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In vivo experimentation with simian herpesviruses: Assessment of biosafety and molecular contamination (pages 7-12)
The authors’ goal was to determine how formalin fixation of tissue, at various time points, affects the viability of the zoonotic disease, monkey B virus (BV) and if formalin fixation affects molecular detection of BV antigens using PCR and immunohistochemistry (IHC).  They also investigated the question of contamination of equipment (microtome) as a result of processing infected tissue.
The study utilized a murine model (BALB/c) and Herpesvirus papio 2 (HVP2). The mice were sacrificed 8 d post-infection and tissues were harvested (fresh & formalin fixed at 1,2,3,7 or 14 d).  The authors’ were successful in demonstrating viable (virus isolation) HVP2 in fresh tissue (skin at injection site and CNS) collected immediately after euthanasia. No viable virus was found in any tissue exposed to formalin (24 h to 14 d). Additionally, no viable virus from fresh tissue could be recovered after going through the paraffin embedding process.  Viral antigen was readily detected by IHC from tissues fixed in formalin for up to 14 d.  Standard PCR assay that amplifies a large product (1.1 kb) was able to detect viral DNA of fresh and formalin fixed skin for 24 h and CNS samples that were formalin fixed up to 3 d.   Real-time PCR (more sensitive assay due to DNA fragmentation by formalin) using smaller sequences (52 bp) were all positive for viral DNA in all CNS formalin fixed tissue (up to 14 d).  The authors’ found viral DNA can contaminate a microtome knife and result in false positive PCR results in non-infected control tissue processed using a contaminated microtome.

Questions:
1. Why is it important to know if BV remains viable in tissue?


a. the virus is a known carcinogen


b. the virus affects the microstructure of formalin fixed tissue


c. the virus is infectious to humans can cause a fatal encephalitis


d. the virus may enter the human food chain


e. none of the above

2. True or False: Real-time PCR using a relatively small 52 bp sequence can detect BV DNA in CNS tissue fixed in formalin for up to 14 days.

3. True or False: IHC is not able to detect BV antigen in tissue fixed in formalin up to 14 days.
Answers:
1. c 

2. True 

3. False

Ketamine-xylazine-acepromazine anesthesia and postoperative recovery in rats (pages 13-20)

The purpose of this study was to evaluate the balanced anesthetic combination of ketamine, xylazine and acepromazine for use in two surgical procedures commonly used for neuroendocrinological research in rats.   In addition, the use of ketorolac as a post-operative analgesic was assessed.

Two experiments were conducted in this study.  The first experiment was performed to determine the intra-operative effects of the anesthetic mixture.  Long-Evans rats were subjected to a stereotaxic surgery involving the implantation of a guide cannula into the nucleus accumbens.  The time-points of the following indices were recorded: loss of righting reflex, immobility with presence of pedal withdrawl reflex, loss of pedal withdrawl, immobility with return of pedal withdrawl, return of righting reflex, and return to postural stability.  These results were used to determine the time of ketorolac administration in the second experiment.

The purpose of the second experiment was to evaluate the effects of different treatments on post-operative recovery following K-X-A anesthesia.  Sprague-Dawley rats were placed into 5 groups, three of which were subjected to bilateral flank laparotomy.  The five groups were: no anesthesia or surgery, anesthesia alone, laparotomy plus treat, laparotomy plus vehicle, and laparotomy plus ketorolac.  Animals were observed post-operatively for signs of pain and distress, including weight loss, decreased water intake, and species-typical signs.  

In the first experiment, the pedal withdrawl reflex was absent from 10 to 83 minutes post-injection, and postural stability was achieved by 155 minutes.  The authors conclude that this mixture was both fast- and long-acting.  

In the second experiment, all groups showed loss of body weight within the first 24 hours, including the non-surgical and anesthetic controls, which the authors contributed to the change from pair- to single-housing.  The weight loss in the laparotomy groups was similar to that of the group receiving anesthesia alone.  In addition, ketorolac did not reduce post-operative weight loss.  In the laparotomy plus treat group, body weight was not different between days 0-3 but was significantly higher on day 4.  (The benefits of non-pharmaceutical interventions, such as treats and other environmental enrichment, have previously been shown to improve post-op wellbeing of animals.) By day 4, all rats had recovered their initial body weight.  No changes in water intake were observed.  

The authors conclude that 1) this anesthetic mixture is fast- and long- acting and provides balanced anesthesia, 2) rats in the laparotomy groups did not lose more weight than anesthesia alone, 3) there were no chances in water intake, 4) post-surgical ketorolac did not reduce body weight loss during the first 24 hours post-op and did not cause any adverse effects, and 5) the administration of a sugary treat had a beneficial effect on body weight recovery.  

Questions:

1. What are the objectives in providing BALANCED anesthesia? 

2. During what time period post-op are behavioral effects in rats most predominant? 

a. First 20 minutes post-op 

b. First 2-3 hours post-op 

c. First 6 hours post-op 

d. First 24 hours post-op

3. Which of the following occurred in this study? 

a. The animals not subjected to surgery or anesthesia did not lose any weight in the first 24 hours 

b. Ketorolac protected body weight loss in the first 24 hours 

c. All animals regained their body weight within 4 days 

d. The rats in the anesthesia-alone group did not lose nearly as much body weight as the rats in the laparotomy groups

Answers:

1. To induce immobility, loss of consciousness, muscle relaxation and analgesia, and to decrease side effects using a combination of drugs 

2. b) first 2-3 hours post-op 

3. c) All animals regained their body weight within 4 days
Comparison of carbon dioxide, argon, and nitrogen for inducing unconsciousness or euthanasia in rats (pages 21-25)

Argon gas has been proposed as a superior alternative to carbon dioxide (CO2)as a means to either euthanize or render rodents unconscious. Unlike CO2, argon (Ar) is non-irritating to mucous membranes and is thought not to cause aversive behavior upon exposure. This study compared the ability of CO2, Ar, and nitrogen (N2) to induce unconsciousness and euthanasia in rats.

Materials and Methods

Adult male Holtzman Sprague-Dawley rats were surgically implanted with radiotelemetry transmitters that were capable of recording heart rate and mean arterial pressure.  In the first study, 9 rats were exposed individually to each of the three gases as well as room air in a 66 liter acrylic chamber. Each gas exposure was performed on separate days with a 2-3 day rest period between exposures. The chamber was precharged with gas prior to rats being placed within.  In the second study, rats in 3 groups (n= 5-7) were exposed individually to CO2, Ar, or N2 until 1 minute after the cessation of respiration. In these 3 groups the chamber was precharged to achieve a gas concentration >99% and flow was continuous while the rat was in the chamber. An additional 7 rats were euthanized in a chamber with an initial concentration of 30% CO2 without continuous gas flow after the rat was placed within.  In both studies data were sampled for 10 seconds every 5 minutes prior to gas exposure. During and after gas exposure samples were collected every 20 seconds in the first study and every 6-10 seconds in the euthanasia study.
Results
Short term exposure to gases
Unconsciousness was attained approximately within 24 seconds (CO2), 87 seconds (Ar) and 93 seconds (N2).
Compared to the control period (prior to gas exposure) heart rate was significantly depressed (CO2), increased (Ar), increased (N2) and increased (room air).
Mean arterial pressure was significantly decreased (CO2), increased (Ar), decreased (N2) and decreased (room air).
Rats exposed to CO2 were relaxed and unresponsive when handled, whereas Ar and N2 exhibited muscle spasms and were hyperreflexic when they appeared unconscious.
Euthanasia 
On exposure to 100% gas, unconsciousness and death occurred approximately within 37 and 188 seconds (CO2), 54 and197 seconds (Ar), and 164 and 426 seconds(N2) respectively. Using 30% CO2 unconsciousness occurred at 150 seconds, death within 440 seconds.
Discussion
100% CO2 is effective in producing unconsciousness and euthanasia. 
100% Ar is also effective but produces hyperreflexia and tachycardia.
100% N2 is ineffective.
The study was unable to ascertain the effect of each gas in producing distress in rodents.
Questions:
1)      True/False When using CO2 the 2000 AVMA Panel recommends not precharging a euthanasia chamber to achieve a 100% concentration of gas resulting in significantly longer times for unconsciousness and death.

2)      True/False Heart rate and mean arterial pressure are reliable parameters to detect stress in rats during exposure to high concentrations of CO2.

3)      True /False Results from placing rodents in an unfamiliar exposure chamber containing only room air supports the recommendation that a euthanasia chamber be precharged or use a system where the home cage can be made into an exposure chamber.

4)      True/False As euthanasia agents, Ar and N2 are virtually identical in their times to produce death as well as their predisposition to produce undesirable side effects such as hyperreflexia.  

Answers:
1)      True
2)      False, CO2 activates chemoreflexes which increase MAP and decrease heart rate. 

3)      True
4)      False, although both gases have a tendency to produce hyperreflexia, Ar produces death in less than half the time necessary for N2.  
Chronic care and monitoring of woodchucks (Marmoto monax) during repeated magnetic resonance imaging of the liver (pages 26-30)

Woodchucks (Marmota monax) are an important animal model for  hepatitis B virus infection in humans.  Woodchucks develop hepatocellular carcinoma due to a chronic infection with the   woodchuck hepatitis virus (WHV).  This virus has similar genetics to human hepatitis B virus.  The goal of this study was to monitor the development of hepatocellular carcinoma due to chronic infection with woodchuck hepatitis virus.  Monthly blood serum samples and MRI were used.
Questions:
1.  Give the genus and species of the  Eastern woodchuck.  
2.  True or False.  Woodchuck hepatitis virus has the greatest degree of genetic similarity to human hepatitis B virus.  
3. Which hepatic enzyme would you use to correlate to development of hepatocellular carcinoma in the chronically infected woodchuck?  
4.  Why is MRI the preferred method  in this study for monitoring tumor growth?  
Answer:
1. Marmota monax
2.  True
3.  High levels of GGT
4.   MRI is non invasive, allows for better characterization of tissue changes within entire liver, does not use X ray to acquire images, decreased risk of radiation exposure
Methods for the prediction of breeding success in male cynomologus monkeys (Macaca fascicularis) used for reproductive toxicology studies (pages 31-36)

Cynos are the monkey of choice for Reproductive Tox studies because of comparable reproductive processes to humans as well as similar pharmacologic response to test substances and decreased immunologic response to biological therapeutic products. Both males and females need to be evaluated for their appropriateness for reproduction. This study evaluated 42 male macaques using a variety of parameters in order to try to determine which are most predictive of reproductive success.  The parameters included age, body weight, testicular volume, serum testosterone levels, ejaculate volume, and sperm characteristics. Physical parameters age, body weight and testicular volume were good predictors of reproductive success. Testosterone levels, ejaculate volume, and sperm characteristics were also valuable in predicting reproductive success. 29 of 42 animals were very successful breeders resulting in an overall pregnancy rate of 36% when mated with sexually mature females. (Typical success is 20-40%) The successful males were at least 6 years old and at least 5 kg. They had testicular volumes of at least 25 mls and serum testosterone levels of 1-10 ng/ml. They produced ejaculate with high numbers of good quality sperm characterized by high motility and few morphologic defects.

Of the 42 animals, eight were eliminated after initial screening as unacceptable breeders, 1 exhibited unacceptable levels of aggression toward the females and was removed form breeding. Four males which past the initial screen process did not produce pregnancy after at least 6 attempts at mating. The remaining 29 males bred successfully.  8 age appropriate males were eliminated from the study based on body weight and testicular volume and were later found to have lower serum testosterone levels and sperm reduced quality. The animals were not breed but it was assumed by the authors that they would have been less successful breeders. They felt breeding these animals would not be a good ethical use of the animals.

The four unsuccessful breeders could not be distinguished from the successful breeders in any of the parameters measured by the investigators.  Female parameters that may have been a factor were not studied, although the animals used were all considered to be sexually mature based on menstrual cycle history.

Questions:

1. What is the normal success rate of pregnancy during breeding for reproductive toxicology studies used age appropriate cynomolgous macaques?

2. What success rate did the authors achieve using the predictive parameters described?

3. Which parameters were most predictive of reproductive success?

4. Which factors were not looked at by the authors that could have had an effect on the study results?

Answers:

1. 20 -40%

2. 36%

3. Age, body weight, testicular volume, ejaculate volume and sperm quantity and quality.

4. Female reproductive ability was assumed by menstrual cycle but not characterized otherwise. The excluded pool of males that were thought to have low probability of success was not mated so the authors could not confirm that these males would not have been successful.
Spontaneous cutaneous squamous cell carcinoma in a sooty mangabey (Cercocebus atys): A case report (pages 37-40)

Summary: This is the first reported case of a of a spontaneous cutaneaous squamous cell carcinoma in a Sooty Mangabey (Cerocebus atys).  Spontaneous malignant tumors in nonhuman primates are relatively rare.  In the reported case the animal was an 11 year old castrated male.  He presented with an ulcerated mass measuring 3x3x2 cm on his dorsalateral cervical area.  Other diagnostics which included blood work and radiographs were normal.  The mass was surgically removed and PE follow-up a year later did not show any re-occurrence. Histopath diagnosis of the mass was a cutaneous  squamous cell carcinoma.  No evidence of viral papilloma particles were detected by electron microscopy. 

Prolonged exposure to sunlight, especially of white skinned animals, is considered a major predisposing factor in many species, including humans and cats.  This primate was outside a significant amount of time.  One study found in dogs, 5 of 9 cases of squamous cell carcinoma had structural antigens to papillomavirus.  Other predisposing factors maybe chronic trauma or exposure to chemical disinfectants.  Progression may be influenced by genetic factors.

Questions:

1: T/F Malignant tumors are common in nonhuman primates.

2:   Predisposing factors for squamous cell carcinomas include:  A: Sunlight;  B: Chemicals;  C:  Skin color;  D: Chemicals;  E: Trauma

Answers:

1: F

2:  All 
Jejunal intussusception and small bowel transmural infarction in a baboon (Papio hamadryas anubis) (pages 41-44)

This article describes a report of a baboon death from systemic shock with cardiovascular collapse due to a massive jejunal intussusception.  During necropsy of this animal, authors found massive congestion of the small bowel.  A large hairball was found at the proximal terminus of the jejunum.  The entire jejunum had transmural infarction, characterized by acute hemorrhagic necrosis.

This baboon was of low social rank, reclusive, exhibited no clinical signs, and had a history of chronic excessive grooming behavior.  Authors suggest other nonhuman primate facilities be more aware of these types of scenarios which could lead to serious clinical consequences.

Questions:

1.  Give the genus name of baboon.

2.  List some signs of intussusceptions.

3.  Which term describes an area of ischemic necrosis within an organ or tissue that is produced by the occlusion of either its arterial or venous drainage?

    a.  clot                                   c.  coagulant
    b.  infarction                           d.  all of the above

4.  What is the most common site for intussusceptions?

5.  What term best describes these signs:  self-mutilation, repetitive body motions, hair pulling, excessive grooming, rocking

    a.  quirks                                c.  stereotypic behaviors
    b.  idiosyncracies                     d.  nonhuman primate 
peculiarities

Answers:

1.  Papio      2.  abdomenal pain, rectal bleeding, vomiting, 
hematemesis, lethargy
                                     diarrhea, constipation
              3.  b            4.  ileocecal valve region of small intestine 
       5.  c

Hematologic and serum biochemical values in aged female bonnet macaques (Macaca radiata) anesthetized with ketamine hydrochloride (pages 45-48)

The authors observed the effect of sedation with Ketamine in aged bonnet monkeys (10 years old) on complete blood count and blood chemistry.  They collected blood 2 hrs before the sedation and immediately after sedation and found that there is a significant difference in total leukocyte, lymphocyte, RBC, hemoglobin, PCV, glucose, total protein, alkaline phosphate, calcium, sodium and potassium.

Questions.

1.
What is the scientific name for Bonnet monkey.

2.
What is the major anticipated change in CBC in pre and post sedated bonnet macaque

a.
RBC

b.
WBC

c.
PCV

d.
Hemoglobin

3.
What is the major anticipated change in blood chemistry in pre and post sedated bonnet macaque

a.
glucose

b.
BUN

c.
ALP

d.
Sodium

Answers.

1.
Macaca radiata

2.
b

3.
a

Gender differences in the blood volume of conscious Sprague-Dawley rats (pages 49-52)

Reference values of blood and plasma volumes are typically given as functions of body weight with no mention of gender. This study was conducted to determine the magnitude of difference in these parameters in rats by gender. 

 
The authors measured the hematocrit (Hct) and plasma volume (PV) in 24 female and 23 male Sprague-Dawley rats at 12 weeks of age. The rats were surgically prepared with indwelling femoral arterial catheters 4 days prior to the study. 


Evan's Blue dye was used to determine the PV in quietly resting rats.  Blood volume (BV) was calculated as PV/(1-Hct). 


Mean Hct was 2% lower in the female rats as compared to the males. PV (mean +/- 1 standard deviation) was 4.86 +/- 0.54 ml/100g in females compared with 4.12 +/-0.32 ml/100g in males.  BV was 7.84 +/- 0.70 ml/100g in females compared with 6.86 +/-0.53 ml/100g in males.  


Thus, when precise estimates of BV or PV are needed for research purposes, gender differences of 18% for PV and 14% for BV must be considered.  The investigator should realize that such differences may exist for other species and must determine individual volume assessments before assumptions about BV and PV can be made.  

Questions: 

1.         What was the mechanism used by the authors to determine the plasma volume of the rats?

Answers:

1.*
A measured amount of Evan's Blue dye was injected into the catheter 

*
A subsequent blood sample collected from the catheter

*
The plasma was obtained from the blood sample

*
Spectrophotometry was conducted on the sample and compared with standard Evan's Blue dye solutions in saline at various concentrations

*
PV was then determined by dividing the original amount of dye injected by the   concentration in the plasma.    

Posterior paresis and osteolysis in guinea pigs (Cavia porcellus) secondary to Freund’s adjuvant immunization (pages 53-56)

Bilateral hindlimb paresis can occurred in guinea pigs after immunization with mixture of antigen (Ag) and complete Freund’s adjuvant (CFA). Adjuvants augment the immune response. CFA is the most widely used and effective for experimental Ab production. CFA is a water-in-oil emulsion containing heat-killed and dried mycobacterial cells. The mineral oil used in CFA establishes a depot that extends the period of Ag stimulation and provides a vehicle for Ag transport. The killed mycobacteria in CFA recruits macrophages to the injection site and increases cellular interactions with Ag. Incomplete Freund’s adjuvant (IFA) has a similar mechanism of action to CFA but lacks killed mycobacterial cells. CFA and IFA have few disadvantages: granulomas; subpleural, hepatic, and renal granulomas, necrotizing dermatitis, and spinal cord compression from extension of injection site granulomas. 

To establish a guinea pig model for beta-tubulin hearing loss, specific-pathogenic free animals were immunized with varying doses of tubulin mixed with CFA for primary immunization and mixed with IFA for booster immunization. CFA that was used contained 2 mg of H37Ra Mycoplasma tuberculosis, 1 ml IFA, and 99 ml IFA. IFA was composed of 85 parts paraffin oil and 15 parts mannide monooleate. The final concentration of mycobacteria was 0.02 mg/ml. Fourteen days prior to the onset of paresis in the affected animal, all colony animals had received injections of 200 ug tubulin and 0.4 ml CFA, total injection volume of 0.4 ml. The injections were divided among 3 to 4 sites (0.1 to 0.13 ml per site), and given slightly off midline in the subcutaneous tissues of the back. Each animal received a booster injection with 2 μg tubulin and 0.4 ml IFA which were given as described for initial injections. Blood was collected for serologic profile. Whole-body radiographs were taken.  

Of the 15 animals injected with the tubulin–CFA mixture, 3 developed bilateral hindlimb paresis. This report appears to be the 1st to describe osteolysis after subcutaneous injection of CFA in the guinea pig. Affected animals had intact flexor and panniculus responses and limited voluntary movement of the hindlimbs. Histopathologic interpretation of 2 affected animals showed fibrogranulomatous in skeletal muscle and vertebral bone, infiltration into the bone marrow and spinal canal, and multiple granulomas in the pulmonary parenchyma. Soft tissue swelling and osteolysis of spinous processes of the thoracolumbar spine was also noted (Please see Fig 1, 2, 3, and 4).  The pathology associated with using CFA and IFA results from localization of the nonbiodegradable oily fraction in the tissue and the inflammatory response invoked by the mycobacteria in CFA. Two mechanisms for extension of injection-site granulomas are suggested - lymphohematogenous dissemination and local hypersensitivity reactions. Undesirable effects associated with the use of CFA may be eliminated by selection of injection sites and adjuvant concentration. The concentration of mycobacteria in CFA should be < 0.5 mg/ml. The recommended sites are dorsal cervical and scapular areas, tails of rodents, and sites prone to self-mutilation be avoided when possible. Hair should be clipped from injection sites and that sites should be aseptically prepared. In guinea pigs, a <20-gauge needle should be used. Subcutaneous injection volumes in rodents should not exceed 0.1 to 0.2 ml per site. Anesthesia may be considered to prevent sudden movement during injection and selection of injection sites on the sides of the thorax to prevent accidental injection into the epaxial muscles. Injection into muscles in the lumbar area may not suitable in small animals because of the proximity of spinal nerves and insufficient muscle mass.  Animals should be monitored daily and examined for side effects at least 3 times weekly after adjuvant immunization.  Interval between priming and booster immunization is 4 wk.

Conclusion:  Hindlimb paresis and osteolysis likely resulted from accidental injection of the adjuvant–Ag mixture into the epaxial musculature and subsequent extension of injection site granulomas into the spinal canal.

Question 
1        Why are the adjutants used in the vaccines? 

2        Which are the two most often used adjuvants?

3        How CFA differs from IFA?

4        What are the disadvantages of using adjuvants? 

5        What should be the maximum concentration of mycobacteria in a single dose? 

6        Which are the recommended sites for injection of adjuvant? 

Answers 

1        The mineral oil u extends the period of Ag stimulation and provides a vehicle for Ag transport. The killed mycobacteria in CFA recruits macrophages to the injection site and increases cellular interactions with Ag.

2        CFA is a water-in-oil emulsion, heat-killed, and dried mycobacterial cells. IFA lacks killed mycobacterial cells.

3        Complete Freund adjuvant (CFA) and Incomplete Freund adjuvant (IFA)

4        Granulomas, subpleural, hepatic, and renal granulomas, necrotizing dermatitis, and spinal cord compression from extension of injection site granulomas.

5        < 0.5 mg/ml

6        Dorsal cervical and scapular areas, tails of rodents, and sites prone to self-mutilation should be avoided.
Technique for performance and evaluation of parapharyngeal hypophysectomy in mice (pages 57-62)

A novel method of hypophysectomy was used to evaluated the effect of pituitary removal on a transgenic mouse model.  Previous published reports of the procedure using a paraphyngeal approach were over a decade old, and did not include the author's methods for anesthesia and postoperative management.   The authors used a number of novel details to improve survival, including anesthetic induction with ketamine-xylazine, maintenance on isoflurane by nose cone and not tracheal cannula, postoperative analgesia with butorphanol at 2 mg/kg, and continous supplementation of drinking water with 10% glucose post operatively (hypophysectomy results in a failure to increased ACTH and GH, both of which counterbalance insulin).  In addition, the authors found that a v trough for animal stabilization to allow extension of the neck, 2 sizes of dental burrs to drill through the occipitosphenoidal suture line, and intermittent indirect suction of the burr hole with vacuum to remove the pituitary (thus avoiding brain herniation through the membrane separating the pituitary from the brain itself) were key improvements in the technique.  Significantly, the authors were able to measure the results of their technique premortem, by analyzing GH dependent liver production of major urinary proteins (MUP) in 5 microliter samples voided by animals upon manual restraint.  This avoided the need for postmortem examination or bleeding to establish serum concentrations of pituitary hormones to evaluate the effectiveness of their technique.

Questions:

1.What muscle, revealed by salivary gland retraction, must be retracted craniolaterally to visualize the trachea and access the surgical site?

2.  When should drilling through the occipitosphenoidal synchondrosis be stopped?

3.  What chronic condition is managed in hypophysectomized mice through diet post surgically?

Answers:

1. Omohyoideus 

2. When a foramen is evident, or soft cream colored tissue appears around the drill.  (yikes!) 

3. Hypoglycemia.

