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Yang et al.  In vivo quantitative assessment of catheter potency in rats, pp. 259-268

Task 3- Provide Research Support, Information, and Services

Primary Species - Rat

Summary: The main objective of the study was to assess the patency of catheters using techniques such as reservoir residual pressure and reservoir discharge time. They used 3 different catheter material and 2 different lock solution. They found that the application of flexible small size Silastic catheters and dexamethasone lock solution are the best method to retain patency over nine weeks in femoral vein and five weeks for external jugular vein.

Questions.

1. 
Which of the following is/are important factor(s) that contribute for effective maintenance of long term IV catheter?
a) 
Material of catheter

b) 
Lock solution

c) 
Site of insertion

d) 
All the above

2. 
Dexamethasone is used as lock solution, since it suppress intimal hyperplasia in vascular injury site.  True/False

3. 
Name two indirect measures to monitor patency of catheter

Answers:

1.
d

2.
True

3. 
Reservoir residual pressure and reservoir discharge time

The increased use of small animal models has brought about an increased interest in techniques for vascular cannulation and issues surrounding long-term catheter patency.  Formulation of a fibrin sleeve around the catheter tip is a central factor in catheter failure during chronic implantation.  Such tissue growth can occur despite administration of anticoagulants.  The normal method of assessing catheter occlusion is by aspiration.  These authors developed a novel method for monitoring catheter patency with infusion resistance using male Sprague-Dawley rats.  The technique tracks the progressive nature of catheter occlusion by measuring changes in catheter resistance to an infusion of 1 ml from a pressurized reservoir.  The findings were that the application of a smaller flexible size silastic catheter with a dexamethasone lock solution produced longer catheter patency.  The patency could be maintained over a 9 week interval in the femoral vein compared with 5 weeks with an external jugular catheterization.  This method of measuring patency was a useful index for assessing tissue growth around the tip of the catheter.

Questions

1. Which method is better for assessing catheter occlusion, aspiration or measuring infusion pressure?

2. What is the main cause of catheter failure in rats?

3. Which is the best site to maintain catheter patency of an adult male rat using a small silastic catheter, the external jugular vein or the femoral vein?

Answers

1. Resistance of infusion pressure is the best method to assess changes in patency.

2. The main cause of long-term catheter failure is the growth over a fibrin sleeve over the tip of the catheter.

3. Femoral.  The femoral vein catheter can go 9 weeks, while an external jugular catheter is 5 weeks.
Yin et al.  Endotoxic shock model with fluid resuscitation in Macaca mulatta, pp. 269-279

Task 9 - Collaborate on the Selection and Development of Animal Models, K1. Animal models (spontaneous and induced)

Primary species: Rhesus Macaque (Macaca mulatta)

Summary: The goal of this study was to establish a model of early-phase endotoxic shock and to develop a recovery model with fluid therapy within 60 min. Rhesus macaques were chosen for this study since they share similar physiologic functions and anatomical features, particularly cardiovascular functions to humans. In addition, septic shock treatment has been studied in primates including the use of a Swan-Ganz catheter to study cardiac function. Twenty-five macaques (12 females and 13 males), aged 5-8 years were used in this study. One macaque was used to determine the effective dose (2.8 mg/kg) of lipopolysaccharide (LPS) derived from E. coli 0127:B8.  This dose lowered the mean arterial pressure (MAP) from 130 to 80 mmHg. Four experimental groups were established as follows: Control (n=5) (No LPS treatment followed by 1 mg/kg normal saline (Ns) (then 5ml/kg Ns); Ns group (n=6) (2.8 mg/kg LPS followed by 5 ml/kg Ns); hypertonic solution group (Hs) (n=7) (2.8 mg/kg LPS followed by 5 ml/kg of 3.5% sodium chloride); and sodium bicarbonate (Sb) group (n=3D6) (2.8 mg/kg LPS followed by 5 ml/kg of 5% Sb). The animals were anesthetized, intubated then treated with Ns or LPS for 60 min. In the LPS treated animals the MAP; systemic vascular resistance index (SVRI); and left ventricular work index (LVWI) were significantly reduced. The animals were then treated with Ns, Hs, or Sb then hemodynamic changes assessed at 20, 30, or 60 min. The MAP was lower for the animals in the Sb group after 60 min. Measurements for the SVRI, LVWI, and RVWI were elevated in the Sb group animals. Only the RVWI was elevated in the Hs animals. Changes in the acid-base balance included lower blood pH at 20, 30, or 60 min in Hs animals compared to other time points in this group. The pH was elevated after 20 or 30 min in the Sb group. [HCO3-] levels at in the Sb group were elevated after 20 min compared to pretreatment assessments. Blood lactic acid levels gradually increased in the Sb, Hs, and Ns groups during fluid therapy. Sodium concentrations increase in all groups but not potassium and calcium levels. Plasma chloride was elevated in the Hs group after 20 or 30 min treatment. Osmolarity also gradually increased in all groups. Myocardial damage was detected in heart tissue from animals in the Ns, Hs, and Sb groups. Degenerative myocardium surrounded by damaged sarcolemma; dilution of the sarcoplasmic reticulum; myofilament fractures and contractures; or fragmentation of myofilament bundles were detected using transmission electron microscopy. This study established a model for early-phase endotoxic shock in rhesus monkeys. Sb treatment over 60 min improved the hemodynamics in macaques.

Questions:

1) 
Acute treatment (1 hr) of Macaca mulatta with lipopolysaccharide (LPS) (2.8 mg/kg) derived from E. coli 0127:B8 causes which of the following hemodynamic changes compare to controls (1.0 ml/kg normal saline)?

a.  
Elevated mean arterial pressure

b.  
Lower systemic vascular resistance index

c.  
Elevated left ventricular work index

d. 
Lower right ventricular work index

2) 
Which of the following hemodynamic changes result from fluid perfusion after LPS-induce acute endotoxic shock in macaques?

a. 
Lower mean arterial pressure after sodium bicarbonate (Sb) therapy

b.  
An unaltered right ventricular work index by 3.5% sodium chloride (Hs)

c.  
Elevated right ventricular work index due to Hs and Sb perfusion

d.  
Elevated mean arterial pressure due Hs therapy

3) 
Which change in the acid-base balance occurred subsequent to fluid therapy?

a.  
[HCO3-] levels in animals treated with a hypertonic saline solution were elevated

b.  
PaCO2 levels were elevated in animals treated with sodium bicarbonate (Sb)

c.  
Fluid perfusion with Sb elevates blood pH levels

d.  
Lactic acid levels were determined to be within normal limits in samples from all treatment groups.

Answers

1.  
b

2.  
c

3.  
c

>
Van Minnen et al.  An animal model for oroantral communications: a pilot study with Gottingen minipigs, pp. 280-283

>>>>>>>>>
A complication of extraction of premolars and molars in humans is a fistula into the maxillary sinus, or an oroantral communication (OAC).  These are closed surgically with a mucoperiosteal buccal flap within 24-48 hours to prevent sinus infection.
Surgical correction has disadvantages

· Lack of surgical expertise

· Postoperative pain and swelling

· Decreased depth of buccal sulcus hindering repair

This pilot study was done to answer 2 questions:

1. Is the Göttingen minipig a suitable model for creating and closing oroantral communications (OACs)? 

2. Can a biodegradable polyurethane (PU) foam be used to close these defects? 
Summary

· An OAC was created on both sides of the maxilla in 3 adult minipigs by extracting the second maxillary molars and drilling 8 mm holes in a cranial direction into the maxillary sinus (MS)

· One side was closed with standard buccal flap procedure

· One side was closed by applying PU foam plug

· Pigs were killed at 2 week, one month and 3 months

· PM and histo showed an OAC in only 1 of 6 cases

· In the other 5 cases, the infraorbital canal was inadvertently perforated instead of the floor of the MS

· The position of the infraorbital nerve in the Göttingen minipig makes it very difficult to create a connection between the oral cavity and the MS from an extraction socket of a molar

Conclusion

The Göttingen minipig is not a suitable animal model for investigating closure of OACs.  Use of PU cannot be evaluated with this model

Questions

1. 
Why is the Göttingen minipig not a suitable model for OAC in humans?
a) 
Access to the premolars and molars is difficult due to their small gape

b) 
Unlike humans, they have permanent, continuously growing teeth 

c) 
There is danger of damaging the infraorbital nerve during fistula creation 

d) 
Post-operative infection of the maxillary sinus occurred in all cases

e) 
Despite analgesics, all pigs were anorexic post-operatively

 2. 
T/F Göttingen minipigs have a well developed maxillary sinus.

Answers

1. 
c)

2. 
T

Papis et al.  Banking of embryos of mutated, paralytic tremor rabbit by means of vitrification, pp. 284-289

Since 1974, cryopreservation of embryos has become a very useful tool in the breeding and banking rabbit embryos. This paper describes an attempt to cryopreserve, by means of vitrification of rabbit embryos.  Traditional methods of freezing rabbit embryos have resulted in damage to the mucin coat and reduces implantation in vivo. Phenomena which can cause damage to cells during cryopreservation are solution effects, ice formation, and dehydration. Solution effects are caused by concentration of solutes in non-frozen solution during freezing as solutes are excluded from the crystal structure of the ice. Vitrification is a process of converting a material into an amorphous solid which is free of any crystalline structures by mixing with a cryoprotectant.

The paralytic tremor (pt) rabbit is an X-linked recessive mutant lane of the Chinchilla breed is characterized by hypomyelination of the central nervous system. Mutant strains of animal are more difficult to cryopreserve than standard strains. The pt rabbit is a model of human Pelizaeus-Merzbacher disease (PMD) and could be used for gene therapy strategies. PMD is characterized by severe neurological impairments such as nystagmus, paraplegia and mental retardation, as well as premature death.  The vitrification procedure described in this paper offers a simple, inexpensive method for enabling the cryopreservation of pt rabbit embryos.

In order to obtain a sufficient number of embryos, pt females were subjected to superovulation and surgical embryo collection. All suitable embryos were vitrified in 0.25mL insemination straws in a modified EFS vitrification solution comprised of ethylene glycol (40%), Ficoll 70 (18%) and sucrose (0.3 M) in Hepes buffered TCM medium containing 20% fetal calf serum. In order to assess the efficiency of the vitrification procedure, a representative portion of vitrified embryos was warmed after a period of storage. Warmed embryos were subjected to in vitro culture for 72 h or were transferred to the uterus of synchronized New Zealand White recipients. The majority of the 141 warmed embryos survived vitrification and 100/141 (71%) developed to the blastocyst stage.  Although the overall efficiency of the vitrification method was lower compared with the effects usually achieved for 'healthy' embryos, results presented confirm the real possibility of the future restoration of a colony of pt rabbits.

Questions:

1.
What is a vitrification solution used for in rabbits?

2.
Name the genetic defect to develop the paralytic tremor (pt) rabbit.

3.
The paralytic tremor rabbit is used for the model of what human disease?

Answers:

1.
A vitrification solution adds a cryprotectant for an improved method of freezing embryos that preserves the mucin coat better than traditional methods.

2.
The paralytic tremor (pt) rabbit is an X-linked recessive mutant lane of the Chinchilla rabbit, characterized by hypomyelination of the central nervous system.

3.
The pt rabbit is a model of human Pelizaeus-Merzbacher disease (PMD)

Rabbit – Primary Species

Task 8 – Educate Scientific, Animal Care and Ancillary Staff

Task 10 – Design and Conduct Research

Summary: Cryopreservation enables banking of embryos for future use in medicine and in animal breeding.  This method also allows for the protection of germ plasm from endangered species and unique strains of animals.  In this report the authors wanted to preserve the paralytic tremor (pt) rabbit which has an X-linked recessive mutant noted in the Chinchilla breed of rabbit.  The mutation is characterized by hypomyelination of the central nervous system.  

In this study, the authors used the traditional freezing or vitrification method of cryopreservation.  It is stated in this paper that the method of cryopreservation used should be optimized to the mutant strain or rare species with unique and sensitive embryos.  This optimization method should be done before valuable animals are culled or their embryos transported.

Methods: One to three year old does carrying the pt mutation were superovulated using 6 SQ injections of pFSH twice daily, followed by an IV injection of 100IU of hCG 24 hours after the last FSH treatment.  (Note the difference in superovulation protocol used in this paper for rabbits compared to reported protocols for mice).  See methods section for details on page 285.  Embryos were surgically removed for pt mutation donor rabbits and transferred to recipient New Zealand White does 62-65 hours  post mating with vasectomized males.  Vitrified/ warmed embryos were cultured in vitro for 10-12 hours before being transferred to the horns of uteri (3-4 embryos per horn) in a few micro liters of transfer medium.  The details of the vitrification method used for the rabbits in this paper are explained in detail on page 286.

Results: The pt embryos in this experiment had distinct morphological changes when compared to normal F1 crossbred embryos.  Normal F1 embryos consisted of a compact morula stage containing up to 64 blastomeres. In contrast, the pt embryos developed to the early blastomere stage containing between 16 and 32 blastomeres.  This suggested that the pt rabbit embryos were at least one cleavage division behind their normal counterparts.  In this study the authors cryopreserved 141 embryos using the vitrification method.  These pt embryos were stored for a period of days to months before being thawed and grown in in vitro culture.  95% of these embryos were intact after the warming step; greater than 70% progressed during in vitro development [Table 1, page 287].   Another experiment transferred 34 vitrified/warmed pt embryos and transferred them to 4 recipient does.  This experiment resulted in a 50 % pregnancy rate; seven kits were delivered live with one stillbirth representing a 23.5% rate of successful transfer.  Of the 7 kits born live, 6 carried the paralytic tremor symptoms typical of the pt strain of rabbit. 

Conclusion:  In the discussion section the authors state that the rate of successful embryo transfer was lower than previously established methods.  The authors suggest that the high efficiency of rabbit embryo vitrification is dependent on the resistant morula-stage to the cryopreservation process. Rabbit strains like the pt animals in this paper were a cleavage division behind the F1 rabbits indicating they were more likely more sensitive to the cryopreservation process due to their having an immature morula stage, therefore leading to the lower rate of embryo transfer in the pt rabbits.  The authors concluded that due to the lowered cryoresistance of the pt rabbit embryos, a higher number of embryos would have to be collected and stored to insure future restoration of the pt rabbit colony.  The author calculated that they would need to have approximately 1000 pt embryos undergo the vitrification method in order to obtain approximately 200 rabbits with the pt mutation in the future.  Finally, the vitrification method described here offers an inexpensive a practical way to archive cryosensitive rabbit embryos.

Questions:

1. Name the genus and species of the laboratory rabbit.

2. Describe the pt mutation.

3. Describe the method of superovulation used for rabbits in this paper.

4. The compacted morula stage contains up to ____ blastomeres according to the authors.

5. What is the average gestation length of the laboratory rabbit?

Answers:

1. Oryctolagus cuniculus

2. Paralytic tremor (pt) is an X-linked recessive mutant noted in the Chinchilla breed of rabbit.  The mutation is characterized by hypomyelination of the central nervous system.  
3. Superovulated using 6 SQ injections of pFSH twice daily, followed by an IV injection of 100IU of hCG 24 hours after the last FSH treatment.

4. 64

5. 30 to 33 days.

Task 3 – Provide Research Support, Information, and Services

Primary Species – Rabbit

Summary: Germ plasm can be preserved by means of cryopreservation.  The paper describes banking of a unique line of rabbits, the paralytic tremor (pt).  Embryos were produced by mating superovulated females with pt bucks.  Embryos were surgically collected and subsequently vitrified.  A number of embryos were thawed after a period of storage.  Embryos cultured in vitro develop to the blastocyst stage, and 7 live pups were obtained from 34 transferred embryos.  In addition, 6 of the 7 live pups developed paralytic tremor (pt).  Results suggested that vitrification is a viable option for the banking of embryos from pt rabbits.

Questions – True or False

1. Preservation of germ plasm of (pt) rabbits can be achieved by vitrification of embryos.

2. Embryos from (pt) rabbits that underwent vitrification developed to the blastocyst stage after thawing and in vitro culture.

3. Embryos from (pt) rabbits that underwent vitrification developed to full term when transferred into recipients.

Answers

1. True

2. True

3. True
Trejo et al.  Effect of maternal age and parity on preimplantation embryo development and transport in the golden hamster (Meoscricetus auratus), pp. 290-297

Preimplantation embryo development was studied in the golden hamster (Mesocricetus

auratus). Three groups of regularly cycling female hamsters were used: (I) 30 nulliparous young female (NYF) hamsters; (II) 24 nulliparous adult female (NAF) hamsters and (III) 30 multiparous adult female (MAF) hamsters. Female hamsters were mated with male hamsters of proven fertility. Only 15 min were allowed for mating. The moment of ejaculation was registered. Female hamsters were killed from 60 to 69 h after coitus. Corpora lutea were counted in both ovarian surfaces. Oviducts and uterine horns were flushed separately and embryo number, stage of development and distribution were recorded. Adult female hamsters, nulliparous and multiparous, had significant higher ovulation rates than NYF, but their reproductive efficiency was significantly lower. Preimplantation embryo development and transport were highly synchronous in NYF, but not in adults. Morulae were observed in NYF as early as 62*63 h after coitus. In adult female hamsters, significant numbers of morulae were found until 66*67 h. On the contrary, in NYF four-cell embryos were detected only until 60*61 h, while four-cell embryos were found until 64*65 h in NAF, and until 66*67 h in MAF. Embryo transport from the oviduct to the uterus is practically completed at 62*63 h after coitus in NYF, while it is evidently retarded in adult animals. In NYF all eight-cell embryos reached the uterus by 62 h after coitus. In adult female hamsters, both nulliparous and multiparous, a considerable number of eight-cell embryos fail to migrate into the uterus even at 67 h after coitus.

No questions or answers were provided with the summary.

Labruto et al.  Intraperitoneal injection induces a delayed preconditioning-like effect in mice, pp. 298-307

Task 3 – Provide Research Support, Information & Services

Primary (Mouse)

The authors investigated the preconditioning, or protective, effect opioids would have on ischemia.  Opioids had previously been shown to have a preconditioning effect just prior to a sustained ischemic episode.  Early preconditioning occurs just immediately before the ischemic episode and delayed preconditioning occurs hours before the event.  Protective effects on the myocardium by brief episodes of distant organ ischemia (e.g. kidney, intestines, skeletal muscle) is known as remote ischemic preconditioning.

Male C57BL/6 mice aged 2-3 months were used in the study.  Animals were injected with an opioid (Hypnorm) or Ringers, or they just received a needle insertion with no injection.  24-48 hours later, the hearts were isolated and underwent global ischemia.  Cardiac performance was assessed by measuring left ventricular systolic and end diastolic pressures, coronary flow, and infarct size.  Additional measurements at other time points included MAPK phosphorylation and NFkB activation.

Results indicated that both the opioid and fluid injections protected the heart from ex-vivo induced ischemia.  The exact mechanism of action of the opioids remains unknown but may be related to the opening of mitochondrial KATP channels.  Preconditioning properties of opioids have previously been demonstrated in rats, rabbits, and pigs.  This is the first publication to demonstrate it in mice.  Delayed protection has been demonstrated in rats.  The mechanism of action of the injection of fluid remains completely unknown.

Questions:

1. 
The protective effect that a substance may exhibit for induced ischemia in an organ is called:

a. 
The protective effect (TPE)

b. 
Conditioning

c. 
Preconditioning

d. 
Ischemic Protection

2.  
Of the three groups studied, opioid injection, Ringers injection, and needle insertion, which groups demonstrated a protective effect on induced cardiac ischemia?

a. 
All three groups

b. 
Opioid and needle insertion

c. 
Opioid injection only

d. 
Opioid and Ringers injection

3.  
A protective effect for opioids has previously been demonstrated in which species:

a.  
Nonhuman primates, pigs, rats

b.  
Rats, pigs, rabbits

c.  
Rabbits and pigs

d.  
Mice and rats

Answers:

1. 
c
2. 
d
3. 
b
>>>>>>>>>
Court et al.  Postoperative death in sows as a result of gastric mucosal de-gloving at the pars oesophagea, pp. 308-313

Tasks: 1, 2

Primary species (PIG)

Summary: The authors document 3 cases of gastric mucosal degloving secondary to acute gastric dilatation, resulting in death subsequent to acute hemorrhage.   The authors suggest that this is not a novel lesion, but has been mistaken in the past for peptic ulceration (multiple papers, surgical models). Post operative management of pigs with omeprazole, H2 receptor antagonists and vagotomy has not reduced the incidence of mortality with peptic ulceration. The authors alternatively suggest that pigs are prone to gastric dilatation following major abdominal surgery, and that high tone of the  lower esophageal sphincter prevents decompression, resulting in rupture of the mucosal junction at the region where it transitions from stratified squamous to glandular mucosa, leaving the muscular wall unprotected and denuded by gastric acid. Proposed causes of gastric dilation include excess excitement and rapid intake of food and water.

Animals were part of two separate surgical projects:  laparotomy with either significant (80-90%) liver resection (2 pigs) or duodenotomy with pancreatic ablation (1).  All animals were induced with ketamine/xylazine, maintained on halothane, given fluids, and received at least one dose of buprenorphine post operatively.  All animals died within 8-13 days post op of acute hemorrhage following variable levels of illness, with normal clotting parameters and platelets. 
Questions;

1.
What is the incidence of peptic ulceration in farmed pigs reported in the literature?

2.
What procedure is reported to produce a 100% rate of post op ulceration in the pig?

3.
What was the only agent used for analgesia?

4.
At what histologically defined region did the lesion occur?

Answers:

1.
14%

2.
Bile duct ligation

3.
Buprenorphine

4.
The pars esophagea, a zone of stratified squamous epithelium (i.e. non glandular) just below the gastro-oesophageal junction.

>
Garin et al.  Description and technical pitfalls of a hepatoma model and of intra-arterial injection of radiolabelled lipiodol in the rat, pp. 314-320

This study reports the use of N1-S1 cell line for tumoral induction and intra-arterial injection of radiolabelled lipiodal in a hepatoma model (SD Rats) for the evaluation of a new molecule. The speed of injection (5-10 sec vs. 30-40 sec) and type of anesthesia (Isoflurane vs. Ketamine + Xylazine) used for injection was also evaluated regarding the tumoral uptake of radiolabelled lipiodal such as I-131 and Rhenium (Re) to evaluate the overall biodistribution and tumoral bio-distribution, respectively. The results showed increased tumoral intake and bio-distribution when cell lines are injected slowly using Ketamine+Xylazine induced anesthesia over fast injection and Isoflurane anesthesia.  

Questions: 

1.
What was the proposed mechanism for reduced tumoral uptake using Isoflurane anesthesia?
a.
Vasoconstriction  

b.
Ischemia  

c.
Vasodilation  

d.
Respiratory depression

2.
What is ATCC  

3.
Name the cell line used to induce hepatoma in SD rats in this study

Answers

1.
c  

2.
American Type Culture Collection  

3.
N1-S1

 >
Kitagaki et al.  Age-related changes in haematology and serum chemistry of Weiser-Maples guineapigs (Cavia porcellus), pp. 321-330

Task 3 - Provide Research Support, Information, and Services

Age-related changed in haematology and serum chemistry values were examined in male and female Weiser-Maples guineapigs (Cavia porcellus).  Haematological changes that significantly (P<0.01) correlated with ageing were increased white blood cell and neutrophil counts in both sexes, decreased lymphocyte counts in both sexes, decreased reticulocyte and platelet counts in males and decreased basophil counts in females. For serum chemistry, increases in total protein, triglycerides, blood urea nitrogen and creatinine were seen in both sexes, along with increases in total cholesterol in males and sodium in females. Decreased alkaline phosphatase in both sexes and decreased chloride in males were significantly (P<0.01) associated with age. These age-related changes are compared with the published literature.  
This is a closed colony of a pure inbred strain maintained in Japan - reached 20th generation.  They've been characterized as having a markedly uniform response to experimental tuberculosis. They're skin melanocytes have radial and vertical growth patterns similar to malignant melanoma in humans. They're used for skin melanization research including long term studies for skin melanoma. 
83 males, 53 females were used; haematology and coagulation studies were performed by Advia 120 Hematology System. 

Questions: 

1. 
The Weiser-Maples guineapig is used for research involving: 

a. 
Melanoma 

b. 
Basal skin carcinoma 

c. 
Squamous cell carcinoma 

d. 
Squamous metaplasia 

2. 
Hematology changes seen with age in both sexes include: 

a. 
Increased white blood cell and neutrophil count, decreased lymphocyte

count 

b. 
Decreased neutrophils and increased lymphocytes 

c. 
Decreased white blood cell count 

d. 
None of the above 

3. 
T/F Alkaline phosphatase was decreased with age in both sexes. 

Answers: 

1. 
a 

2. 
a 

3. 
T 

>
Diaz.  Efficacy of fipronil in the treatment of pediculosis in laboratory rats, pp. 331-335

Task 1 - Prevent, Diagnose, Control, and Treat Disease
Task 4 - Develop and Manage Animal Husbandry Programs

Summary: The paper objective was to test the use of a single treatment of fipronil spray (0.25% - w/v) to control and eradication of pediculosis on laboratory rats. Result showed that a single treatment of fipronil was effective to control/eradicate pediculosis in rats without negative effects on rats and/or research. 
Questions – True or False
1. 
Fipronil is a GABAA antagonist. 
2. 
Fipronil, a GABAA antagonist, has larvicide and ovicide effects. 
3. 
Fipronil has the ability to bind to sebaceous glands, making skin its reservoir, and it is because of this effect that a single application is effective on the control of pediculosis. 
Answers:
1. True
2. True
3. True
>>>>>>>>>
Guilbault et al.  Cystic fibrosis lung disease following infection with Pseudomonas aeruginosa in Cftr knockout mice using novel non-invasive direct pulmonary infection techniques, pp. 336-352

Summary: Even though rodents are easier to work with compared with other animal models, they are much more resistant to all kinds of microbes and microorganisms when compared with humans.  It is, therefore, quite challenging to establish conditions allowing the lung bacterial colonization of mice.  Nevertheless, techniques have been developed and are routinely used to study the progress of cystic fibrosis (CF) lung disease.  A commonly used model of chronic lung infection, using tracheotomy to inoculate the Pseudomonas aeruginosa, has been extensively used in the cystic fibrosis (CF) mouse model of lung infection.  The cystic fibrosis transmembrane channel (Cftr) knockout (KO) mouse {C57BL/6(H/M superscript)-Cftr.ko} is the cystic fibrosis mouse model used representing a unique model of spontaneously occurring CF lung disease.  The Cftr functions as a chloride channel regulated by cyclic AMP.  This mouse model is smaller and more fragile than normal mice and is more sensitive to housing and nutritional conditions, leading to small amounts of animals being available for experiments.  This article describes an alternative technique to study the inflammatory response during lung Pseudomonas aeruginosa infection.  The technique consists of the injection of bacterial inoculated agarose beads directly into the lungs through the mouth without the need of any tracheal incisions.  The mice are anesthetized with ketamine and are inoculated directly into the lungs with a curved 26-G gavage needle.  This enables much faster infection of the animals compared with the intratracheal technique and allows for the exclusion of the surgery-related inflammation allowing for a faster recuperation from the infection procedure.  The method simplifies the infection procedure in terms of its duration, invasiveness, and improves the survival rate of the CF animals when compared with the previously used intratracheal procedure.  
The study also identified that the KO mice were more susceptible to P. aeruginosa lung infection compared with their wild-type (WT) controls, as suspected.  This was shown by their increased weight loss, higher bacterial burden, and more elevated polymorphonuclear (PMN) alveolar cell recruitment into the lungs.  The changes were consistent with the pathological profiles observed in CF patients infected with P. aeruginosa.  The female KO mouse was also identified as being more susceptible to P. aeruginosa infection leading to a very high mortality rate.  Therefore, this study used males exclusively. 

Questions:

1.  
The defective cystic fibrosis transmembrane channel causes a fundamental defect in the transport of ____ across epithelial cell membranes.

a.  
Chloride

b.  
Sodium

c.  
cAMP

d.  
Glucose

2.  
What is the mouse strain used as a background for the creation of the CF knockout mouse model?

a.  
BALB/c

b.  
C57BL/6

c.  
BKS

d.  
129S6

3.  
What factors of the injected bacterial beads technique described in this study make it a better technique than the intratracheal technique?

a.  
Faster infection period

b.  
Faster recuperation after infection

c.  
Elimination of surgery-related inflammation

d.  
All of the above

4.  Female Cftr KO mice are more susceptible to infection than males.  T/F.

Answers:

1.  
A

2.  
B

3.  
D

4.  
T

>
