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Biology of the Rabbit  (pages 8-24)

Introduction

*
The laboratory rabbit (Orycotolagus cuniculus) belongs to the =

family Leporidae, order Lagomorpha.=20

*
Have 2 pairs of upper incisors (they are born with 3 upper pairs =

but lose the outer pair early).=20

*
Breeds commonly used: the Dutch Belted (1.5 to 2 kg); the New =

Zealand White (5 to 6 kg); and the Flemish Giant (8 to 9 kg).=20

*
Emotional stress can cause a fall in body temperature (like the =

rat) and may cause leucopenia. In most endotherms, including the human, =

emotional stress tends to cause an increase in body temperature.=20

*
Compulsive water drinking of psychogenic origin can be brought on =

by loud and rough noise and may cause diabetes insipidus.=20

*
Stress in rabbits can also cause cardiomyopathy and gastric =

lesions.=20

*
The rabbit skeleton weighs about one-half that of a cat of the =

same body weight.=20

External Features

*
The rabbit skin, as in the rat, has blood vessels immediately =

under the corium layer, but the fascia superficialis in the rabbit is well =

differentiated because of its elastic fibers and dense collagen content =

(as in mice and guinea pigs).=20

*
The neck has a dewlap that may develop a moist dermatitis due to =

slobbering.=20

*
The female has 4 or 5 pairs of nipples on the ventral surface of =

the abdomen and thorax.=20

*
Ducts empty into the nipples independently (unlike most =

mammals).=20

*
The buck has no nipples.=20

*
Penis is posterior to the scrotal sacs (all lagomorphs).=20

*
4 digits in the posterior extremity. 5 in the anterior.=20

The Eye

*
The rabbit has laterally positioned eyes.=20

*
Vision is not solely binocular.

*
Nictitating membrane: 3rd eyelid.=20

*
Prominent Harderian gland.=20

*
The ciliary body has only a radial muscle (unlike humans).=20

*
The rabbit eye has very few cones (the color sensitive receptors), =

and rabbits are probably color-blind.=20

*
"Look" nystagmus (a movement that is only generated when objects =

that draw the attention move in the visual field), as differentiated from =

"stare" nystagmus, is always absent in the rabbit.=20

The Pinnae

*
The pinnae (external ears) can move independently of each =

other.=20

*
Have large sebaceous glands, providing easy access for a carcinogen=

.=20

*
Have 3 distinct vascular layers: intermediate vascular layer (main =

arteries, veins, and branches); frontal and dorsal vascular layers =

(beneath the epithelia; most of capillary beds).=20

*
Blood pressure in the central ear artery is about 10 torr less =

than the pressure in the common carotid artery.=20

*
Cold reception from the ear is transmitted through the trigeminal =

nucleus, but afferents from the rabbit ear pass primarily through the =

spinal cord, with little or no representation in the trigeminal nucleus.=20=

The Gastrointestinal Tract

*
Rabbit deprived of coprophagy do not survive fasting of more than =

7 d. (drinking excessively, as much 650% of normal on the 3rd day without =

food; can become sodium depleted).

*
Rabbits (like guinea pigs and rats) may decrease their water =

intake during heat stress (withdrawal of water from the cecum and cecal =

impaction).=20

*
Rabbit depends on the sensitivity of the lips and vibrissae for =

normal ingestion.

*
Dental formula: (2/1 0/0 3/2 2-3/3) x 2 =3D 26-28

*
If the teeth do not wear properly, as with a dislocation, the =

incisors continue to grow and may appear as tusks.=20

*
The molars have no roots and have deep ridges on the surface that =

help to comminute the food.=20

*
The chewing is from side to side and forward and backward at a =

rate of about 200 cycles per min.

*
When the teeth do not meet properly, an inflammation may result =

(slobbers), leading to food refusal and starvation.=20

*
4 pairs of salivary glands: the parotid, the submaxillary, the =

sublingual, and the zygomatic.=20

*
Rabbits do not have major sublingual gland.=20

*
The zygomatic salivary gland (absent in humans) lies in the =

anteroventral angle of the orbit, just ventral to the lacrimal gland that =

lubricates the upper eyelid.=20

*
The amylase activity in the rabbit is comparable to that of humans =

and rats.=20

*
Galactosidase activity in the salivary glands of the rabbit is =

comparable to that in the hog, dog, or rat.=20

The Esophagus

*
The esophagus has 3 layers of striated muscle and extends into the =

cardiac part of the stomach. (In humans the lower 3rd is smooth muscle)

*
Rabbits have no mucous glands in the esophagus.=20

The Cardia

*
Rabbits cannot regurgitate the stomach contents, due to the =

anatomic arrangement of the cardia.=20

The Stomach

*
The rabbit's stomach comprises about 15% of the volume of the =

gastrointestinal tract and is never empty in a healthy rabbit.=20

*
The parietal cells also secrete intrinsic factor in the rabbit, as =

in the guinea pig, cat, and primate.=20

The Small Intestine

*
The small intestine is about 12% of that of the entire gastrointest=

inal (GI) tract.=20

*
The bile duct opens into the duodenum near its origin whereas the =

pancreatic duct opens near its terminus.=20

*
Brunner's glands (mucous and serous cells) extend over a greater =

area of the duodenum in rabbits than they do in most species.=20

*
The terminal portion of the ileum empties into an enlarged rounded =

viscous, the sacculus rotundus (ampulla ilei), which is unique in the =

rabbit.=20

*
The ileo-cecal valve, allows chyme to pass from the ileum to the =

sacculus rotundus, retarding reverse flow.=20

*
Two different contractile mechanisms operate in the small =

intestine of the rabbit: 1) a graded slow contraction of the longitudinal =

muscle that increases with the degree of distention; and 2) a peristaltic, =

non-graded contraction of the longitudinal muscle that occurs concomitantly=

 with a wave of contraction of the circular muscle.=20

*
Passive immunity is acquired before birth (limited ability to =

absorb immunoglobulins).=20

The Large Intestine

*
The large intestine is composed of the cecum and the colon.=20

*
The cecum in the rabbit is large (40% of the total digestive =

tract).=20

*
The cecum pH shows wide diurnal variations: being most alkaline in =

the morning and most acid about midafternoon (adults: 5.9 to 6.8; =

weanlings: 5.4 to 6.3).=20

*
The cecotrophs (soft feces) are eliminated on a regular basis once =

or twice a day, and are ingested directly from the anus (cecotrophagy; =

coprophagy).=20

*
The protein content is reinforced by the absorption of urea into =

the cecum from the blood, followed by the synthesis of ammonic acids from =

urea by microorganisms.=20

*
The cecum of the rabbit does not contribute much to the digestion =

of crude fiber.

*
In germfree animals, the number of goblet cells increases =

throughout the intestinal tract, and the rate of mucin production per =

goblet cell increases.=20

*
The feces of germfree animals contain about 65% water whereas =

feces from conventional animals normally contain about 15% water.=20

*
The colon of the New Zealand white rabbit is about 1m long and is =

divided into several parts: the ascending colon, (composed of 5 parts: 3 =

limbs extending forward and 2 limbs extending backward); the transverse =

colon; fusus coli; the descending colon =20

*
The 1st limb of the ascending colon has 3 taeniae forming 3 rows =

of sacculations: haustra.=20

*
The fusus coli is the pacemaker that regulates the passage of hard =

feces and soft feces (cecotrophs).=20

The Liver

*
The space of Disse, located between the wall of the sinusoids and =

the wall formed by the hepatocytes, is so narrow in the rabbit that it is =

difficult to observe.=20

*
The liver presents 4 lobes: right and left lobes (subdivided into =

anterior and posterior lobules); the quadrate lobe; the caudate lobe=20

*
Like rats and oxen, rabbits have a higher concentration of =

rhodanese, the enzyme required for the synthesis of thiocyanate, than is =

found in all other animals tested.=20

*
Unlike primates (including humans), rabbits cannot conjugate =

glutamine as a detoxication mechanism.=20

*
The rabbit, like the cat and the rat, has a liver enzyme that is =

efficient in metabolizing atropine. Some rabbits (about 25%) have a =

heritable ability to inactivate atropine.=20

*
Taurine, a common conjugate with bile acids in most mammals, is =

not a prominent conjugate in the rabbit.=20

Gallbladder

*
Produce large volumes of bile given their size (e.g. 7X more than =

a dog, on a per kilogram body weight basis).

*
Secretin has no effect as a cholorectic due to continual maximal =

bile flow output.=20

*
Renal excretion of bile salts is double that of other mammals.

*
Glycodeoxycholic acid is the primary bile acid component; however =

the primary bile acid formed by hepatocytes is cholic acid.

*
Obstruction of a bile duct leads to rapid hepatic cirrhosis, =

atrophy with concomitant hypertrophy (e.g. 4-6 weeks in rabbits as opposed =

to 12-15 months in dogs and monkeys).

Pancreas

*
Blood supply by splenic and pancreatico-duodenal vessels make =

survival pancreatectomy challenging.

*
Pancreatectomized rabbits can survive for more than 30 days =

without insulin.

*
Bilateral vagal transection does not impact on secretin production.=

*
Proteolytic enzyme production continues in duodenal lumen despite =

pancreatic duct ligation, and within 4 weeks can reach levels seen in non =

ligated controls.

Heart

*
No tricuspid valve, right AV is bicuspid.

*
Automaticity of valves independent of catecholamine stimulation.

*
A large proportion of the myocardium is supplied by the left =

ventricular branch of the circumflex artery as opposed to the left =

anterior descending artery.

*
Infarction is first detected in the mid myocardium, spreading to =

the endocardium and epicardium

*
Relatively resistant to oxidative free radical damage.

*
Cardiopulmonary arrest can be triggered by mild mucous membrane =

irritants (e.g. smoke, chloroform, ammonia).

Circulation

*
Carotid ring ossification is common. =20

*
Higher carotid arterial compliance due to increased elastin to =

collagen ratio.

*
Lack of aortic nerve chemoreceptors.

*
Separation of depressor nerve from vagal trunk along entire length =

of neck.   =20

*
In the ear the AV circulation opens below 15C, whereas in humans =

the AV shunt in the extremities closes in response to the cold.

*
Internal carotid artery is primary blood supply to the brain.  =

Vertebral arteries incapable of providing sufficient collateral support.

Blood

*
High serum calcium levels as compared to other species.=20

*
Serum Ca dependent on dietary intake.

*
Heterophil is the neutrophil equivalent.

*
Basophils can account for 8-10% of circulating WBCs.

*
Acute infections not associated with leukocytosis.

*
Stress leukopenia.

Kidney

*
Only mammal in which tubule and basement membrane can be removed =

as a complete unit.

*
Unipapillate.

*
PRH does not induce phosphaturia.

*
Anoxia causes arteriolar vasoconstriction and reduced renal =

function, unlike in dogs where increased urine output and electrolyte =

excretion occurs.

*
Great capacity to maintain stable GFR despite significant water =

diuresis.

*
Presence of ectopic glomeruli in adult rabbits.

*
Loop of Henle dominated by long loops.

*
Negligible permeability differences to sodium and chloride in the =

short and long limbs.

*
Significant urine excretion of Ca and Mg. Minimal resorption in =

thick ascending limb (TAL).

*
No resorption of bicarbonate in rabbit TAL. Urine often contains =

bicarbonate gravel.

*
Intermedullary collecting duct insensitive to loop diuretics.

*
Extremely high rate of uric acid excretion, up to 160% of filtered =

load.

Skeleton

*
Represents only 8% of body weight.

Metabolism

*
Neonates are ectotherms until post natal day 7.

*
Neonates have up to 16% body fat=20

*
Adipose tissue resistant to effect of catecholamines.

*
Steroid sensitive.

Water Metabolism

*
Extreme tolerance to dehydration, withstanding a water loss equal =

to 48% body weight.  Dogs succumb to circulatory failure when water losses =

reach 11-14% body weight.

*
Polydipsia develops in face of fasting.

Reproduction

*
Females are induced ovulators and possess 2 cervices.=20

*
Central implantation.

*
Hemoendothelial placentation.

*
Estrogen fails to induce vaginal epithelial cornification

*
Scrotum and testes are anterior to penis.

Lactation

*
Pups suckle once in 24 hours.

*
Neonatal intestine impermeable to macromolecules. Maternal =

immunity transfer is via the hemoendothelial placenta.

Questions:

1. Rabbits are born with ___ upper pairs but lose the outer pair early.

2. Emotional stress can cause a ____ in body temperature (like the ___) =

and may cause ________.=20

3. How many nipples has the rabbit female=20

a.
2 or 3 pairs =20

b.
3 or 4 pairs=20

c.
4 or 5 pairs

d.
5 or 6 pairs

e.
6 or 7 pairs

4. True or False: The rabbit has 5 digits in the posterior extremity and 4 =

in the anterior.

5.  What is the name of the 3rd eyelid?

a.
Palpebral membrane

b.
Nictitating membrane=20

c.
Palpebral slant=20

d.
Nictitating slant

6. True or False: The penis is posterior to the scrotal sac.

7. The ciliary body has only a ______ muscle (unlike _______).

8. The movement that is only generated when objects that draw the =

attention move in the visual field is called,=20

a.
"Watch" nystagmus

b.
"Functional" nystagmus=20

c.
"Stare" nystagmus=20

d.
"Look" nystagmus

9. "________" nystagmus, is always absent in the rabbit.

10. The pinnae have 3 distinct vascular layers: ________ vascular layer =

(main arteries, veins, and branches); _______ and _______ vascular layers =

(beneath the epithelia; most of capillary beds).

11. Cold reception from the ear is transmitted through the _______  =

______, but afferents from the rabbit ear pass primarily through the =

_________  __________.

12. Rabbit deprived of coprophagy do not survive fasting of more than

a.
6 d

b.
7 d

c.
5 d

d.
8 d

13. Dental formula:=20

a.
(2/1 0/0 3/2-3 2/3) x 2 =3D 26-28=20

b.
(2/1 0/0 2-3/2 3/3) x 2 =3D 26-28=20

c.
(2/1 0/0 3/2 2-3/3) x 2 =3D 26-28=20

d.
(1/1 0/0 3/2-3 3/3) x 2 =3D 26-28

e.
(2/1 0/0 3/2 3/2-3) x 2 =3D 26-28

14. Name the 4 pairs of salivary glands.

15. The ________ salivary gland (absent in humans) lies in the anteroventra=

l angle of the orbit, just ventral to the _______ gland that lubricates =

the _____ ______.

16. True or False: The amylase activity in the rabbit is comparable to =

that of humans and rats.

17. The parietal cells also secrete intrinsic factor in the=20

a.
cat

b.
guinea pig

c.
rabbit

d.
primate=20

e.
All of the above

18. The terminal portion of the ileum empties into the ______  _______.

19. True or False: Passive immunity is acquired after birth.

20. What is the name of the pacemaker that regulates the passage of hard =

feces and soft feces (cecotrophs)?

a.
fusus coli

b.
haustra

c.
sacculus rotundus

d.
taeniae

e.
All of the above

21. What are the liver lobes?=20

22. True or False: The space of Disse is wide in the rabbit and easy to =

observe.

23.
Why is the rabbit the animal model of choice to study Purkinge =

fibres?

24.  Why are rabbits exquisitely sensitive to low dose acid administration?=

25.  What is unique about the WHHL strain?

Answers:

1. 3

2. Fall; rat; leucopenia=20

3. 4 or 5 pairs

4. False

5.  Nictitating membrane=20

6. True=20

7. Radial; humans=20

8. "Look" nystagmus

9. Stare=20

10. intermediate; frontal and dorsal=20

11. Trigeminal nucleus; spinal cord=20

12. 7 d

13. (2/1 0/0 3/2 2-3/3) x 2 =3D 26-28=20

14. The parotid, the submaxillary, the sublingual, and the zygomatic.

15. Zygomatic; lacrimal; upper eyelid=20

16. True=20

17. All of the above

18. Sacculus rotundus=20

19. False

20. Fusus coli

21. Right and left lobes (subdivided into anterior and posterior lobules); =

the quadrate lobe; the caudate lobe=20

22. False

23. There is no connective tissue admixture with Purkinge fibers, thus =

simplifying microelectric recording of this distinct cell population.

24. Metabolic acidosis does not trigger glutamine deamination, and is =

responsive only to bicarbonate administration.=20

25. A defect in low density lipoprotein (LDL) receptors, predisposing =

these rabbits to atherosclerosis.

The effect of commonly used vehicles on canine hematology and clinical chemistry values (pages 25-29)

Drug metabolism and pharmacokinetic (DMPK) studies are in important phase in drug discovery research.  Compounds are administered via the intravascular or extravascular routes to animals to calculate carious pharmacokinetics parameters.  An important step in this process is dissolving the novel compound in a safe vehicle.  The ideal vehicle should readily be dissolve all compounds, be nontoxic and nonirritating, cause minimal to no red blood cell hemolysis, and exert no pharmacological activity.  To date, few vehicles have been examined for their acute on dogs.  The authors in the present study evaluated 9 vehicles (8 solvents plus saline [propylene glycol, polyethylene glycol 400, glycofurol, hydroxypropyl *-cyclodextrin, dimethyl sulfoxide, N-methyl-2-pyrrolidone, dimethlyacetamide, ethyl alcohol, and saline]).


Material and Methods:  Sixteen male Beagle dogs were evaluated.  The dogs were randomly divided in 2 groups of 8 dogs.  Each group (Group A, Group B was used to test saline and 4 of the 8 solvents (page 26).


Results: Of the 8 dogs given propylene glycol, 2 vomited a small amount of bile acutely after infusion ended.  They then recovered uneventfully.  One dog in group A developed an ulcerated skin lesion on its chest due to self trauma of a pre-existing mass.  The lesion was treated and the mass was removed.  One dog from group B was diagnosed with unilateral otitis externa during its last vehicle administration that was treated.  Most dogs on study remained with established normal canine hematology and serum chemistry reference ranges.  The dog that developed otitis externa did have elevated total protein and globulin levels beginning when the dog received its third vehicle infusion of dimethlyacetamide (DMA) which remained elevated until end of study.  This same research beagle had minimally elevated alkaline phosphatase beginning with its first vehicle infusion of 10% DMSO at baseline (table 2, page 28).  Mean values for 2 serum chemistry parameters and 13 hematology parameters were statistically different from their comparable controls (Table 3, page 28.  The authors state that even though statistically significant differences were found for a few parameters, when direct comparisons were made between vehicles and saline, there were no biologically relevant differences.


Conclusion:  The authors concluded that the dose, route, and manned described, all of the vehicles tested in this study were clinically safe to use.  There were no adverse effects on hematology or serum chemistry parameters.  This study will aide in the development of guidelines on vehicles acceptable for use in dogs.

Questions:

1. T or F. The ideal vehicle should readily be dissolve all compounds, be non toxic and nonirritating, cause minimal to no red blood cell hemolysis, and exert no pharmacological activity.

Answers:

1. T

Clinical pathology laboratory values of rats housed in wire-bottom cages compared with those of rats housed in solid-bottom cages (pages 30-35)

The basis for the study was to evaluate possible differences in Clinical pathology values in rats housed on wire-bottom cages versus rats housed on solid bottom cages with bedding.  The impetus for the study was that the "Guide" recommends housing rats on solid bottom cages but 80% of all rats in toxicological studies in the US are still housed on wire-bottom cages. There is a concern that altering housing conditions could alter commonly evaluated clinical pathology laboratory values.  Two equal groups of male SD rats with a known health status were housed in a controlled environment. One group was housed on wire-bottom cages and the other on solid-bottom cages with bedding. Blood and urine was collected before, during and at the end of the study, which lasted 4 weeks. Also at the end of the study liver tissue was collected for CYP450 isoenzymes.  At the end of the study there was no statistical difference in blood work or serum chemistries. While some of the parameters evaluated for hematology (RBC,Hg,Hct,RCDW, absolute neutrophils and eosinophils) did show statistical differences none of the parameters were out of the normal reference range.  There were no statistical differences in any parts of the urine analyses, coagulation studies and CYP450 isoenzymes.

Discussion:

Historically rats used for toxicological studies have been housed on wire-bottom cages. Painful foot lesions are observed on rats fed ad lib on wire-bottom cages. Since the 1996 publication of the "Guide" both the National Research Council and AAALAC have recommended that rats be housed on solid-bottom cages with bedding. A reluctance to change the housing conditions in toxicological studies continues because of concerns that this may lead to differences in clinical pathology data.

This study shows that there are no biologically relevant differences in the clinical pathology parameters evaluated between the two study groups. This study also revealed that Alpha-dri had no adverse effects on the activity of CYP450 isoenzymes.  


In summary, this article supports the use of solid-bottom cages for the housing of rats in toxicological studies.

Questions:

1. T/F Both the National Research Council and AAALAC support the use of solid-bottom cages for the housing of rats.

2. T/F The use of a cellulose based bedding in this study affected levels of CYP450 isoenzymes.

3. T/F Finding a statistical difference in clinical pathology Parameters does not infer a biologically relevant difference.

Answers:

1. T

2. F

3. T

Polymerase chain reaction detection of Pseudoloma neutrophilia, a common microsporidian of Zebrafish (Danio rerio) reared in research laboratories (pages 36-39)

This article described the development of a sensitive and specific PCR assay for detection of the microsporidian parasite, Pseudoloma neurophilia, on screenings of zebrafish research colonies. P. neurophilia has been detected in zebrafish from 53% (34 of 64) of the laboratories submitting to the diagnostic service of the Zebrafish International Resource Center at the University of Oregon. In zebrafishP. neurophilia infects the spinal cord and ventral nerve roots. The infection may extend to somatic muscle and cause multifocal myocytolysis and myositis. These severe infections can result in emaciation, referred to as "skinny disease", or scoliosis. The method of transmission between fish is not known. Exchange of strains of zebrafish among research facilities is likely the reason for widespread infection among colonies. Quarantine of stocks and egg disinfection prior to admittance into tanks associated with the main water systems decreases the likelihood of colony infection. Wet mounts of the central nervous system have been used to detect P. neurophilia; albeit it is tedious to dissect the tissue. General primers designed to amplify sequences of the ribosomal DNA gene of several microsporidian parasites were used to determine whether sufficient amounts of DNA were in the samples of spores and tissue. Then primers, specific for P. neurophilia small subunit ribosomal DNA, were used to generate a 788-base pair PCR product without extraneous reaction products. Ten spores or fewer were the lowest amount of DNA used to consistently detect P. neurophilia infection. The rate of detection from 10 spores purified or from infected tissue was 5 of 5 and 4 of 4, respectively. Infection of zebrafish research colonies with P. neurophilia can be detected by histology of whole fish or spinal cord and PCR analysis. However, histology is most appropriate to detect pathologic changes while PCR can detect gene sequences of various stages of P. neurophilia.  PCR analysis can be used to screen large numbers of samples, subclinical populations, young fish, water, and other materials.

Questions:

1) Which template for PCR can be used to detect all stages of the parasite Pseudoloma neurophilia in zebrafish research colonies?

    a. sequences of ribosomal RNA

    b. sequences of small subunit ribosomal DNA

    c. sequences of the ribosomal DNA gene

    d. sequences of spinal cord DNA

2) Which tissue is used for PCR detection of Pseudoloma neurophilia infection in zebrafish?

    a. spores and brain tissue

    b. purified spores and heart tissue    

    c. purified spores and infected spinal cords

    d. spores and muscle

3) Which is the etiologic agent of "Skinny disease" in zebrafish?

    a. Loma salmonae

    b. Nucleospora salmonis

    c. Glugea stephani

    d. Pseudoloma neurophilia

Answers

1.  b

2.  c

3.  d

Life history and aging of captive reared California sea hares (Aplysia californica) (pages 40-47)

What is a Sea Hare?

·        Sea Hares are hermaphroditic, opisthobranch mollusks that inhabit shallow ocean waters

·        Feed on seaweeds, especially red ones such as the red macroalga Gracilaria ferrox

·        Have a simple nervous system with large, easily identified neurons 

·        Used as a model for neurobiological studies

·        Can be raised in captivity (13 - 15 C, 14:10h)

Life Cycle Info:

·         5 phases of development

o       Embryonic (ferilization to egg hatching)

o       Planktonic (veliger larvae feed on phytoplankton)

o       Metamorphic (veliger larvae transform into benthic juvenile herbivores)

o       Juvenile (from metamorphosis to sexual maturity)

o       Adult (egg laying begins)

·        Temperature profoundly affects reproductive activity

·        In the wild, it is thought that the rise in temperature in spring triggers gonadal development and facilitates egg laying

·        Aplysia cultured in the laboratory grow and mature at fairly consistent rates

This Study:

·        They studied ~ 50 animals from each of 4 cohorts of A. californica in a hatchery, raised from 4 egg strands of wild caught brood stock

·        3 cohorts grew and reproduced well, one grew and reproduced poorly

·        Mean maximum weights of each cohort varied from 67.9 ± 70.5g to 358 ± 137g

·        Large variations in mass within a cohort are typical for Aplysia reared in the laboratory

They Found:

      Mean Life span:  209 - 376 d

      Median Life span:  227 - 241 d

      Age at first spawn:  144 - 241 d

         Growth rates were higher in cohorts receiving ad lib food

·        Time to sexual maturity was shorter in ad lib fed cohorts

·        All cohorts became sexual mature at 160 g (even the poorer growing cohort)

·        At a constant temp of 13 - 15 C, and identical stocking density, the rate of sexual maturity depends solely on feeding levels

·        Life span ranged from ~ 250 to 350 days

·        Even at constant temp in a hatchery setting, rate of growth and maturation of Aplysia can vary and depends on lifetime feeding levels, diet, stocking density, and genetic variability

·        In another study, 90% survived longer than 14 mo (420d) but were fed a more varied diet

Questions
1. Which of the following most closely represents the average life span of captive Aplysia californica?

a) 3 months

b) 6 months

c) 1 year

d) 2 years

c) 3 years

2. T/F.  Temperature has no effect on reproductive activity of Aplysia californica.

3. Which of the following most closely represents the average weight of an adult Aplysia californica?

a) 10 g

b) 25 g

c) 300 g

d) 1 kg

e) 5 kg

4. Which of the following most closely represents age at first spawn?

a) 4-8 wks

b) 10 - 12 wks

c) 15 - 20 wks

d) 30 - 35 wks

e) 40 - 50 wks

Answers
1. c)

2. F  Temperature profoundly affects reproduction

3. c)

4. d)

Efficacy of polypropylene mesh coated with bioresorbable membrane for abdominal wall defects in mice (pages 48-51)

The investigators studied the efficacy of a novel surgical approach combining two products (Sepramesh, a coated polypropylene mesh, and Seprafilm, a bioresorbable membrane composed of anionic polysaccharides, both from Genzyme) in the repair of abdominal wall hernias and prevention of tissue adhesions.  Seprafilm is composed of anionic polysaccharides of sodium hyaluronate and carboxymethylcellulose and has been reported to reduce adhesion formation after midline closures in humans and animals.  Seprafilm may produce this effect through the biochemical action of hyaluronic acid.


Incisional hernia is the most common wall defect induced by trauma, infection, or tumor of the abdominal wall in humans and animals.  When used, prosthetic materials provide more secure repair of abdominal walls than using suture alone.  Polypropylene mesh has traditionally been used because of its ease of handling, low cost, and superior tensile strength but its use often leads to visceral adhesions.  The use of Seprafilm has been demonstrated to decrease adhesion formation by providing a physical barrier between potentially adhesiogenic tissues and facilitating proper regeneration of mesothelial tissues  


Twenty seven 6 month old BALB/c albino mice were used.  Defects were 1 x 1.5 cm rectangular full thickness defects in the abdominal wall – an established model for herniation.  To mimic the effects of trauma, a portion of small bowel serosa underlying the abdominal defect was gently scratched with sterile gauze.  Three treatment groups (Sepramesh only, Seprafilm only, and both – a “sandwich technique” using Sepramesh inserted in between injured peritoneum and abdominal muscles with Seprafilm on the visceral side) were used.


All animals in the Seprafilm only group developed a high degree of adhesion between the abraded small bowel and peritoneum.  Most of the animals in the Sepramesh only group developed little, if any, adhesions.  The sandwich technique group was the most lacking in adhesions and had epithelization of inner surface of the mesh which was completed without evidence of adhesion formation.  Scores for adhesion extent and tenacity were significantly lower for the sandwich group.  Inflammation was least in the sandwich group followed by the Sepramesh only then Seprafilm only groups.


The authors’ conclusions suggest that the inflammatory response associated with trauma to the underlying viscera can be overcome by the anti-adhesiogenic properties of Seprafilm and the coated side of Sepramesh.  This effect results in a significant reduction in the extent and severity of adhesions and inflammation between abdominal viscera and mesh with no evidence of impaired wound healing in mice.  

Questions (from article, not summary)

1.
What are the two most common causes of death that occur after resection and anastomosis of the small intestine?

2.
What material has been commonly used for hernia repair, and why?

3.
Name a surgical procedure that can mimic the effects of abdominal trauma and elicit an inflammatory response induced by trauma?

4.
To model abdominal wall herniation, which defect would be used?

a.
Partial thickness abdominal wall defect

b.
Full thickness abdominal wall defect

Answers

1.
Peritonitis and adhesions

2.
Polypropylene mesh – ease of handling, low cost, superior tensile strength

3.
Gently scratching to abrading the visceral surface of an abdominal organ – in the case of this article, the small bowel

4.
B

Surgical technique for long-term cecal cannualtion in the Yucatan minipig (Sus scrofa domestica) (pages 52-56)

         The paper describes the surgical creation of a cecostomy in the Yucatan minipig. This is different from most cecal cannulations in the pig as the opening into the cecum is much larger than what one would see with a “T” cannula or those with a narrow barrel. The larger opening is important because it allows sampling without clogging while feeding high fiber diets. There is a picture of the cecal cannula pre-placement on page 53 of the journal and post placement on page 55.

Questions:

1. What is the scientific name for the Yucatan Minipig? 

2. In the study high fiber diets have been associated with 

a. greater digestability 

b. poor digestability 

c. Cannula blockage 

d. Larger cecal sample size 

3. In the study NSAIDS were avoided because? 

a. Pigs did not experience post operative pain 

b. Gastric ulceration is seen with these drugs during times of stress 

c. NSAIDS make the cecal sample more viscous 

d. Nsaids make the cecal sample less viscous 

Answers: 

1. Sus scrofa domestica 

2. c. Cannula blockage 

3. b. 
Comparison of rectal, microchip transponder, and infrared thermometry techniques for obtaining body temperature in the laboratory rabbit (Oryctolagus cuniculus) (pages 57-63)

This study compared rabbit rectal thermometry, implantable microchip temperature transponder, environmental non-contact infrared thermometer, and tympanic infrared thermometer designed for use on humans or for animals. According to this study, the implantable microchip transponder measurements agreed most closely with the rectal temperature.
Briefly, the implantable microchip transponder uses an internal frequency generator. The frequency will be counted by a thermistor and send to the reader unit, which discards the highest and lowest counts and averages the rest of the measured pulses. The reader unit will display the temperature value. Infrared thermometry measures surface temperatures by measuring the characteristic radiation of an object and converting it into a temperature value. The tympanic infrared thermometers use the same infrared technology as do the non-contact methods. The ideal target is the tympanic membrane because it is anatomically close to the hypothalamus, which may give this modality a more representative core body temperature.
Previous studies have compared the implantable microchip transponder with rectal temperatures in marmosets, mice, rats, goats, horses, and sheep. The results suggest that these temperatures were comparable, with the exception of those for goats, horses, and sheep. Tympanic temperature studies also have been conducted on dogs, cats, mice, rats, guinea pigs, and rabbits. Only the guinea pig transponder results differed significantly from rectal temperatures. 

· The environmental non-contact infrared thermometer thigh temperature results were the least comparable to the rectal readings and had the highest paired variability. This result was probably caused by interference from the hair covering the thigh. 

· The high repeatable variance noted in the rabbit pinna temperature measurements may be attributed to the sampling sequence because rabbits were restrained slightly differently for each procedure. 

· The restraint technique may have been a more important factor than originally anticipated, when using the environmental non-contact infrared thermometer on the ear. The combination of high repeatable variance and large difference from the rectal temperature results makes this modality unreliable for measuring rabbit body temperatures. 

· Most of the tympanic infrared thermometer temperatures were lower than the rectal temperature measurements. The temperature discrepancies may be attributed to the anatomy of the rabbit pinna. The lens position was the most important aspect of accuracy when using either of the tympanic infrared thermometers. The human tympanic thermometer could be used as a rapid, noninvasive temperature screening system for rabbits. 

· The present study did experience a failure rate of 8.7% in the implantable microchip transponder. The features of the implantable microchip transponder method would be beneficial for long term studies, for studies in which frequent temperatures are required, where programmable information is useful, and in situations where rabbits are group-housed. 

Of the tested methods, only the implantable microchip transponder measurements met the acceptance criteria for equivalence to the rectal temperature in the laboratory rabbit.
Questions
1. True or False: In goats, horses, and sheep, the implantable microchip transponder and rectal temperatures are comparable. 

2. In which species the transponder results differed significantly from rectal temperatures? 

1. cats 

2. mice 

3. rats 

4. guinea pigs 

5. rabbits 

3. True or False: The environmental non-contact infrared thermometer thigh temperature results were the most comparable to the rectal readings. 

4. The high repeatable variance noted in the rabbit pinna temperature measurements may be attributed to the ________ ________. 

5. What does it make the environmental non-contact infrared thermometer on the ear unreliable for measuring rabbit body temperatures? 

6. True or False: Most of the tympanic infrared thermometer temperatures were lower than the rectal temperature measurements. 

7. What was the failure rate in the implantable microchip transponder? 

8. What is the method that meets the acceptance criteria for equivalence to the rectal temperature in the laboratory rabbit? 

1. environmental non-contact infrared thermometer 

2. tympanic infrared thermometer designed for use on humans 

3. implantable microchip temperature transponder 

4. tympanic infrared thermometer designed for use on animals 

Answers
1. False 

2. Guinea pigs 

3. False 

4. sampling sequence 

5. Combination of high repeatable variance and large difference from the rectal temperature 

6. True 

7. 8.7% 

8. Implantable microchip temperature transponder 
A naturally occurring fatal case of herpesvirus papio 2 pneumonia in an infant baboon (Papio hamadryas anubis) (pages 64-68)

Case Report: This is a report of a fatal case of alphaherpesvirus pneumonia in an infant baboon. The infant had been separated from its dam the morning of its birth and was being hand-reared for 7 days. The baboon was presented for anorexia and depression for 2 days. Physical examination revealed a slightly decreased body temperature, lethargy, and dyspnea. The animal was given amoxicillin*clavulanate orally, and fluids subcutaneously. The animal's clinical condition continued to deteriorate and died 2 days later of ARDS caused by diffuse alveolar damage. ARDS is recognized clinically by the rapid onset of respiratory insufficiency, cyanosis, and severe arterial hypoxemia. Differential diagnoses for a neonatal baboon presenting with ARDS include: sepsis, viral pneumonia, Mycoplasma pneumonia, gastric aspiration, head trauma, and disseminated intravascular coagulation. Severe bilateral diffuse pulmonary consolidation with severe diffuse necrotizing pneumonia was found histologically. Numerous epithelial and endothelial cells contained prominent intranuclear herpetic inclusion bodies. Virus isolated from lung tissue was positive for Herpesvirus papio 2 (HVP2). Real-time polymerase chain reaction (PCR) analysis and DNA sequencing of PCR products both confirmed that the diagnosis. Numerous epithelial and endothelial cells contained prominent intranuclear inclusion bodies typical of herpetic infections. Immunohistochemical Staining using polyclonal hyperimmune rabbit serum followed by peroxidase-conjugated goat antirabbit immunoglobulin G detected the presence of HVP2 viral antigen in sections of lung tissue. In this case, the age at onset suggests perinatal transmission at or immediately after birth, and the disease course suggests inoculation of the virus into the respiratory tract.


 Discussion: Numerous different alphaherpesviruses have been isolated from various primate species. These include Cercopithecine herpesvirus 1 (monkey B virus) of macaques, C. herpesvirus 2 (SA8) of African green monkeys, Saimirine herpesvirus 1 (Herpesvirus saimiri 1) of squirrel monkeys, C. herpesvirus 16 (Herpesvirus papio 2; HVP2) of baboons, and human herpes simplex virus types 1 and 2 (HSV1 and HSV2). HVP2 infections were previously know as SA8, but have been proved to be separate from the African Green Monkey (C. herpesvirus 2). The infections are prevalent in adult baboons, and 85% to 96% of baboons are serologically positive for HVP2. In baboons, and usually does not cause serious clinical disease. Although vaginal and penile obstruction, neoplasia, and neuritis have been reported. Primary infection involves mucosal surfaces, commonly resulting in oral lesions in sexually immature animals and genital lesions in adults. HVP2 in neonates can cause devastating disease in neonates. 

Questions:

1.
T/F Most adult baboons are positive for HPV2?

2.
What type of herpesvirus is HPV2

a.
Alphaherpesvirus

b.
Betaherpesvirus

c.
Gammaherpesvirus

3.
Most HPV2 infections:

a.
Can cause severe disease in neonates

b.
Is normally a sexually transmitted disease

c.
Usually does not cause serious clinical disease in adults

d.
All the above

Answers:

1.
True, 85-96%

2.
a, alphaherpesvirus (same as CHV-1, SA8, HSV1, and HSV2)

3.
d, all the above

Frequency of feeding enrichment and response of laboratory nonhuman primates to unfamiliar people (pages 69-73)

Nonhuman primates(NHP)  elicit a wide range of responses, including fear, aggression, affiliation, or calm watchfulness on entry of an unfamiliar person into a housing room. Direct human interaction (positive reinforcement training and unstructured interaction) has resulted in decreased abnormal behavior, increased affiliation, decreased aggression, and decreased inactivity. 
In this study, most subjects were rhesus macaques but also included pigtailed macaques, savannah baboons, African green, mangabeys, patas and squirrel monkeys. The authors had hypothesized that increased implementation of feeding enrichment would be associated with increased likelihood of a monkey accepting a hand-fed treat from a stranger. Implementation of feeding enrichment varied between the 2 data collection periods. The feeding enrichment preceding data collection in 2002 was 8.2 feedings per month, and 14.4 times per month in 2005. The degree of variety of fruits and vegetables was also more in 2005. Each subject was offered a fruit flavored treat in an open palm by unfamiliar experimenters in 2002 and 2005 for the duration of 10 seconds. The proportion of monkeys that took treat was compared with the number of days during which feeding enrichment was distributed. The data obtained supported the hypothesis that levels of treat feeding influence monkey’s receptivity to unfamiliar people. The data suggest that other species of lab primates are more receptive to treat feeding from unfamiliar people than are rhesus macaques. Authors suggest that monkey’s responses to visitors, as measured by willingness to hand feed, may be a valid reflection of facility’s behavioral management practices.    

No questions submitted.
Effect of noise on the morphology of the intestinal mucosa in laboratory rats (pages 74-82)

Noise induced stress disrupts the intestinal mucosa of laboratory rats by increasing mean width of villus lamina propria, more separated mucosal epithelial cells separated from basement membrane.  Also, more degranulated mast cells and eosinophils. Significantly more grooming and rearing.

Group of 8 rats (noise rats) 15 min of white noise (90 dB) daily for 3 wks

(Quiet) Group rats housed for 3 wk no noise

(Recovery) Group rats noise room for 3 wks, quiet room for 3 wks

-Villi adjacent to Peyer patches showed more degranulated mast cells and eosinophils in noise rats than in quiet rats.

-Mean width of villus lamina propria (edema) greater in noise rats than quiet rats.  Also, noise rats mucosal epithelial cells separated sometimes detached from basement membrane

-Behaviorally, noise rats exhibited more grooming and rearing.

-Recovery rats showed no reduction in mast cell degranulation or mean width of villus lamina propria, increased numbers of secreting goblet cells in villi adjacent to Peyer patches and some recovery epithelial integrity.

Questions:

1. What are the two important implications of noise stress on gastrointestinal morphology? 

2. What are reactive oxygen species (ROS)? 

3. What was partly responsible for the epithelial disruption observed near the Peyer patches of noise rats? 

4. What is Substance P? 

5. Rats exposed to noise showed what behavioral characteristics compared to quiet rats?

Answers:

1. importance of nonauditory effects of noise in housing facilities for research animals some sounds inaudible to human ear.  Nonauditory effects of noise in other species.(humans-increase leukocyte and lymphocyte counts, headaches, etc) 

2. Activated phagocytes, free radicals 

3. ROS and other products released by eosinophils 

4. a primary neurotransmitter of nociceptive nerves that reside in the gastrointestinal mucosa, stress promotes release of substance P from peritoneal tissue into peritoneal cavity 

5. Noise rats groomed and reared significantly more than quiet rats
Lanolin as a treatment option for ringtail in transgenic rats (pages 83-87)

SUMMARY:  The authors discuss use of lanolin as an efficacious treatment option ringtail in transgenic rats.  Five litters of pre-weanling transgenic pups (37 total), ranging in ages from 7 to 17 days, were to have distal portions of their tails biopsied for genotyping.  However, lesions which resembled ringtail were found and occasionally made it difficult to obtain sufficient tissue for genotyping due to devitalization and loss of tail tissue.   Therefore, the primary goal of this study was to find a treatment that maintained the integrity of the tail tissue (to allow genotyping) while promoting the health and welfare of the animal.

The authors chose to use commercially available, medical-grade pure lanolin ointment as a potentially effective treatment,  It was chosen due to its properties as an emollient and its effectiveness as a treatment for dry skin in humans and for breastfeeding women.  They had 2 groups: treated (n=24) vs. non-treated controls (n=13).  Treatment was administered topically once daily for 6 days, then on day 7 the tails were graded by an unbiased, experienced animal technician blinded to the treatment groups.  This person graded the tails with a condition score range between 0 and 3, where:

                0 = normal tail

                1 = tail w/ some scaling

                2 = tail w/ annular constrictions and discoloration

                3 = tail w/ distinct constrictions; devitalized tissue

Concurrent with treatment and grading, the room relative humidity was measured by a digital hand-held thermohygrometer.  The exact etiology of this condition (ringtail) is not yet discerned; however, environmental conditions of low relative humidity (less than 40%) and high temperature (more than 80°F) are implicated as  causative factors.  The authors, however, thought that it was unlikely that temperature influenced the incidence of disease in this particular study.

Results of the study showed that none of the lanolin-treated animals received the worst score (3) of tail condition.  There was a trend toward healthier tails with treatment, but the difference was NOT statistically significant.  The relatively low incidence of spontaneous disease seen and the limited sample size reduced the statistical power, and, thereby, precluded further definitive interpretation of their results.  The only thing that could be taken from these results was that lanolin treatment stopped the progression of ringtail in affected animals and helped to maintain tail viability.

QUESTIONS:  

1. According to this article, what is the most likely etiology of ringtail in rats? 

a. High humidity (> 30%) and high temperature 

b. Low humidity (< 30%) and low temperature 

c. High temperature alone 

d. Low humidity alone 

2. During what seasonal months is the room relative humidity a concern for many vivaria? 

3. True or False????                Application of lanolin is believed to have physical and mechanical properties which make it an effective treatment for ringtail. 

4. True or False????                The R26-hPAP transgene alters susceptibility to  ringtail. 

ANSWERS:

1. d 

2. winter months 

3. True 

4. False 
A simple, inexpensive, and effective light-carrying laryngoscopic blade for endotracheal intubation of rats (pages 88-93)

The author fashioned a light-carrying laryngoscopic blade (laryngoscope) from acrylic–polymethyl methacrylate tubing and used it for tracheal intubation in rats. Rigid acrylic tubing (outer diameter, approximately 6 mm; inner diameter, approximately 3 mm) was, the length of the tubing can be varied to accommodate the user, the author’s technique was to make the laryngoscope approximately 11 cm in length with the distal 5 to 6 cm of the tubing reduced in a blade like fashion. Lighting sources include surgical lamps, pen lights and fiber optic adapter attachments to small flash lights. a straight version of the laryngoscope provides the geometry that best takes advantage of the light emitted from the fiber-optic adapter. An inclined plane (at an angle of 15° to 20° with respect to the bench top) keeps the rat in the proper orientation. Several centimeters of the 2-0 suture wrapped around the upper incisors was used to secure the rat to the inclined plane
  In rodents the oropharyngeal access is limited, the arytenoid cartilage cycles are faster, and the glottis is much smaller then in large animals. Yet tracheal access remains important for ventilation, administration of inhaled anesthetics, instillation of drugs or imaging agents, and for the maintenance of airway patency to reduce mortality during and after operations. Proper tracheal intubation ensures a completely closed anesthetic system; avoids loss of gases, aerosols, or volatile anesthetics to the surroundings; and allows precise control of ventilation. These features are not available with the use of nose cones or masks. Also, rodent tracheal intubation can be used to study other clinically relevant problems such as adverse responses of mechanical stimulation during intubation, the proper endotracheal catheter depth for suctioning, intubation initiated airway infection, varying effectiveness in methods of oxygen introduction to the lungs, differences in injury due to mouth breathing versus nose breathing and for studies of methods to reduce the muscular rigidity that interferes with intubation. Rodent intubation is a legitimate alternative to tracheostomy during surgery especially for survival surgeries.
 This device was constructed in order to ensure a closed ventilation system that was required to minimize atelectasis and reinflate the left lung after collapse during the ligation of the left pulmonary artery in rats. This intubation technique assisted in reestablishing negative thoracic pressure when the chest was closed and is believed to be responsible for a reduced postoperative mortality.
Intubation was still preformed using the Seldinger technique, in which a stylet or blunted wire is used as an introducer for the larger tracheal catheter tubing. The guidewire or stylet (approximately 15 cm long and with an outer diameter of approximately 0.8 mm; Figure 6) can be made from rigid stainless steel tubing or wire. The author used 21-gauge heavy walled stainless steel tubing with the distal (introductory) end filled with epoxy resin and then blunted to protect the animal.
Tracheal tubes are made from material of the appropriate diameter (depending on the rat size). Cutting the  introductory end at an angle to promotes penetration of the glottis. The author typically used a straightened 10-cm length of polyethylene tubing (PE 190–240) or polytetrafl uoroethylene thin-wall tubing (12 – 18 gauge). This size range will accommodate the glottis opening which is approximately 1.5 - 2.5 mm in the adult rat. PE 240 with an outer diameter of 2.42 mm will fit snugly in a 300-g rat. To avoid over-insertion of the tracheal tube and inadvertent intubation of a bronchus, prior to intubation the tracheal tube should be positioned along the neck to the height of the clavicle and marked near the upper incisors. The distance from the upper incisors to the main carina is 5.5 - 6.5 cm in the adult rat. Alternatively, a short length of rubber tubing or an O-ring can be pushed onto the tracheal tube such that it will abut the larynx and prevent the tube from being inserted too far. The distance from the larynx to the main carina is 3.5 - 4.0 cm in the adult rat.
The author strongly recommends the use of topical anesthetics (lidocaine) because placing pressure on the back of the tongue or soft palate in the some rats without local anesthetic was found to cause respiratory arrest. Depending on how frequently the animal is handled after intubation, it may be necessary to anchor the tracheal tube with 4-0 suture (any type of sterile suture) or tape to prevent it from moving. 

 Questions:
1. During which types of surgeries does intubation help restore normal respiration.
2.  What is the Seldinger technique of intubation?
3. The glottis opening of an adult rat is approximately what size?
4. In the adult rat what is the approximate distance from the upper incisors to the main carina?
5. In the adult rat what is the approximate distance from the larynx to the main carina? 

 Answers:
1. Thorasic and pulmonary surgeries leading to loss of negative pressure or pulmonary atelectesis.
2. A stylet is used as an introducer for the larger endotracheal tube.
3. In the adult rat the glottis opening is approximately 1.5 to 2.5 mm in diameter.
4. The distance from the upper incisors to the main carina is 5.5 to 6.5 cm in the adult rat.
5. The distance from the larynx to the main carina is 3.5 to 4.0 cm in the adult rat.
