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OVERVIEW

Duran-Struuck and Dysko.  Principles of Bone Marrow Transplantation (BMT): Providing Optimal Veterinary and Husbandry Care to Irradiated Mice in BMT Studies, pp. 11-22

Domain 1:  Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease or condition as appropriate; Task 4: Treat disease or condition as appropriate K3

Species:  Primary- Mouse

Principles of BMT: Bone marrow transplant (BMT) or, more accurately hematopoietic cell transplantation, is the process of transplanting hematopoietic stem cells from a donor to a recipient and the subsequent colonization of bone marrow and other hematopoietic sites with donor cells.  The recipient must have the existing bone marrow ablated, usually via total body irradiation (TBI).  Although studies using larger species may use peripheral blood, the majority of murine studies use bone marrow derived donor cells.  In-bred mouse strains with minimal genetic variation provide little concern for transplant rejection.  However, the use of allogenic donors raises the possibility of an immune response from donor cells against recipient tissues.  This graft-versus-host disease (GVHD), also known as ‘runt disease’ can exhibit as profuse diarrhea, and skin lesions as well as pathologic changes in multiple internal organs.  The presence of GVHD and other BMT complications in humans has produce an intense effort to identify corollary therapeutic regimens to improve clinical outcomes in BMT patients.

Noninfectious Transplant-Related Complications: While infections due to immune suppression of recipient mice are always a major concern there are several potential non-infectious complications associated with BMT in mice.  These complications include technical problems such as concerns over the route of donor cell delivery or adequate skills on the part of research technician administering injections.  Other concerns include inadequacies in the number or functionality of donor cells due to the donor cell isolation technique or perhaps inherent deficiencies in the donor cells.  Finally, donor cells may failure to properly reconstitute the hematopoietic potential due to death of donor cells after transplant.

Irradiators and the Effects of Irradiation in Mice: Total body irradiation (TBI) of mice is the most common means of inducing the myeloablation necessary for successful BMT.  Duration of radiation exposure and type of radiation will vary depending upon mouse strain and experimental design, but exposure times are usually relatively short (less than 15 minutes) and gamma radiation, using cesium or cobalt as a radiation source, is commonly used in irradiators.  Regardless of radiation source, radiation sickness is a common concern in animals exposed to TBI.  Irradiation causes animal morbidity by direct tissue damage, which in turn elicits an inflammatory response, mediated in part by TNFα.  Clinical signs of radiation sickness include fever, lethargy, inappetance, and diarrhea.  More severe forms of radiation sickness may also induce hypotension, respiratory distress, shock and vascular leakage.  These more severe signs are in part due to damage to the gastrointestinal tract from TBI and subsequent translocation of intestinal bacteria out of the intestines and the subsequent lipopolysaccharide induced systemic inflammatory reaction.

Veterinary and Husbandry Care of Irradiated or Transplanted Animals: Animals undergoing TBI with subsequent BMT remain immunocompromised for a period of time even after successful transplantation.  Therefore, BMT recipients must be housed under strict barrier conditions to minimize the potential for adventitious infections.  Immediately after TBI transplanted animals undergo 5-10 days of radiation sickness from which they usually recover by 14 days after TBI.  The radiation sickness and immunosuppression necessitate special husbandry considerations, such as using sterilized food and water, acidified water, and ways to support sick and dehydrated animals such as using longer sipper tubes on bottles, water or gelatinized water products on the cage floor, individual fluid therapy.

Murine Diseases that Can Affect BMT Studies: Mice undergoing TBI are significantly immunosuppressed, opening the possibility for infectious agents to cause clinical disease and alter the outcome of experiments.  Bacterial agents, such as Escheria coli, Clostridium piliforme, and Helicobacter spp. can cause disease in immunocompromised mice.  Fungal agents, such as Pneumocystis carinii and Candida albicans can infect immunocompromised mice, causing disease or altering research outcomes. Common viral pathogens, such as murine parvoviruses, can suppress repopulating hematopoietic stem cells and cause erythopoiesis disregulation.  The potential for infectious agents to alter research outcomes or cause disease in irradiated mice highlight the importance of housing mice receiving TBI in strict barrier conditions.

IACUC Considerations Regarding BMT Mice: The potentially severe clinical disease that may result from TBI or subsequent BMT poses several items for consideration by the IACUC.  Efforts should be made to minimize pain and distress without compromising experimental outcomes.  Measuring body weight is a common method for monitoring animal welfare.  Depending upon institution, a weight loss of greater than 20% is often used as an indicator for administering humane euthanasia.  Body condition scoring is another method used to evaluate mice after TBI, and may provide some benefit over measuring body weight alone.  Regardless of criteria used careful oversight must be used to ensure maximal animal welfare in BMT experiments.

QUESTIONS:  

1.
What are some of the signs associated with radiation sickness in mice receiving TBI?

2.
How should mice be cared for after receiving TBI and BMT?

3.
Indicate at least one non-infectious complication that may be associated with TBI and BMT

ANSWERS:

1.
Lethargy, inappetance, diarrhea, fever, and inflammation.

2.
Mice must be housed under strict barrier conditions to minimize potential for infection with potential pathogens.  Use of sterilized food and sterilized or acidified water is often a component of the husbandry of such mice.

3.
Graft vs. Host disease, failure of transplanted cells to establish in recipient mice, inadequate numbers of transplanted cells, excessive radiation and radiation sickness.

ORIGINAL RESEARCH

Biology

Pritchett-Corning.  Euthanasia of Neonatal Rats with Carbon Dioxide, pp. 23-27

SUMMARY:  The purpose of this study was to determine the length of CO2 exposure required to euthanize neonatal rats (0-10 days old). Multiple groups of rats were exposed to 100% CO2 for 5 to 60 minutes. After CO2 exposure, rats were placed in room air for 20 minutes to allow for possible recovery. Time to death varied inversely with the age of the animals, requiring as long as 35 minutes on the day of birth.  The time to death decreased steadily with increasing age, with 100% of the rats euthanized after 5 minutes of CO2 exposure at 10 days of age. 

 

Prolonged CO2 exposure leads to respiratory acidosis which leads to depression of myocardial contractility inducing hyperkalemia, precipitating arrhythmias, and slowing the heart rate.  Therefore hypoxia is not the primary means by which CO2 exposure causes death but rather it is the direct action of CO2 on vital systems that produces unconsciousness and death.  Although hypoxia is not the primary means by which CO2 produces death, the resistance of neonates to hypoxia and hypercarbia appears to explain why altricial neonates show prolonged survival  times when exposed to CO2.

 

QUESTIONS:

1.
What was the maximal amount of minutes determined to achieve euthanasia in 0 to 2 day old rats?

a.
10 minutes

b.
20 minutes

c.
25 minutes

d. 
35 minutes

2.
In this study unconsciousness was determined by all of the following criteria except:

a. 
Loss of righting reflex

b. 
Cessation of spontaneous respiration

c. 
Failure to respond to nocioceptive stimuli

d.
Heartbeat auscultation

3.
In this study rats were confirmed to be dead through _______________

       and ________________.

4.
T/F  The results indicated that there were no statistical differences when comparing the time to death in inbred and outbred strains of   mice.

5. 
What statistical analysis was used in this study to relate the time to reach 100% mortality to the age of the pups?

6. 
What was the maximal time after removal from the CO2 chamber in which some rat pups recovered after exposure to CO2?

a.
5 minutes

b.
10 minutes

c.
15 minutes 

d.
20 minutes

7. 
What is the recommended CO2 exposure time for haired pups (7-13 days of age?  

a. 
10 minutes

b.
15 minutes

c. 
20 minutes

d.
25 minutes

8. 
What is the recommended CO2 exposure time for weanlings and adults (21 days of age and older)?

a.
5 minutes

b.
10 minutes

c.
15 minutes 

d.
20 minutes

 

ANSWERS:

1.
d

2.
d

3. 
Cessation of respiration and palpation for a lack of heartbeat

4.
T

5.
Regression analysis

6. 
b

7.
c

8. 
a

Conroy et al.  Use of Tricaine Methanesulfonate (MS222) for Euthanasia of Reptiles, pp. 28-32

Task 2, 7 – Prevent alleviate, minimize pain and distress; Provide consultation governing appropriate care and use of laboratory animals

Tertiary Species - Reptile

 

SUMMARY: This article describes an alternative method for euthanasia for reptiles.  Currently, the method of choice, under the AVMA guidelines on euthanasia, for euthanasia of reptiles is an intravenous injection of Sodium Pentobarbital.  This method, even in the hands of trained personnel, can be difficult or impossible to use in species like turtles, aggressive animals, or animals that make vascular access difficult.  Many literature sources have reported time to death with Sodium Pentobarbital being 30 minutes or longer in some cases.  The alkaline properties of Sodium Pentobarbital can cause irritation or pain when given extravascularly.  Add to this its DEA classification and other negative reactions such as “kinking” in snakes; it is not the ideal method for use in reptiles.

Tricaine Methanesulfonate, MS222, is a historically acceptable agent for euthanasia in fish and aquatic amphibians.  There is not much detailed literature surrounding the use of MS222 for reptile euthanasia, although a few governing authorities, Canada and Europe, have declared its use “unacceptable” in reptiles.  Both of these declarations are based on minimal information, anecdotal information on IM injection, and the difficulty with IV administration in the species.  No one has explored the use of MS222 with an intracoelomic injection to this point.  In several trials with western fence lizards, desert iguanas, garter snakes, house geckos, and flat-tailed house geckos, intracoelomic injection of MS222 was shown to be an acceptable and reliable method of euthanasia for these reptiles.  Because MS222 is a strong acid, it must be buffered with sodium bicarbonate, prior to administration.  A 1% solution of MS222 dissolved in water proved to be the ideal concentration.  Once mixed, sodium bicarbonate was added to obtain a pH of 7.  This 1% buffered solution was given via intracoelomic injection between 250 – 500 mg/kg.  Once loss of response to toe or skin pinch was achieved, a second injection of a 50% (MS222: water unbuffered) was given.  Respiration and heart beat subsided within 30-60 seconds post the second injection.  Although the method proved worthy, a few recommendations may be useful in future endeavors:  Intracardiac administration of the 2nd 50% injection, especially in larger animals and doubling the dose does not improve the time to death.

Keep in mind that when handling MS222, gloves and eye protection should always be worn and inhalation of the powdered form should always be used.  These precautions are due to suspicions that MS222 can lead to retinal toxicity.  Otherwise, there are no other reports of health hazards to handlers, and no evidence that the use of MS222 would have negative effects on research data.  

 

QUESTIONS:

1. Currently, what is the method of choice by the AVMA guidelines, for euthanasia of reptiles?

2. MS222 is a strong:  a) acid   b) base

3. Is DEA approval required for use of MS222?

ANSWERS:

1. The current method of choice for euthanasia of reptiles in intravenous injection of Sodium Pentobarbital.

2. MS222 is a strong acid, and must be neutralized prior to extra vascular injection.

3. MS222 is not a DEA controlled substance, which is one of its advantages over Sodium Pentobarbital

 

Tanaka et al.  The Effects of Fasting and General Anesthesia on Serum Chemistries in KCG Miniature Pigs, pp. 33-38

Species: Primary, Pig (Sus scrofa). 

  

SUMMARY: The purpose of this study was to determine the effects of fasting and general anesthesia with ketamine-xylazine and either sevoflurane or isoflurane in Kogata Chinese-Clawn-Gottingen crossbred (KCG) minipigs. Serum chemistry values did not differ after a 24 hour fast. After a hemilaminectomy procedure (n = 7) under sevoflurane anesthesia, albumin, potassium, phosphate, γ -glutamyltransferase peptidase, cholinesterase, and glucose were significantly decreased in comparison to pre-surgical values. After the same procedure (n = 7) under isoflurane anesthesia, total protein, albumin, triglyceride, phospholipids, sodium, potassium, calcium, aspartate aminotransferase, alanine aminotransferase, and glucose were significantly decreased compared to pre-surgical values. For the isoflurane experiment, immunoassay data indicated that serum glucose levels and insulin levels post-surgery were significantly lower when compared to pre-surgical values. 

The results of the study indicated that selected serum chemistry electrolytes, glucose and insulin are affected by general anesthesia in KCG minipigs. Investigators should be aware of these changes and their possible effects on physiological stability during surgical procedures and recovery from anesthesia. 

  

QUESTIONS: 

1.
What are pigs commonly used for? 

2.
Why have pigs been gaining in popularity? 

  

ANSWERS: 

1.
Endoscopic and laparoscopic training and as a replacement for other species of similar size. 

2.
Anatomical and physiological characteristics make them well-suited as bio-medical training models. 

Experimental Technique

Liu et al.  Sperm Freezing and In Vitro Fertilization in Three Substrains of C57BL/6 Mice, pp. 39-43

ACLAM task designation: Facilitate or provide research support

Primary Species – mouse

 

SUMMARY: Mouse sperm is very sensitive to diverse stresses including mechanical, osmotic, and oxidative conditions. The current approach to cryopreservation uses a cryoprotective agent (CPA) containing 18% raffinose and 3% skim milk and does not provide sufficient cryoprotection for C57BL/6 mouse sperm. Raffinose is a nonpenetrating trisaccharide incapable of moving across cell membranes. Its role as a plasma membrane-impermeant uncharged molecule in the medium is to provide hypertonicity needed for cell desiccation prior to freezing. Skim milk is a macromolecule that acts as a buffer and diluent to stabilize the cell membrane. 

The traditional cryoprotective agent was modified by adding amino acids to provide better cryoprotection during the freezing and thawing process. The fertilization rate was significantly higher when sperm were frozen in the modified cryoprotective agent and subsequently preincubated than when frozen in traditional CPA and used without preincubation.

Preincubation of sperm in a preincubation medium containing methyl--cyclodextrin and polyvinyl alcohol enabled collection of progressively motile sperm for IVF. Cyclodextrins function as carrier molecules and dissolve lipophiles in their hydrophobic core. -cyclodextrin enables and induces mouse sperm capacitation by removing cholesterol from the sperm membrane. The fertilization rate was significantly higher when sperm was preincubated for 20 or 45 minutes than compared with 60 minutes. 

They evaluated 3 media for IVF in 3 substrains: human tubal fluid, modified Krebs-Ringer bicarbonate medium (TYH), and minimal essential medium. Minimal essential medium supported comparable or improved fertilization rates for either fresh or frozen-thawed sperm from all 3 C57BL/6 substrains evaluated. 

Fertilization rates with fresh sperm were significantly higher in the C57BL/6NTac group compared with C57BL/6NCrl and C57BL/6J groups. Significantly fewer oocytes developed to 2-cell stage embryos in C57BL/6J mice compared with C57BL/6NCrl mice when frozen-thawed sperm was used. 

 

QUESTIONS:

1. 
T/F Fertilization rates are higher when sperm are frozen in traditional CPA than with modified CPA.

2. 
T/F Fertilization rates are highest when sperm are preincubated for 60 minutes compared to 20 or 45 minutes. 

3. 
T/F Fertilization rates for frozen-thawed sperm of C57BL/6NCrl are higher with minimal essential medium than with modified Krebs-Ringer bicarbonate medium or human tubal fluid.

4. 
T/F Fertilization rates for fresh sperm were highest when minimal essential medium was used for IVF with C57BL/6Tac sperm than when modified Krebs-Ringer bicarbonate medium or when frozen-thawed sperm was used.

5. 
T/F Fertilization rates were highest in fresh sperm from C57BL/6NCrl than with fresh sperm from C57BL/6Tac or C57BL/6J.

 

ANSWERS:

1. 
F

2. 
F

3. 
T

4. 
T

5. 
F

Byers et al.  Surgical Oocyte Retrieval (SOR): a Method for Collecting Mature Mouse Oocytes Without Euthanasia, pp. 44-51

ACLAM task designation: Domain 3 (Research); Experimental surgical techniques

Primary Species – mouse

 

SUMMARY: The authors describe a new surgical technique for retrieving oocytes from unique and irreplaceable mice, which does not require euthanasia.  The procedure is as follows:

1. 
Inject 4-7 wk old female mouse with hCG

2. 
12-15 hr after superovulating, anesthetize mouse and prepare skin midway between the last rib and femur for surgery

3. 
Surgically expose the ovary and oviduct

4. 
Make an incision in the ampulla wall

5. 
Remove the cumulus oocyte mass (COM) using a gel-loading tip attached to a mouth pipette

6. 
Seal the ampulla with absorbable tissue adhesive

7. 
Close abdominal muscle and skin incision

 

Four experiments were designed around the surgical procedure:

I. 
Demonstrate the utility of SOR in an inbred strain (BALB/cByJ) by collecting oocytes using SOR, fertilizing them by IVF, and producing live pups by using embryo transfer.  


Results: Fertilization rate did not differ between SOR and control groups.  Using SOR, the authors saw a 32% increase in the average number of oocytes collected per mouse compared with using traditional methods alone.

II. 
Determine whether female mice could breed and produce litters after SOR. Results: the average number of pups per litter produced by the SOR group (5 +/- 1) was smaller than that from superovulated control group (10 +/- 1) and the untreated controls (11 +/- 1).

III. 
Determine whether choice and delivery method of anesthetics (isoflurane vs. trimbromoethanol) adversely affected the oocytes.  Results: mice anesthetized with tribromoethanol for SOR had a greater proportion of dead oocytes compared with mice anesthetized with isoflurane for SOR or the control group euthanized prior to oocyte collection.

IV. 
Determine whether the use of tissue adhesive on the ampulla results in differing numbers of oocytes collected subsequent to SOR.  Results: when no tissue adhesive was used to close the ampulla incision, no oocytes were found in the oviduct after superovulation at 2 wk or 6 wk after surgery.  When tissue adhesive was used to close the ampulla incision, oocytes were found in the oviduct (mean 4) at 2 wk after surgery and (mean 1) at 6 wk after surgery (following superovulation).

 

In summary, SOR technique increases the number of eggs collected per animal but does not decrease measures of fertilization or live births.  Female mice that have undergone SOR are able to breed and produce litters.  SOR can maximize the utility of each female mouse and also shorten the generation interval by 3-4 wk.

 

QUESTIONS:

1. 
T/F  In this study, tribromoethanol was demonstrated to be the safer anesthetic for oocyte survivability vs. isoflurane.

2. 
T/F Female mice were unable to successfully breed after undergoing the SOR technique.

3. 
T/F It is not necessary to close the ampulla incising with tissue adhesive after SOR.

4. 
T/F The SOR technique may be particularly useful to preserve unique and irreplaceable lines of mice.

5. 
T/F The average number of pups per litter produced after the SOR procedure was smaller than in the control group.

 

ANSWERS:

1. 
False

2. 
False

3. 
False

4. 
True

5. 
True

Sultana et al.  Continuous Observation of Rabbit Preimplantation Embryos In Vitro by Using a Culture Device Connected to a Microscope, pp. 52-56

Task 9 - Collaborate on the Selection and Development of Animal Models

K5 - Characterization of animal models (e.g., histopathology, behavioral assessment, physiological monitoring)

Background: The rabbit is an excellent model for the study of embryology, developmental biology and genetic engineering as it is easy to manipulate ovulation, and their blastocysts contain far more inner cell mass than those of mice. For example, the preimplantation rabbit embryo undergoes a rapid series of cell divisions resulting in a blastocyst with 128 cells by day 3 after fertilization. Mammalian embryos are difficult to culture in a laboratory setting as they are very sensitive to environmental changes, especially the cell culture medium composition and the gas phase and temperature of the medium. When culture dishes are kept in a standard incubator, every time they are removed for observation can result in changes in O2/CO2 concentrations and temperature, which can negatively impact the developing embryo.

Therefore a system to continuously monitor and record embryonic changes during development without disturbing the culture environment is ideal. The authors developed an airtight chamber that fits over the stage of a microscope and provides humidified and warmed CO2 gas perfusion that in conjunction with a digital camera enables continuous monitoring of a developing rabbit embryo over at least a 7 day period. This allows for close examination of embryonic developmental patterns prior to selection of those suitable for embryo transfer.

Methods: Mature female SPF rabbits were induced to superovulate by injecting 75IU of FSH subcutaneously followed 72 hours later by an IV injection of 100IU of HCG. Rabbits were then immediately mated. 16 hours later, the females were euthanized and pronuclear cells were collected by flushing oviducts with tissue culture medium containing rabbit serum. Eggs were placed in 35mm dishes and housed either in a conventional incubator or in the new device on the microscope. For 7 days, embryos on the microscope were exposed to light every 90 seconds for photography.

Results: There were no significant differences between the two culture systems in terms of embryonic development rate. The main advantage of the new system was the ability to record and observe embryos. Two types of cell movement were observed; one in which whole cells vibrated until blastocysts developed and another in which the whole cell moved but cell movement occurred from the outside to the inside of the blastocyst.  The time in development from pronucleus to blastocyst was 98.7 + 4.4 hours.

QUESTIONS:

1.  
When does sperm penetration occur in rabbits?

A.  
5-6 hours post-coitus

B.  
12-13 hours post-coitus

C.  
20-24 hours post-coitus

D. 
24-28 hours post-coitus

2. 
What levels of O2 and CO2 are generally used to culture embryos?

A. 
5% O2, 5% CO2

B. 
10% O2, 10% CO2

C. 
5% O2, 10% CO2

D. 
10% O2, 5% CO2

3.  
At what time post insemination does blastocyst development occur in rabbits?

A. 
24 hours

B. 
48 hours

C. 
36 hours

D. 
72 hours

E. 
142 hours

4. 
In this paper, how were rabbits induced to superovulate?

A. 
75 IU of FSH SQ followed by 100IU of HCG IV 72 hours later 

B. 
75 IU of FSH SQ followed by 100IU of PGF2 alpha IV 72 hours later 

C. 
75 IU of FSH SQ followed by 100IU of LH IV 72 hours later 

D. 
75 IU of FSH SQ followed by 100IU of GnRH IV 72 hours later

ANSWERS:

1. 
B 

2. 
C 

3. 
E 

4. 
A

Felt et al.  An Effective Venipuncture Technique and Normal Serum Biochemistry Parameters of the Captive Fat-Tailed Jird, pp. 57-60

Species: Tertiary – Other rodent (Fat-Tailed Jird = Pachyuromys duprasi)

Domain: 1: Management of spontaneous and experimentally induced diseases and conditions.

Task3: Diagnose disease or condition as appropriate

SUMMARY: The fat-tailed jirds (FTJ) = Pachyuromys duprasi is a gerbilline dessert rodent found in the Northern Sahara Dessert (Egypt, Lybia, Tunisia, and Algeria).  The species found in Egypt is considered subspecies (P.d. natronensis).  The FTJ has been used to study thermoregulation, audiology, rodent reproductive physiology, phylogenetic taxonomy, and infectious diseases.  Captive-bred FTJ within United States and Europe is referred to as “duprasi” or fat-tailed duprasi.”

The objective of this study is to determine an effective venipuncture technique and establish normal serum biochemistry parameters.  A chemical restraint (Ketamine, 30 mg/kg; Xylazine, 6 mg/kg; Acepromazine, 1 mg/kg) were administered intraperitoneally to perform a jugular venipuncture technique, which yielded at least 0.3 mL of blood. Biochemical indicators measured (such as glucose, total protein, albumin, globulin, alkaline phosphatase, alanine transferase, total bilirubin, amylase, BUN, creatinine, calcium, phosphorous, sodium and potassium), only amylase and glucose levels differed significantly between male and female FTJ.  

QUESTIONS:

1. Jird in the United States and Europe are often referred to as “Duprasi.”  True or False

2. What was the purpose of the study?

a. To determine normal biochemical parameters and establish a preferred non-terminal blood collection method.

b. To initiate a new model for research use and establish proper handling techniques for a jird.

c. To alter the biochemical makeup of the jird in a research setting

d. To determine how much blood could be collected form a jird.

3. Among twelve of serum biochemistry indicators assessed showed no significant differences between male and female FTJ; only serum amylase and glucose ranges differed significantly between sexes.  True or False.

ANSWERS:

1. True

2. A

3. True

Taylor and Mook.  Isoflurane Waste Anesthetic Gas Concentrations Associated with the Open-Drop Method, pp. 61-64

Domain 5:  Regulatory Responsibilities

T3. 
Provide advice to occupational health and safety programs 

T4. 
Provide advice on biological, chemical and radiation hazards in an animal research program 

K1. 
Laws, regulations, policies and standards 

l. 
Occupational Health and Safety in the Care and Use of Research Animals (ILAR/NRC) 

K5. 
Occupational health and safety (e.g., ergonomics; OSHA; allergens; blood-borne pathogens; radiation and chemical hazards; MSDS)

SUMMARY: The objective of this study was to determine if administration of isoflurane anesthesia by the open-drop (a.k.a., bell jar) technique without exposure controls (e.g., fume hood, vacuum exhaust, or charcoal canisters) generates significant waste anesthetic gas (WAG) concentrations to present a potential occupational hazard to the operator.

Isoflurane is the preferred gas anesthetic agent in many animal facilities.  When administered to rodents, an open-drop method is frequently used, rather than a precision vaporizer.  This method requires only a container (e.g., a jar with a removable top), absorbent material, and an apparatus to separate the animal from the liquid anesthetic (e.g., screen or perforated disk).  The liquid agent is placed on the absorbent material, the material is placed in the closed jar with the animal, and the animal is anesthetized while the liquid vaporizes.

In this study, two screw top glass jars were used as model induction chambers.  One was a small jar, 500 ml in volume (8.89 cm/3.5 in. tall); the other a large jar 1000 ml in volume (16.51 cm/6.5 in.) tall.  A standard plastic histology tissue cassette containing a 2.5 x .2.5 cm square of paper towel was placed in the jar, liquid isoflurane at volumes of 0.1, 0.2, or 0.3 ml were placed on to the paper towel, and the lid was replaced on the jar.  WAG concentrations were measured 1, 2, and 3 minutes later at the level of the jar opening and at 20 cm and 40 cm above the jar opening (heights chosen to approximate an operator’s breathing zone).  Gas concentration was measured for 30 s x 3 repeats for each condition using an ambient gas analyzer sampling probe (MIRAN SapphIRE, Foxboro, MA).  Room conditions during the experiments – temperature approximately 21 C with 10 to 13.8 air changes/hr.; average atmospheric pressure of 0.96 atm.  Experiments were conducted on the bench top !

 rather than a fume hood.

WAG concentrations at the level of the chamber opening and the operating distances of 20 and 40 cm were nearly always 0 ppm with the following exceptions:  500 ml jar - 1.33 ppm occurred at 20 cm when 0.3 ml was used for 2 min , 1.1 ppm occurred at 20 cm when 0.3 ml was used for 3 min and 0.3 ppm occurred at 40 cm when 0.3 ml was used for 3 min.  For the 1000 ml jar - 0.467 and 0.033 ppm were found at 20 and 40 cm respectively were obtained at a volume of 0.3 ml for 3 min.  A Student t test showed that using the 500 ml jar generated WAG concentrations that were significantly greater than those from the 1000 ml jar at all time points and volumes except for 0.1 ml for 3 min.

The authors state that their results suggest that the use of the open-drop technique for administering isoflurane without scavenging of WAG represents a minimal health risk to the operator.  However the authors also note that since WAG were present in the breathing zone under some conditions, that the risk for health effects is something greater than 0.  Longer durations of exposure and repetitive performance of the technique could also result in a cumulative dose that could become substantial over time.  Use of this technique in an area with fewer air changes per hour could also increase the exposure risk.  Although NIOSH has recommended an exposure level of 2 ppm for other halogenated gas anesthetics, an exposure level has not been established for isoflurane specifically.  Recommendations to reduce the small occupational risk that does exist include the following:  minimize the time for vaporization, use a feasibly large and tall chamber, and maintain a reasonable working distance from the chamber opening when removing the top, and work in an area with good air circulation.  The alternative is to perform the work in a chemical fume hood.

QUESTIONS:

1.  What is the NIOSH recommended exposure limit for halogenated anesthetic agents such as halothane?

a. 
4 ppm over a 60 min period

b. 
2 ppm over a 60 min period

c. 
2 ppm over a 30 min period

d. 
1 ppm over a 60 min period

2. 
What does "NIOSH" stand for?

3.  
T or F - Isoflurane is approximately 6 times heavier than air.

ANSWERS:

1. 
b. 2 ppm over a 60 min period

2. 
National Institute of Occupational Safety and health 

3. 
T

CASE REPORT

Koerber and Kalishman.  Preparing for a Semiannual IACUC Inspection of a Satellite Zebrafish (Danio rerio) Facility, pp. 65-75

Filtration Systems: 

· Three major categories of filtration:  

· Mechanical (solid wastes), 

· Chemical (organic and inorganic compounds)

· Biological (nitrogenous wastes).  

· Mechanical filtration via screens (large particles), porous media filters (e.g. sponges, paper cartridges and polystrand) and granular media filters (control widest range of soils by passage of water through a bed of granular material and deposition of solids onto media)

· Chemical filtration removes dissolved waste molecules from water

· Filtering water through granular activated carbon (GAC) is most common type of chemical filtration

· Carbon can also be considered a mechanical filter because of its sieve-like texture, giving it the ability to trap solid particles

· Biological filtration can be an effective means of controlling ammonia  

· The process of ammonia removal by biological filters called nitrification and consists of the successive oxidation of ammonia to nitrite via Nitrosomonas bacteria and then to nitrate via Nitrobacter bacteria

· Ammonia is toxic to fish at levels greater than 0.02 ppm, and nitrite is toxic to fish at levels greater than 1 ppm

· Collectively, all forms of inorganic ammonia-nitrogen compounds are called total ammonia nitrogen (TAN) 

Recommendations: 

· Water oxygen saturation levels should be >90%, or ~ 6-8 ppm (mg/L), at 28°C 

· The bacterial media must remain exposed to constantly moving and well-aerated water

· 10 to 15 fresh air changes hourly

· 14:10-h light:dark cycle

· Recommended light levels are  5-30 fc or 54-324 lx at the surface of the water 

· Water temperature: 22-30°C, but tolerate a wide temperature range

· Temperature should not change more than 5°C in a 24-h period

· Separate fish by species, age, and disease status

· Impervious, smooth, sealed and easily sanitized surfaces; little evidence of corrosive damage on doors, ceilings and floors ; non-skid floors and clear of standing water 

· Storage areas for commercial packaged, dry feed should be cool (< 20°C or 86°F), dry (<75% humidity)and away from direct sunlight and free of vermin 

· Freeze carcasses until disposed of according to facility SOP

· Loading/unloading of fish system should be moderated to make gradual changes 

· Cover sumps (reduces evaporation, prevents splashing and spillage of potential contaminants, and deters escaped zebrafish and vermin from entering the system) 

· A minimum of algae should be removed regularly from a static water system to keep the nitrogen cycle moving;  do not allow algae to prevent visibility of fish when looking through side of tank

· Water chemistry testing is recommended as often as necessary to determine the proper tank cleaning and water change schedule for type of system.  

· Evaluate for ammonia toxicity (>1 ppm) daily in static water system (Goals: Ammonia levels <0.02 ppm

· Nitrite levels < 1 ppm; Note: These levels may impact negatively on growth, gamete production and immune function); 

· Observe amount of algae in system 

· Observe tanks for overcrowding and compare the number 

· System water should be changed weekly or semiweekly 

· Baffles should be cleaned when the water of the tank is level with the overflow holes in the baffle 

· A Tris-buffered (Ph 7.0) tricaine (MS-222) solution in water can be used at a concentration of 100-200 mg/L as an anesthetic and 200-500 mg/L for euthanasia

· Fish should not be fed in the case of emergencies until  problem is resolved 

· Routine health monitoring through sentinel testing at least twice a year

Duties of IACUC Inspector: 

· Observe quarantine tanks that use flow-through systems and check maintenance and water quality records 

· Note temperature and humidity in room and review logs (if available)

· Check for electrical safety and inquire about emergency electric supply

· Consider vibration and noise level of machinery in proximity of fish

· Review light cycle program and logs (if available) and confirm that windows are covered (if present)

· Review temperature logs and question any temperatures out of optimal range 

· Note area cleanliness, facility structural maintenance, and check that contact information is available for each principal investigator

· Check feed storage areas, shelf life of feed, labels on storage containers and storage of other materials; Inquire about handling of waste material

· Check tank and rack identification cards and check for consistency throughout colony

· Check sick animal and treatment records, inspect mortality log and trends over time and check daily pH and temperature records

· Ensure fish are fed according to protocol, live food is healthy and readily available and source of treated water (if used) is readily available

· Check water quality records for fish and live food

· Ensure that water in static tanks is changed according to protocol

· Confirm that fish in nursery tanks are fed to satiation

· Be familiar with optimum water level for the tanks and check that tanks are being maintained in optimum range 

· Review SOPs and log sheets for tasks done “as needed” and inquire about performance of duties and management of colony in event of personnel absence

· Review emergency animal care plan; Inquire about back-up systems in case of equipment failure and about outcome of past equipment failures

· Survey facility to get overall idea of fish health

· Observe body condition, population and overt signs of illness

· Assure that fish are being euthanized humanely according to protocol 

QUESTIONS:

1. 
At what level is nitrite toxic for fish?

2. 
At what concentration is MS-222 adequate for the euthanasia of fish?

3. 
True or False. Ammonia is converted to nitrite via Nitrobacter bacteria.

ANSWERS:

1. 
Greater than 1 ppm

2. 
200-500 mg/mL

3. 
False. Ammonia is converted to nitrite via Nitrosomonas bacteria

Veeder and Taylor.  Injury Related to Environmental Enrichment in a Dog (Canis familiaris): Gastric Foreign Body, pp. 76-78

Domain 1 Management of Spontaneous and Experimentally Induced Diseases and Conditions - Task 1 Prevent spontaneous or unintended disease or condition 

Domain 4 Animal Care - K2 Environmental enrichment 

Primary Species: dog, cynomolgus macaque, rhesus macaque 

Secondary Species: baboon

 
SUMMARY: The article outlines the hazards posed by enrichment items, with a focus on larger species.   The article details a case of a pregnant 7 year old Brittany spaniel Beagle crossbred who presented for lethargy and dehydration at approximately 45 days gestation.  Physical exam findings showed estimated 5% dehydration, moderately distended abdomen, and labored breathing.  Lung sounds were normal, and abdominal ultrasound showed at least 3 viable puppies.

   
Treatment consisted of IV fluids, cimetidine, and ceftriaxone.   Diarrhea with blood and flakes of possible plastic and vomitus were noted. On day 5, the puppies were determined to still be viable.  The priority of the research staff was to maintain the pregnancy, and consequently exploratory laparotomy and barium study were declined as they opted to manage the symptoms instead.   Later that day a green black discharge was noted around the vulva and subsequent u/s showed an absence of fetal heartbeats. Due to age of the bitch and prior poor reproductive performance, euthanasia was elected.   At necropsy, a gastric obstruction formed by ingested resting board material was found.

     
Even though the resting board chosen as an enrichment item in this case example was guaranteed by the manufacturer to be ‘chew-proof’, it was possible for the dog to ingest portions of the vinyl covering.   This case shows that any item chosen as environmental enrichment can have unintended consequences.  And these risks apply to other species besides dogs as the article lists several cases of primates that have had enrichment-related gastrointestinal foreign bodies.

     
The authors conclude that due care needs to exercised not only in choosing enrichment items but also in vigilant inspection of these items by animal care personnel.    Any item found to be worn or damaged most likely will need to be promptly discarded. 

QUESTIONS: 
1. 
One of the requirements mandated by the 1985 amendment to the AWA was 

a. 
Elevated resting boards for dogs 

b. 
Exercise requirements for dogs 

c. 
Enrichment requirements for dogs 

2. 
What is the mode of inheritance of canine spinal muscle atrophy in Brittany spaniels? 

a. 
Autosomal dominant 

b. 
Autosomal recessive 

c. 
X-linked recessive 

3. True or False:  Part of the diagnostic challenge presented by the Brittany spaniel beagle crossbred was that the initial clinical signs were attributed to complications of the pregnancy.   

4. 
In the Brittany spaniel case, the primary problem associated with the enrichment item was:         

a. 
Choking hazard 

b. 
Linear foreign body 

c. 
Gastric obstruction 

d. 
Toxicity 

ANSWERS: 

1.
b

2.
a

3.
True  

4.
c 


