olfactory system detects the vast majority of chemosensory  cues.  Signals are first detects by the ciliated bipolar olfactory receptor neutrons that comprise the pseudostratefied ciliated sensory epithelium in the nose.  These neurons transmit signals via their axons to the main olfactory bulb.  In the main olfactory system, interconnections between the piriform cortex, basolateral amygdale, orbitofrontal cortex and nucleus accumbens are involved in odor perception and assignment of meaning (recall) to the odors.  Using c-Fos expression as a marker of neuronal activation, this pathway was demonstrated in male rats in which male rats were trained to associate the smell of almond with copulation.  When the trained male rats smelled almond, the aforementioned regions of the brain demonstrated  significantly increased c-Fos expression compared to untrained male rats exposed to the same odor.  

In the vomeronasal system, odor is first detected by vomeronasal receptors located on microvilli that project into the vomeronasal lumen.  Chemical signal is then transmitted to the anterior olfactory nucleus, bed nucleus of the accessory olfactory tract, medical amygdale, posteromedial cortical amygdale, bed nucleus of the stria terminalis via the lateral olfactory tract.  From the medial amygdala and the bed nucleus of the stria terminalis signals are transmitted to the medial preoptic  area, ventrolateral portion of the ventromedial hypothalamic nucleus and premamillary nucleus. The vomeronasal pathway is distinct and separate from the main olfactory pathway although these pathways converge at the medial amygdala.

Chemosensory cues may be large proteins, small lipophilic molecules, highly volatile or of low volatility.  Volatility may play a role in whether chemosensory cues are detected at a distance or require direct physical contact for detection.  Both the main and vomeronasal systems can detect both volatile and nonvolatile cues.

The Bruce effect occurs when a recently  impregnated mouse aborts  her litter in response to pheromones from an unfamiliar male.  Female albino mice in which a vaginal sperm plug was observed after breeding with an albino male were  then housed for 24 hors with either an unfamiliar albino male, an unfamiliar wild-type male,  a castrated albino male, another albino female or the original stud male.   All females housed with  an albino female or the original stud remained pregnant, whereas 28% of females housed with an unfamiliar albino male, 26% housed with a castrated unfamiliar albino male and 71% housed with an unfamiliar wild-type male lost their litter.  Physical contact was not necessary for pregnancy block because the rate of pregnancy block was similar with females housed with the unfamiliar male or housed alone in the cage of the unfamiliar male. 

Pregnancy block induced by chemosensory cues from strange males activate neurons in the medial amygdale, which in turn activate tuberoinfundibular neurons that release dopamine, which acts on the anterior pituitary gland to inhibit the release of prolactin.  In the mouse, in the absence of prolactin, the corpus luteum regresses, progesterone decreases and implantation fails.  Treatment with prolactin or progesterone no more than 48 hrs after mating prevents pregnancy block.  A functional accessory olfactory bulb is involved in pregnancy maintenance because mated females that received an infusion of lidocaine in the accessory olfactory bulb at the time of mating exhibited pregnancy block in response to their mate.  Protein synthesis  in the accessory olfactory bulb is involved in the triggering of pregnancy block because pregnancy block (the Bruce effect) was prevented in females given a protein –synthesis inhibitor 3-6 hours after copulation, but not mice treated immediately after mating.  Thus, the accessory olfactory bulb moderates chemosensory cues that mediate early pregnancy termination by preventing olfactory stimuli from the familiar male from passing to the brain regions that regulate the tuberoinfundibular dopamine neutrons.    

One mechanism is that Fos-like immunoreactivity in limbic and hypothalamic brain regions in female mice exposed to urine from males with which they had recently mated was attenuated compared to females exposed to urine from unfamiliar males.   In the accessory olfactory bulb, urine from either familiar or unfamiliar males induced Fos-like immunoreactivity. Neither castrated males nor females interfere with implantation.  However, if castrated males or females are treated with androgen they will disrupt pregnancy.     Interestingly, urine from adult or juvenile females housed eight per case, or a pool of urine collected from either individually housed female disrupts pregnancy.  It is not clear if the mechanism underlying this phenomenon is similar to that of the Bruce effect.   

Major histocompatibility (MHC) peptides present in the urine may also be contributory to the Bruce effect.  The vomeronasal organ is sensitive to major histocompatibility peptides and is necessary for pregnancy block to occur in response to urine from a male of different MHC background.  Major urinary proteins, although involved in individual and mate recognition do not seem to play a role in pregnancy block.   Simple husbandry practice such as leaving the male with the female after copulation and keeping single-sex rooms or using microisolator tops may optimize reproductive performance in problematic mice.

Onset of puberty may be accelerated in juvenile females by housing them with reproductively capable males  or exposing them to urine from adult males or  estrous, pregnant or  lactating females. Experimental evidence strongly suggests that androgens mediate acceleration of onset of puberty. This phenomenon also occurs in feral mice.  Acceleration of onset of puberty, at least in response to exposure to males, is due to increases in luteinizing hormone, within 30 minutes of exposure.  This effect requires a functional  vomeronasal organ , but not function main olfactory epithelium.  Compounds that induce puberty by activating the hypothalamic-pituitary –gonadal axis elevate estrogen levels.  A complex of compounds  and molecules that includes the major urinary protein  and its ligands is thought to induce early onset of puberty.

Alternatively, onset of puberty may be delayed in both feral and lab mice when females are group-housed.  The chemicals responsible for delay of onset of puberty are in the urine.  The production of the chemosensory cue in lab animals is density dependent.  The main  olfactory system mediates this response and plays a key role in the production of the inhibitory and as yet unidentified chemosensory cue.

Suppression of estrous cyclicity among group-housed females is known as the Lee-Boot effect, in which the diestrous stage of the cycle is prolonged when 3-6 females are housed together.  When housed in very large groups, some females become anestrous.  Group-housed female white Swiss mice appeared to become pseudopregnant.   

The depression of estrus cyclicity  by group housing is mediated partially by the vomeronasal organ, because disruption of the vomeronasal organ reduces the number of females experiencing delayed estrus, but does not completely eliminate the response to urine collected from group-housed females.  The inhibitory pheromone is independent of the ovary, but is dependent on the adrenal gland.    Synchronization of estrus , known as the Whitten effect, occurs when females are exposed to males.

Female pheromones induce a luteinizing hormone surge in both sexually naïve and sexually experienced males.  The vomeronasal system is necessary for part of this response.  The pituitary gland, but not the ovary, is necessary for this female-derived pheromone mediated surge of luteinizing hormone in males.

Females use odor cues to identify and avoid parasite-infected males.  Male mice prefer odors of estrous compared to nonestrous females, and estrous female mice prefer odor cues from dominant males over subordinate males. Adult male mice prefer to investigate estrous females compared to anestrous females or males. Periestrous females prefer to investigate males rather than females.  At other times in their cycles, mice have no preference.  Discrimination of male vs. female olfactory cues relies on the main olfactory system, but preference for olfactory cues of one sex over the other requires the vomeronasal organ. Preference for olfactory cues is mediated by the mesolimbic dopamine system, which has been implicated in reward. 

Many (but not all) studies report that mice express preference for sexual partners with an MHC profile different from their own.  MHC proteins affect the activity of both the main and vomeronasal systems in the mouse.

QUESTIONS:

1. 
Pheromones may be present in

a. 
Urine

b.
Anogenital region

c.
Saliva

d. 
All of the above

2.
Prevention of implantation and early termination of pregnancy is known as the

a.
Bruce effect

b. 
Whitten effect

c. 
Lee Boot effect

3. 
Prolongation of the diestrus stage of the estrus cycle is known as the

a.
Bruce effect

b. 
Whitten effect

c. 
Lee-Boot effect

4.  
The Bruce effect is mediated by pheromone-induced release of

a.
Dopamine

b. 
Serotonin

c. 
Melatonin

d. 
Cortisol

e.  
Prostaglandin F2-alpha

5. 
Synchronization of estrus cycles by male-produced pheromones is known as the

a. 
Bruce effect

b
Whitten Effect

c. 
Lee-Boot effect

6. 
Loss of estrus cyclicity in Swiss white mice is due to 

a. 
Prolongation of the diestrus stage 

b. 
Induction of pseudopregnancy

c. 
Anestrus

7. 
Loss of estrus cyclicity due to increased hormonal levels and persistence of the corpus luteum defines

a. 
Anestrus

b.
Pseudopregnancy

8. 
Loss of estrus cyclicity due to inhibition of the hypothalamic-pituitary –gonadal axis and low hormone levels defines

a. 
Anestrus

b.  
Pseudopregnancy

9. 
Poor reproductive performance may be due to 

a.
The Bruce effect

b. 
The Whitten effect

c. 
The Lee-Boot effect

d. 
A and b

e. 
A and c

10.
Reproductive performance may be improved by

a. 
Allowing  stud to remain with female

b. 
Using microisolator lids

c.
Using single sex rooms

d.  
All of the above

11.
The vomeronasal organ is necessary for

a.
Acceleration of puberty in females

b.
Pregnancy block/Bruce effect

c.
Mate preference based on MHC background

d.
All of the above

ANSWERS:

1.
d

2.
a

3.
c

4.
a

5.
b

6.
b

7.
b

8.
a

9. 
e

10.
d

11.
d

Brudzynski.  Communication of Adult Rats by Ultrasonic Vocalization: Biological, Sociobiological, and Neuroscience Approaches, pp. 43-50

Task 3 – Provide Research Support, Information, and Services

Primary Species: Rat

SUMMARY: Rats are highly social animals and communicate by vocalizing in the audible and ultrasonic range. They are able to use their larynxes in the conventional way  (vibration of vocal folds) to produce audible squeals of 2-4 kHz in the face of real or potential pain, and by “pressure breathing” in which they force air through a stabilized larynx to emit ultrasonic calls of two types.  Rats emit prolonged 22 kHz alarm calls signifying aversive situations and a negative state, or shorter 50 kHz appetitive or social calls indicating a positive state.  It is generally the dominant, or alpha, male that sounds alarm calls, which serve to alert other rats of danger from which the caller is able to escape.  Researchers recently distinguished two major types of social calls, constant frequency (flat) calls, which serve to coordinate social function, and frequency-modulated calls characteristic of reward situations.  These latter calls are used by rats in ways somewhat analogous to human laughter.  

Alarm calls and social calls originate from the core limbic midbrain regions; the ascending cholinergic system initiates alarm calls and the ascending dopaminergic system initiates social calls.  Since these two systems work in a mutually exclusive way, rats normally emit only one type of call at a time.  These disparate call types have distinct acoustic parameters which can be sensed and translated by specialized electronic equipment such as the “bat detector” which lowers ultrasonic frequency down to the range of human hearing.  The detection of rat alarm or social calls can provide information about the general state of the rat organism, and can predict increased cholinergic or dopaminergic activity in the rat brain; but ultrasonic vocalization does not provide information about the rat’s physical or psychological pain.

QUESTIONS:

1. True or False?  Rats emit vocalizations of both audible and ultrasonic frequencies.

2. Fill in the blanks.  Alarm calls of rats are approximately _______ kHz, while their shorter social calls are roughly ________kHz. 

3. True or False?  Ultrasonic rat vocalizations are reliable indicators of rat pain and distress.

4. Which of the following is not a typical frequency of rat vocalizations?

a. 2-4 kHz

b. 15 kHz

c. 22 kHz

d. 50 kHz

2. True or False?  The alarm calls of female rats may be shorter and of slightly higher sound frequency than those of males.

ANSWERS:

1. True

2. 22 kHz, 50 kHz

3. False.  Ultrasonic rat vocalizations provide some information about the overall state of the rat organism but do not provide information about a rat’s physical or affective pain.

4. b. 15 kHz

5. True

Kristal.  The Biopsychology of Maternal Behavior in Nonhuman Mammals, pp. 51-63

Domain: 3- Research

Species: Primary rat, and other species

SUMMARY: “Maternal behavior” describes a set of behaviors shown before, during and after parturition and also through the care and weaning of the young. Although it appears that this behavior is a single action, it is actually a series of actions organized in a specific sequence that appears as a motivated way of caretaking. Although maternal behavior may be anthropomorphized as actions that the pregnant mammal takes for her young in order to prepare a “safe, nurturing environment… that she perceives … as vital to their survival”, individual animals instead respond to immediate stimuli. All mammals nurse their young. However there are major differences in caretaking behaviors depending on the ecology of the species.

Much research has focused on the rat, which has altricial (helpless) young. Other rodents as well as herbivores, omnivores and carnivores have been studied. Through behavioral studies, several categories of behaviors contributing to “maternal behavior” have been identified. 

These include the resolution of conflicting tendencies (approach, avoidance), strings of mini-behaviors that have different causes and mediating factors (placentophagia), inputs and mediation from a variety of behavioral categories (emotion, motivation), and a host of inhibitions (of approach, handling pups roughly).

Virgin female rats do not immediately become maternal, to the contrary – they avoid pups. However, if they are continuously exposed to healthy pups, they eventually become indifferent and then allow them to approach. Infanticide has been studied in rats. The young must emit stimuli to keep the adult female from killing or eating them. “At delivery, parturient carnivores and omnivores show a tendency to ingest everything they deliver, and only a constellation of stimuli emanating from the viable newborn (e.g. squirming, warmth and loud 22- 23 kHz vocalizations) produces inhibition of ingestion by the mother.”

The “maternal neural substrate” is dependent on stimuli from the young, and is primed by hormones associated with pregnancy and parturition. 

“The rapid onset of caretaking behavior at parturition is so vital to the survival of species that it is assured by a number of partially interacting but primarily parallel and redundant systems.” Most researchers propose that the increasing estradiol and its effect on the CNS as the most significant hormone change. Blood transfused from periparturient rats produces a rapid onset of maternal behavior in virgin females.

Other neurohormones such as oxytocin and opioids have complex interactions with inhibitory and increased receptor activity that allow for high levels of opioids without the negative side effects seen from excess external opioid administration during the postpartum period. 

Further, the cortex, prefrontal cortex and limbic system are involved in maternal neural activity. Stress has an overall effect on maternal behavior and can cause aberrant maternal behavior resulting in pup death, pup killing or weak neonates. Stress can include changes in light- cycle, caging, ambient noise, olfactory stimuli and others.

QUESTIONS: T/F

1. 
Maternal behavior in nonhuman mammals appears to be a streamlined, instant set of behaviors upon parturition; however, it involves a constellation of redundant neural circuitry that reinforces specific behavioral components.

2. 
Afterbirth materials contain placental opioids-enhancing factor (POEF2) that potentiate opiate receptors.

3. 
The pain threshold of the mother is increased during early lactation, but as pups get older, her pain threshold drops significantly and the mother begins to avoid the pups, facilitating weaning.

ANSWERS:

1. 
T

2. 
T

3. 
T

Wersinger and Martin.  Optimization of Laboratory Conditions for the Study of Social Behavior, pp. 64-80

Domain 4:  Animal Care

The authors attempt to describe social behavior as a highly plastic modality that is influenced by many internal and external factors.   The study of social behavior can be challenging because of the numerous facets of behavior that are optimally expressed under specific circumstances; additionally, social behavior is sensitive to environmental factors that are often affected by routine husbandry conditions that are set in place to maintain a standard of care for the animals.  The major goal of this article was to review major factors that can affect animals’ social behavior in the laboratory so that investigators and facility personnel can optimize conditions for the laboratory analysis of social behavior.

QUESTIONS:

1. The Animal Welfare Act specifically excludes which of the following species:

a. Zebra finches

b. California deer mice (Peromyscus californicus)

c. Rattus norvegicus

d. Nile grass rat

e. Both a and c

f. Both b and d

2. True or False?  Violation of the AWA by not conforming to its requirements can result in criminal prosecution.

3. Define social behavior.

4. Which of the following terms refers to animals that are intermittently active throughout a 24-hour period?

a. Crepuscular

b. Diurnal

c. Cathemeral

d. Nocturnal

5. Which species is/are nocturnal in the wild and diurnal in the laboratory?  Give an example of a species that is the exact opposite.

6. What rodent animal species is a long-day breeder with 16 hours of light and 8 hours of dark?  Short-day breeder? What species breeds well irrespective of photoperiod?

7. True or False?   The neurochemistry and behavior of singly housed mice and rats are different from those of group-housed mice and rats; group housed male mice are less aggressive than their singly housed counterparts.

8. Which regulation states that if animals are removed from the facility for longer than 12 hours, the IACUC must inspect and approve the new location?  Which regulation allows up to 24 hours out of the facility for animals exempt from the AWA?  

9. True or False? The Guide encourages social or group/pair housing as conspecific are considered the best form of enrichment.

ANSWERS:

1. e.  Both a and c

2. True

3. Social behavior = behavior that affects or is performed in response to a conspecific

4. c.  Cathemeral (see Table 1 for all definitions)

5. Oryctolagus cuniculus; Golden hamster is diurnal in the wild and nocturnal in a lab setting

6. Syrian hamster; sheep; avian tropical zebra finch

7. True

8. AWA (12 hours); PHS Policy (24 hours)

9. True

Nelson.  Behavioral Studies and the IACUC: Challenges and Opportunities, pp. 81-84

Domain 5: Regulatory responsibilities


SUMMARY: The author expresses the need for IACUC members to have an appreciation for the species-specific needs and behaviors of study animals when evaluating animal care and use protocols involving behavioral studies.  Moreover, the author urges utilization of best practices to successfully balance the needs of the animal with the scientific goals of the experiments. 

QUESTIONS:

1.  
Which group is responsible for publication of the Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research? 

2.  
Define anthropomorphism 

3.  
Define conspecific 

4.  
What individual or entity is responsible for ensuring an institution's adherence to the US Government Principles for the Utilization and Care of Vertebrate Animal Used in Testing, Research, and Training. 

a. 
Attending Veterinarian 

b. 
IACUC 

c. 
Institutional Official 

d. 
Research compliance officer 

5.  An animal that experiences unrelieved pain or distress would be classified as a USDA Category 

a. 
B 

b. 
C 

c. 
D 

d. 
E 

ANSWERS:

1. 
National Research Council 

2. 
Anthropomorphism is the attribution of uniquely human characteristics to non-human creatures and beings 

3. 
An organism belonging to the same species as another organism 

4. 
C 

5. 
E 

Zurlo et al.  Adequate Veterinary Care for Animals in Research: A Comparison of Guidelines from Around the World, pp. 85-88

Domain: 5

Species: None

SUMMARY: While veterinary medical care is an essential component of animal care and use programs, the guidelines and those responsible for veterinary care of animals in biomedical research varies among countries. In the United States, the Guide for the Care and Use of Laboratory Animals published by the National Research Council through ILAR provides guidelines for the veterinary medical care of research animals. The Guide serves as a point of reference for many countries and provides guidelines for the voluntary accreditation of institutions by AAALAC. In 2007 groups of people from different countries (USA, Canada, UK, India, Japan, Singapore, Australia and New Zealand) and institutions met to compare and contrast the guidelines for veterinary care in biomedical research among different countries. 

Veterinary care guidelines originate, in most circumstances, from professional organization of lab animal veterinarians rather than government legislation. These guidelines provide recommendations for appropriate qualifications for veterinarians, the authority of the lab animal veterinarian in oversight and the role of the veterinarian in research activities and protocol review. 

The qualifications required by different countries vary for veterinarians in research. US and UK law mention required qualifications for veterinarians. Professional organizations in US, Canada and Europe make specific recommendations for veterinarians in laboratory animal research, mainly that they have training or experience in the management of these species. In the US and Canada, ACLAM certification is desirable, but not mandatory. In the UK, the Named Veterinary Surgeon in a lab animal facility must attend a training course accredited by the Royal College of Veterinary Surgeons during the first year in that position. India and Singapore require that a veterinarian have experience in lab animal science or medicine. Singapore requires the veterinarian by licensed by the country’s Agri-Food and Veterinary Authority. Japan has no specific guidelines for qualification. New Zealand and Australia state a veterinarian must have appropriate qualifications and familiarize themselves with the biology and clinical characteristics of the species used.

In the US and Canada the professional organizations of laboratory animal medicine state that veterinarians must have appropriate authority to execute the duties inherent in ensuring the adequacy of veterinary care and oversight of all aspects of animal care and use. The veterinarian must have the authority to ensure appropriate administration of anesthesia and analgesia, as well as to perform euthanasia if necessary for animal welfare. Veterinary authority varies across European countries with the veterinarian being responsible in some cases and the researcher having the higher authority in other cases, but the researcher is obliged to respond to veterinary advice. 

The veterinarian is a partner in animal research, not only advising the investigators directly during protocol development and implementation, but also serving on the IACUC, animal ethics committee or ethical review process. A major role of the veterinarian is monitoring and maintaining animal health and well being through health monitoring programs, preventative care, disease surveillance, daily health observation, appropriate use of analgesia and anesthesia, euthanasia, resolution of disease outbreaks, surgical, post-surgical and post-procedural care, maintenance of clinical records and animal well-being and behavioral management.   In Europe, Canada and the United States these animal health requirements are delineated as the responsibility of the veterinarian. Japan has no specific guidelines for the role of the veterinarian; animal health is assigned to the principal investigator. China is moving in this direction as well. In Australia and New Zealand, the major influence of the veterinarians in animal care is through the Animal Ethics Committee. Veterinarians may also be responsible for training institutional personnel, assisting with occupational health and safety programs, advising on biological and chemical hazard policies, monitoring standards of hygiene, monitoring zoonotic diseases and advising on the development and implementation of disaster plans. 

There are several different approaches to the oversight of laboratory animal health around the world: 1) Major responsibility is assigned to the veterinarian and animal care staff (US, Canada, Europe, India and Singapore), 2) Onus is on the investigator using the animals (Japan, China), and 3) Oversight of the Animal Ethics Committee is responsible for maintaining appropriate animal health (Australia, New Zealand). These differences significantly affect the training and education lab animal veterinarians. The differences may also hamper the ability of institutions to ensure uniform care of animals across international boundaries. The formation of the International Association of Laboratory Animal Medicine (IACLAM) is the first attempt by veterinarians around the world to explore harmonization of training and care standards. 

QUESTIONS:

1. In which of the following countries, is the Animal Ethics Committee responsible for overseeing adequate veterinary medical care of animals used in research?

a. United States

b. United Kingdom

c. New Zealand

d. Japan

2. True or False: In Japan, the health care of the research animals is the responsibility of the principal investigator.

ANSWERS:

1. 
c. New Zealand

2. 
True

 


Critser et al.  2009.  Proceedings of the Conference on Swine in Biomedical Research.  ILAR J 50(1):89-94.

Species: Pig

This conference synopsis covered the use of swine models in 4 main areas:

· Swine models of human disease

· Myocardial angiogenesis in hypercholesterolemic diabetic Yucatan pigs.  Pigs were induced using a high-fat diet and alloxan followed by ameroid constrictors on the left circumflex coronary artery.  A dysfunction in eNOS resulted in a decrease in angiogenesis in the hypercholesterolemic and diabetic animals.

· Pigs for development of new surgical techniques and tools and as training for surgery and emergency treatment of humans

· Swine models of atherosclerosis.  Pigs are more similar to human disease than mice in the development of atherosclerosis in response to high-fat/cholesterol diets and the presence of cholesterol ester transferase protein (CETP)

· Genomics

· The swine genome is in the process of being sequenced (www.swinegenomics.com)

· Resources for genomic mapping and transcriptional profiling are available (www.animalgenome.org/pigs) 

· The National Swine Resource and Research Center is a NIH funded site to produce genetically modified pigs

· Physiology

· Gnotobiotic swine models develop mild diarrhea and have a serologic conversion when infected with human norovirus.

· Pigs have been proposed as an ideal model for human obesity since they lack brown fat postnatally and have a similar metabolic and cardiovascular system to humans.

· Swine have similar skeletal growth and mineralization characteristics to humans including the response to nutritional or physical load changes

· Pigs have been used to study the impact of nutrition on immunity

· Cryopreservation techniques for pigs are being developed.  Problems arise since the embryos are high in lipid and the sperm are extremely sensitive to osmotic and temperature changes

· Organ transplantation

· Currently available genetically engineered pigs (GalT-KO) are not able establish immunologic graft tolerance, although they reduce the incidence of hyperacute rejection and early graft failure.  Additional modifications, such as overexpression of CD39 and thrombomodulin may improve graft survival

· Three lines of MHC-inbred swine are available to allow transplantation across defined MHC barriers.  Tolerance and chronic rejection models have been developed in these lines through the use of cyclosporine to blunt acute rejection

· Immunosuppression protocols are being developed to allow intraportal pig to primate implantation of porcine pancreatic islets.  The protocols include basiliximab, sirolimus, anti-CD154, and/or CD28 antagonists.  Since these protocols are often associated with severe morbidity, models are being developed for transplantation into an engineered, prevascularized, cytoprotective, and immune-privileged implantation site to allow for local and selective immunosuppressive protocols.

· A novel tissue and organ engineering technology (organ printing) was discussed.  This allows for the construction of 3D biological structures of specific shape, functionality, and composition for drug testing and regenerative medicine.  

QUESTIONS:

1. What is the mechanism of diabetic induction using alloxan?

2. What is DXA and what is it used to assess?

3. Which of the following is/are diseases of cartilage:

a. Osteoarthritis

b. Osteochondrosis dissecans

c. Osteomalacia

d. Osteoporosis

2. Which of the following is the designation for the major histocompatibility complex in pigs:

a. MHC

b. SLA

c. SLC

d. PLA

3. What gene is knocked out in the GalT KO pig?

ANSWERS:

1. Alloxan is toxic for pancreatic beta cells.

2. DXA (dual energy X-ray absorptiometry) is used to assess skeletal mass

3. a and b

4. b

5. galactosyl transferase which eliminates the principal human anti-pig antibody (Gal 1,3α Gal)

