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A comparison of target-controlled infusion versus volatile inhalant anesthesia for heart rate, respiratory rate, and recovery time in a rat model (pages 7-12)
Summary:

The author of this article conducted the study to determine whether heart rate, respiratory rate, and recovery time differed significantly between rats receiving target-controlled infusion (TCI) and those under volatile inhalant anesthesia.  TCI is a relatively new method of total intravenous anesthesia (TIVA) administration in veterinary medicine.  This method uses a computer-controlled infusion pump to deliver a drug based on a mathematically predicted plasma or “effect site” (brain) concentration.  

Results:

Heart Rate:  The propofol-ketamine combination produced the slowest average heart rate.  T! he average heart rate for the propofol group was slightly faster.  The isoflurane group had the fastest average heart rate.  Overall, there was statistically significant different in heart rate between the anesthesia groups.  The isoflurane group’s average heart rate was observed to be higher when compare with the average value for the propofol-ketamine group but not when compared with that for the propofol group.  There was no significant difference in average heart rates between propofol group and the propofol-ketamine group.  There was no statistically difference in average heart rate between genders.  

Respiratory rate:  Rats receiving different types of anesthesia exhibited a wide range of respiratory rates and effort that were comparable within groups.  TCI groups had faster, shallower breathing than the isoflurane group throughout the anesthetic period.  The propofol-ketamine group had the highest average respiratory rate.  Animals maintained with propofol breathed slower, but showed better tissue oxygenation than the propofol-ketamine group.  The isoflurane group had the lowest average respiratory rate, and took noticeably deeper breaths, which were reflected in higher tissue oxygenation readings.  Overall, there was a statistically significant difference in respirator! y rate between anesthesia groups.

Recovery time:  Cessation of isoflurane anesthesia resulted in period of immobility followed by a seemingly instantaneous return to consciousness and awareness with subsequent hyperactivity for 30 to 90 sec.  Propofol-ketamine produced the longest recovery times.  Recovery from propofol was faster than from propofol-ketamine  Isoflurane produced the quickest recover times.  Overall, there were statistically significant differences in recovery time when comparing the inhalant anesthesia groups with the TCI groups.

Survival:  Mortality occurred in both chemical anesthesia groups but not in the volatile inhalant anesthesia group.  Survival rates were not statistically different among the three anesthesia regimens.  The isoflurane group had a 100% survival rate.  The propofol group had a 92.8% survival rate.  The propofol-ketamine group had a 78.6% survival rate.  All of them with a 95% confident interval.

Questions:
1.      There was a statistically difference in average heart rate between genders from rats receiving TCI and volatile inhalant anesthesia.  True or False.

2.      The propofol-ketamine combination produced the ……..average heart rate.

a.                   slowest

b.                  fastest! 

c.                   no difference

d.                  the same

3.      The isoflurane group had the ……… average respiratory rate, and took noticeably …….. breaths, which were reflected in higher tissue oxygenation readings.

4.      Propofol-ketamine produced the longest recovery times.  True or False.

5.      The isoflurane group had a ….. % survival rate.

a.                   100

b.                  92.8

c.                   78.6

Answers:
1.            False.  No difference

2.            A.  Slowest.

3.            Lowest, deeper

4.            True

5.            100%

Effects of isosexual pair-housing on biomedical implants and study participation in male macaques (pages 13-18)

The authors discuss the importance of social housing as contributing for the psychological well being of non human primates. The study focuses on the effect of pair housing on biomedical implants and study participation.  Data were collected from a group of isosexually pair-housed male adult and sub adult macaques with cranial and eye implants & controlled access to water as means of motivation.


Monkeys were pair-housed after evaluating in order to find the most compatible partners and to maximize the number of individuals that could be paired. During the study effects of pair-housing on, compatibility after separation, cranial implants, eye coils (Scleral search coils), study participation and psychological well being was closely observed.


The author’s report a result of 80% compatibility, Daily separation for experiments was carried out without any problems with an exception of one mild and another sever aggression after separation of one week or longer (Wrestling and one requiring veterinary care). Monkeys at times grab one another’s cranial implants and often grooming the margin around the implants. In conclusion, Implants, study participation, and weight gain were not adversely affected by pair housing. The authors support the use of pair housing as social enrichment for macaques with biomedical implants and controlled access to water.

Questions:

True or False

1.    Separation of pair-housed macaques for a week or longer can result aggression.

2.    Careful selection of compatible pairs and gradual introduction is important for successful pair-housing.

Answers:

1.    True

2.    True
Ischemic brain damage after ketamine and xylazine treatment in a young laboratory monkey (Macaca fascicularis) (pages 19-24)

Case summary:
A 4 year old, healthy, female cynomolgus macaque was born in Vietnam, purchased from USA and lived in Japan for approximately 2 months prior to experiencing acute onset of neurologic signs after being sedated with 20 mg/kg of ketamine IM.  Clinical signs included tetanic spasm, and was treated with 2mg/kg xylazine IM. Despite treatment the animal continued to exhibit tetanic spasm, opisthontonus, nystagmus, and epilepsy for 3 days.  She did not eat or drink for 3 days and was given two injections of 50mL of saline to prevent dehydration.  On the fourth day she was euthanized and taken to necropsy.

Gross and histopathololgic findings: hepatic subcapsular hematoma and necrosis, parasitic pneumonia with hemorrhage, severe myocardial hemorrhagic necrosis with mild inflammation in papillary muscle, renal tubular vacuolar change, and atrophic changes in spleen, thymus and mesenteric lymph nodes.  Acute neuronal necrosis was diffusely and symmetrically located in the frontal, parietal and temporal lobes of the cerebral cortex, lenticular nucleus, cerebellar cortex and nucleus and medulla oblongata.  In the cerebellar cortex there were pyknotic granular cells and swollen, vacuolated, necrotic Purkinje cells.   

Questions:
1. a. Generally, what is the histologic feature indicating neuronal necrosis?
b. What are general differentials of neuronal necrosis?
2. General medical intervention for seizure activity (acute treatment to stop seizures)?
3. What are spontaneous and induced animal model(s) for epilepsy? Pharmacology:  a. NHP dose of ketamine?; b.  NHP dose of xylazine?; c.  xylazine reversal (antagonist) dose?; d. What are some drugs contraindicated for seizures?
5.   Immunohistochemistry:  What are GFAP, MAP-2, BS-1 for?

Answers:
1a.  Shrunken and eosinophilic neurons (i.e:. 'red, dead neurons').  Neurons can often shrink artifactually from manipulation of the brain postmortem but only the necortic neurons will stain a nice, bright red.
1b.  Hypoxia, thiamine deficiency (partcularly in large animals)
2. Valium IV (1-2mg/kg -dogs); Phenobarbital IV;  Inducing and maintaining general anesthesia with mixture of oxygen and inhalant such as isoflurane.  Cerebral edema, and hypoxia are risks with status epilepticus, as well as muscle injury, trauma, hyperthermia, hypoglycemia.
3. A.For epilepsy:  Spontaneous model=Mongolian Gerbils (Meriones unguiculatus)-in seizure sensitive strains seizures begin after one month of age and can be triggered by external stimuli; Induced models=rat with chemical induction bye either injection with pilocarpine (pre-treatment with 5mg/kg atropine methylbromide IP to prevent systemic cholinergic side effects, then follow 20 minutes later with 380 mg/kg IP pilocarpine to trigger status epilepticus), or injection with kainic acid.  Other induced models include neonatal rat hyperthermia, neonatal rat hypoxia +/- ischemia, fluid-percussion injury in rats, tetanus toxin injected into hippocampus of rats. 
4. All doses from 3rd Ed of Formulary for laboratory Animals (Hawk, Leary, & Morris) unless otherwise noted…. A) Ketamine for NHP 10-30mg/kg IM, for Cyno ketamine is 20-25mg/kg [pg. 49]; B) Xylazine dose is 1-2 mg/kg IM [pg. 41]; When Ketamine and Xylazine are used in conjunction: Ket 10mg/kg IM with Xylz 0.5mg/kg IM.   C.) Yohimbine is the reversal agent for xylazine, an alpha adrenergic agonist.  Although Hawk Formulary does not list a NHP dose for Yohimbine, a safe dose was published in Lab An Sci  cicra 1979 in an article published trying to reverse ket with yohimbine, but citation could not be found prior to due date of this submission.  However Hawk formulary lists safe dose for most species in the range of 0.1-0.2mg/kg. D.)  Ketamine, xylazine, tricyclic antidepressants, estrogens, are a few of the compounds/drugs contraindicated in seizuring animals or those with epilepsy. Some compounds like ketamine and xylazine can lower seizure thresehold.
5.  GFAP= anti-glial fibrillary acidic protein: positive staining occurs in reactive astrocytes on damaged cerebral tissue.  MAP-2= anti-microtuble associated protein-2: positive staining in normal, healthy neurons. BS-1= lectin from Bandeiraea simplificifolia: to detect reactive microglia in damaged cerebral tissue.    
Normal C-reactive protein values for captive chimpanzees (Pan troglodytes) (pages 25-26)

Summary:

This study was designed to establish a normal C - reactive protein (CRP) reference range for captive-bred chimps. Currently, in the human medical field, CRP (an acute-phase serum protein) is used as an indicator of response to infection, trauma and inflammation. The authors report that by developing this data the CRP test may be a valuable diagnostic tool when applied to human drug development and other studies that incorporate the chimp model. Additionally, the CRP values may be helpful in assessing the health status of chimps.

The 37 study animals ranged in age from 8 months to 44 years and included both sexes (13 males and 24 females). The mean CRP for the population was 0.97 mg/dl (std. deviation of 0.88 mg/dl) with the estimated 95% reference (normal) range for CRP (mean + 2 std. deviations) of 0.0 to 2.7 mg/dl. As compared to normal CRP human values (0.0 to 0.3 mg/dl) the chimp CRP levels are up to 9 X greater at the upper end of normal. Therefore, the data indicate that normal human CRP reference ranges should not be used when evaluating chimp CRP levels and additional testing of other chimp populations would further help establish reference levels of subgroups (e.g., age, sex).

Questions:
1.  What is the genus/species of the chimpanzee? 

2.  What is the clinical significance of C-reactive protein levels (CRP)? 

3.  Human CRP reference values can be used as normals when evaluating chimp CRP results. 

     T or F 

Answers:
1.  Pan troglodytes 

2.  CRP values are an indicator of infections, trauma, inflammation and recovery

3.  False

Ornithonyssus bacoti infestation and elimination from a mouse colony (pages 27-30)

Animal care workers and research personnel were found to have skin lesions and intense pruritis.  The culprit was determined to be Ornithonyssus bacoti the tropical rat mite.  This mite usually requires a rat host and do not live on the host.  Environmental decontamination alone was not successful in eradicating this parasite.  The mice were treated with permethrin impregnated cotton balls for nine weeks and the walls, floors of the animal rooms and adjoining hallways were sprayed with pyrethrin spray.  Rabbits were dusted weekly with an organic pyrethrin dust to prevent the spread of the mites to them.  Three years have passed and no mites have been found in the facility.

Questions:

1. What is the scientific name of the tropical furmite? 

2. Describe the life cycle of this parasite. 

3. Describe the feeding habits of this parasite. 

4. T or F the mites have two pairs of setae on its sternal plate? 

5. T or F Ornithonyssus bacoti has been proven to carry plague? 

Answers:

1. Ornithonyssus bacoti 
2. 7-16 days from egg production to mite.  The protonymph can survive for 43 days without food.  Lifespan is 60 days. 

3. Feeds on blood form the host during the day when the rodent is in the nest.  Although the preferred host is Rattus norvegicus, the mite will bite other rodents and humans. 

4. F They have three setae 

5. F There have been no proven natural disease transmission from Ornithonyssus bacoti. 

Use of permethrin eradicated the topical rat mice (Ornithonyussus bacoti) from a colony of mutagenized and transgenic mice (pages 31-34)

Summary: Permethrin can be used to eradicate the tropical rate mite from transgenic mouse colonies
 
The tropical rate mite, Ornithonyssus bacoti, is an obligate blood feeding parasite. Outbreaks have been reported world wide. Its natural hosts include several species of rats and mice, hamsters, gerbils, voles and other wild rodents. There are also numerous non- rodent hosts including cats, other wild and domestic carnivores, some birds, opossums and humans.
 
Infestation has been associated with decreased litter production, anemia and death. In humans, the non-specific dermatitis caused by the mite is referred to as “rat mite dermatitis”. Several infectious diseases can be carried by the parasite including murine typhus, rickettsialpox, Q fever, tularemia, eastern equine encephalitis virus, hemorrhagic fever with renal syndrome, coxsackievirus, Langat virus and plague.

The tropical rate mite can be very difficult to eliminate due to its very short life cycle (13 days), the large number of eggs released per female, and its ability to live off its host for 2-3 week. This is further complicated by the difficulty in eradicating feral rodents (the source of infection) from a colony. This group eradicated an Ornithonyssus bacoti infestation using a combination of environmental decontamination with synthetic pyrethroids and weekly application of 7.4% permethrin-impregnanted cotton balls (2-3 per cage) in mouse caging weekly for 5 weeks. Eradication process included completely cleaning the room and disposing of any items that potentially could harbor eggs (feed, paper products, and writing utensils).
Questions:
1) What is the genus and species name for the Tropical Rat Mite?
2) Is there a concern for zoonoses with the tropical rat mite? If yes, what is its most likely concern?
3) Other than potential diseases that the tropical rat mite can be a vector for, what are its possible effects on mouse colonies?
Answers:
1) Ornithonyssus bacoti
2) Yes, rat mite dermatitis
3) Decreased litter production, anemia and death
Comparison of tympanic, transponder, and noncontact infrared laser thermometry with rectal thermometry in Strain 13 guinea pigs (Cavia porcellus) (pages 35-38)

The author examined the practicality, ease, and reliability of using tympanic, transponder, and noncontact infrared laser thermometry versus the use of rectal thermometry in strain 13 guinea pigs.  It was found that the transponder temperatures were the most reliable and had the closest agreement with the rectal temperatures.  The tympanic and noncontact infrared laser methods had poor agreement with the rectal method. 

Questions:

1.
Name several methods to determine core body temperature.

2.
Name the other inbred strain of guinea pigs (this project used strain 13).

3.
True or False: The guinea pigs temperature remained stable over the three different time periods.

4.
Which method used in this study most closely agreed with rectal body temperatures?

Answers:

1.
pulmonary artery catheterization, urinary bladder catheterization, esophageal probes, tympanic probes, telemetry, transponders

2.
Strain 2

3.
true

4.
the transponder method was the most reliable over time and agreed most closely with the rectal temperature.
Immunotolerance in the laboratory opossum (Monodelphis domestica) to xenografted mouse melanoma (pages 39-42)

Introduction: Monodelphis domestica, the gray short-tailed opossum, is the only marsupial that has been produced in large numbers in captivity.  It is also commonly referred to as the laboratory opossum.  Unlike most marsupials, the female laboratory opossum does not have a pouch.  After the young are born they migrate! to the mother’s ventral abdomen and attach to a nipple.  This feature allows for easy access to the young when the mother is briefly anesthetized.  Laboratory opossums are useful in xenotransplantation models because the immune system of the young is immature, and immune competence does not occur until after the weaning stage.  The purpose of this study was to demonstrate the creation of an “immunotolerant state” to mouse B16 melanoma cells.  

 
Materials and methods:  Mouse B16 melanoma cells were used.  M. domestica is reported by these authors to be a healthy laboratory animal with no health monitoring procedures aside from daily observations; the animals were housed conventionally.  Anesthesia in the mothers was induced by placing the animal in a beaker that was charged with a halothane-dampened cotton ball.  After the mother was anesthetized, the tumor cells were injected subcutaneously in the pups.  Four pups were studied over a period of time, and the pups were subjected to multiple increasing dosages of tumor as the animals grew.  The tumors were measured regularly for evidence of growth, persistence and regression.

 

Results: See Table one, which summarizes tumor induction, growth and regression in the four animals.  Animals were injected with tumor cells at increasing doses from ages 16-117 days; a total of 14 injections were performed in the animals that lived through the study duration (animal 1 was euthanized at 44 days; animal 2 was euthanized at 117 days).   Induction that resulted in a large tumor that retained its size for more than 3 weeks was noted at induction ages: 23 days, 57 days, 67 days and 117 days (one pup each).  The rest of the injections resulted in no tumor growth or tumors that began to regress by 3 weeks or less post-injection.  

 
Discussion: The authors conclude that the results establish that mouse tumors can grow and be sustained without regression for an extended period of time in adult opossums that were “desensitized and tolerated.”  They observed that the melanoma tumors did eventually regress as the animal’s immune system matured.  Two possible mechanisms for t! his phenomenon are discussed: one is that the tumors can migrate to lymphoid organs where they present their antigens to leukocytes; second is that as tumors grow, new antigens are expressed at various stages, and the host recognizes these antigens as foreign.  Based on related studies, the authors stated that regression of these tumors was a result of mixed cellular responses involving neutrophils, macrophages, NK and dendritic cells.  Fibrosis and mineralization is always a feature.  

Questions
1. Which of the following is false regarding the laboratory opossum M. domestica? 

a. M. domestica has become the primary marsupial species for laboratory-based research. 

b. Newborn opossums migrate to the mother’s pouch shortly after birth 

c. At the time of weaning, the immune system is immature 

d. Litter sizes are typically 6-10 young

2. According to this article, what is a typical method used for briefly anesthetizing M. domestica? 

a. Ketamine & xylazine combination 

b. Halothane-in-a-jar 

c. Isoflurane-in-a-jar 

d. Isoflurane by mask

3. True or False: Time of tumor regression was directly associated with the dose of tumor injected. 

4. Two histologic features of regressing tumors are ______ and _______.

Answers
1. B.  M. domestica lacks a pouch; the neonates are exposed on the mother’s abdomen. 

2. B 

3. False.  Tumor regression is related to maturation of the immune system. 

4. Fibrosis and mineralization

An improved technique for tail-cuff blood pressure measurements with dark-tailed mice (pages 43-46)

Summary: The general study of hypertension has been facilitated by the study of mice with genetically modidified genes affecting blood pressure. One of the most comon methods for measuring blood pressure in mice is the detection of light passing through the tail to determine in a tail cuff that stops pulsed flow. The process has worked well in light tailed mice(C57BL/6), but in dark tailed mice(129S6/SvEvTac) the measurements have tended to be considerably more inconsistent. The authors report that simple modifications to the channel holding the pulse detection sensor (and is also the location where the tail is placed) significantly improved the quality of pulse detection in mice. The first modification involved placing Saran Wrap (doubled successful detection of blood pressure while reducing variablity in measurements by a third) in the channel, and the second invoved lining the channel with reflective foil. Both modifications did not impact mean blood pressures while enhancing the detection of the pulse wave. The authors contend that the modifications will be helpful in applications requiring blood pressure measurements in mice with dark pigmented tails.

Questions:

1. Which materials improved the successful detections of blood pressures in mice with dark tails?

A. Saran Wrap

B. Silk

C. Reflective foil

D. Muslin

E. A and C.

2. Standard deviations (measurement variability) was significantly improved when _______ was used to line the channels as compared to using ________ .

A. Reflective Foil

B. Liquid Bandage

C. Scotch tape

D. Saran Wrap.

Answers: 1. D. 2. A and C.   
Improving animal research with an institutional electronic discussion group (pages 47-50)

This article described the formation and operations of an electronic discussion group of individuals working with mouse models in 10 research facilities campus-wide at John Hopkins University. The goal of the discussion group (jhu-mousers) was to provide the opportunity for mouse users at all professional levels to share technical ideas and resources such as equipment, animals, and tissue samples. The UNIX based mailing list (managed using LISTPROC software) was supported by the institution's information technology infrastructure and associated expertise. After a 2.5 year period the discussion group was composed of 145 pre-screened subscribers containing faculty members (60), post doctoral fellows (30), graduate students (12), and technicians (35).  Ten veterinarians specializing in laboratory animal medicine or pathology were among the subscribers to jhu-mousers, providing resource information and contributions to list discussions. Postings to the mailing list were divided into the following categories:  administration, information, resources, technical, responses, and unnecessary. Over the 2.5 year reporting period 207 posts to the mailing list were made, with the majoring coming from faculty members (about 130). Fifteen, 9.2 and 8.7% of the posts were from the list administrator, Office of the Animal Care and Use Committee, and Research Animal Resources, respectively.  Replies to each posting were mailed to the list during the initial 14 months of the discussion group. The postings decreased by 67.4% in the last 16 months mainly due to changing the default settings of mailing responses only to the sender. Requests by list subscribers for technical help or resources to jhu-mousers also decreased by 34.6% during this period. An institutional electronic discussion group is an effective way to disseminate information among large groups of users with the mutual benefit of reducing and refining the use of the animals in research.

Questions:

1) Which group posted the largest number of requests or mailings to the jhu-mousers' electronic discussion group over the 2.5 year reporting period?


a. Post doctoral fellows


b. Graduate students


c. Faculty members


d. Veterinarians

2) Which category constituted the largest number of postings to the electronic discussion group, jhu-mousers?


a. unnecessary 


b. responses



c. technical requests


d. resources requests

3) All of the following are benefits of establishing an institutional electronic discussion group of users of research animal models except:


a. Reducing the number of animals used


b. Refining the number of animals used


c. Replacing animals in research


d. Sharing of animal related resources

Answers

1.  c

2.  d

3.  c

