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Uysal et al. Caecum location in laboratory rats and mice: an anatomical and radiological study, pp. 245-255
Primary Species: Rat (Rattus norvegicus) and Mouse (Mus musculus)

Domain 1: Management of spontaneous and experimentally induced diseases and conditions. TT1.4

SUMMARY

Background: Intraperitoneal (IP) injection is one of the most used parenteral routes in rodents for drug administration. IP administration can be associated with accidental puncture of the cecum leading to an erroneous injection and peritonitis/sepsis. That is why is important to determine cecum localization. The position of the cecum within the peritoneal cavity is still controversial (whether is the right- or left- sided) and there is not any study investigating cecum localization. 
Methodology: Cecum of 200 Wistar rats and 100 BALB/c mice (50% males and 50% females) used in other procedures were studied following euthanasia. Abdominal cavity was exposed, and cecum localization was recorded. Cecum shape was also studied. 60% of the rats were scheduled for CT imaging before euthanasia. 
Results: In rats, cecum was located in the left side in 77% of males and 69% of females. For mice, cecum was located on the left side in 80% of males and 86% of females. In addition, in most cases, the cecum was comma-shaped. 
Conclusions: Right-caudal quadrant is preferred for IP administration as cecum is mainly located in the left side. Cecum location is independent of sex and mainly coma-shaped.

QUESTIONS (True or False) 

1.
It is important to take ‘sex’ into consideration when localizing the cecum

2. 
Right-sided cecum were more common than cecum located in the middle.

3. 
In most cases the cecum was projected counterclockwise from the base to the apex

4. 
Percentage of coma shaped cecum were equally observed in males and females.

5.
Cecum is never projected to the mid abdominal line

6.
According to the CT imaging studies, cecum can be displaced after death.

 

ANSWERS

1.
F
2.
T
3.
T
4.
T
5.
F
6.
F

van Asselt et al. Urethane anesthesia in acute lower urinary tract studies in the male rat, pp. 256-263
Domain 1, TT3.1

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: Common anesthetic (e.g. inhalation agents, barbiturates and opioids) have effects on micturition (in bladder and external urethral sphincter) affecting residual volumes and smaller capacity in rodent anesthetized animals. Traditionally, in research, when anesthesia is unavoidable urethane has been the agent of choice due to is not supposed to affect all the described parameters due to its minimal influence on both inhibitory and excitatory autonomic nervous system although an optimal protocol is not well published.

The authors have evaluated the quality of different urethane anesthesia dosage in bladder (voiding) contractions, micturition pressure, tracheal and body weight alterations in Wistar rats. Rats were induced with isoflurane (5%, 0.5L/min, 2-3 min) and 1 or 1.2g/kg of urethane was administered intraperitoneally (IP) or subcutaneously (SC). 3h after first injection xylocaine was administered to open the abdominal cavity and dissect the bladder for saline filling and pressure recording, measurements started after 5h of first urethane administration and lasted up to 14h. Basal pressure(Pbasal) was measured at the start of filling, maximum pressure (Pmax) was measured just before voiding and micturition pressure (Pmict) was calculated by subtracting basal from maximum pressure. Functional bladder capacity was calculated as filling time X filling rate.

Animals were well anesthetized after 3h of the administration of urethane. Rats needed more urethane when urethane was applied only IP, the optimal protocol was the following: 1g/kg of urethane 2/3 parts administered IP and after 2h 1/3 part subcutaneously, extra urethane was given when necessary IP in small doses. In some animals, tracheotomy was performed due to it is reported that urethane enhance pulmonary airway resistance, but this procedure caused more problems than it prevented and was omitted. Few animals did not present bladder contractions, and this seemed to be related due to the bladder were over distended, for this reason authors suggest catheterizing the bladder as soon as possible when the abdomen is exposed even if the bladder is not yet full. With continuous filling Pmict was lower than when the bladder was emptied in between fillings. A lower filling rate also results in lower Pbasal and Pmict. Extra urethane had no effect. Urethane described side effects when IP administration include leakage of plasma into abdominal cavity and alteration of renin and aldosterone. This was not seen in the described protocol. No change in body weight was seen.

Overall, authors described the presented procedure with urethane is a well anesthetic protocol for acute lower urinary tract physiological research in rats. The anesthesia lasts long and allows the recording of bladder contractions and peripheral nerve activity. Bladder should be catheterized immediately after abdominal exposure to prevent overdistention, preventive tracheotomy is not recommended and extra urethane administration when necessary for maintaining the correct anesthetic phase does not have extra effects.

 

QUESTIONS
1. 
T/F. Urethane is a good anesthetic agent for acute lower urinary tract research.

2.
Regarding Urethane anesthesia:

a.
It lasts up to 3 hours

b. 
It lasts up to 14 hours

c. 
It takes around 3 hours to achieve the correct anesthetic phase

d. 
b and c

3. 
T/F. In rats the best urethane protocol for physiological surgical bladder research is the following: 1g/kg of urethane 2/3 parts administered IP and after 2h 1/3 part subcutaneously, extra urethane cannot be given due to its side effects.

 

ANSWERS
1. 
T

2.
d

3. 
F. Extra urethane doses can be given IP with no major side effects.

HestehaveHestehave et al. Antinociceptive effects of voluntarily ingested buprenorphine in the hot-plate test in laboratory rats, pp. 264-272

Primary Species: Rat (Rattus norvegicus)
Domain 2: Management of Pain and Distress

 

SUMMARY: This study investigated the antinociceptive effects of orally administered buprenorphine ingested in Nutella® in comparison with subcutaneous buprenorphine administration.

In a first experiment the appropriate subcutaneous dose was established by injecting buprenorphine subcutaneously at doses of 0.015, 0.05, 0.1 or 0.3 mg/kg (n=10 per group). Antinociceptive effects were assessed using the hot-plate test one hour after buprenorphine injection.

In a second experiment, different doses of buprenorphine in Nutella were compared with the vehicle (Nutella) and the subcutaneous dose determined in the first experiment. One group received only Nutella and the other four groups received either 0.1 mg/kg of buprenorphine administered subcutaneously or 0.5, 1.0, or 2.0 mg/kg of buprenorphine in Nutella (n=10 per group). A baseline hot-plate test was performed one day prior to treatment and antinociceptive effects were then assessed at 30, 60, 120, 240, 360, 480 min post treatment.

Subcutaneous administration of buprenorphine in experiment 1 (0.015-0.3 mg/kg) produced antinociceptive effects as observed by an increase in the latency response to acute thermal stimulation. The 0.1 mg/kg dose was selected for experiment 2. Results from experiment 2 showed that the latency to respond to noxious thermal stimulation was significantly increased at 60 and 120 minutes compared with vehicle after medicated Nutella administration at 1 mg/kg. Surprisingly the administration of 2 mg/kg of buprenorphine in Nutella failed to increase the latency response at 60 min post administration. Rats treated with the low dose of 0.5 mg/kg of buprenorphine in Nutella did not show any differences in response latency compared with the vehicle at any time-point thus the 1 mg/kg dose was determined as the minimally effective dose.

Buprenorphine administered orally in Nutella had a slower onset of action than that administered subcutaneously when both were compared with the vehicle and achieved a lower level of efficacy than the subcutaneous buprenorphine treated group. Buprenorphine has a plasma half-life of 2.9 h after intravenous administration in the rat, regardless of the dose. Plasma concentration of subcutaneous administered buprenorphine (0.05 mg/kg) are high at least one after hour administration but diminish thereafter and are close to zero after 6 h. By contrast, voluntary ingested buprenorphine gives rise to peak in plasma concentration at 2 h and continues at a steady state from 6-14 h. The antinociceptive and analgesic effects of oral and subcutaneous buprenorphine might not last the 8-12h duration which is often indicated. Oral doses of opioid should be in the order of 10 times the parenteral doses as the bioavailability is estimated to be approximately 5-10% following first pass metabolism when administered by gavage. While in this study a dose of 1 mg/kg achieved antinociceptive effects, indeed doses of 5-10 mg/kg might be required to produce a more robust anticonception, but this might also decrease the palatability of the oral mixture. Palatability of the buprenorphine in Nutella was not an issue over the tested dose range in this study.

 

QUESTIONS
1. As the bioavailability of orally administered opioids is estimated to be approximately 5-10% that of parentally administered opioids the oral dose should be:

a. 5 times the parental dose

b. 10 times the parental dose

c. 20 times the parental dose

d. 30 times the parental dose

2. True or False: the palatability of buprenorphine administered in Nutella decreases in a dose dependent manner

3. Name 2 conceivable benefits and 2 conceivable downsides of buprenorphine administration in Nutella 

ANSWERS
1. b

2. False. Palatability of the buprenorphine in Nutella was not an issue over the tested dose range in this study (0.5, 1.0, or 2.0 mg/kg)

3. Benefits: stress free and minimally invasive route of administration; potentially longer duration of action due to slower absorption for the GI tract

Downsides: much higher doses of Buprenorphine needed to achieve analgesia; inadequate analgesic coverage might occur if appetite is reduced

 

Flou Hjorth Jensen et al. Assessment of implantable infusion pumps for continuous infusion of human insulin in rats: potential for group housing, pp. 273-283

Primary Species: Rat (Rattus norvegicus)
Domain 3: Research, K12 Replacement, Reduction, and Refinement techniques

 

SUMMARY: Often, rats in repeated-dose toxicological studies with new long-acting insulin analogues become recurrently hypoglycemic. When evaluating the toxicology of new long-acting insulin analogues, rats with continuous human insulin (HI) infusion from external pumps have been used as a comparator model to serve as an in-study reference point. Rats must be single housed to prevent interference with the continuous infusion line. This comparator model allows the researcher to distinguish if the new long-acting insulin analogue is causing hypoglycemia due to exaggerated pharmacological effects or off-target effects of the new insulin analogue. This study sought to determine if this comparator model could be altered to allow for social housing of rats with subcutaneously implantable insulin infusion pumps rather than external pumps. Because rats are social animals, single housing may impact levels of circulating stress hormones in those individuals. This can not only become a welfare issue but also may impact data gathered in insulin toxicological studies because stress hormones are involved in the regulation of glucose homeostasis.

 

In vitro studies were performed first to evaluate the stability of the insulin in the pumps and its evaporation from the pumps. Insulin was more stable and had less evaporation in the battery driven iPRECIO micro infusion pumps (Primetech Corp, Tokyo, Japan) compared with the Alzet osmotic pumps (DURECT Corp, Cupertino, CA), and so the iPRECIO pump was selected for further study in vivo. Another advantage to the iPRECIO pump is it is refillable, whereas the Alzet osmotic pump is not. Pumps were implanted for subcutaneous delivery of HI in one set of rats and intravenous delivery of HI in another set. Rats in the subcutaneous infusion study were further separated into groups that were (1) singly housed throughout the study, (2) group housed throughout the study, and (3) singly housed for three days postop and then group housed. Based on results from this study, control rats in the subcutaneous study and all rats in the intravenous study were singly housed initially postop and then group housed for the rest of the study.

 

Interference with sutures and wound sites was increased in group housed rats versus singly housed rats, but this interference was reduced when rats were singly housed for 3 days postop followed by group housing. 17% of the rats in the subcutaneous study had severe seroma formation over the site of the pump, however, this was most likely due to surgical technique and not housing conditions. Adjustments to surgical technique were made with a decreased size of subcutaneous pocket created for the pumps in the intravenous group, and seroma occurrence was reduced to 6% in the intravenous study. In the intravenous study, blood glucose levels normalized after two weeks, suggesting catheter clotting. Upon necropsy, a considerable number of animals had loss of intravenous access or coiling of the catheter. Refinement of the surgical implantation of the intravenous catheters, for example using semi-resorbable mesh to promote tissue adherence, may improve pump fixation in the future.

 

The study concluded it is possible to implant a battery-driven infusion pump to deliver insulin either subcutaneously or intravenously to achieve persistent hypoglycemia for two weeks and allow for group housing of rats.

 

QUESTIONS
1. Why does the iPRECIO pump have an advantage over the Alzet osmotic pump for insulin infusion studies?

a. Insulin was more stable in the iPRECIO pump

b. Insulin evaporated more quickly in the iPRECIO pump

c. Insulin evaporated more quickly in the Alzet osmotic pump

d. Both a and b
e. both a and c
2. What was the most common post-procedure complication after pump implantation for the subcutaneous infusion study?

a. Hypoglycemia episodes

b. Seroma formation

c. Wound infection

 

ANSWERS
1. e

2. b

 

Reupke et al. Total intravenous anaesthesia using propofol and sufentanil allows controlled long-term ventilation in rabbits without neuromuscular blocking agents, pp. 284-291

Primary Species: Rabbit (Oryctolagus cuniculus)
SUMMARY

· The aim of this study was to evaluate a total intravenous anaesthesia protocol using Propofol and sufentanil without neuromuscular blocking agents in rabbits.

· The anesthesia protocol was used in a non-recovery lung pathology model that included 10 h of pressure-controlled ventilation.

· The starting dose of the total intravenous anaesthesia protocol was 20 mg/kg/h Propofol and 0.5 mg/kg/h sufentanil, and the median infusion rates needed to ensure an adequate depth of anaesthesia were 35 mg/kg/h Propofol and 2.0 mg/kg/h sufentanil.

· Depth of anaesthesia was assessed by reflex testing and monitoring of spontaneous movements or respiratory efforts. The infusion rates were increased whenever reflex testing indicated inadequate depth of anaesthesia, and were reduced when vital parameters indicated unnecessarily deep levels.

· The total intravenous anaesthesia protocol using Propofol and sufentanil without neuromuscular blocking agents suppressed spontaneous movements, breathing and palpebral reflexes, but was unable to suppress corneal and pedal withdrawal reflexes (positive corneal and pedal withdrawal reflexes were tolerated because the animals were not exposed to painful procedures).

· Significant drops in arterial blood pressure was observed.

· The main conclusion was that the combination of Propofol and sufentanil without neuromuscular blocking agents may be suitable for long-term anaesthesia in nonrecovery lung pathology models in rabbits without painful procedures.

· When using this protocol, arterial blood pressure must be monitored carefully because of the circulatory side-effects.

· It was also noted that arterial blood pressure was not appropriate surrogate marker for depth of anaesthesia.

· Because neuromuscular blocking agents were not used, the IV anesthesia protocol with Propofol and sufentanil allows the adjustment of infusion rates based on reflex testing. Refinement of the protocol would consist in reducing the risk of unnoticed awareness in similar studies

 

QUESTIONS

1. 
Depth of anaesthesia in rabbits can be assessed by testing:

a.
Palpebral reflex

b.
Corneal reflex

c.
Pedal withdrawal reflex

d.
All of the above

2. 
Which ONE of the following anesthetic protocols has not been used by authors studying lung pathologies in rabbits?

a.
Pentobarbital and pancuronium (or pipecuronium)

b.
Pentobarbital, urethane and pancuronium

c.
Propofol, diazepam and pancuronium

d.
Propofol, urethane, diazepam, pancuronium and pipecuronium

3. 
Which of the following signs can be used to monitor spontaneous breathing in rabbits?

a.
Decreased tidal volumes

b.
Increased inspiratory pressure

c.
All of the above

d.
None of the above

 

ANSWERS

1. 
d

2. 
d

3. 
c

 
Saul et al. LPS-matured CD11c+ bone marrow-derived dendritic cells can initiate autoimmune pathology with minimal injection site inflammation, pp. 292-300

Primary Species: Mouse

Domain 3: Research; K2 - Research models

 

SUMMARY: One of the earliest and most widely-used autoimmune disease models is experimental autoimmune encephalomyelitis (EAE) in mice.  EAE can be induced by several means, including: 1) co-administration of complete Freund’s adjuvant and central nervous tissue (myelin basic protein); 2) injection of CNS autoantigen responsive T-cells that have been activated ex vivo; 3) the use of humanized mice where in genes or cells from human MS patients have been transferred into the mice; and 4) subcutaneous administration of lipopolysaccharide (LPS)-activated MBP bone marrow derived dendritic cells (BMDC).

In this study, the authors demonstrated that subcutaneously administered MBP-pulsed CD11c+BMDC were effective at inducing EAE but caused significantly less injection site inflammation than MBP plus CFA immunization.  MBP-loaded CD11c+ BMDC immunization produced the same inflammatory cytokines without causing long-term injection site inflammation.  This technique does require the use of B10.PLxC57NL/6 host rather than the standard C57BL/6 host frequently used, but does not require radiation and results in improved animal welfare.

 

QUESTIONS
1.
What is a main advantage of the use of CFA and autoantigens for inducing autoimmunity?

a. 
Allows the development autopathogenic immune response to be studied in vivo

b. 
Causes long-lasting inflammation at the site of injection

c. 
Relies on passive transfer to activate immune system

d. 
Results in altered behaviors that translate to repeatable results 

2.
T/F: CD11c+ expressing cells are highly effective at activating naïve T-cells

3.
Complete Freund’s Adjuvant contains

a.  
Heat killed Mycobacterium avium
b.  
Heat killed Pertussis toxin

c. 
Heat killed Mycobacterium tuberculosis
d. 
None of the above

ANSWERS
1. 
a
2. 
T

3. 
c
 

 

Zorn et al. Murine norovirus detection in the exhaust air of IVCs is more sensitive than serological analysis of soiled bedding sentinels, pp. 301-310

Primary Species: Mouse (Mus musculus)
Domain 1, K1

SUMMARY:  The traditional health monitoring of IVC-housed mouse colonies via soiled bedding has limitations due lower number of infected cages if the cages are handled properly, failure of transmissions of numerous pathogens using soiled bedding and the sentinel susceptibility to various pathogens.  In this paper, air particles from prefilters of IVC racks with known MNV prevalence were tested by quantitative reverse transcription polymerase chain reaction (RT–qPCR). Exhaust air particle RT–qPCR and routine soiled bedding sentinel monitoring were both undertaken and compared over a two-year period in mouse colonies housed in 13 rooms in the barrier facility.  The results of prefilters of IVC racks were compared with sentinel fecal PCR and serology tests for MNV. Since MNV infections do not cause clinical signs in immunocompetent or even most immunodeficient mice, new infections may remain undetected even when highly prevalent, and soiled bedding sentinels cannot be reliably used to detect infections. This study showed that exhaust air prefilter particles test was more sensitive than routine soiled bedding sentinel serology for detecting MNV.  MNV RNA was detected in the exhaust air prefilter of an IVC rack even at a low prevalence. MNV detection by exhaust air particle RT–qPCR turned negative two weeks after removing MNV-positive mice from the IVC rack. MNV is highly stable in fecal samples if stored at ambient temperature.  The authors believed that the prefilter PCR test are sensitive and superior to soiled bedding sentinels for detecting MNV. Moreover, it will reduce number of animals used for animal health monitoring.

QUESTIONS

1. 
Which of the following statement is INCORRECT about detecting pathogens using soiled bedding method?

a.  
Failure of transmissions of numerous pathogens using soiled bedding 
b. 
Housing mice in IVC cages improves pathogen detection 
c. 
Sentinel susceptibility to various pathogens 
d.  
The detectable antibody titer may take several weeks to develop against some pathogens such as MNV
2.  
Which of the following statements is INCORRECT about MNV infection?

a. 
MNV infections do not cause any clinical signs in immunocompetent mice

b. 
MNV has high prevalence in laboratory mice

c. 
MNV infections cause clinical signs in all immunodeficient mice
d. 
MNV is highly stable in fecal samples if stored at ambient temperature 

3.
Which of the following methods can be used for MNV detection?

a.  
Serology

b. 
Prefilters of IVC racks by RT–qPCR

c. 
Mouse fecal tests by RT–qPCR

d.  
All of the above

ANSWERS
1.
b

2. 
c

3. 
d

SHORT REPORTS

Litvinova et al. Eradication of Helicobacter spp. in mucin2-deficient mice, pp. 311-314

 

Domain 1

Primary Species: Mouse (Mus musculus)
 

SUMMARY: This study examined the eradication techniques of Helicobacter spp. in immunocompromised C57BL/6- Muc2 tm1Avel; Zbtb33 tm1Bird double knockout mice (DKO), a potential mouse model of colon cancer. Three techniques were used to attempt eradication of Helicobacter spp. in mucin2-mice: triple oral antibiotic therapy (amoxicillin, clarithromycin and metronidazole), cross-fostering of neonatal pups by surrogate mothers negative for Helicobacter spp., and in vitro fertilization (IVF) with embryo transfer into Helicobacter-free mothers. The study design was 10f and 10m DKO and 5f and 5m WT 6-7-week-old mice treated for two weeks with drinking water containing 0.6 mg/mL amoxicillin, 0.2 mg/mL metronidazole and 0.2 mg/mL clarithromycin. For cross foster, done within 12-24 hours after birth, included five pairs of 8-12-week-old positive DKO mice and negative Hsd:ICR mice. IVF was done with five 8-10-week-old WT neg females and one DKO male. Two 8-10-week-old female and one neg Hsd:ICR male mice were used for embryo transfer. The antibiotic therapy did not clear the infection in DKO mice and cause morbidity in 6 of the 20 DKO mice and caused decrease in fertility. Cross fostering did not eliminate the infection. IVF was the only effective measure to eliminate Helicobacter spp. in mucin2-deficient mice.

 

QUESTIONS
1. 
Which one of these is not a classic method of eliminating Helicobacter spp. from mice colonies?

a. 
Antibiotic therapy

b.  
Rederivation

c. 
Cross-fostering

d. 
IVF with embryo transfer

2.
What is/are the techniques that can be used to eradicate Helicobacter spp. in mucin2-defeicient mice?

a. 
Antibiotic therapy

b. 
Cross-fostering

c. 
IVF with embryo transfer

d. 
a & b
e. 
b & c
f.   
None of the above

 

ANWERS
1.
b. Rederivation

2. 
c. IVF with embryo transfer
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