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Comparing Isoflurane with Tribromoethanol Anesthesia for Echocardiographic Phenotyping of Transgenic Mice (pages 8-13)

Background:  Purpose of the study was to compare isoflurane with TBE for doing echocardiographic phenotyping in mice that transgenically overexpress the cardiac sodium-calcium exchanger (Slc8a1).  Although other published studies have compared Isoflurane or halothane with the injectibles ketamine-xylazine and TBE, this study differs by including transgenic (TG) mice and establishing true physiologic heart rates for both wild-type (WT) and TG mice via telemetry prior to starting the study.
Study:   The study separated a total of 25 mice, 2-3 months old, into 2 groups, referred to as Group A and Group B in this summary.  Group A was used only for telemetry to determine and define the basal heart rate of WT and TG animals.  This Group A was composed of 12 mice (4 male & 4 female WT, 2 male & 2 female TG) that were anesthetized once so that triple telemetry devices could be implanted IP.  Telemetry was used to record heart rate, body temperature, cage activity.  These parameters where recorded for 10s, every 5 minutes, 24 hours per day for 2 to 6 weeks.  Group A was no longer used.    Group B did not have telemeters and was used solely for the anesthetic comparison during echocardiography.  Group B (2 male &1 female WT, and 6 male and 4 female TG) were anesthetized a total of 4 times for echocardiography as follows: twice with isoflurane and twice with 250mg/kg IP of 2.5% TBE.  Heart rate for these animals was determined from their Lead II EKG¹s.  This occurred on separate days, from 1pm to 4pm, a time of day that corresponds to the normal diurnal resting period in mice.  Echo did not begin until the HR for each anesthetized animal reached the targeted physiologic baseline rate determined by Group A.  If the HR fell below or went above the range, then the Echo was halted and the anesthetic level was adjusted before the study was resumed. 

Results:  Group A: The baseline heart rates of WT animals was 544 bpm +/- 10, while the baseline HR for TG animals was 580bpm +/- 21.  This became the target heart rates while each type of animal from Group B was under anesthesia.  Group B: the Echo study could be finished faster under iso because it was more efficient to adjust the anesthetic level.  When using TBE the Echo study needed to be halted for longer time as the animal either metabolized the drug so that heart rate could come up to within target range, or wait after more drug was injected if the heart rate was too high.  The anesthetic chosen did not influence the phentotypic measurements obtained during the echo study.  It was noted that these TG animals were more sensitive to the isoflurane than WT, such that there was a shorter induction time and they were maintained with a lower level.            
Questions:
1. How would C57B6 and C3H mixed background mice overexpressing the Slc8a1 transgene be identified?
2. What transgene does this stand for, and what is it¹s symbol?
3. Policy 3, which was originally released April of 1997, and modified in January 0f 2000 but it only addresses Pharmaceutical grade compounds used in research (T/F)
4. (T/F) The statement on pharmaceutical grade compounds in research completely 
disallows the use of non-pharm grade products by stating investigators are expected to use pharmaceutical-grade medications whenever the are available and cost savings alone are not an adequate justification for using non- pharmaceutical grade compounds.
Answers:
1. B6;C3-Tg(Slc8a1)hKdp
2.  Slc8a1 stands for the cardiac sodium-calcium exchanger.  It¹s symbol is also NCX1.
3. False:  Policy 3 addresses several aspects of veterinary care, including Expired Medical Materials, Surgery (focusing primarily on surgical facilities 
and non-survival surgeries), Pre- and Post-Procedural care, Program of Veterinary 
Care, Procedures not to be used in Wild or Exotic carnivores or NHP, Health records, and Euthanasia.
4. False:  the paragraph on Pharmaceutical-Grade compounds in Research does allow for the use of non-pharmaceutical grade chemical compounds in regulated animals only after the IACUC has approved the use for reasons such as scientific necessity or Non-availability of an acceptable veterinary or human pharmaceutical-grade product.

Renal Infarction and Immune-mediated Glomerulonephritis in Sheep (Ovis aries) Chronically Implanted with Indwelling Catheters  (pages 14-19)


Task 1 - Prevent, Diagnose, Control, and Treat Disease
Primary Species: Sheep


Summary:  6 male Dorset sheep were implanted with intra-artrial/aortic catheters 6- 10 months prior to necropsy.  Blood was collected for CBC, chem. Panel, and cultures.  Bacterial and histopath was performed on all major organs.  IFA was performed on the kidney sections.  The bloodwork showed no abnormalities.  The sheep were clinically normal.  The catheters were colonized with multiple gram negative bacterial species.  Kidneys from all of the sheep were found to have infarctions and immune-mediated glomerulonephritis. This article has very nice histopath pictures.   
Questions:
1.    What is the scientific name for sheep?
2.    The species of bacteria found in this study were predominately
__________ while the bacteria which were found in the rhesus' catheters were predominately ________.
Answers:
1.    Ovis aries
2.    gram negative, gram positive

Concentrations of Isoflavones in Macaques Consuming Standard Laboratory Monkey Diet.  (20-23)

Summary:  The soy isoflavones genistein and daidzein, as well as the daidzein metabolite equol, have structural similarities to mammalian estrogens and bind with varying affinity to both known subtypes of the estrogen receptor. Consequently, prospective studies in both humans and animals have begun to evaluate the potential effects of isoflavones on estrogen receptor-mediated phenomena. 

However, many diets of laboratory-housed animals derive their protein from soy and thus likely contain substantial quantities of isoflavones. Exposing experimental subjects to these isoflavones via such diets could confound studies, particularly those evaluating the effects of estrogen or estrogen-like ligands. 

The aim of this study was to compare the levels of circulating concentrations of isoflavones and their metabolites in monkeys fed either a soy-free diet, a soy-based diet providing 130 mg of isoflavone (daidzein, genistein, and glycitein aglycon equivalents) daily, or a commercially available 'chow' diet containing an unspecified amount of soybean meal. Animals consuming the commercial diet had serum concentrations of daidzein, genistein, and glycitein that were significantly higher than those of animals fed a soy-free diet but similar to those of monkeys fed a soybased diet formulated to be high in isoflavones. 

Notably, animals fed the commercial diet also had serum equol concentrations that were similar to or, in some cases, in excess of serum concentrations in the animals fed the soy diet. These data argue for the use of soy-free diets in studies investigating estrogenic effects on physiologic or behavioral endpoints. 
Questions:
1. Soy isoflavones genistein and daidzein can bind to … in mammals.
a. α estrogen receptor
b. β estrogen receptor
c. Both α and β estrogen receptors 
d. Can not bind to the estrogen receptors in their original forms
2. According to the authors serum levels of which biologically active isoflavone is/are high in animals fed a nonhuman primate commercially available diet: 
a. Equol
b. Genistein
c. Daidzein
d. All above
True/False?
3. Casein and lactalbumin can be the source of protein in the soy-free diet.
4. Female rats have higher circulating levels of genistein compared to males fed the same dose. 
5. For analyzing the isoflavone concentration in the blood, it should be protected from light until analysis
6. Based on this study, the animals that received a soy-free diet had virtually no isoflavones in their plasma. 
7. Based on this study, which factor(s) may influence the bioavailability of soy isoflavone?
a. Food matrix
b. Gut microflora
c. Gender
d. All above
Answers: 
1. c
2. d
3. T
4. F
5. T
6. T
7. d

Improving Murine Health Surveillance Programs with the Help of On-site Enzyme-linked Immunosorbent Assay  (pages 24-28)

 

Reviewer: Roger Geertsema ; roger.geertsema@rgs.uci.edu

 

Task 1; Diagnose and control disease

Species = Mouse + others?

 

Summary:

This study compared an on-site serology program verses sending the samples to an outside diagnostic laboratory. Factors considered were accuracy of results between the two methods, cost, and turn-around time. 

92 serum samples collected from mice for routine sentinel sampling were tested by ELISA both in the on-site lab and an outside lab for 10 pathogens; for a total of 920 tests. Of the 920 serum tests performed, the following test results were obtained:

· 3 samples tested positive for MHV at both labs 

· 16 samples tested positive for MPV at both labs 

· 2 samples tested positive for rotavirus and 1 sample tested positive for MVM on-site; but negative off-site 

· 3 samples tested positive for MPV off-site, but negative on-site 

· All other tests were negative at both labs 

The kappa index was calculated which was 0.86; which suggests a good beyond-chance level of agreement.

The turn-around time was 16 hr for the on-site lab vs. 72 hr for the off-site lab. Cost for the on-site lab averaged $49.71/sample and off-site testing averaged $58.55/sample.

Questions:

1.  What does ELISA stand for? 

2.  Breifly summarize how the in-direct ELISA test is performed?

3.  What does the kappa index indicate?

Answers:

1.  Enzyme-linked Immunosorbent Assay  

2.  A small sample well is coated with the antigen to be tested for. Next a sample of dilute test serum is incubated in the sample well. An anti-mouse IgG antibody that is conjugated with horseradish peroxidase is incubated and then substrate indicator is added, which will turn a different color if the horseradish peroxidase is present, which can be colorimetrically read.

3.  A statistical measure whether a beyond-chance level of agreement between two tests is real or merely due to chance.

Multimodal Approach to Treatment for Control of  Fur Mites (pages 29-32)

Summary: The authors describe how they managed to eradicate an outbreak of Radfordia affinis in a murine facility. The facility was suffering from chronic mite infestation but was kept under barrier condition otherwise. 2 rooms of the facility (1500 cages) were treated overall, during an 8 week period, without stopping breeding procedures. Pelage plucks were taken regularly (day0, 18, 48, 65 and 75) in 12 control cages (4 mice per cage), to check the efficacy of the treatment by counting adult mites, eggs and non-viable eggs. The treatment combined:
-  two topical treatments at day0 and day30, of all mice older than 12 days at the time of treatment (0.29ml selamectin in 0.1ml).
- placement of two nestlets in all cages a day0 (replaced with new ones at day56): one nestlet was infused with fipronil (0.29%, 3ml) and the other one was infused with amitraz (19%, 4 ml)
No adverse effect was observed in several murine inbred lines. No mites (adult or eggs or casings) were seen at day75 in the 12 control cages, nor on all samples checked therafter for 5 months.
Questions:
1. what fur mite species infest mice and how can they be distinguished?
2. what are the duration of the cycle of fur mites of mice and the major location of each stade of development (mice or bedding) ?
3. what are the characteristics of mite infection in normal adult mice ?
4. what are the characteristics of mite infection in immunodepressed mice?
5. assuming that the prevalence may be low in barrier facility (10%) and pelage plucks may give false negative results, what should be the number of samples for a safe detection?
6. true/fasle: acute toxicity has been observed in some inbred mice strains using dichlorvos, but not with ivermectine and amitraz
7. true/fasle: elamectine adverse effects on pregnancy may be observed when using doses > 10 times the pharmaceutical dose.

Answers:
1. Radfordia (R. affinis), Myobia (M. musculi) and Myocoptes (M. musculinus); Myocoptes uses third and fourth leg for clasping, Radfordia and Myobia have the first leg jointed to the chelicera for clasping (they can be distinguished by the two claws on the second digit in Radfordia affinis).
2. Murine fur mite cycle duration is approximately 12-14 days (including egg, one larval and 3 nymphal stades, adult). Eggs are cemented on the hairs; the whole cycle takes place on the mouse.
3. usually inapparent infection in normal adult mice; some strains manifest pruritis and alopecia or dermatitis (and complications of the pruritis): C57BL/6 are prone to mite hypersensititvity.
4. immunodeficient furred mice have also inapparent infection, but  
they may harbor higher numbers of mites than normal mice; nude mice are not affected by fur mites.
5. if the transmission is similar in the whole room, 30 animals is necessary to visualize a 10% infestation, according to ILAR formula N= log(1-p)/log(1-i) with p= probability of detecting infection and i=assumed infection rate
6. false, dichlorvos may alter acetylcholinesterase activity, amitraz interfere with glycemia control (toxic in diabetic mice), and several publications have reported deaths due to ivermectine treatment in FVB and 129 strains
7. true

The Laboratory Animal Boards Study Group:  A Multifaceted Tool for Preparation for the American College of Laboratory Medicine Board Examination (pages 33-39)

Task 8  Educate Scientific, Animal Care, and Ancillary Staff

The Laboratory Animal Boards Study Group (LABSG) is a valuable resource to aid in preparation for the American College of Laboratory Animal Medicine (ACLAM) Board Examination.  This online journal club was established roughly 10 years ago to provide a centralized site for journal review.  This resource has grown to include other study aids, such as:  practice examinations and practicals; questions from common sources; summaries and questions from common laboratory animal science journals, etc.  These study aids can also benefit those preparing for American Association of Laboratory Animal Science (AALAS) technician and management certification exams.
The journals which are routinely reviewed include the following:  Laboratory Animal Science / Comparative Medicine; Contemporary Topics in Laboratory Animal Science / Journal of the American Association for Laboratory Animal Medicine; ILAR Journal; and selected articles from Journal of the American Veterinary Medical Association, Veterinary Pathology, etc.  Additional key reference materials are also reviewed.  These could include the ACLAM "blue book" series, the Animal Welfare Regulations, the Guide, PHS, etc.
A coordinator of the listserv assigns journal articles (or special projects) to each member of the listserv on a monthly basis.  Each listserv member is responsible to complete his/her assignment within the month time period, including a summary and list of questions.  These journal summaries are archived on the internet webpage for this group.

The effectiveness of LABSG listserv was recently evaluated.  Participants, board eligibility, exam pass rates, and usage of the archived webpages were all considered.  A survey (sent to members over the past few years) was utilized to help assess member population statistics.  Support was solicited from ACLAM to provide data regarding exam participants who successfully completed written and/or practical components of the ACLAM exam.

It was determined that participation in this listserv does not yield a special advantage for successful completion of the ACLAM exam; however, analysis of the web page usage (e.g. server statistics) indicates this resource is being frequently used by those who are not active participants in the listserv.  Members of LABSG (as well as those utilizing the resource) view the journal club and archived summaries as a valuable centralized aid to support study endeavors for veterinarians as well as other individuals in the laboratory animal medicine field.
Questions:
1.  Why was LABSG online journal club established?
2.  Which are requirements that must be met to be elibible to take the ACLAM Board exam?
     a.  Completion of a 24 months of training in ACLAM-recognized training program.
     b.  Completion of 10 years of full-time experience in laboratory animal medicine.
     c.  Be 1st author of a scientific article that is published or accepted for publication in a peer
         refereed journal.
     d.  a and c above.
     e.  All of the above.
3.  Match the name to the important role in the evolution of the LABSG listserv.
     Names:  Jodee Penner    Angela King-Herbert        Stephanie Murphy    
Deb Hickman
     Roles:   Established webpage
                Founder of LABSG electronic mailing list
                Coordinated group of people reviewing journals via E-mail
                Summary Coordinator / Initiator of special projects review
4.  T/F  Archived journal summaries are only available to contributors of LABSG listserv.
5.  Indicate the webpage for LABSG.
Answers:
1.  LABSG established to provide a forum for journal review for ACLAM exam preparation.
2.  d
3.  Jodee Penner -  Coordinated group of people reviewing journals via E-mail.
     Angela King-Herbert  -  Founder of LABSG electronic mailing list.
     Stephanie Murphy  -  Summary Coordinator / Initiator of special projects review
     Deb Hickman  -  Established LABSG webpage
4.  False
5.  www.labsg.org
Assessment of an Intraprostatic Injection Technique through a Perineal Approach in Macaques (pages 40-43)
Task 1

Primary species Cynomolgus

The authors have developed a surgical procedure for accessing the prostate gland of the cynomolgus monkey (Macaca fascicularis) through the perineal cavity. The procedure can be used for direct injection of compounds into the prostate gland and (or) for the collection of biopsies. The rationale for developing this technique was the need for precise injection into the gland with a low probability of error, as the compound tested in a subsequent study required prostate-specific antigen for activation. A perianal incision was made approximately 1 cm ventral to the anus, and the muscle and subcutaneous tissue were bluntly dissected between the urethra and the rectum. The prostate gland was easily visualized after dissection, and could be grasped gently by the capsule and exteriorized through the incision, thus allowing easy access to the prostate for study purposes. On the basis of mock injections with methylene blue dye and gross observation of prostate tissue at necropsies immediately after injection, we recommend that 2 injections be given per lobe of prostate, and injections should be to a depth of 2 to 3 mm to provide uniform distribution of injected compounds. To minimize back pressure and leakage from the injection site, a small-gauge needle (23-27 gauge) should be used and the needle held in place for approximately 30 s before withdrawal. Injection volumes 64 µl per g prostate or less did not cause the back flow of methylene blue dye into the seminal vesicles.

Question:

Common complication of radical perineal prostatectomy includes ------------------ and ------------------- incontinence.

Answer:

Urinary and Fecal

Use of Human Nasal Cannulas during Bronchoscopy Procedures as a Simple Method for Maintaining Adequate Oxygen Saturation in Pigtailed Macaques (Macaca nemestrina) (pages 44-48)

 

Task 2-Prevent, alleviate and minimize pain and distress

 

Primary species-Macaque

 

Summary:  The use of non-human primates to study respiratory diseases includes direct visualization/access to the airways for collection of biological samples and monitoring progression of illness with flexible bronchoscopy. An important risk to this application is the obstruction of the airways during the procedure especially due to animal size. Most of the bronchoscopy equipment is designed for humans and can considerably obstruct the airways in macaques. This study suggests difficulty in predicting which animals will require oxygen supplementation during the procedure and provides data to suggest oxygen supplementation via a human nasal cannula will provide optimal oxygen saturation levels measured by pulse oximetry. They found that the need for oxygen supplementation did not depend on animal size, age or experimental group.

Questions:

1. T/F Assessing oxyhemoglobin saturation by measuring light absorbance of pulsating vascular tissue at 2 different wavelengths (650 and 805 nm) provides a precise amount of arterial oxygen content. 

2. Supplementation of oxygen is typically given at what flow rate? 

a. 4L/min 

b. 2L/min 

c. 6L/min 

d. 5L/min 

3. The typical location of bronchoscope placement for bronchioalveolar lavage is? 

a. Terminal bronchiole 

b. Primary bronchus 

c. Alveoli 

d. Tracheal bifurcation 

Answers:

1. F, estimate only 

2. b 

3. d 

Ultrasound-guided Collection of Amniotic Fluid in Pregnant Rats (pages 49-53)

Task: Task 2- Prevent, Alleviate, and Minimize Pain and Distress

Summary: Various models have been used to study amniotic fluid, including mice, rats, rabbits, cows and horses, with echographic or surgical technique used, depending on the size of the animal and the volume of amniotic fluid available for sampling.  For larger animals like cows and horses, transabdominal or transvaginal echographic methods are used, while collection of amniotic fluid in medium-sized animals like rabbits is done either blindly or through a surgically exposed amnion.  For small animals like rats and mice, the standard procedure for amniotic sac puncture is collect through the wall of the uterus once it has been isolated through laparotomy.  The purpose of this study was to evaluate the effects of ultrasound-guided amniocentesis on gestation day 18 rat pups (n=18) in comparison to traditional amniocentesis by surgical approach.  A 24 gauge needle was used to minimize amniotic fluid leakage, and collected fluid was replaced with physiologic saline to minimize the risk of oligohydramnios.  No statistically significant differences were noted in parturition day, number of pups per litter, or weight of newborns in comparing the two techniques with control animals.  Compared to the surgical method, ultrasound-guided collection in rats is limited to collecting between GD13 and GD 19, but it is less invasive (e.g., requires no surgery or postsurgical recovery) and allows for repeated amniocentesis in the same animal during a single pregnancy, which in turn may reduce the number of animals used in certain experimental designs.  

Questions:

1.    Which parameter significantly differed between ultrasound-guided amniocentesis on gestation day 18 rat pups (n=18) versus amniocentesis by surgical approach?

      a.    parturition day

      b.    number of pups per litter 

      c.    weight of newborns

      d.    all of the above

      e.    none of the above

2.    Which of the following is a limitation of ultrasound-guided amniocentesis in rats compared to the traditional surgical method?

      a.    less invasive

      b.    requires no surgery

      c.    requires no post-surgical recovery

      d.    allows for repeated amniocentesis in the same animal

      e.    collections limited to GD13 and GD19

3.    Which of the following are benefits of using ultrasound-guided amniocentesis in rats compared to the traditional surgical method?

      a.    less invasive

      b.    requires no surgery

      c.    requires no post-surgical recovery 

      d.    allows for repeated amniocentesis in the same animal

      e.    all of the above

Answers:

1.    d. all of the above

2.    e. collections limited to GD13 and GD19

3.    e. all of the above

Breath-hold device for laboratory rodents undergoing imaging procedures (pages 54-59)


Task 3 - Provide Research Support, Information, and Services


Primary species - mice and rats

Summary:  Lung imaging of laboratory rodents is difficult because of movement resulting from breathing. Investigators developed a simple and inexpensive device that allows constant-pressure breath-hold in intubated rodents. The initial prototype system, consisted of a manual 3-way valve, air pressure regulator, and a monometer, and it was used to manually toggle between the ventilator and the constant-pressure breath-hold system. The manual system worked properly, and an electronic system was devised. In the electronic system, the manual 3-way valve was replaced with a 3-way valve operated by an electric solenoid that could be trigger by a hand held push button or a pedal. The system improved image quality, and it showed to be safe for animals, easy to use, and reliable.
Questions:
1.Identify one of the most common problems on noninvasive lung imaging in laboratory rodents?
a.Size
b.Lung capacity
c.Tissue motion caused by breathing
d.Species specific
2.Did the use of a constant-pressure breath-hold system improve quality of lung images from laboratory rodents?
a.True 
b.False
Answers:
1.c
2.a

Refractometry for Quality Control of Anesthesia Drug Mixtures (pages 60-63)

 

Task 3 - Provide Research Support, Information, and Services

Species: N/A

 

SUMMARY
When diluting injectable anesthetic agents in order to have more precise control over amounts administered, it is simple to make a mistake.  In order to provide quality control to dilutions, refractometry can be used.  A refraction curve was plotted using multiple dilutions of various anesthetic agents. Refraction was found to be a reliable quality control measure and could easily detect dilution and mixing errors for these agents.

QUESTIONS:

1. What were the four types of mixing errors that were evaluated? 

2. True/False: Refractometry can identify both an error in mixing as well as what type of error it was. 

3. Which of the following can have an effect on the refraction of an agent? 

a. Buffers 

b. Preservatives 

c. Diluent used 

d. All of the above 

ANSWERS 
1. Ratio inversion, drug omission, diluent omission, wrong concentration 

2. False: Refraction indices for different errors can be very close so the type of error cannot be determined with certainty. 

3. D. All of the above. 

Urolithiasis and Transitional Cell Carcinoma of the Bladder in a Wistar Rat (pages 64-67)

 

Task 1

Primary species rat

 

Summary:  This article is a case report of a 4 month old Wistar rat (Rattus norvegicus) that was found, on necropsy) to have 28 urinary stones, a calculus in the pelvis of the left kidney, a grade II transitional cell carcinoma of the bladder wall, and a transitional cell carcinoma that extended to the pelvic epithelium of the left kidney.  The cause of the stones is unknown, as this rat was young and only used in a control group and was not given a stone inducing agent, such as melamine, terephthalic acid, uracil, manganese, or biphenyl.  Urolithiasis has been known in dietary manipulation in cases of increased casein, choline, calcium, and vitamin A- deficient diets wiyth lactose.  The diet and environment of this rat was determined not to be the cause of the urinary stones.  Because urolithiasis of the bladder is a risk factor for the development of tumors, this was deemed that cause of the transitional cell tumors noted in this case.  Still it was unusual for such a young rat to develop these clinical signs.  The authors provided diet analysis, stone analysis, and researched the protein C given as part of the control group and were unable to determine a cause for the stones.  The authors could not rule out infectious agents, however, as the rat had been bred and maintained in conventional facilities and a urine culture sample was not processed.  

Questions:

1.  Which of the following is NOT an agent that induces urolithiasis?

a.  melamine

b.  manganese

c.  protein c

d.  biphenyl

 2.  Why is urolithiasis a risk factor in the development of bladder tumors?

Answers:

1. c

2. Urolithiasis leads to a hyperplastic response, followed by papillomas or papillomatosis, which may eventually become transitional cell carcinoma.

