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Effects of Anesthesia and Vehicle Injection on Circulating Blood Elements in C3H/H3N Male Mice.  pp. 8-12

Summary:  General anesthesia has effects on the cardiovascular, pulmonary, nervous, and immune systems.  Few studies exist detailing the effects of anesthesia on the immune system of rodents, the authors wished to evaluate the effects of isoflurane anesthesia on cells of the immune system of C3H/HeN male mice.  The authors were also conducting another study where polyethylene glycol (PEG-400) was being administered SQ as a vehicle for an immunologic study involving steroid hormones.  Thus, hematologic measurements were evaluated for differences related to injection of PEG-400 and/or administration of isoflurane inhalation anesthesia.

     3 groups were evaluated:  naive mice; unanesthetized PEG-400 injected mice; and isoflurane-anesthetized PEG-400 injected mice.  Mean counts of circulating WBC, neutrophils, and platelets were significantly lower in anesthetized compared to unanesthetized mice.  Circulating monocytes and lymphocytes were unaffected.  Monocytes were lower in unanesthetized mice compared to naive mice, otherwise there were no differences between these groups.  This difference was attributed to stress of the manipulated mice compared with the naive mice.  An effect of the PEG-400 was not ruled out, but considered less likely due to prior studies indicating no effect on WBCs.

     Mechanisms proposed for anesthetic related immune suppression are as follows:  cortisol increase, NK cell inhibition, decreased phagocytic capacity by neutrophils and macrophages, and decreased lymphocyte proliferation.

Questions:

1)  Why is isoflurane the inhalant anesthetic of choice for many species?

     a - it has low solubility

     b - it has high potency

     c - both a & b

2)  T or F:  Based on the results of this study, isoflurane should not be used for experiments directly preceding immunologic research in mice

Answers:

1)  c     (because this results in rapid induction and recovery)

2)  T
Comparison of Body Surface Temperature Measurement and Conventional Methods for Measuring Temperature in the Mouse.  pp 13-18

The collection of temperature readings was compared between external probe, rectal probe and telemetry.  Test groups included hypothermic mice (from prolonged anesthesia) and hyperthermic mice (from endotoxin, LPS injection).  Two different telemetry systems were used for the hypo- and hyper-thermic groups because of different ambient temperature requirements needed to produce the expected changes in body temperature.  Hypothermic conditions-Anesthetized with i.p ketamine-xylazine and maintained for 3 hrs.  Initial average baseline core temperature was 37.4 C and dropped dramatically during prolonged anesthesia.  Lowest reading was 26.6 C. Significant correlation was established between telemetry and surface probes, rectal and surface probes, telemetry and rectal probes suggesting that surface temperature accurately reflected decreasing core body temperatures.


Hyperthermic conditions-Injected i.p. with 10ug of LPS from E. coli.  The effect of the LPS and repeated conscious handling was an increase In body temperature of 1-2C.  Telemetry and rectal probes did not correlate significantly.  Telemetry and surface probe, and surface and rectal probes did correlate significantly.  However, relationship of surface probe temperatures to other methods were not as close as those seen in the hypothermic group.


Animals may have several sites more accurately reflective of core temperature like humans which are, the tympanic membrane, esophagus, urinary bladder, and rectum.  Generally, differences in skin/surface temps and core temp are explainable by thermoregulatory role of the skin and compensatory changes in vasomotor tone.  The tail of the mouse is an example of an area not representative of core body temp.  The back of the mouse was noted as not being as representative of core body temp compared to  the sternum as described in one of this article's references.


Correlation of surface temperature measurement with core and rectal temperature readings was strongest for the hypothermic groups.  The variability in the hyperthermic group was possibly attributed to the smaller range of temperatures examined, different telemetry system was used, altered physiology and true regional differences in temperature produced by experimental manipulation.  The author's therefore did not recommend that the surface probe be used to monitor increases in body temperature.  They did suggest that it could be used for decreasing temperatures and potentially for establishing humane endpoints.


Other advantages of the surface probe were described as less stress due to non-invasiveness and minimal restraint with fewer complications.  Price compared to rectal prove and was much less expensive than the telemetry system.

Questions:

1).  How were the hypothermic and hyperthermic conditions obtained?

2).  Was the use of the surface probe recommended for decreasing temperature, increasing temperature, both, neither?

Answers

1).   Hypothermic conditions-Anesthetized with i.p ketamine-xylazine and maintained for 3 hrs.  Hyperthermic conditions-Injected i.p. with 10ug of LPS from E. coli.

2.)  Recommended for decreasing temperatures only.
Persistent Shedding of Mouse Hepatitis Virus in Mouse Lines Selected for Genetic Differences in Alcohol Sensitivity.  pp. 19-21

The article is based on two replicate lines of mice selected for the effect of ethanol on their level of activity (FAST and SLOW).  Males and females showing the highest levels of activities were selected for the FAST line and conversely animals showing the least activity following ethanol administration were selected for the SLOW line.  With the exception of MHV the mice were clean based on a traditional sentinel and testing, quality assurance program.

In an attempt to eradicate the MHV there was a moratorium placed on breeding and the virus was given 7 weeks to "burn out".  This form of natural rederivation is based on the premise that immunocompetent mice will clear the virus in four weeks or less.
After the seven week burn out the mice were tested for MHV with both serology and RT-PCR.  Many of the mice tested showed persistent shedding of MHV well beyond the traditional clearing time of 3-4 weeks.


The author provides 3 possible scenarios for the study findings.
1.  The selection of mice for the FAST and SLOW lines has generated lines of mice that are prone to persistent infection with MHV.
2.  The MHV strain in the population of mice was capable of inducing a persistent infection.
3.  The persistent shedding may have been due to a mutation in the original strain of MHV.
Questions
1.  T/F MHV is generally amenable to burning out in immunocompetent mice.
2.  How long should mice be prevented from breeding to burn out MHV in immunocopetent mice?
3.  T/F MHV is highly mutable.
Answers

1.  T
2.  6-8 weeks
3.  T
Multi-phase Approach to Eradicate Enzootic Mouse Coronavirus Infection.  pp 22-28

Summary:

Authors used a multi-phase approach to eradicate mouse coronavirus (e.g. MHV) from a large (>4000) mouse colony.  This effort took place over a year time frame, achieving success with moderate cost and minimal research disruption.

This facility had been infected with MHV for over a decade.  Minimal success had been experienced in the past to get rid of this common mouse pathogen.  Since populations of immune compromised and transgenic mice were growing, there were increasing priorities to have the facility free of MHV.

Precautions were put in place to prevent transmission of MHV.  Specifically, traffic patterns were established and enforced; laminar flow change stations were used; all rodents were housed in filter-topped cages on corncob bedding; room specific PPE (e.g. gowns, gloves, shoe covers, hair covers) were used; sentinel mice were screened for pathogens quarterly; and a complete shower and change of clothes was required after entering an MHV infected room.

Authors organized a task force to support the intensive effort needed to clear MHV long-term from the facility.  The task force had representatives from all research departments to ensure understanding and support.  The task force reviewed appropriate courses of action, made decisions on which solutions to pursue, and monitored the progress of the eradication plan.

The task force identified 46 sublines of mice that needed MHV eradication.  Then 6 eradication methods were evaluated, looking specifically at potential cost, advantages/disadvantages, and potential effect on research.  Authors used these methods, pending situations, to eradicate MHV:  (1) cull nonessential mice; (2) cessation of breeding (e.g. burnout); (3) test and cull individual mice (e.g. using RT-PCR and serology); and (4) cross foster mice to clean dams.  A multitude of methods were used because one method was not effective for all lines of mice (see specifics in Figure 1 in article).

Questions:

1.  Which are true?

     a.  Currently, the prevalence of MHV ranges from approximately 10% in barrier facilities to approximately 75% in conventional facilities.

     b.  Certain strains of mice may exhibit persistent shedding of MHV.

     c.  There is typically persistence or carrier state beyond 3-4 weeks post infection in most mice.

     d.  All of the above are true.

     e.  a and b above are true.

2.  List some precautions used to prevent transmission of MHV.

3.  Which method involves the removal of neonates <36 hours old from mouse corona-infected dams to specific-pathogen free dams?

     a.  embryo transfer

     b.  cesearean rederivation

     c.  cross fostering

     d.  all of the above

     e.  none of the above

4.  List some advantages of the technique described above (Question 3).

5.  Expense of RT-PCR testing and need for sequential tests are drawbacks to which method(s) of MHV eradication used?

     a.  cross fostering

     b.  cessation of breeding

     c.  individual mouse test and cull

     d.  all of the above

 Answers:

1.  e  

2.  Use of sentinel mice; Establish and enforce traffic patterns; Use of laminar flow hoods

    for cage changing; House mice in filter top cages; Use of room specific PPE

    Complete shower and change of clothes after being in MHV infected room

3.  c

4.  Economical; Less technically demanding; No specialized equipment needed

5.  c
Euthanasia of Mouse fetuses and Neonates.  pp 29-34

This study sought to evaluate common methods of euthanasia for adult rodents for effective euthanasia of fetal or neonatal mouse pups.  This is important because of the common use of timed pregnant mice as a source of fetal mice and for the use of neonatal mouse pups in research.

Methods evaluated included CO2 inhalation, Halothane inhalation, injection of sodium pentobarbital IP or potassium chloride IV, or cervical dislocation with or without Isoflurane anesthesia.  Death was defined as cessation of cardiac contractions and this parameter was evaluated using echocardiography, which could detect a fetal heartbeat without the need to incise the uterus.  Finding methods other than decapitation of mouse pups and assuring death of fetal pups when the dam is euthanized is important as a consideration for the human employees who perform euthanasia.

Interestingly, although the methods used did euthanize the dams, 5% Halothane took excessively long (almost 20 minutes), and NONE of the methods led to fetal death by the definition used within a time of 20 minutes.  In neonates only CO2 successfully euthanized P1-7 and P8-14 pups.  Tolerance to hypoxia was demonstrated, but death did occur within a reasonable amount of time, approx. 4-5 minutes.  Some recoveries were noted however after pups took agonal breaths, effectively self-administering CPR.  Thus, secondary physical methods or leaving in CO2 longer were suggested for pups.

For mice, it was found that the usual dose of 200 mg/kg sodium Pentobarbital was insufficient for effective euthanasia.  A dose of 800 mg/kg was found effective in non-gravid mice.  Accidental intra-uterine injection in gravid mice was suspected as cause of ineffective IP euthanasia, and IV injection is suggested as an alternative.  Neonates 8-14 days of age could be euthanized by this method also, but the time was longer.

A human condition known as pulseless electrical activity (PEA) in which there is coordinated electrical activity of the heart without peripheral pulses may have occurred in the mice also.  Thus, cardiac contractions alone are not the best defining factor in determining death.  It was concluded that due to PEA and incomplete neurological development, fetal pups would not be in pain or distress in-utero when the dam is euthanized, despite continued cardiac contractions.  Another factor in achieving euthanasia is body temperature.  Hypothermia has a life sparing effect, producing bradycardia and tolerance of hypoxia.  Keeping pups warm during euthanasia may reduce this effect, but is difficult to achieve.  In the study pups were kept on a 37 degree circulating water heating unit, but still lost body heat.

In fetal mice, after E10, fetal red blood cells play a role in oxygen delivery.  Note: EKLF mice are deficient in erythropoietic transcription factor, feti have normal embryonic hematopoiesis but fail to make complete red blood cells and die in utero.  

This study adds important information for evaluation of euthanasia Methods in embryonic and neonatal mice (probably for other rodents, but not included in this study).  It was concluded that inhalation anesthesia with Haloathane or Isoflurane is NOT effective, but CO2 IS effective.  This was true for both adults and neonates, although time to death was longer in neonates, longest in pups up to 7 days old, less in 8-14 day old pups, and less again for adults.  For adults, Kcl, CO2, and Cervical dislocation with or without anesthesia were effective; pentobarbital worked but high doses were required and IV route may be needed for gravid mice.  Additionally, cardiac arrest is not a good indicator of fetal death.

QUESTIONS:

1.  Which document is accepted by AAALAC and most IACUC's as the primary reference regarding euthanasia?


A.  The Guide for the Care and Use of Laboratory Animals


B.  The 2000 Report of the AVMA Panel on Euthanasia


C.  NIH Guidelines for Euthanasia


D.  No primary, selected by each institution

2.  What is PEA and how did it apply to this study?


A.  Pediatric erythrocytic atrophy, similar to a transgenic mouse model


B.  Pulseless electrical activity, not related to this study


C.  Pulseless electrical activity, an explanation for why fetal heartbeat is not an effective measure of fetal death.


D.  None of the above

3.  Which method of euthanasia was determined to be best for neonatal mouse pups?  For fetal pups?


A.  Sodium pentobarbital IP/decapitation of each pup taken out of uterus


B.  Halothane inhalation by neonate/or dam for fetal pups


C.  Cervical dislocation/ CO2 for dam


D.  CO2 inhalation/ any method that euthanizes the dam

4.  In EKLF mice, what developmental step is halted that causes in-utero death?


A.  Erythropoiesis


B.  Lung development


C.  Red blood cell development


D.  Lack of complete brain development.

ANSWERS:

1. B       2.  C     3.  D     4.  C
The Use of the Hairless Guinea Pig in Tattoo Research.  pp. 35-38

Authors report on the results of a number of pilot studies and on incidental observation made during actual laser tattoo removal study that helped identify and develop specialized procedures and techniques for achieving successful tattoo placement at an acceptable rate in the hairless guinea pig.


Regarding tattoo aftercare, the only regimen that resulted in successful tattoo placement was a regimen consisting nonstick Telfa pads held in place by elastic adhesive bandages with Bacitracin antibacterial ointment reapplication and bandage changes 3 times daily for 5 days.  This need is in noted contrast to typical recommended aftercare for human tattoos, in whom much less intensive care is required.


Regarding appropriate needle configuration, the 5-round needle created a thick lines and did not overwork the tissues.  Overworking the tissue is defined as excessive needle penetrations destroying the integrity of the skin.


Regarding tattooing technique both a spiral and raster (straight line back and forth) were evaluated.  Raster technique shown to be more successful.

Questions

1.  List 4 animal models of human skin.

           Yucatan mini-pig, albino guinea pig, hairless rat, and hairless guinea pig

2.  T or F The Crl:IAF(HA)BR is an immunocompromised animal.

            False

3.  List a disadvantage of using the hairless rat as a model for human skin.

           The animals skin may be slightly thicker and exhibit more keratinization than human skin
Comparison of pH Measurement Devices for Determining Vaginal pH in Cynomolgus Macaques.  pp. 39-40

Accurate measurement of vaginal pH in macaques used in research is important for designing, developing, and testing pharmaceutical compounds.  This study compared two kinds of pH papers with a handheld digital pH meter.  All three methods produced comparable results (no significant differences were found).  The authors point out two potential problems with using pH strips are avoided when the pH meter is used.  The test strips must be compared to a colored chart, so the tester’s eyesight or color acuity may influence the measurement.  pH strips also are affected by the color and consistency of the vaginal fluid (blood tinged fluid will cause a color change in the strip and may give a false reading).  However, the pH meter required insertion into the vaginal tract and was more invasive than the pH strip.  The authors state that all three methods were quick and reliable.

Questions.

1. What is the genus and species of cynomolgus macaques? 

2. Macaques are used as a model for what human condition in which measuring vaginal pH is important? 
Answers

1. Macaca fascicularis 

2. Vaginitis (bacterial, fungal, or protozoal) 
Fostering Procedures for Orphaned Infants in a Breeding Colony of African Green Monkeys.  pp. 41-43

Abstract: Infant (< 1 month). Our purpose was to assess the feasibility of fostering additional infants to females with natural infants. The subjects were 4 infants (age 1 to 5 days) that were removed from the natural mother because of neglect or trauma. The recipient females varied in parity (0 to 7 previous infants). Within 24 h of removal from the natural mother, the foster infants were presented to a group of potential recipient females by placing the foster infant directly into the cage of the female that demonstrated positive behavior toward the foster infant (reaching toward the infant and lip-smacking). Analysis of the behavioral data collected when the infants were 3 to 6 months of age indicated that foster mothers spent significantly more time nursing the natural infant alone, but the percentage time spent nursing both infants simultaneously was not significantly different than the time spent nursing either infant individually. No significant differences between weaning weight of the natural and foster infants or single infants were observed at 6 months of age. Overall our success rate at weaning (75%) suggests that fostering additional infants on females with a natural infant may be a viable strategy for raising orphaned African green monkeys and may prevent the development of abnormal behaviors that typically are manifested by nursery-reared infants.

Take home message:

African green monkey (Cercopithecus aethiops) preferentially nurses their own infants, but no differences between weaning weight of the natural and foster infants.

Infants raised in nursery environment will exhibit some form of stereotypic or abnormal behaviors such as self-clasping, digit manipulation or other stereotypic that may impair their ability to establish and maintain social relationships and reproduce normally.
Hebb-Williams Mazes.  pp 44-45

Length of time to navigate used as a test of spatial learning and memory.  No visual clues, unlike Morris water maze.  Typically a square ~60X60cm with 10cm walls for mice and 75X75cm with 25cm walls for rats.  Interior walls are moveable. Rabinovich and Rosvold developed a group of standardized mazes for testing learning in rats.  Food restriction is used to motivate animals.

Phases are: Acclimation(habituation)

            Acquisition(practice)

            Testing

Welfare considerations:

            'Shared' equipment

            Monitor weight loss

            Swimming can be used as a variation(hypothermia, supervision, drowning, etc.)


Its a quick read and has good testable info.  More worthwhile to read It over than go by summary in my opinion.  I tried to pull out big points.

