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Bette et al. Evidence for the absence of visceral pain in C57BL6/N mice subjected to therapeutically relevant O3/O2-pneumoperitoneum, pp. 17-23
Domain 2: Management of Pain and Distress

Task T1: Recognize pain and/or distress

 

SUMMARY: Artificial pneumoperitoneum (PP) by insufflation of gases such as O3/O2, CO2, helium, nitric oxide into the peritoneum cavity is used to extend the abdominal cavity and enable visualization in laparoscopic surgery. The PP procedure, may harm the structure of the peritoneum surface, induce metabolic changes within peritoneum cavity and influence local and systemic immunological parameters. In this study, C57BL6/N mice were intraperitoneally (IP) injected with O3/O2 gas, acetic acid and saline.   Acetic acid and saline IP injections were used as positive and negative control for pain respectively. Mice were visually assessed for abdominal constriction response “writhing” (see figure below), mRNA quantification of c-fos (pain induced neural activation), and level of proinflammatory cytokines such as Il-1β, Il-6.


In conclusion, this study showed that the O3/O2 pneumoperitoneum was free of adverse pain and did not trigger inflammatory immune responses.

 

QUESTIONS
1. 
Which of the following gases is not among common gases used for pneumoperitoneum procedure?

a. 
CO2
b.
Helium,

c. 
CO

d. 
Nitric oxide

2.
Which of the following can be used for assessing abdominal pain?

a. 
Writhing response

b. 
Proinflammatory cytokines such as Il-1β, Il-6

c.
c-fos expression

d. 
All of the above

3. 
T/F.  The result of this study shows that pneumoperitoneum can cause severe pain.

 
ANSWERS
1. 
c
2. 
d
3. 
F

 

 
Thomas et al. Studying skin tumourigenesis and progression in immunocompetent hairless SKH1-hr mice using chronic 7,12-dimethylbenz(a)anthracene topical applications to develop a useful experimental skin cancer model, pp. 24-35

Primary Species: Mouse (Mus musculus)

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions.

SUMMARY: In the present study, an experimental skin cancer model has been established using hairless and immunocompetent SKH1-hr mice; all stages of skin carcinogenesis were demonstrated by using a weekly dose of 15 ug of topical DMBA (7, 12- dimethylbenz(a)anthracene) over the back and flank regions of the mouse; after 23 weeks, high percentage of malignant tumors were demonstrated, and malignant transformations assessed through histopathology. DMBA was used alone, without additional promoter agents, which were commonly used in the past, proving that DMBA alone can serve as both tumor initiator and promoter (complete carcinogen).

The efficacy of this model can be compared to the UV skin cancer model; however, the present model brings advantages, such us: limited costs, since it only involves the purchase of DMBA and acetone (carcinogen reagent mixture), limited animal handling (once/week) as well as an advancement in translational research, since mice are hairless and immunocompetent, which makes them more comparable to human patients.

The study also demonstrates that repeated DMBA applications can directly cause epidermal proliferation.

QUESTIONS
1.
The SKH1-hr mouse strain is the most widely used hairless strain in dermatological research. Why?

2.
Which are the stages that determine a carcinogenesis protocol when skin cancer is experimentally studied?

3.
Which are the limitations of the model presented in the study?

    

ANSWERS
1. Sensitivity of the mice; they develop skin tumors that resemble to UV-induced cutaneous squameous cell carcinoma (cSCC) at the morphological and molecular levels; readily observable non-pigmented skin which facilitates the spotting of early responses to carcinogens; they are euthymic and have a normal immune system that reacts to cSCC development in a manner comparable with humans (unlike athymic hairless mouse strains that are immunocompromised).

2.
Initiation (the first somatic irreversible mutation accomplished within 2 weeks after a single exposure to the initiator); Promotion (requires repeated and chronic exposure lasting 10-40 weeks to a promoter); Malignant Progression.

3.   a.
Age: The study was performed using 6-7 weeks old mice, kept until the age of 31-32 weeks, when showing malignant transformation (corresponding to a 20-22 yo human); in humans, the tendency to quickly develop skin cancer such us cSCC starts after the age of 50 years.  

b. The presence of aberrant hair follicles in the SKH1-hr mouse, which complicates the extrapolation of findings in cutaneous squamous cell carcinoma to human skin, indicating the need of an animal model with a more “human-like skin” that would make of this a more suitable model.

 

Castelhano-Carlos et al. PhenoWorld: addressing animal welfare in a new paradigm to house and assess rat behavior, pp. 36-43

SUMMARY: Since housing conditions affect behavior and brain function as well as well-being, the validation of an animal model or paradigm to study the brain and central nervous system disorders is not complete without an evaluation of its implication on animal welfare. 
In this article, the author discusses several aspects of animal welfare, comparing groups of six rats living in the PhenoWorld: (lPhW - a socially and physically enriched housing environment, characterized by a large space, access to running wheels and automated door systems to access food and water, as well as a behavioral testing system, a recently developed and validated paradigm for studying rodent behavior) with standard-housed animals (in cages of six rats or pair-housed). 
In this study, the author present new data on home cage behavior showing that PhW animals have Both better social interaction and longer time spent sleeping during the light-dark phase – (significantly affected by housing conditions). 
The author concludes that, by promoting good basic health and functioning, together with the performance of natural behaviors, and maintaining animals control over some of their environment but keeping some physical and social challenges, the PhW stimulates positive affective states and higher motivation in rats, which might contribute to an increased welfare for animals living in the PhW.
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QUESTIONS

1. 
Circadian clock: What are the dark \ light cycle acceptable for rats?
2. 
Social behavior: what are the lee-boot, Whitten and Bruce effect?
3. 
T\F. Those effects are greater in rats then in mice.
4. 
Circadian clock – what will happen to a rat in a 24 hours light cycle?
 
ANSWERS
1.   12:12 light: dark or 10:14 for better breeding.
2.  
Whitten effect occurs when male pheromones stimulate synchronous estrus in a female population.


The Bruce effect, or pregnancy block, is the tendency for female rodents to terminate their pregnancies following exposure to the scent of an unfamiliar male


The Lee–Boot effect is a phenomenon concerning the suppression or prolongation of estrous cycles of mature female mice
3. 
F. Greater in mice than in rats
4.  
Polycystic ovary syndrome
Amen et al. Refinement of a model of repeated cerebrospinal fluid collection in conscious rats, pp. 44-53

Primary Species: Rat (Rattus norvegicus)

Domain 3: Research

 

SUMMARY: This study retrospectively reviewed an established model for repeated cerebrospinal fluid collection in conscious rats and hypothesized that outcomes quantified by peri-operative mortality, survival time and stability of the implant could be improved by refining the method. Refinements to the model included 1) implementation of pathophysiological-based anesthesia and analgesia, 2) use of state-of-the-art peri-operative monitoring and supporting care, 3) increasing stability of the cement-cannula assembly.
The anaesthetic protocol was changed from a mixture of 100 mg/kg Ketamine and 10 mg/kg Xylazine (KX) administered i.p. to a mixture of 0.15mg/kg medetomidine, 2 mg/kg midazolam and 5ug/kg Fentanyl (MMF) administered s.c.  Additionally, animals were supplied with oxygen and additional isoflurane if necessary. This anaesthesia was completely reversible with a mix of buprenorphine 0.05 mg/kg, 0.75 mg/kg atipamezole and 0.2 mg/kg flumazenil. Animals recovered within minutes of reversal and typically experienced a smooth and short recovery. MMF is superior in maintaining blood pressure compared with KX. Additionally, MMF is advantageous compared with KX because of the minimal interference with cerebral autoregulation mechanism. Drapes and aseptic technique were used for the refined method. Paladur cement was used in the original study but it has the drawback that it is based on methacrylate copolymers and emanates acrid fumes which are toxic to the personal and it is also quite liquid and is therefore not easy to handle, making the application on the skull technically demanding.  As a refinement, the skull was first prepared by using a 40% phosphoric acid etching gel and left to act for 10 secs before removal with a swab. Then the skull was thoroughly rinsed with sterile water. Bonding agent was applied and left to act for 10 s before drying the surface with compressed air and light-curing the bonding agent for 10 s with a light-emitting diode curing light. After drilling the holes and placing the cannula a dual-cure self-adhesive universal resin cement was used making sure to light-cure for 10 s from different angles between layers of cement. 
Peri-operative mortality decreased significantly from 7/62 animals to 3/317 after refinement. The stability of the cement cannula assembly was significantly higher after refinement (47 ± 8 days compared to 33 ± 15 days). Surgery time was significantly longer for the refined method due to some additional intermediate steps (e.g. light curing).

 

QUESTIONS
1. 
Give an example for a fully reversible injectable anaesthesia in rats.

2. 
Name two undesirable side effects of a Ketamine/Xylazine anaesthesia

3. 
True or False: in a recent publication, it was found that refinement of an existing surgical protocol leads to a significant decrease in peri-operative mortality

 

ANSWERS
1.
0.15 mg/kg Medetomidine + 2 mg/kg Midazolam + 5 µg/kg Fentanyl subcut. Reversed with 0.05 mg/kg Buprenorphine + 0.75 mg/kg Atipamezole + 0.2 mg/kg Flumazenil subcut

2. 
Long recovery time. Effect on blood pressure (↓)

3. 
True 

Kluge et al. Femoral and sciatic nerve blockades and incision site infiltration in rabbits undergoing stifle joint arthrotomy, pp. 54-64

Domain 2: Management of Pain and Distress.

Task 2. Minimize or eliminate pain and/or distress.

TT2.8. Pharmacological interventions for pain and distress and their effects on physiology, including age and species differences for such interventions, and depth and duration of analgesia provided by such interventions

 
Primary Species: Rabbit (Oryctolagus cuniculus).

 

Summary

Introduction-Problem-Interest:  Analgesic efficacy of a dual nerve block of the femoral and sciatic nerves with a combination of two local anaesthetics (lidocaine and bupivacaine) combined with a subcutaneous lidocaine infiltration at the incision site has not been evaluated in rabbit. 
Hypothesis: Electrolocation of the sciatic and femoral nerve would decrease intraoperative nociceptive responses and would provide adequate postoperative analgesia in rabbits undergoing stifle joint arthrotomy. 
Aim: To determine whether perineural injections of local anaesthetics decreases intraoperative nociception and improves postoperative analgesia in New Zealand White rabbits undergoing experimental stifle arthrotomy.

Material and Methods
Animals: Twenty-four male New Zealand White rabbits (Crl:KBL(NZW) strain. Study Design-Blinded, placebo-controlled, prospective, experimental trial. 
Groups: Rabbits were assigned to a treatment group (LB; n = 12) or a placebo group (P; n = 12) in a randomized blinded fashion. 
Anesthesia: Rabbits were anaesthetized using isoflurane and received morphine intramuscularly. 
Procedures and Treatments: The sciatic and femoral nerves of the leg to be operated on were located using a nerve stimulator (1 Hz, 0.5 mA). Group LB received lidocaine 2% (1 mg/kg) combined with bupivacaine 0.5% (0.25 mg/kg) injections around the sciatic and femoral nerves (0.1 mL/kg total volume per site) and subcutaneous infiltration of the incision site with lidocaine 1% (1.25 mg/kg). Group P received the same volume of 0.9% NaCl.

 

The sciatic and femoral nerves of the leg to be operated on were located using a nerve stimulator (1 Hz, 0.5 mA). Group LB received lidocaine 2% (1 mg/kg) combined with bupivacaine 0.5% (0.25 mg/kg) injections around the sciatic and femoral nerves (0.1 mL/kg total volume per site) and subcutaneous infiltration of the incision site with lidocaine 1% (1.25 mg/kg). Group P received the same volume of 0.9% NaCl.

Results: Local anaesthesia reduced the intraoperative requirements for opioids and propofol and delayed the first dose of postoperative analgesics. In the treated group 17% of the rabbits needed additional analgesia during surgery and 33% were judged to need propofol, indicating some degree of nerve block failure. In this study, 83% of the animals receiving nerve blocks were considered to have adequate intraoperative analgesia. In contrast, only 33% of the animals in the control group did not require additional analgesia intraoperatively. Postoperative analgesia was also judged to be superior in the treated group.

Discussion and Conclusion: In the present study nerve desensitization with a combination of lidocaine and bupivacaine by means of electrolocation combined with subcutaneous infiltration of the incision site proved to be a straightforward and rapid technique for knee arthrotomy using the rabbit model.

 

QUESTIONS
1. 
True or False. The application of local anaesthetics near sensory nerves is considered to be one of the most efficient analgesic techniques because transmission of nociceptive information to higher neural levels is reversibly interrupted.

2. 
The technique of electrolocation, technique where an electrical impulse is sent through the tip of a purpose-made insulated needle causing a motor response when placed close to a nerve, allows:
a. 
Improves the success rate of the local blockade
b. 
Reduces the effective dose of these potentially toxic drugs
c. 
Local anaesthetic drugs can be deposited very close to the target nerve
d. 
All of them are true
3. True or False. Nerves that contain motor fibres cannot be localized never using a peripheral nerve locator.

4. 
True or False: Local anaesthetics act by decreasing the rate and degree of depolarization of the nerve membrane such that the threshold potential for transmission is not reached and the electrical impulse is not propagated along the nerve due to blockade of voltage-gated sodium channels.

 

ANSWERS
1. 
True

2. 
d

3. 
False. Nerves that contain motor fibres (i.e. femoral and sciatic nerves) can be localized using a peripheral nerve locator
4. 
True

Chaudhari et al. Use of ultrasound imaging for the diagnosis of abnormal uterine bleeding in the bonnet macaque (Macaca radiata), pp. 65-74

Primary Species: Macaques (Macaca spp.)
SUMMARY:  This study demonstrates the use of non-invasive ultrasound techniques in the diagnosis of abnormal uterine bleeding (AUB) in macaques. Ultrasound is a powerful, low-cost, non-invasive medical tool used by laboratory animal veterinarians for diagnostic imaging. Sonohysterography and transvaginal ultrasound are frequently used to assess uterine anomalies in women presenting with AUB. In the present study, they evaluated the abdominal ultrasound of bonnet monkeys (n = 8) showing spontaneous ovulatory (n = 5) and anovulatory (n = 3) AUB. The ovulatory (n = 5) macaques showed cyclic AUB for 7–8 days. The anovulatory (n = 3) macaques had irregular AUB with menstrual cycles of 40–45 days. The B-mode abdominal, colour Doppler and 3D ultrasound scans were performed during the proliferative phase of the menstrual cycle. Ultrasound examination revealed endometrial polyps in five macaques and endometrial hyperplasia in three animals. The width and length of endometrial polyps was around 0.5–1 cm (average 0.51 ± 0.23 cm × 0.96 ± 0.16 cm) with significant increase in endometrial thickness (P < 0.0002). 3D ultrasound also showed a homogeneous mass in the uterine cavity and color Doppler ultrasound showed increased vascularity in the endometrial polyps. Endometrial hyperplasia characteristically appeared as a thickened echogenic endometrium (P < 0.0002).

QUESTIONS (True or False)
1. Anovulatory abnormal uterine bleeding (AUB) is associated with normal periods

2. Anovulatory abnormal uterine bleeding (AUB) is generally associated with anemia

3. Non-human Primates (especially macaques) are the animal model of choice for studying the physiological and pathological mechanisms involved in menstruation.

 

ANSWERS
1. False: Anovulatory abnormal uterine bleeding (AUB) is related with irregular or infrequent periods

2. True

3. True

Hosseini et al. Normal ultrasonographic images of reproductive organs of female Japanese quails (Coturnix coturnix japonica): a laboratory animal model, pp. 75-84

 

Tertiary Species: Other Birds - Japanese quail (Coturnix coturnix japonica)

SUMMARY:
· Japanese quails (Coturnix coturnix japonica) have certain special biological characteristics that could enable quicker and less expensive laboratory experiments than similar studies using mice or chickens.

· Due to some physiological similarities with humans, quails have been recognized as an ideal laboratory model for experiments in some fields such as immunology, endocrinology, and reproductive biology.

· The aim of this study was to acquire normal ultrasonographic images of reproductive organs of female Japanese quails to facilitate laboratory experiments on reproductive biology and to determine a non-invasive in-life alternative to carcass analysis.

· Thirty female Japanese quails of different ages were used for ultrasound scanning of ovaries, follicles, ova, oviducts and eggs. In addition, five quails were euthanized for experiments using a direct standoff imaging technique. It was possible to identify different sizes of follicles ranging from small white follicles (0.14 cm) to large yellow follicles (2.57 cm), post-ovulatory follicles, ova at various stages of development, oviducts, and eggs within the oviducts.

· Findings of this study demonstrated that ultrasound scanning of female Japanese quail reproductive organs might be a beneficial diagnostic tool for applications such as studying reproductive physiology, anticipating the beginning or the end of the breeding season, detecting any pathological disorders easily, and identifying non-productive females which could lead to more cost-efficient laboratory procedures.

 

QUESTIONS

1. 
Which of the following are biological features of Japanese quails:

a.
Limited egg production (one egg/week)
b.
Embryonic development of 16 days
c.
Maturation period of 8 weeks
2. 
In which experimental fields quails have been successfully used?


Adult female rats present regular and successive reproductive cycles, even under the stress of routine animal facility life such as light, noise, cage cleaning and in-house transport.

a.
Immunology
b.
Endocrinology
c.
Reproductive biology
d.
To study the hypothalamic and limbic circuits which control the reproductive axis
e.
For studying photoperiodism and the circadian control of brain function, levels of circulating sex hormones and reproductive activity

3. 
True or False. The most commonly used method in birds to evaluate the reproductive function in birds is carcass analysis, which raises bioethical issues as the need for animal use increases.

4. 
True or False. Ultrasound scanning of the reproductive organs of female Japanese quails might be a beneficial diagnostic tool for studying reproductive physiology, anticipating the beginning or the end of the breeding season, and for determining the ideal time for laboratory procedures such as artificial insemination.

 

ANSWERS

1.
a. False. Massive egg production (one egg/day).


b. True

c. True
2. 
a-e
3. 
True. Hence non-invasive methods such as ultrasonographic images are considered better option.

4. 
True
 
  

SHORT REPORTS

Tavera-Mendoza and Brown. A less invasive method for orthotopic injection of breast cancer cells into the mouse mammary gland, pp. 85-88

 

Domain 3: Research

Tasks 1-3: Facilitate or provide research support, advise and consult with investigators on matters related to their research, design and conduct research

Primary Species: Mouse (Mus musculus)

 

SUMMARY:  Laboratory mice are an essential tool for studying breast cancer biology and for pre-clinical therapeutic development, and the subcutaneous flank injection of cancer cells into immunocompromised mice is a relatively non-invasive model commonly used in breast cancer research.  Although more invasive, orthotopic xenografting of tumors into the mouse mammary gland allows for the study of breast cancers in a biologically relevant microenvironment, i.e., it allows researchers to account for the impact of the microenvironment of the mammary gland on cancer growth. The classic procedure for orthotopic xenografting of tumors into the mouse mammary gland is ~ a 20-minute surgical procedure that involves (1) making a 1.5-3.0 cm V-like incision from the mid​line to the mid-ventral region, (2) detaching the skin from the peritoneal cavity to expose the abdominal and inguinal fat pads, (3) injecting the desired cells directly into the fat pad, and (4) closing the incision with staples or sutures that are removed 10-12 days later.  This classical procedure is an involved surgical event that causes substantial stress in pre​pubertal 3-6-week-old mice, both in association with the surgery as well as with handling for staple/suture removal 10-12 days post-surgery.  In this article, the authors report a modification of the classic procedure which greatly decreases wound size, procedure time and anesthesia, removes the risk of accidentally puncturing the peritoneal cavity, and significantly reduces post-operative animal handling and stress, all without compromising procedure success rate. 
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Immunocompromised 3 to 6-week-old female mice were anesthetized, prepared for, and taken through surgery as follows (refer to the illustration):
 

a. 
Hair around the abdominal and inguinal fat pads is trimmed away and the skin sterilized
b. 
A small incision ≤ 3 mm is made external and caudal below the fourth nipple 
c. 
The fat pad is exposed 
d. 
The exposed fat pad is injected with a volume ≤ 120 µL
e.
The fat pad is allowed to go back to its normal position
f. 
The incision is sealed using tissue adhesive
For the authors, operative time for the modified method usually takes less than 10 min, significantly reducing the duration and amount of anesthesia versus what is required for the classical procedure. Accidental tearing of the peritoneal cavity is observed in ~ 15% of cases with the classical procedure (because the skin must be detached from the peritoneal cavity to expose the mammary gland), but the modified method eliminates the risk of accidental peritoneal cavity perforation and potentially lethal complications because it does not require exposure of the peritoneal cavity.  The small incision created in the modified procedure can be sealed with tissue adhesive, eliminating the need to handle animals post-surgically for staple or suture removal, further reducing stress to the animals.  According to the authors, an experimental success rate of ~ 98% for tumor take using MCF-7 cells observed with the classical, more invasive method is also observed with the modified procedure (although the number of animals actually tested with the new method was not reported).  Accordingly, since the modified method does not decrease tumor take rate and does not require extra training to perform, the authors consider this to be a significant improvement to the existing mouse mammary gland orthotopic injection procedure.

 

QUESTIONS
1.  
Which of the following improvements was NOT observed in this report on the use of a less invasive method for orthotopic injection of breast cancer cells into the mouse mammary gland?

a. 
Decreased wound size 

b. 
Decreased procedure time and anesthesia 

c. 
Removed risk of accidental puncture of the peritoneal cavity 

d. 
Reduced post-operative animal handling and stress
e. 
Improved tumor take success rate

2.   According to the authors, the modified method for orthotopic injection of breast cancer cells into the mouse mammary gland eliminates the risk of accidental peritoneal cavity perforation and potentially lethal complications because it does not require exposure of the peritoneal cavity- what percentage of accidental tearing of the peritoneal cavity is reported with the classical procedure?

a.  
5%

b. 
10%

c. 
15%

d. 
20%
e. 
25%

3.
T/F: According to the authors, the less-invasive method for orthotopic injection of breast cancer cells into the mouse mammary gland described in this article makes orthotopic mammary gland injection a more efficient procedure and greatly improves animal welfare? 
  

ANSWERS

1.  
e. Improved tumor take success rate

2.  
c. 15%

3.  
True

  

Doss et al. Echocardiographic effects of dexmedetomidine–ketamine in chinchillas (Chinchilla lanigera), pp. 89-92
 

Domain 2. Management of Pain and Distress

Task K5. Pharmacological interventions for pain and distress and their effects on physiology, including age and species differences for such interventions, and depth and duration of analgesia provided by such interventions

Tertiary Species: Other Rodents - Chinchilla (Chinchilla lanigera)

 

SUMMARY: The purpose of this study was to determine the effects of a combination of dexmedetomidine and ketamine on the cardiovascular system of adult chinchillas.  These results were then compared to documented results using isoflurane.  Four male and four female chinchillas ranging in age from two to five years underwent an initial echocardiographic exam under manual restraint to rule out any cardiac problems.  They were then anesthetized with 0.015 mg/kg dexmedetomidine and 4 mg/kg ketamine intramuscularly, and the echocardiogram repeated 15 minutes later.  Following the echocardiogram, they were reversed with subcutaneous atipamezole (0.15 mg/kg).  Results showed that dexmedetomidine-ketamine was associated with significant decreases in heart rate, fractional shortening, calculated cardiac output, and both mean and peak velocities across the aortic and pulmonic valves.  A significant increase was observed in the left ventricular systolic dimension.  The decrease in fractional shortening was greater when compared to chinchillas administered isoflurane.  Overall though, the results appeared to be similar to those noted in chinchillas anesthetized with isoflurane.

 

QUESTIONS
1.  
In which class of anesthetic drugs is dexmedetomidine?

a. 
Alpha2-agonists

b. 
Barbiturates

c. 
Benzodiazepines

d. 
Opioids

2.  
The administration of alpha2-agonists stimulates peripheral alpha2-receptors in arterioles, leading to __________________ and __________ peripheral resistance.

a. 
Vasodilation, decreased

b. 
Vasodilation, increased

c. 
Vasoconstriction, decreased

d. 
Vasoconstriction, increased

3.  
Increased peripheral resistance can result in an increase in afterload and a decrease in what two things?

4.  
True/False:  The decrease in heart rate and subsequent reduction in cardiac output due to dexmedetomidine is a reflex bradycardia caused by an increase in systemic vascular resistance.

 

ANSWERS
1.  
a

2. 
d

3. 
Heart rate and cardiac output

4. 
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