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Cui et al. Transcervical Embryo Transfer in Mice, pp, 228-231

Primary Species: Mouse (Mus musculus) 

 

SUMMARY
 
Introduction: Transcervical transfer of mouse embryos from donors directly to the uteri of recipient mice would be preferable to use over surgical techniques, but as it stands, such techniques have yielded low success.  The authors here propose a novel device and protocol for transcervical embryo transfer in mice that yields higher rates of success than have been seen with previous techniques. 

Device: Briefly, the proposed device consisted of an arched polytetrafluoroethylene tube inserted into a 10-μL pipette tip.   Domestic-use polypropylene drinking straws were cut to serve as vaginal specula (see image below).

Procedure
               
Embryo Collection, In Vitro Culture, And Blastocyst Transfer: Female mice each were injected with PMSG followed by hCG 48 h later to induce ovulation.  Females were then mated with male mice. The presence of a vaginal plug the next morning confirmed mating. On the morning of day 1, 2, or 3 of gestation 1-celled, 2-celled, or blastocyst embryos were collected from donor females and cultured.  6 to 8 blastocysts were transferred into a single uterine horn of 2.5-d pseudopregnant recipient females (anesthetized with 1.25% Avertin solution, 0.02mL/g, IP) before embryo transfer.

                  
Transcervical Embryo Transfer: 50 blastocysts were placed in a 50-μL drop of M2 media in groups of 5 to 10 embryos on the lid of a 60-mm culture dish. The transfer apparatus was attached to a 2.5-μL pipette.  A group of embryos was pulled into the device tip. The anesthetized recipient female mouse was restrained on the top of a cage. The tail was angled upward and an appropriate speculum was inserted into the vagina. The cervical opening was identified using a small light. A mock transfer device (no pipette tip, no embryos) was inserted into the speculum, through the cervix, and into the uterus and then removed, followed by true embryo transfer.

 

Results
· 1-celled embryo blastocysts 

· 48 blastocysts were transferred transcervically to 8 mice. 7 of these had pups 

· A total of 32 pups were born (66.7% of the transferred blastocysts)
· 1-celled embryo using surgical technique 

· 30 blastocysts were surgically transferred into uteri of 4 recipients - all had pups

· 19 pups were born(63.3% of the transferred blastocysts)

· 2-celled embryo blastocysts
· 53 blastocysts were transferred transcervically to 7 mice - all of these had pups
· A total of 38 pups were born (71.7% of the transferred blastocysts)
· 2-celled embryo using surgical technique- 

· 30 blastocysts were surgically transferred into uteri of 5 recipients - all had pups
· 22 pups were born (73.3% of the transferred blastocysts)
· Donor blastocysts
· 230 blastocysts were transferred transcervically to 30 mice - 28 had pups
· A total of 169 pups were born (73.5% of the transferred blastocysts)
· Donor blastocysts using surgical technique- 

· 150 blastocysts were surgically transferred into uteri of 15 recipients - 13 had pups
· 113 pups were born (75.3% of the transferred blastocysts)
 

Conclusion: The new proposed method is as efficient as traditional surgical procedures yet it is easier, faster, and safer for the recipient mice.

 

QUESTIONS (True or False)
1. 
Methods of transcervical embryo transfer in mice have been shown to be as efficient as surgical implantation.

2. 
Anesthesia during transcervical ET increases uterine contraction, which can lead to better retention of embryos. 

3. 
During transcervical ET, a mock embryo transfer process immediately before the real transfer increases success rates.

 

ANSWERS
1. 
T

2. 
F

3. 
T

Borjeson et al. Administration of Luteinizing Hormone Releasing Hormone Agonist for Synchronization of Estrus and Generation of Pseudopregnancy for Embryo Transfer in Rats, pp. 232-237

Domain 3: Research

Primary Species: Rat (Rattus norvegicus)
SUMMARY: This paper examines the historical problem of generating pseudopregnant female rats for successful embryo implantation. Rats have predictable vaginal cytology throughout the 4 phases of estrus including proestrus, estrus, early and late diestrus. Healthy commercial NTas:SD were assigned into two experimental groups. In experiment 1 one group of female rats had their estrus cycle studied under endogenous hormone control for 14 days. 85.7% of these rats had their estrus cycle characterized as abnormal. After 14 days of monitoring the rats received 40 ug of Luteinizing Hormone Releasing Hormone agonist (LHRHa), those that were between late proestrus and estrus were paired with a vasectomized male rat and observed for a copulatory plug 24 hrs later. Of the 14 rats in this group 7 were in the right stage of the estrus cycle to be paired with a vasectomized rat and of those 2 had a copulatory plug 1 day later. A second group of rats in experiment 1 was created by rats that did not generate a copulatory plug from group 1. Of this group (12) 6 were retreated with LHRHa 7  days after the first injection and the remaining 6 animals were not given anything. 2 rats from each group were identified in estrus, paired with a vasectomized male, had copulatory plugs and received an oviduct embryo transplant that resulted in life pups. In experiment 2 unmanipulated female rats were injected with 40ug of LHRHa subcutaneously. 96 h later rats in late proestrus to estrus were paired with a vasectomized male and if a copulatory plug was present 24 h later the females received a bilateral oviduct embryo transfer. 96 h later 22 of 40 rats in this group were between late proestrus and estrus, 18 of which had a copulatory plug 24 h later and received a bilateral oviduct embryo transfer.

Overall 55-57% of rats were staged in late proestrus to estrus 96 h after estrus synchronization with LHRHa and 82% of rats had a copulatory plug 24 h after mating. Unmanipulated young female rats were monitored regularly through vaginal cytology and many were found to have prolonged diestrus or prolonged proestrus. One theory for this irregularity was that constant vaginal stimulation possibly induced a state of pseudopregnancy. This led the authors to recommend doing a single vaginal cytology 96 h after estrus synchronization with a single subcutaneous injection of LHRHa. An important observation on the copulatory plugs is that for the most part they were small, found deep in the vagina and required an otoscope to visualize them.

QUESTIONS
1. T/F. Vaginal cytology is a reliable technique for the routine evaluation of the estrus cycle in rats.

2. T/F. Daily vaginal cytology will routinely reveal the normal 4-5 day estrus cycle of rats.

3. At what stage of the cycle do the authors recommend pairing females with vasectomized male rats.

4. Approximately what percent of rats will be in the correct stage of estrus to pair with a vasectomized rat 96 h after being injected with 40ug of LHRHa?

ANSWERS
1. T

2. F

3. Late proestrus to estrus

4. 55-57%

Husbandry
Garrett et al. Effects of Medicated Diet to Eradicate Helicobacter spp. on Growth, Pathology, and Infection Status in Rag1-/- and Nude Mice, pp. 238-245
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Mouse (Mus musculus)

SUMMARY: The use of a commercial 4-drug diet has been shown to eradicate Helicobacter spp. from immunocompetent mice and those with innate immunodeficiencies. However the efficacy of this diet has not been confirmed in mice with altered adaptive immunity. 

The experimenters hypothesized that an 8-wk treatment with medicated diet would eradicate H. hepaticus and H. typhlonius from young naturally infected nude and Rag1 mice lacking functional T cells (Foxn1nu) or T and B cells (B6.129S7-Rag1tm1Mom/J), respectively. 

They evaluated helicobacter status, body weight, and gross and histologic changes between medicated and control diet in groups of infected and uninfected mice throughout treatment and at 8 wk after treatment completion. PCR testing demonstrated that independent of strain and sex, all treated mice tested negative for Helicobacter spp. after 4 wk of treatment and remained negative for the duration of the study. 
Irrespective of infection status, nude and Rag1 mice fed 8 wk of medicated diet gained less weight than did their untreated controls. Both strains normalized body weight while on control diet for the 8 wk after treatment. 

Mice fed medicated diet developed severe gastroesophageal hyperkeratosis, suggestive of reduced feed consumption, and enlarged ceca. These conditions improved or resolved after the return to control diet. 

This report is the first to demonstrate the efficacy and physical effects of providing medicated diet for the eradication of Helicobacter spp. from mice with adaptive immune deficiencies.
QUESTIONS

1. 
True or False The use of a commercial 4-drug diet has been shown to eradicate Helicobacter spp. from immunocompetent mice and those with innate immunodeficiencies. 

2. 
It is hypothesized that an 8-wk treatment with medicated diet would eradicate H. hepaticus and H. typhlonius from,

a. 
Young naturally infected nude

b. 
Rag1 mice lacking functional T cells (Foxn1nu)

c. 
Rag 1 mice lacking T and B cells (B6.129S7-Rag1tm1Mom/J) respectively. 

d. 
All the above

3.
Initial infection of Helicobacter is confirmed by

a. 
Fecal float

b. 
Blood smear

c. 
Fecal PCR

d. 
All the above

4.
Irrespective of infection status, nude and Rag1 mice fed 8 weeks of medicated diet

a. 
Gained less weight than did their untreated controls. 

b. 
Both strains normalized body weight while on control diet for the 8 weeks after treatment. 

c. 
Mice fed medicated diet developed severe gastroesophageal hyperkeratosis, suggestive of reduced feed consumption, and enlarged ceca. These conditions improved or resolved after the return to control diet.

d. 
All the above are correct. 

5. 
True or False: This report is the first to demonstrate the efficacy and physical effects of providing medicated diet for the eradication of Helicobacter spp. from mice with adaptive immune deficiencies.
ANSWERS

1.  
True

2.  
d

3.  
c

4.  
d

5.  
True

 
Ditewig et al. Enrichment with Wood Blocks Does Not Affect Toxicity Assessment in an Exploratory Toxicology Model Using Sprague-Dawley Rats, pp. 246-260

Domain 4: Animal Care; K2 - Environmental Enrichment
Primary Species: Rat (Rattus norvegicus)
 
SUMMARY: Animal use in safety assessment studies for pharmaceutical candidates is intended to identify and characterize toxicity liabilities and estimate the safety margin between compound efficacy and toxicity. Shorter duration exploratory studies often utilize sophisticated endpoints (transcriptomics) to predict potential toxicities while allowing for smaller group numbers more appropriate for animal use refinements and resource limitations on the production of these experimental compounds. In this context, the authors sought to test the hypothesis that the use of wood block environmental enrichment in an exploratory toxicology setting would alter the interpretation of both more traditional (body weight, food consumption, etc.) and sophisticated (transcriptomics) endpoints. Testing was accomplished by choosing a reference compound (cyclophosphamide) that has a well-defined and well-characterized pharmacologic and toxicologic profile in rats and by comparing the data (BW, food consumption, organ weights, CBC/chem, PK data, gene expression, and microarray) between groups with or without the addition of aspen wood blocks for environmental enrichment.  The only parameter which was affected in a statistically and biologically significant manner by the wood block test article was body weight, however these data were not replicated in experiments designed to determine effects of enrichment and housing on weight gain at the same facility.  The effects of enrichment on body weight gain did not alter the cyclophosphamide-induced effect on body weight loss, however. As such the differences in traditional endpoints did not alter risk assessment in the context of a subacute exploratory toxicology study.  Molecular toxicology endpoints were similarly unaffected between groups.  
In conclusion, the interpretation of traditional and molecular endpoints were unaffected by the addition of wood block enrichment items in a subacute toxicology testing paradigm.

QUESTIONS
1.
T/F: Rats in the genus Rattus are included in the scope of AWA/AWR documents.

2.
T/F: Moderate stress during neonatal development (in rats) results in reduced stress in adult rats and decreased interindividual variability in neurobehavioral endpoints

3.
T/F: Toxicology studies in the U.S. typically utilize socially housed rodents in the study design. 

ANSWERS
1.
F

2.
T

3.
F

Novak et al. Hair Loss and Hypothalmic-Pituitary-Adrenocortical Axis Activity in Captive Rhesus Macaques (Macaca mulatta), pp. 261-266

Primary Species: Macaques (Macaca spp.)

 

BLUF: Macaques with <30% hair loss (alopecia group) showed higher concentrations of hair cortisol than those with less than 5% (control group), a finding that was unrelated to age, body weight, or the month in which the sample was collected. 

 

SUMMARY
1. 
Macaques with <30% hair loss (alopecia group) showed higher concentrations of hair cortisol than those with less than 5% (control group), a finding that was unrelated to age, body weight, or the month in which the sample was collected. 

2. 
A potential factor is the possible influence of stressful environments 

3. 
This group examined the relationship between hair loss and the chronic HPA axis by measuring cortisol levels in the hair. (as feces cortisol levels may only be indicative of shorter situations) 

4. 
Animals that had documented hair-plucking disorders were excluded from the study 

5. 
Cautionary tale: chicken or the egg?

a.  
Elevated levels of cortisol occurred first (perhaps in response to environmental stress) and led to the hair loss 

b. 
OR… hair loss occurred first and then led to elevations in cortisol (thermoregulation response) 

QUESTIONS (Matching)
1.
Corticotropin releasing hormone

2. 
ACTH

3. 
Adrenal Cortex 
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ANSWERS
1.
a 
2.
b 
3.
c
 

Kelly 3rd et al. Evaluation of the Use of Primate Undershirts as a Refinement Practice for Jacketed Rhesus Macaques (Macaca mulatta), pp. 267-272

Domain 1

Primary Species: Macaques (Macaca spp.)
SUMMARY: Jacketing of Rhesus Macaques is commonly performed for the protection of indwelling catheters, other experimental devices and to prevent self-injurious behavior. The jackets also allow constant venous sampling without physical contact or repeated anesthesia on the animal. A risk of using jackets for extended periods of time is the issue of the animals developing dermal lesions due to excessive rubbing of the jacket against the skin. While undershirts have been designed to reduce such rubbing, the authors state this is the first study to examine their effectiveness against dermal abrasions and if their use results in increases in body temperatures. The hypothesis was that using jackets and undershirts would result in fewer, less severe lesions and higher body temperatures compared to not using undershirts over a 60 day study. 
 
Using the undershirts with the jackets resulted in fewer lesions in the back and neck, however the majority of lesions (75%) in both groups were found on the shoulder and underarm and were not different between groups. In both groups, the number of lesions decreased over time indicating a callousing of original lesions with resistance to further ulceration of the skin. The estimated odds of greater severity of dermal lesions associated with jackets without undershirts was 1.8 times greater than if undershirts were implemented. The use of the undershirt with the jackets did not result in an increase in body temperature. 
 
QUESTIONS
1. 
The most common locations for skin lesions associated with the use of jackets in rhesus macaques are:
a. 
Head and leg

b. 
Back and neck

c. 
Shoulder and underarm
d. 
Back and underarm 
2. 
T or F. The number of dermal lesions associated with jacketing in Rhesus Macaques tend to decrease with the time the jackets are worn. 
 
ANSWERS
1. 
c
2. 
T
Baker et al. Using Reduced Personal Protective Equipment in an Endemically Infected Mouse Colony, pp. 273-277

Domain: 4; Task: 2

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Personal protective equipment (PPE) is a mainstay of colony biosecurity and personnel protection. However, no accepted standard for the use of PPE exists among research institutions. The aim of the current study was to evaluate whether the type of PPE worn affected viral spread to naïve within a dynamic mouse colony. It was hypothesized that the level of PPE worn when microisolation technique was used would not affect the exposure of naïve mice to MNV and MHV in a colony that was endemically infected with the viruses. The rationale was that only the parts of the body in direct contact with the mouse and its environment need to be covered with PPE and sanitized. In this way, focused PPE use could prevent disease spread. Female (n=106) immunocompetent ICR mice, specified free of murine viruses, pathogenic bacteria, endo- and ectoparasite free, were used for these studies. Standard PPE (sPPE) included hair bonnet, disposable gown, shoe covers, gloves. Reduced PPE (rPPE) comprised water resistant sleeves and gloves. No change in personnel was made prior to initiation of study or during. Animal technicians were blinded. To reduce bias, sPPE was evaluated before rPPE. Mice were transferred using forceps that were soaked in disinfectant between animals. Gloves and sleeves were disinfected between cages. All disinfection using Virkon 5. Mice were housed for 12 weeks undergoing routine husbandry, at the end of 12 weeks, survival bleeds were performed. Mice were euthanized when results received. 
There was no significant difference between seroconversion rates (for MHV and MNV) for dirty bedding sentinels in the rooms for 2 years prior and the study period. No significant difference was observed between seroconversion rates of sPPE and rPPE mice independent of caging system used. 

A reduced level of PPE combined with microisolator technique was demonstrated to maintain naïve mice virus-free, in an endemically infected colony independent of caging system used. During the 12 week period no study animals seroconverted with either rPPE or sPPE even though dirty bedding sentinel seroconversion demonstrated the presence of the virus.

The study concludes that wearing PPE only on parts of the body that encounter the microenvironment is just as effective as wearing the facilities sPPE. 

 

QUESTIONS
1. 
The standard PPE required by the Guide for working with mice in addition to  microisolator technique include:

a. 
Disposable gloves

b.  
Disposable gown

c. 
Disposable shoe covers

d. 
All of the above

e.  
There are no standard PPE requirements

2. 
T or F? Reducing PPE to only that which comes into contact with mice and their microenvironment has been shown to increase incidence of viral diseases?

ANSWERS
1. 
e
2. 
F

Management

Lankau et al. Use of Nonhuman Primates in Research in North America, pp. 278-282
Domain 3: Research; Domain 5: Regulatory
 

SUMMARY: In light of the steady decline in importation of nonhuman primates (NHP) and the increasing difficulty in transporting live NHP, the Association of Primate Veterinarians (APV) and the Centers for Disease Control and Prevention (CDC) partnered to survey APV members’ institutions regarding the number, species, and research use of imported NHP. 33 of 149 (22%) contacted APV members responded. Cynomologus and rhesus macaques were the most common species and comprised the majority of newly acquired and imported NHP. The most common uses for NHP included pharmaceutical research and development and neuroscience, neurology, or neuromuscular disease research. Preclinical safety testing and cancer research projects usually involved imported NHP, whereas research on aging or degenerative disease, reproduction or reproductive disease, and organ or tissue transplantation typically used domestic-bred NHP. 

 

QUESTIONS
1. 
What organization regulates the importation of NHP?

a. 
USDA

b. 
PHS

c. 
CDC

d. 
FDA

2. 
Which of the following research areas is most likely to depend on imported macaques?

a. 
Aging

b. 
Reproduction

c.  
Organ transplantation

d. 
Preclinical safety testing

 

ANSWERS
1. 
c
2.
d
Anesthesia

Diaz et al. Comparative Pharmacodynamics of Pancuronium, Cistracurium, and CW002 in Rabbits, pp. 283-289
Primary Species: Rabbit (Oryctolagus cuniculus)
SUMMARY: Neuromuscular blocking drugs (NMBD) are frequently administered during surgery to provide profound muscle relaxation that cannot be achieved with general anesthesia alone. Animal surgical protocols  continue to use older NMBD, because of tradition and a lack of knowledge concerning the potency and pharmacodynamics of new agents. Optimal pharmacologic management during and after experimental surgery in animal models is particularly important for both animal welfare and study outcomes.
 

Pancuronium is a long-duration NMBD that has been used in anesthetized rabbits at 0.1mg/kg. However, there are limited data regarding the time course for recovery from this dose. In human medicine, intermediate-duration nondepolarizing neuromuscular blockers such as the benzylisoquinolinium compound cisatracurium are now preferred.
 

Over the last 10 y, a new class of neuromuscular blockers has been developed that is inactivated by interaction with the endogenous amino acid L-cysteine. One of these, CW002, provide an intermediate duration and can be reversed by injection of exogenous L-cysteine, a process that has been termed "facilitated molecular inactivation". 
 

The authors hypothesized that both cisatracurium and CW002 would have recovery profiles that are preferable to "standard dose" pancuronium, rendering them viable alternatives for use in rabbits undergoing survival procedures.
 

Ten SPF male New Zealand White rabbits were used. The animals were anesthetized and inhaled and exhaled gas concentrations were quantified, and side stream spirometry was used to monitor inspiratory pressures, volumes and flow rates. Systemic arterial oxygen saturation and end-tidal carbon dioxide was maintained at 32-35 mmHg. The electrocardiogram, heart rate, and direct arterial blood pressure were recorded continuously.
 

Neuromuscular function was measured by hind limb mechanomyography. Potency of the drugs for producing neuromuscular blockade was assessed by bolus administration of multiple intravenous doses. After that, in a subsequent experiment, rabbits received a dose of 3 x ED95 (effective dose producing 95% blockade). During separate experiments, neuromuscular blockade was reversed by using neostigmine and glycopyrrolate. In the case of CW002, 30mg/kg L-cysteine was administered 5 min after CW002 injection. After full return of neuromuscular function, the rabbits were awakened and activity monitored for clinical signs of recurrent muscle weakness over the next 3h.
 

Results of the study indicate that the conventional drug cisatracurium and the novel compound CW002 are potent NMBD in rabbits, with the same onset as that of a standard pancuronium dose but with shorter durations. Cisatracurium and CW002 both reached the clinical time point for reversal significantly faster than did pancuronium. However after pharmacologic reversal, the recovery characteristics for all 3 drugs were accelerated similarly. None of the drugs studied produced significant hemodynamic effects at the doses used. 
 

0,1mg/kg pancuronium produces relatively long neuromuscular blockade in rabbits but with considerable variability (range, 42 to 70min). In contrast duration ranges for cisatracurium and CW002 suggest more predictable responses than that to pancuronium.
 

Appropriate neuromuscular monitoring is critical for the prevention of post-operative residual weakness and its associated complications. 
 

In summary, the three drugs have the same onset, but cisatracurium and CW002 have shorter and more predictable durations. CW002 is 4-fold more potent than cisatracurium. The authors conclude that cisatracurium and CW002 are viable alternatives to pancuronium for survival studies in rabbits.
 

QUESTIONS
1. 
TRUE or FALSE about CW002 being reversed by injection of L-cysteine?
a.
Cysteine binds to CW002 molecule to produce a conformational change that decreases affinity for nicotinic receptors at the motor endplate.
b.
The reversion is a fast process and can be achieved at any time.
c.
Cysteine can cause hypersensitivity reactions when injected.
d) Reversion of complete paralysis due to CW002 requires the use of conventional anticholinesterase or antimuscarinic drugs.
2. 
If the rabbit remain too weak for adequate respiratory function, what will be the result of hypoventilation?
3. 
In human medicine, why intermediate-duration nondepolarizing neuromuscular blockers are preferred such as cisatracurium over pancuronium?
 

ANSWERS
1.
a. T, b. T, c. F, d. F
2.
Hypercarbia, acidosis and potentiation of residual neuromuscular blockade.
3.
In human medicine, intermediate-duration nondepolarizing neuromuscular blockers such as the benzylisoquinolinium compound cisatracurium are now preferred, largely due to the potential for residual postoperative muscle weakness after pancuronium.
Martin et al. Effects of Anesthesia with Isoflurane, Ketamine, or Propofol on Physiologic Parameters in Neonatal Rhesus Macaques (Macaca mulatta), pp. 290-300

Domain 2: Management of Pain and Distress
Primary Species: Macaques (Macaca spp.)
 
SUMMARY: The purpose of the current study, was to evaluate the effects of isoflurane, ketamine and propofol as single anesthetics on physiologic variables of neonatal rhesus macaques undergoing anesthesia for 5 h. Neonatal rhesus macaques (age, 5 to 7 d) were exposed to isoflurane (n = 5), ketamine (n = 4), propofol (n = 4) or no anesthesia (n = 5) for 5 h. The anesthetics were titrated to achieve a moderate anesthetic plane, and heart rate, blood pressure, respiratory rate, end tidal carbon dioxide, oxygen saturation, and temperature were measured every 15 min. Venous blood samples were collected to determine blood gases and metabolic status at baseline, 0.5, 2.5, and 4.5 h after induction and at 3 h after the end of anesthesia.

 

Compared with ketamine, isoflurane caused more hypotensive events and necessitated the administration of increased volumes of intravenous fluids to support blood pressure throughout anesthesia; no significant differences were observed between the isoflurane and propofol groups for these parameters. In addition, isoflurane resulted in a significantly shorter average time to extubation and recovery than animals maintained with ketamine or propofol for the same duration. 

 

Due to supportive care, other physiologic variables remained stable between anesthetic regimens and throughout the 5-h exposure. No significant differences in heart rate or number of tachycardic events (heart rate greater than 200 bpm) were seen between the isoflurane, ketamine, and propofol groups. Heart rate remained stable during anesthesia for each agent, with no significant difference between early, mid-, and late time points despite fluctuations in blood pressure. In addition, the end-tidal CO2 readings were low throughout but not different between the 3 anesthetic regimes.

 

The results of the study established the feasibility of using any of the 3 test agents for the purpose of anesthesia in the neonatal macaque and the safety of the agents. In addition, it also demonstrated that provision of supportive care allowed maintenance of several physiologic variables within homeostatic ranges throughout the 5-h anesthesia. 

 

QUESTIONS
1. 
All are effects of using isoflurane gas anesthesia except?

a. Vasodilation
b. Hypotension
c. Decrease cerebral blood flow

d. Ventilator depressant

2. 
How is Ketamine excreted in most species?

a.  
Kidney excretion

b.  
Direct exhalation

c.  
Through fecal output

d.  
Through perspiration

3. 
In cats, repetitive administration of propofol is associated with all except?

a. 
Heinz body formation

b. 
Hyperthermia

c. 
Anorexia

d. 
Diarrhea

 

ANSWERS
1. 
c 
2. 
a
3. 
b
 

Experimental Use
Marx et al. Antibiotic Administration in the Drinking Water of Mice, pp. 301-306
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T4. Treat disease or condition as appropriate

Primary Species: Mouse (Mus musculus)
 

Objective: To determine if adding antibiotics to the drinking water of mice produces therapeutic concentrations in the plasma of treated mice.  

Materials And Methods: There were 3 phase of the study.
1)
The stability of enrofloxacin in tap, acidified, and hyperchlorinated water was tested over 7 d, and that of doxycycline in tap and acidified water was tested over 7 d.

2)  
The mice’s consumption of water treated with enrofloxacin, doxycycline, amoxicillin, or trimethoprim–sulfamethoxazole was measured.

3) 
HPLC was used to measure plasma antibiotic concentrations in mice that had ingested treated water for 1 wk. Samples were taken both in the light and dark cycles. 

Results
•   
Enrofloxacin remained stable in both tap and acidified water throughout the 7-d test period.  In the hyperchlorinated water, a precipitate rapidly formed over the first 24 h. 

•   
The pharmaceutical-grade oral doxycycline immediately dissolved in the acidified water and remained at stable concentrations for the entire 7-d period.  When the drug was added to tap water, a precipitate immediately formed and quickly settled to the bottom of the water bottle.

•   
Mice consumed similar volumes of antibiotic-treated and untreated water.

•   
Injectable enrofloxacin dramatically increased the pH of the water, both acidified and tap.

•   
Overall, the plasma concentrations were too low to be therapeutic against most pathogenic bacteria.

QUESTIONS
1.
The elevation of pH caused by the addition of injectable enrofloxacin may favor the growth of what bacteria?

a.
Pasturella spp

b.
Staphylococcus spp

c. 
Pseudomonas spp

d. 
Streptococcus spp

2.
What does the MIC90 represent?

a. 
90% of the bacterial strains within a test population containing multiple independent isolates of the same species are inhibited
b.  
90% of the animals within a test population containing multiple independent isolates of the same species reached therapeutic drug levels
c. 
10% of the bacterial strains within a test population containing multiple independent isolates of the same species are inhibited
d.  
10% of the animals within a test population containing multiple independent isolates of the same species reached therapeutic drug levels
3.
What are allometric scaling effects?

a.  
Scaling refers to the physiologic effect of a drug producing the side effect of psoriasis
b.  
Scaling relates to the change in physiologic parameters in species in relationship to body size
c. 
Scaling refers to the change in drug dosing required based of off an animal’s individual body weight

d.  
Scaling relates to the precipitate of the drug that is found on containers after settling
ANSWERS
1.  
c
2. 
a
3. 
b
Sondeen et al. Blood-Banking Techniques for Plateletpheresis in Swine, pp. 307-317

Domain 3

Primary Species: Pig (Sus scrofa)

 

SUMMARY: A study in pigs was conducted at the US Army Institute of Surgical Research in Texas describing validation procedures to ascertain whether porcine platelets collected using standard human plateletpheresis methods could meet American Association Blood Bank (AABB) standards in regard to storage and viability.

During the past several years, the role of platelets in trauma resuscitation has become of high interest. Conducting prehospital resuscitation in human trauma patient is very difficult due to the difficulty to get informed consent and to estimate blood loss in a trauma patient prior to hospital submission. Pigs have become often the animal model of choice for such studies because their coagulation and hemodynamic systems are similar to those in humans. 

In order to answer the questions whether apheresed pig platelets meet AABB standards and are suitable for swine studies investigating platelets transfusions, three validation procedures were performed in this study using 14 pigs; development of the plateletpheresis technique in swine using standard human equipment and products, measurement of platelet stability during 5 days of storage, and measurement of the percentage of recovery of labeled plateletpheresis platelets infused into normal pigs. All pigs were anesthetized and monitored during anesthesia for blood collection or injection procedures. An automatic blood-processing machine with the standard disposable plateletpheresis set as used for human blood baking was used adjusting several settings for its use with pigs. The blood processing machine was adjusted for the pig’s blood volume by manipulating arbitrary the pig’s height, for the cycle settings to obtain an equivalent number of pig platelets, and for the amount of saline to be returned to the animal during each cycle to compensate for the volume removed in the platelets product. The plateletpheresis procedure took 90-180 minutes, depending on the number of cycles required to meet the target collection. As a result of the adjustments, the calculated platelet dose in pigs exceeded the weight-adjusted target required by the AABB. Though there was no relationship between the pigs’ blood platelet count and the concentration of platelet in the product bag, the mean platelet volume in the platelet bag on day 0 of the experiment was the same of platelets in pig plasma, indicating that the plateletpheresis procedure did not provoke a shape change. The leukoreduction filter removed only neutrophils from pigs and allowed 21% of donor pigs prepheresis blood content of white blood cell through to the platelets bag, 98% of these were lymphocytes and 2% were monocytes. The ABB requires that each leukoreduced unit of platelets should contain fewer than 5x10 leukocytes per unit. Therefore units of pig platelets cannot be considered to be leukoreduced using the method described. Although the hematocrits of the platelet bag was less than 2%, the volume of the red blood cells in each unit of swine platelets on day 0 was higher than the 2-ml limit recommended by the AABB. Therefore, the blood type of the donor and recipient pigs should be determined so that only type-matched swine platelets are administered. The platelet content of the bag was significant lower on days 2 and later compared with day 0. The pH was significantly lower than that on the collection day by day 2 and reached the AABB limit on day 3. There were no significant changes in platelet function as measured by thromboelastography for the first 3 days. Based on the functional and biochemical results of the study, only day one platelets meet the AABB standards and demonstrated normal function.

These results demonstrate that pig platelet production methods using commercially available equipment for humans with modifications as described in this study, and storage of apheresed platelets for a maximum of 24 hours meet the AABB standards for nonleukoreduced apheresed human platelets.

 

QUESTIONS
1. 
True/False: Pigs are often the animal model of choice to study the role of platelets in trauma resuscitation of humans, because their coagulation and hemodynamic systems are similar to those in humans.

2. 
True/False: The mean platelet volume in the platelet bag on day 0 was the same that of platelets in pig plasma, indicating that the plateletphereses procedure did not provoke a shape change.

3. 
True/False: The pig platelet production methods using commercially available equipment for humans, the modifications described in this study, and the storage of apheresed platelets for a maximum of 5 days meet the AABB standards for nonleukoreduced apheresed human platelets.

4. 
Which cells of the white blood cells were reduced by the filter system during plateletpheresis?

a. 
Monocytes

b. 
Lymphocytes

c. 
Neutrophils
 

ANSWERS
1. 
True

2.
True

3. 
False

4. 
Neutrophils
