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The husbandry and care of dedrobatid frogs (pages 8-14)
* see pictures

Research:  Dendrobatidae  (the poison dart frogs)        6 Genera:  Dendrobates, Epipedobates, Minyobates, Phyllobates, Aromabates, Colstethus

Dendrobatid frogs are studied for bioactive alkaloids in the skin. They are the source of animal origin alkaloids. Outside of their toxic effects, alkaloids are of interest to research because anesthetic, analgesic and cardiotonic pharmacological effects. 

The presence of alkaloids as well as the alkaloid profiles among the various species is dependant upon the abundance of natural alkaloid containing insects in the diet. Wild-caught frogs show a decline of alkaloids in captivity. Animals raised in captivity on a diet of crickets and fruit flies do not have detectable alkaloids. Studies have shown that the best strategy to replenish the alkaloids in the skin is to feed the frog the alkaloids which will accumulate unchanged in the epidermal glands. The mechanism on how this occurs is under study.

Dendrobates, Epipedobates, Minyobates, and Phyllobates have specialized cutaneous glands that accumulate toxic alkaloids. Phyllobates  has the deadliest alkaloids. 

The alkaloids can be obtained by chemical extractions of whole skin samples, injection of noradrenalin, surface electrical stimulation, and transcutaneous amphibian stimulation. The stimulation techniques are the preferred methods because multiple samples can be collected every 2-4 weeks.

Despite the decrease in alkaloid production over time in captivity, it is best to handle all frogs with gloves. 

Dendrobatid frogs are also used in behavioral research especially as a model of sex-role reversal.

Biology:

Sexual dimorphism is subtle. The most reliable distinguishing characteristic of adults is vocalization. Only males vocalize.

Amplexus is absent in most species and in some, cephalic amplexus (clasping of the females throat) is seen.

Eggs are deposited on plants or near a water source.

Breeding recommendations: 1. Do not place a male into an enclosure occupied by another male (olfactory cues)

2. House breeder pairs separately to minimize aggression

3. To encourage breeding separate male from female for 1 month or simulate a dry season followed by wet season by discontinuing misting for 2 weeks.

Husbandry

Frogs maintained in a healthy environment have a life span of 7-10 years

It is not best  to house  with Xenopus frogs because they are asymptomatic carriers of Chytridiomycosis which is fatal to Dendrobatid frogs..

Quarantine Housing :  Recommend a 30 day period for new shipments. Animals can be housed in rat isolator cages with folded moistened paper towels as liner.  Enrichment  should be minimal  to allow easy visualization of the frog.  

Sanitize with 10% Hypochlorite or Nolvasan and rinse away all residues with dechlorinated water. 

Permanent Housing:  A 10 -20 gallon aquarium tanks can be used. Daily misting and weekly flushing of the tank will be used to maintain the environment.  A 20 gallon tank can accommodate 4 to 5 adult frogs. 

Temperature:  Optimal temperature is 21-27C. Temperatures above 32C can be lethal.

Lighting:  A single light source or multiple sources to simulate the natural environment are good. A 12:12 cycle with twilight transitions are ideal. 

Replace bulbs every 6-12 months.

Humidity:  Relative humidity is between 80-90%. It should not drop below 70%. Containers should be covered with solid glass or Plexiglas to preserve humidity. 

Humidity can be maintained with an ultrasonic humidifier, petri dishes filled with dechlorinated water, or with a misting schedule .

Misting can be done 1-2X daily or every third day depending on the need of the set up.

Diet:  Adequate diet is 1-7 day old crickets and wingless fruit flies lightly dusted with vitamins and minerals. Other sources can be ants, termites and springtails.  For sick animals a puree of this insect diet can be made and syringe feed.

Health Monitoring

Reports of diseases are uncommon. Health monitoring also consists of fecal check every 6 months and weighing of frogs1-2X/week. Frogs with a heavy parasite or protozoa burden can be treated with fenbendazole and or metronidazole.

Regulations and Shipping

Regulated by CITES. US Fish and Wildlife should be contacted to obtain the proper permits. Ship individually in Styrofoam containers.

Questions

1. In which species of frog is the sexual dimorphism subtle?  A) Xenopus laevis   B) Rana catesbeiana   C) Dendrobates pumilio  D) B+C 

2. T or F  the bright colors of the dendrobatid males distinguish them from the female. 

3. In which species of frog is amplexus absent? A) Rana pipiens    B) Rana catesbeiana  C) Dendrobates pumilio  D) Xenopus laevis 

4. What agency regulates the import of dendrobatid frogs? A) USDA   B) NOAAA   C) CDC   D) None 

5. What statement is true regarding alkaloid production? A) It is dependant on diet  B) It is dependant on lighting C) it is dependant on humidity            D) it is dependant on age 

6. What is the best way to replenish alkaloids in the skin of captive dendrobatid frogs? A) house with alkaloid producing frogs   B) inject iodine   C) inject alkaloid precursors  D) none 

7. T or F   Xenopus laevis  potentially lives longer in captivity than the Dendrobates pumilio  
8. What husbandry condition is ideal for dendrobatid frogs? A) temp above 32 C   B) 65% humidity  C) 12:12 lighting   D) chlorinated tank water 

Answers
1. C 

2. F  it is the vocalizations 

3. C 

4. D    US Fish and Wildlife 

5. A 

6. D   feeding alkaloids 

7. T   (10-15 yrs à BB pg 809   vs.   7-10 yrsà article page 12) 

8. C 

Effects of altered enclosure size and substrates on squirrel monkey (Saimiri sciureus sciureus) behavior (pages 15-19)

Summary:

In this article the authors presented the effects of increasing the enclosure size and changing substrate availability on the behavior of a well-established social group of squirrel monkeys (Saimiri sciureus sciureus). The authors evaluated the effects of decreasing spatial density and changing substrate availability on activity, social spacing, and substrate use in a social group of 12 squirrel monkeys (Saimiri sciureus sciureus). There are apparent contradictions in the literature on the effects of spatial density in behavior. Novelty, species social organization, and group demographics could have contributed to these apparent contradictions. Experiments with changes in spatial density therefore need to allow sufficient time to realize slowly developing behavioral responses to environmental manipulations. Three important considerations in captive housing for nonhuman primates are enclosure size, substrate quantity, and substrate type. Thus, the authors recorded the specific activity, distance to nearest neighbor, and substrate type in a squirrel monkey social group - established for 32 months prior to the start of the experiment and in the study enclosure for 16 months prior to the study. The total study duration was 9 weeks during the nonbreeding season. Each animal was recorded at 10-min intervals during daylight hours and at three variations in spatial density and substrate availability – two variations consisting on half of the habitat and the whole habitat for the third one - using instantaneous scan samples. Hediger termed the measurable separation between individuals “individual distance”. In several natural habitats squirrel monkeys spend 75% of their time at interindividual distances of 3 m or greater. With larger enclosure sizes, distances among members of a social group in captivity have been shown to increase. Primates orient in specific ways to objects in their environment. In natural habitats the variable density of vegetation provides cover or perches for long-range scanning for predators. In captivity, objects are used in predictable ways that often can be related to such survival tendencies. 

The authors concluded that a decrease in spatial density resulted in 

a)
a statistically significant increase in locomotion but no change in other activities. There were limited changes in the incidence of activities with the spatial manipulations. The significant increase in locomotion with increase in available space is consistent with studies with other nonhuman primate species. 

b)
no change in contact time. Contact with another individual remained constant, regardless of spatial density, but time spent in proximity to others declined. This is consistent with studies with other nonhuman primate species.

c)
a statistically significant increase in mean interindividual distance. There was a highly significant increase in mean interindividual 

distance for 11 of the 12 individuals when the available space was doubled. 


In addition, an increase in availability of suspended logs led to a statistically significant decrease in interindividual distance, with the animals exhibiting a preference for this substrate type. Mean interindividual distance decreased from 0.82 m to 0.69 m when more suspended log substrates were available but spatial density was constant. Further, there were no differences in substrate use with decreased spatial density, but preference for suspended logs was evidenced throughout.

Questions

1)
Name three important considerations in captive housing for nonhuman primates 

2)
The term “individual distance” introduced by Hediger refers to

a.
the measurable separation between individuals and a substrate

b.
the measurable area available per individual

c.
the measurable separation between substrates

d.
the measurable separation between individuals

3)
In several natural habitats squirrel monkeys spend 75% of their time at interindividual distances of 

a.
2 m or greater

b.
3 m or greater

c.
4 m or greater

d.
5 m or greater

4)
A decrease in spatial density resulted in 

a.
a statistically significant increase in mean interindividual distance

b.
a statistically significant decrease in locomotion but no change in other activities 

c.
a change in contact time 

d.
a statistically significant decrease in interindividual distance

5)
True or False: Mean interindividual distance decreased from 0.82 m to 0.69 m when more suspended log substrates were available but spatial density was constant.

6)
True or False: There were differences in substrate use with decreased spatial density, and preference for suspended logs was evidenced throughout.

Answers

1)
 Enclosure size, substrate quantity, and substrate type

2)
d. the measurable separation between individuals

3)
b. 3 m or greater

4)
a. a statistically significant increase in mean interindividual distance

5)
True 

6)
False
Intraperitoneal administration of an iodine-based contrast agent to improve abdominal micro-computed tomography imaging in mice (pages 20-27)

The authors aimed to estimate the optimal volume of an iodine-based contrast agent to administer to mice via intraperitoneal injection and the optimal time after its injection to perform micro-computed tomography (uCT) for maximal abdominal organ enhancement.  

 
Micro-computed tomography (uCT) is an X-ray based imaging technology that can produce detailed images.  uCT images reflect the radiographic attenuation distribution within the scanned animal.  This technique is particularly well suited to imaging bone and lung, because those organs differ the most from typical soft tissue in x-ray attenuation, and thus greater contrast is seen on the resulting uCT scans.  uCT is limited in its ability to image abdominal organs in small animals, because the abdominal region in these animals has very little natural difference in x-ray attenuation, and thus little contrast is seen on uCT images of the abdomen.  Micro-magnetic resonance imaging (uMRI) is often used for noninvasive assessment of soft-tissue structures in small-animal research studies.  However, the required scanning time for uMRI may be long and the substantial costs of purchasing, maintaining, and operating these systems are costly.  The resolution and anatomical accuracy of uMRI scans can be compromised by various distortional effects.  To improve the ability of uCT to discriminate among abdominal soft tissues, the authors used an intraperitonially administered radiopaque contrast agent to better visualize the mouse abdominal cavity.  

 
3 pairs of mice underwent imaging after receiving intraperitoneal injections of 125, 250, or 500 uL of contrast agent, and the 4th pair (control mice) underwent imaging without receiving an injection.  Each mouse was scanned 3 consecutive times.  

 
They observed 2 general types of artifacts, which were most numerous in the images from the mice given 500 uL of the contrast agent.  The first type, ring artifacts, often occurs with the use of third-generation geometry CT systems, is isocentric, and reflects detector errors.  The second type of artifact was caused by motion and was evident as a blurring in the image.  The source of this motion was most likely the movement of the diaphragm;  even though respiration was gated, it was not stopped. 

The authors determined that introducing 250 uL of contrast agent into the abdominal cavity and then having the mice undergo uCT 15 minutes after injection provided the optimal degree of contrast enhancement needed to distinguish the abdominal organs.  

Questions:

1.  uCT is particularly well suited to imaging what 2 tissues?

     a.  heart and lung 

     b.  fat and heart

     c.  heart and spleen

     d.  bone and lung

     e.  spleen and liver

2.  The technique used to control and synchronize breaths to reduce motion artifact refers to:

3.  The optimal volume of contrast agent was:

     a.  125uL

     b.  250uL

     c.  500uL

4.  Artifacts were mostly seen in mice injected ________uL or the contrast agent.

    a.  125uL

    b.  250uL

    c.  500uL

 Answers:

1.  d

2.  gating

3.  b

4.  c

Transfusion via the carotid artery in the hamster (pages 28-30)

SUMMARY:  Hamsters are an experimental model of choice for quantitative studies of transmissible spongiform encephalopathy (TSE), and the authors report on a successful microsurgical method for cannulating the carotid artery in hamsters that allows transfusion of a large fraction of the blood volume, with virtually no blood loss to the surgical site or exposure to nervous tissue.

KEY POINTS:

        The bovine spongiform encephalopathy (BSE) epidemic that originated in Great Britain has resulted in at least 170 cases of variant Creutzfeldt-Jakob Disease (vCJD) in humans; at least two cases of vCJD were transmitted via transfusion, thus public health policy makers need quantitative scientific data to assess the risk to the blood supply posed by transmissible spongiform encephalopathy (TSE) diseases.

        The experimental model of choice for quantitative studies of TSE infectivity is the hamster infected with the 263 K strain of scrapie, a model developed by the authors.  

o       have a shorter incubation time compared to most other TSE models

o       develop infectivity titers in the brain10 times higher than in any other species

o       small enough to be maintained in large numbers for titration studies, yet large enough individually to produce useful quantities of blood (~4 mls per young adult)

         comparable studies in mice would require 2x as many animals for titration, 8x as many animals for the necessary blood volume

        The author’s developed a microsurgical method for cannulating the carotid artery that allows transfusion of a large fraction of the blood volume in hamsters, which in turn allows quantitative study of blood-borne TSE infectivity hamsters.

o       left carotid artery exposed by blunt dissection of the left paratracheal groove

o       artery ligated distally and temporarily occluded with suture

o       arteriotomy performed using iridectomy scissors

o       beveled cannula made from 5 in. length of PE10 tubing inserted, tied in place

o       2.0 mls blood slowly withdrawn into syringe containing anticoagulant (sodium citrate or CPD2), replaced over 10 minutes with 2.0 mls of warmed citrated blood collected from infected donor hamsters at the mid-clinical stage of symptomatic scrapie 

         large volume (2 mls) transfused to maximize the possibility for transfusion transmission despite low titers of TSE infectivity in the blood

o       cannula removed and artery ligated following transfusion, neck/chest incision closed

        The authors report a success rate of 92% (102 of 111 attempts), with failures due to the cannula slipping out or tearing of the artery 

        Cannulated animals are minimally affected by the surgery, recover quickly and completely, and survive for their natural lives (as long as three years). 

o       jugular vein and other superficial vessels too fragile and/or too reactive to withstand manipulation, ligation, and duration of cannulation required

o       paired carotid arteries allow procedures that involve permanent ligation of one side
QUESTIONS:

1.      Which of the following was reported as a model of choice for quantitative studies of transmissible spongiform encephalopathy (TSE)?

a.       rat

b.      mouse

c.       hamster

d.      gerbil

e.       rhesus macaque

2.      Which strain of scrapie is used in hamsters for quantitative studies of TSE infectivity?

3.      Which vessel was cannulated in this model?

4.      Why was 50% (2.0 mls) of each hamster’s blood removed and replaced by transfusion?

5.      How many mice would be needed for a comparable TSE titration/transmission study?

ANSWERS:

1.      c. hamster

2.      263 K strain

3.      left carotid

4.      large volume (2 mls) transfusion was necessary to maximize the possibility for transfusion transmission despite low titers of TSE infectivity in the blood (titers in the hamster are 10x higher than any other species, but they are still relatively low overall)

5.      2x as many mice for titration, 8x as many for the necessary blood volume

Thyroparathyroidectomy procedures and thyroxine levels in the chinchilla (pages 31-36)

First documented removal of the thyroid and parathyroid glands in a chinchilla (Chinchilla laniger) as a model for hypothyroidism.  Thyroxine levels measured at time of surgery and one or two times after for 10 thyroparathyroidectomized chinchillas and 5 sham controls Baseline T4 levels 3.4 to 6.4 µg/dl, no differences between male and females.  T4 levels reduced in 80% thyroparathyroidectomized between 6 to 14 days after surgery.  Rapid regrowth of thyroid tissue and a return to baseline range in 70% 1 to 2 months after surgery.  T4 levels increased in sham operated group, nonspecific effect of surgery.  Chinchillas can be used as a variable, transient hypothyroidism model.

Questions:

1. What is the principal hormone secreted by the thyroid gland? 

2. What animal had the lowest basal thyroxine levels?  Animal with highest thyroxine levels? 

3. What surgical approach was used for the thyroparathyroidectomy? 

4. What was one of the complications following surgery causing death in several chinchillas? 

5. Why did thyroid levels return to normal?  What drug is preferable for chronic hypothyroidism studies?

Answers:

1. Thyroxine 

2. Killifish  4 to 8 nmol/liter, Angora goats 195 nmol/liter 

3. Midline incision made in the ventral neck, caudal to the larynx 

4. Respiratory difficulty “squeaky” sounds, mechanical injury to the recurrent laryngeal nerve 

5. Focal thyroid hyperplasia, Propylthiouracil (PTU)

Lack of correlation of vaginal impedance measurements with hormone levels in the rat (pages 37-42)

The circadian temperature rhythm (CTR) profile holds promise for monitoring the domestic pig’s responses to stress and illness. In the present study we quantified the CTR profile of nine growing–finishing swine using a time-series, small-group design. Temperature was monitored using a probe implanted in the ear for 5 1/2 to 9 1/2 consecutive days while the unrestrained pigs were housed singly in pens. The dominant period of the temperature data was estimated with the autocorrelation function and then used in standard cosinor analysis to compute the amplitude (half of the distance between the highest and lowest value within the period), mesor (rhythm-adjusted mean), and acrophase (timing of the cosine maximum). To examine the effect of procedural stress on CTR, we compared data from the first 3 days with those from subsequent days. Eight of the nine (89%) pigs had CTR with a mean (± standard error) period of 23.6 (0.5) h, amplitude of 0.18 (0.02)°C, mesor of 38.7 (0.24)°C, and acrophase at 19:44 h. Mean mesor and acrophase were not different, but amplitude was lower (P = 0.03) during the first 3 days after instrumentation than during subsequent days.
This study concluded that: 1) laboratory-housed, unrestrained, growing–finishing swine have CTR; 2) The devised ear-based instrumentation protocol imposes acute stress as reflected in attenuated CTR amplitude during the first 3 days after instrumentation; and 3) CTR adaptation to stress appears to occur over time.
Questions: 

1. Define CTR? 
        A. Cautious Temperament Relaxation 
        B. Continuous Thermal Retention 
        C. Circadian Temperature Rhythm 
        D. Circadian Trace Readings 

2. What is true about stress tolerance and treatment responses in farm pigs? 
        A. Biochemical markers remain stable over time. 
        B. Creates a longitudinal decline of accurate circadian rhythm measurement. 
        C. Effects vary at different times of the Circadian rhythm. 
        D. Technology to accurately record effects remains under development. 

3. In reference to CTR, what does computation of the amplitude define? 
        A. The degree range between the highest and lowest values. 
        B. The height of the cosine wave fit estimating the dominant period. 
        C. Half the distance between the highest and lowest value within the period. 
        D. The dominant period standard linear regression analysis parameter. 

4. What is true of CTR in Domestic farm pigs? 
        A. It is characterized by a low amplitude. 
        B. The mesor is equivalent to the pigs normal temperature. 
        C. The acrophase occurs in the evening. 
        D. CTR adaptation to stress appears to occur over time. 

5. In reference to CTR, what does computation of the mesor define? 
A. Mean amplitude. 
B. Rhythm-adjusted mean. 
C. Timing of the cosine maximum 
D. Timing of the dominant period maximum. 

6. In reference to CTR, what does computation of the acrophase define? 
A. Mean amplitude. 
B. Rhythm-adjusted mean. 
C. Timing of the cosine maximum 
D. Timing of the dominant period maximum. 

Answers: 
1. C 
2. C 
3. C 
4. A, B, C & D 
5. B 
6. C. 
Questions:

1. What is considered the “Gold Standard” for staging estrous cycles? 

a. Standing heat 

b. Piloerection 

c. Vaginal cytology 

d. Electrical impedance resistance 

e. None of the above 

2. In rats, what estrous cycle stages correlate with vaginal impedance? 

a. Diestrous 

b. Proestrous 

c. Estrous 

d. Metestrous 

e. None of the above 

3. In rats, what estrous cycle stage can be distinguished using vaginal impedance? 

a. Diestrous 

b. Proestrous 

c. Estrous 

d. Metestrous 

e. None of the above 

4. Pseudopregancy induced during vaginal data collection occurs via which mechanism? 

a. Mechanical stimulation of the clitoris 

b. Mechanical stimulation of the vagina 

c. Mechanical stimulation of the cervix 

d. Induced ovulatory mechanism of the rat 

e. None of the above. 

5. What is the first hormonal event resulting from cervical stimulation in the rat? 

a. Release of estradiol from the adrenal 

b. Release of progesterone from the ovary 

c. Release of  luteinizing hormone and prolactin from the pituitary 

d. Release of luteinizing hormone releasing hormone and prolactin releasing factor from the hypothalamus 

e. None of the above 

6. What is the second hormonal event resulting from cervical stimulation in the rat? 

a. Release of estradiol from the adrenal 

b. Release of progesterone from the ovary 

c. Release of  luteinizing hormone and prolactin from the pituitary 

d. Release of luteinizing hormone releasing hormone and prolactin releasing factor from the hypothalamus 

e. None of the above 

7. What is the third hormonal event resulting from cervical stimulation in the rat? 

a. Release of estradiol from the adrenal 

b. Release of progesterone from the ovary 

c. Release of  luteinizing hormone and prolactin from the pituitary 

d. Release of luteinizing hormone releasing hormone and prolactin releasing factor from the hypothalamus 

e. None of the above 

8. What is the Lee-Boot effect? 

a. Induction of pseudopregnancy via copulatory plug 

b. Induction of estrus via male pheromones 

c. Induction of anestrus in mating pairs 

d. Induction of anestrus in group house females 

e. None of the above. 

9. Group house female rats often develop what phenomenon? 

a. The Bruce Effect 

b. Anovulatory impedance 

c. Ovarian synchrony 

d. Cannibalism 

e. None of the above 

10. In rats, the Lee-Boot effect occurs…? 

a. In an equal ratio to mice 

b. More often in rats then mice 

c. Less often in rats then mice 

d. Never 

e. None of the above 

11. How does the Whitten effect influence the rat estrus cycle? 

a. Induces a state of anestrus 

b. Provides a mechanism for synchronization of estrous 

c. Occurs only after cervical stimulation 

d. Does not occur in rats 

e. None of the above 

12. Pseudopregnant rats can serve as models for the study of…..? 

a. Masculinization 

b. Postpartum depression 

c. Luteolytic regulatory mechanisms 

d. Agalactia 

e. None of the above 

13. At which stage of the rat estrus cycle do the highest levels of estradiol occur? 

a. Early estrus 

b. Early metestrus 

c. Early Diestrus 

d. Early Proestrus 

e. None of the above

14. At which stage of the rat estrus cycle do the highest levels of progesterone occur? 

a. Late proestrus to early estrus 

b. Late estrus to early metestrus 

c. Late metestrus to early diestrus 

d. Late diestrus to early proestrus 

e. None of the above 

15. Previous studies were able to correlate impedance changes with vaginal cytologic changes in what rodent species? 

a. Rattus norvegicus 

b. Rattus rattus 
c. Sigmodon hispidus 
d. Laonastes aenigmamus 
e. Meriones unguiculates 
f. Heterocephalus glaber 
g. Cavia porcellus 

h. Cricetulus migratories 
i. Sciurus carolinensis 
j. Cynomys ludovicianus 
k. Spermophilus tridecemlineatus 

Answers:

1. C 

2. E 

3. A 

4. C 

5. D 

6. C 

7. B 

8. D 

9. C 

10. C 

11. D 

12. C 

13. D 

14. A 

15. G 

Effects of barbiturate administration on hepatic and renal biochemical parameters in New Zealand white rabbits (pages 43-45)
The authors examined the effects of two commonly used barbiturate agents, pentobarbitone and thiopentone, on the following plasma biochemical parameters:  alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), gamma glutamyltransferase (GGT), blood urea nitrogen (BUN) and creatinine.  The authors used 30 rabbits, 10 control rabbits received saline IV, 10 rabbits received 30 mg/kg pentobarbitone IV and the remaining 10 rabbits received 20 mg/kg thiopentone IV.  Blood samples were taken prior to injection and at 10, 30, 60, 120 minutes and 24 hours post-injection.

The rabbits receiving pentobarbitone did not lose their palpebral or corneal reflexes.  They recovered their pedal withdrawal and auricular reflexes within 45 minutes and their righting reflex within 55 minutes of receiving the pentobarbitone.  The rabbits receiving pentobarbitone had significant increases in ALP at 120 minutes, GGT at 30 to 120 minutes and significant decreases in AST at 10 to 30 minutes post injection when compared to the controls.  There were no statistically significant differences with respect to BUN and creatinine between the pentobarbitone and control groups.  All values had returned to normal by 24 hours post-injection.


The rabbits receiving thiopentone did not lose their palpebral or corneal reflexes.  They recovered their pedal withdrawal and auricular reflexes within 8 minutes and their righting reflex within 10 minutes of receiving the thiopentone.  The rabbits receiving thiopentone had significant increases in ALT and AST at 10 to 60 minutes, GGT at 60 minutes and BUN at 10 - 120 minutes post injection when compared with controls.  The rabbits receiving thiopentone had significant decreases in ALP at 10 to 120 minutes post injection when compared to controls.  There were no statistically significant differences with respect to creatinine between the thiopentone and control groups.  All values had returned to normal by 24 hours post-injection.


The changes in the ALT, AST and GGT values are consistent with the previously reported vasoactive properties of these barbiturates.  The ALP and GGT changes seen are consistent with cholestatic effects of pentobarbitone reported in rats.  The changes in BUN are believed to be the result of extrarenal factors as the creatinine levels showed no change.

Questions:

1)  What is the genus and species of the laboratory rabbit?

2)  True or False, thiopentone has a longer duration of effect than pentobarbitone.

3)  True or False:  BUN is a more sensitive indicator of changes in glomerular filtration rate than creatinine

Answers:

1)  Oryctolagus cuniculi

2)  False, thiopentone is a short acting barbiturate

3)  False, creatinine more closely reflects changes in glomerular filtration rate than BUN
Limbic dermoid in a New Zealand white rabbit (Oryctolagus cuniculus) (pages 46-48)

Summary:  Ocular dermoids are benign congenital masses that usually affect the lateral limbal region.  They are ectodermal and endodermal in origin.  Before this case report, corneal dermoids had not been reported in rabbits.

 

Case Report:  A four month old New Zealand White rabbit presented with a thickened medial canthus with strands of fur attached to the cornea and medila limbus.  The rabbit was purchased from a commercial supplier and was housed routinely.  The rabbit was anesthetized with ketamine/xylazine and the medial limbus was prepared for sterile surgery.  The bulbar conjunctiva was incised and cut in a elliptical fashion to completely excise the mass.  The resulting conjunctival defect was sutured and a nictitating membrane flap was placed over the conjunctival surgery site.

Post-op management included analgesia (buprenorphine), antibiotics (Enrofloxacin), and a topical ophthalmic broad spectrum antibiotic ointment.  Five days post-op the flap and sutures were removed.  By day six post-op all medication was discontinued.  By day twelve post-op the eye appeared normal and the rabbit was returned to study.

The mass was preserved in formalin and submitted for histology.  Microscopically tha mass was composed of a keratinizing squamous epithelium overlying dermal tissue with hair follicles and sebaceous glands.  The histological appearance and location of the tissue is consistent with a ocular dermoid.

Discussion:  An ocular dermoid is an example of a choristoma.  Choristomas are congenital overgrowths of normal tissues in an abnormal location.  Conjunctival dermoids can be located anywhere on the conjunctiva.  Clinical signs include the presence of long hairs on the globe, conjunctival irritation with keratitis and blepherospasm.  Surgical resection is usually curative with few complications.  When present complications are associated with infection, additional surgery for closure or an additional resection following regrowth of the dermoid.
Currently in animals there is no real evidence to suggest a genetic basis for ocular dermoids.

Questions
1.  T/F  Ocular dermoids are commonly reported in rabbits.

2.  Define choristoma.

3.  What is the therapy of choice for ocular dermoids.

Answers
1.  F

2.  Choristomas are congenital overgrowths of normal tissues in an abnormal location. 

3.  Surgical resection is usually curative with few complications.

Spontaneous, generalized lipidosis in captive greater horseshoe bats (Rhinolophus ferrumequinum) (pages 49-52)

Summary: 

The Bat
        Greater horseshoe bat

o       Suborder: Microchiroptera

o       Family Rhinolophidae

o       Genus Rhinolopphus 

o       Species ferrumequinum

        Insectivorous bat from Old World 

        Roosts in caves, buildings, hollow trees; hibernates in winter

        Weighs 16.5 to 28 g; reddish brown to black color

        Funny nose-leaf expansion

        Model for

o       Flight mechanics

o       Anatomy

o       Genetics

o       Auditory function

o       Physiology

o       Reproduction

The Manipulations
        34 hibernating bats caught in China and transported to USA

        Provided water ad lib and given SC LRS plus dextrose during transport

        Maintained at 10oC during transport; gradually acclimatized to ~28 oC day and ~20 oC at night; 60 – 80% humidity; 12-15 air changes per hour

        Took ~ 2 wks to train to eat mealworms (Tenebrio molitor) powdered with multi-vitamins

        Liquid vitamins also provided in water

        Minimal handling occurred after trained to eat on their own

The Disease
        Sudden death occurred at 5 months (1 bat), 6 months (1 bat), and 7 ½ months (1 bat)

        Necropsy findings:

o       good body condition

o       grossly, lots of white fat in subcutis

o       no ingesta, little feces in intestines

o       histologically, lipidosis present in liver, kidney, heart

        Results indicated:

o       Bats were obese due to high fat content of mealworms (29.4%)

o       Bats had not eaten for at least 1 day - kept from eating by dominant conspecifics?

o       Anorexia plus underlying obesity may have triggered idiopathic hepatic lipidosis, similar to that seen in cats

o       Also, large amount of stored fat coupled with changes in photoperiod, lack of exercise, stress of captivity, might have altered normal metabolic process

        Idiopathic hepatic lipidosis characterized by

o       Excess triglyceride accumulation in hepatocytes

o       Intrahepatic cholestasis

o       Progressive hepatic failure

o       Unknown cause – nutrition, underlying metabolic or hormonal disorder, toxins, hypoxic liver injury

o       In cats, triggered by prolonged anorexia, coupled with underlying obesity

o       In humans, often accompanied by carnitine deficiency, which inhibits B-oxidation of long-chain fatty acids, resulting in TG accumulation in hepatocytes   
        Normally,  lipolysis and fatty acid mobilization from fat cells is balanced with fat storage

        Starvation promotes lipolysis and FA mobilization

o       Capacity of fat cells to synthesize triglyceride for storage may be exceeded

o       Results in FA going to liver faster than liver can synthesize VLDL

o       Excessive FA goes to heart and kidney, which cannot utilize them as quickly as they accumulate      
        Experimental myocardial lipolysis

o       Pigs fed erucic acid

o       Pigs fed vegetable oil

o       Rats fed vegetable lipid long-term

o       Rats fed ethanol

        Spontaneous cardiac lipid droplet accumulation may occur in little brown bat

o       Intense excitation immediately after hibernation

o       HR increases from 100 to 750

o       RR increases from 0.15 to 200 – sharp increase O2 

o       Norepineprhine exceeds rate of biosynthesis; hypothesized to cause lipid droplets in heart muscle

Questions:
1. What is the fat content of Tenebrio molitor?

a) 10%

b) 20%

c) 30%

d) 40%

e) 50%

2. List 4 areas of research that use Rhinolophus ferrumequinum

a_________

b_________

c_________

d_________

3. In humans, a deficiency in which of the following can cause inhibition of B-oxidation of long-chain fatty acids, resulting in TG accumulation in hepatocytes.

a) cytokine

b) chemokine

c) lipase

d) carnitine

e) creatine

4. Experimental myocardial lipolyisis has been produced experimentally in pigs fed which one of the following.

a) oleic acid

b) erucic acid

c) elaidic acid

d) adrenic acid

e) eicosenoic acid

Answers:

1. c

2. Flight mechanics, Anatomy, Genetics, Auditory function, Physiology, Reproduction

3. d

4. b

Acute paraplegia in a young adult Long-Evans rat resulting from T-cell lymphoma (pages 53-56)

Differentials for acute paraplegia in rodents include trauma, infectious agents (MEV and neurotropic MHV), genetic causes, and neoplasms.  A 7.5 month male LE rat was weighed 4 days before paraplegia onset and was normal.   Three days later the rat was bright, alert and responsive, but unable to use either hindleg and body weight had declined from that of 4 days prior.  The rat had normal pelvic limb flexor reflexes, but no recognition of deep pain and the anal reflex was absent.  Serology and parasitology were negative for pathogens and parasites.  On radiographs, a soft tissue opacity was present below the caudal lumbar spine, the liver was enlarged, and the spleen was prominent.  The CBC showed a leukocytosis, with atypical lymphocytes.  At necropsy, there was no evidence of trauma.  Iliac and sacral lymph nodes were slightly enlarged.  A bone marrow evaluation was consistent with lymphoid neoplasia.  There was a red, friable gelatinous mass on the ventral lumbar vertebral column.  The mass effaced the epidural space.  It did not invade the spinal cord meninges, but did cause Wallerian degeneration.  Immunophenotyping of the neoplastic cells showed that the cells were positive for CD3, indicating a T cell origin.  The reports of lymphomas and leukemias in rats have usually been in geriatric animals.  For acute hindlimb paralysis linked to compression of the spinal cord by neoplastic cells only 4 cases have been reported- 2 in mice, 2 in rats.  Lymphoma and leukemia should be included in a differential diagnosis for acute paraplegia in laboratory rodents.

Questions 2:

1) The paraplegia in the young adult rat was caused by

a) trauma

b) neoplastic invasion of the spinal cord meninges

c) a neoplasm within the spinal cord meninges

d) neoplastic compression of the spinal cord

2) The neoplstic cells were of

a) B cell origin

b) Tcell origin

c) T and B cell origin

d) neither T nor B cell origin

Answers 1: 1) d, 2) b

Questions 2:

1. True/False:  Most reported lymphomas and leuekemias in rats are in geriatric animals. 

2. True/False:  Acute paraplegia is a common clinical presentation  in rats with spontaneous lymphoma or leukemia.  

3.  The following histologic description is typical of  _______  neoplasia: A basophilic monocytic cell population with cells averaging 7 to 10 microns in diameter and having scant cytoplasm and large pleomorphic nuclei with wispy chromatin.

Answers 2:

1.  True 

2. False 

3. lymphoid 

