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Naji-Esfahani et al. Gender differences in a mouse model of chemotherapy-induced neuropathic pain, pp. 15-20
Primary Species: Mouse (Mus musculus)
SUMMARY: It is believed that gender differences exist in the pathology of chronic and neuropathic pain. Neuropathic pain is a chronic pain state usually accompanied by tissue injury.  Specifically, different studies have proposed that women and female rodents are more sensitive than men.  Chemotherapy-induced neuropathic pain is one of the major side-effects in cancer treatment. The pain is characterized by numbness, tingling, burning sensation and cold allodynia. Paclitaxel and cisplatin cause significant neuropathic pain. 
The authors aimed to examine the gender differences in chemotherapy induced neuropathic pain in mice. Neuropathic pain was induced by intraperitoneal injection of paclitaxel (2 mg/kg) for five consecutive days and cisplatin (1 mg/kg) for seven consecutive days in NMRI mice. Cold allodynia was evaluated by measuring the paw withdrawal frequency and duration of paw licking in mice; however, mechanical allodynia was assessed by von Frey filaments.
When evaluating cold allodynia with paclitaxel, paw licking increased in both genders after treatment, frequency and duration were more robust in female mice, in which pain was manifested sooner. Mechanical allodynia evaluated with Paclitaxel reduced the paw withdrawal threshold similarly in both male and female mice. 
Cold allodynia and mechanical allodynia induced by cisplatin increased both paw withdrawal frequency and duration of paw licking with no differences between genders. 
Overall, the study show that there was no significant gender difference in a mouse model of cisplatin-induced neuropathic pain; however, a gender difference was observed in paclitaxel-induced cold, but not mechanical, allodynia.
 
QUESTIONS (True or False)
1. 
Paclitaxel and cisplatin cause significant neuropathic pain and can be used in rodents for assessing mechanical and cold allodynia.
2. 
It is believed that gender differences exist in the pathology of chronic and neuropathic pain, when using paclitaxel -induced neuropathic pain in NMRI mice, no significant gender difference are seen. 
3. 
It is believed that gender differences exist in the pathology of chronic and neuropathic pain, when using cisplatin-induced neuropathic pain in NMRI mice, no significant gender difference are seen. 
ANSWERS
1. 
T
2. 
F. When using paclitaxel frequency and duration were more robust in female mice, in which pain was manifested sooner.
3. 
T
Alves-Simoes et al. Effects of type of light on mouse circadian behavior and stress levels, pp. 21-29

Domain 4: Animal care
Primary Species: Mouse (Mus musculus)
SUMMARY: Albino (CD-1) and pigmented (C57BL/6) pregnant mice were housed under fluorescent light environment or light-emitting diode (LED). After birth, mice were exposed to the same mother’s light environment. From day 23 on, mice were still subjected to the same mother’s light environment (fluorescent vs. LED) but with changes in the type of light-dark cycle: from day 23 to day 37, light-dark cycles were kept to a medium intensity (stage 1); from day 38-53, constant darkness (stay 2); from day 54-92, low light intensity cycles (stage 3) and from day 93-114, constant light of low-light intensity (final stage). Locomotor activity, plasmatic corticosterone and body weight were monitored during the experiment. No effects were observed in body weight or corticosterone concentration in plasma. Differences were found regarding type of physical activity during the active phase. In pigmented mice, period activity in the final stage was longer while in the constant dark stage was shorter. Strength of activity was higher in the third stage. Duration of activity was shorter under constant light with low-light intensity. Pigmented mice subjected to LED had longer periods of activity in the final stage and stronger rhythms in the third stage. In albino mice, activity periods were longer and strength was lower in the final stage. Duration of activity was also shorter in the final stage. Albino mice kept under Led had longer periods compared to those kept under fluorescent light. The study shows how quality and quantity of light affect circadian rhythms during the postnatal development. Mice under LED light may perceive better low light intensities (final stage).
QUESTIONS (True or False)
1.
Quality of light affects stress response and behavior in mice
2.
Intensity of light affects stress response but does not affect behavior
3.
Mice under LED light receive much more light intensity because LED light contains more blue light
4.
Intrinsically photosensitive retinal ganglion cells (ipRGCs) have a peak sensitivity of 480nm (blue light) and could explain why LED induced stronger circadian rhythms 
5.
Circadian rhythms are more sensitive to high contrast cycles
ANSWERS
1.
F

2.
F

3.
T

4.
T

5.
F
Spangenberg and Keeling. Assessing the welfare of laboratory mice in their home environment using animal-based measures – a benchmarking tool, pp. 30-38

Primary Species: Mouse (Mus musculus)
SUMMARY: The aim of this study was to design a protocol for assessing the welfare of laboratory mice using only animal-based measures. Welfare problems in laboratory mice can be a consequence of an ongoing experiment, or a characteristic of a particular genetic line, but in some cases, such as breeding animals, they are most likely to be a result of the design and management of the home cage. Assessment of the home cage environment is commonly performed using resource-based measures, like access to nesting material. However, animal-based measures (related to the health status and behavior of the animals) can be used to assess the current welfare of animals regardless of the inputs applied (i.e. the resources or management). The protocol, to be used as a benchmarking tool, assesses mouse welfare in the home cage and does not contain parameters related to experimental situations. It is based on parameters corresponding to the 12 welfare criteria established by the Welfare Quality project. Selection of animal-based measures was performed by scanning existing published, web-based and informal protocols, and by choosing parameters that matched these criteria, were feasible in practice and, if possible, were already validated indicators of mouse welfare. The parameters should identify possible animal welfare problems and enable assessment directly in an animal room during cage cleaning procedures, without the need for extra equipment. Thermal comfort behaviors and positive emotional states are areas where more research isneeded to find valid, reliable and feasible animal-based measures.
QUESTIONS (True or False)
1. Many of the indicators of poor welfare identified for laboratory mice, such as stereotypic behaviors, barbering and aggression between group-housed males occur irrespective of the type of research

2. In the accreditation of animal facilities, the Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC International) uses mainly parameters related to resources and management when evaluating the cage environment

3. Huddling is a reliable indicator that a mouse is cold

4. There are many tests for assessing the emotional state in mice, but these generally measure negative states and require specific equipment

 
ANSWERS
1. True

2. True

3. False: Unlike most other species, huddling is not a reliable indicator that a mouse is cold
4. True

Plachý et al. The effect of Syphacia muris on nutrient digestibility in laboratory rats, pp. 39-44

Primary Species: Rat (Rattus norvegicus)
SUMMARY: The aim of this study was to investigate how pinworm infection in rats affects nutrient digestibility in the hosts. Male outbred Wistar rats (n = 24) were randomly divided into two groups of 12 rats. One group of rats were kept in cages with bedding containing pinworm eggs, and the second group served as controls (in a separate room in clean, uncontaminated filter-top cages). Later on, all the animals were put into individual metabolic cages for five days body weight, food ingestion, and faecal weight were recorded daily, and ten days later the animals were sacrificed. Syphacia muris were found in all rats from the first group, but none exhibited clinical signs. However, S. muris infection significantly reduced the overall digestibility of all measured nutrients, particularly in the crude fiber and mineral matter.

QUESTIONS

1. 
Which or the following are true features in regards to pinworm infection in rats?

a.
Direct development
b.
Short embryonic period
c.
Incidence of self-infection
d.
Very prolific infection
2. 
T or F. In laboratory rats, the most commonly found pinworm species are Syphacia obvelata and Aspiculuris tetraptera.
3. 
T or F. Pinworm parasites of laboratory rodents are considered to be pathogenic, but infections are sometimes symptomless.
4. 
Which or the following are clinical signs have been associated with pinworm infection in rats?

a.
Intestinal impaction.
b.
Intestinal intussusception.
c.
Mucoid enteritis.
d.
Necrosis in ALL layers of the intestinal wall.

e.
Rectal prolapse.

f.
Only subclinical infections, i.e. no clinical signs associated with pinworm infections. 

5. 
T or F. The main site of ﬁber degradation in rats is the caecum, and in rare cases pinworms can be detected in this area of the large intestine.
ANSWERS

1. 
a, b, c and d
2. 
b. False. In laboratory rats, the most commonly found pinworm species are Syphacia muris and Aspiculuris tetraptera. 

3. 
b. False. Pinworm parasites of laboratory rodents are considered to be relatively non-pathogenic and infections are generally regarded as symptomless.

4. 
a-e
5. 
False. In this study, 98% of all pinworm populations were found in the caecum. 
Fan et al. Effective cryopreservation of golden Syrian hamster embryos by open pulled straw vitrification, pp. 45-53

Primary Species: Syrian Hamster (Mesocricetus auratus)
Domain 3: Research

SUMMARY: Golden Syrian hamster embryos are difficult to cryopreserve. Actually, only eight-cell stage hamster embryos are selected for cryopreservation but they had very poor chances of development into blastocysts after being frozen and thawed. So far, few groups has reported successful vitrification of hamster embryos with a cryoloop method and with an open pulled straw (OPS) method using one-cell and two-cell stage hamster embryos. Many reports have shown that the OPS method is superior to slow freezing with regard to survival, in vitro and in vivo development of cryopreserved embryos; and this technique is developed successfully for bovine embryos vitrification at different stages. Author described the application of OPS method for hamster embryo cryopreservation and to investigate its effectiveness.

Before being plunged into LN, embryos were pretreated with 10% ethylene glycol (EG) + 10% dimethylsulfoxide (DMSO) for 30 s, followed by 30 s treatment in four vitrification media containing different concentrations of cryoprotectants: 12.5% EG +12.5% DMSO; 15% EG + 15% DMSO; 17.5% EG + 17.5% DMSO; and 20% EG + 20% DMSO in HHECM-9 supplemented with 300 mg/mL Ficoll and 171.2 mg/ mL sucrose, defined hereafter as EDFS25, EDFS30, EDFS35, and EDFS40, respectively.  Cryoprotectant solution containing 15% EG and 15% DMSO (EDFS30) showed the better embryo recovery and percentage (53%) of embryos that reached the blastocyst stage. Besides the concentration of cryoprotectants, exposure time in vitrification solutions affects the survival and subsequent development of vitrified embryos. In this way, authors determined that 30s of pretreatment and 60 s of cryprotectant treatment during the vitrification, allowed the major success of getting blastocyst stage of hamster embryos. This finding indicates that exposing hamster embryos to cryoprotectant solutions for 30 s is enough to guarantee cryoprotectant permeation and to avoid intracellular ice formation; and this exposure time is comparable with the 25 s of exposure time reported in mouse. No significant difference in blastocyst rates was observed, applying this method of vitrification to 2-cell, 4-cell, 8-cell or morula embryos. When vitrified two-cell embryos were transferred to recipients, 29% of them developed to live pups, comparable to fresh embryos (with a rate of 40%), validating the success of a reliable two-steps OPS vitrification protocol to cryopreserve hamster embryos.

QUESTIONS
1.
Which are the points that make Syrian Hamster embryo vitrification a challenge?
a.
The widely used vitrification cryoprotectants, DMSO and EG, have detrimental effects on the in vitro development of earlier stage hamster embryos
b.
There is enough technology to get the hamster embryo vitrification
c.
Hamster embryos are extremely sensitive to environmental factors, including light, and chemicals, as well as the duration and temperature of culture medium equilibration
d.
All are correct
e.
a and c are correct
2.
True or False. The aims in using the OPS method are to prevent ice formation and reduce chilling injury, toxicity of culture medium and osmotic damage to embryos through improving cooling and warming rates.

3.
True or False. EG is less toxic to embryos and is a weak glass forming molecule, whereas DMSO is a better glass forming molecule, being percentage of 30-40% the election for cryoprotectant permeating solutions.

ANSWERS
1.
e
2.
False. The aims in using the OPS method are to prevent ice formation and reduce chilling injury, toxicity of cryoprotectants and osmotic damage to embryos through improving cooling and warming rates.

3.
True
Dixon et al. Refinement of a thermal threshold probe to prevent burns, pp. 54-62

Domain 2: Management of Pain and Distress; Task T2. Minimize or eliminate pain and/or distress 
 

SUMMARY: Nociceptive threshold testing (NTT) is used in studies investigating pain and its treatment whether the treatment is being developed for humans or for animals. Investigation into the mechanism of pain requires pain to be inflicted and this is usually done by NTT. Analgesic treatment increases the NT and NTT allows the drug to be assessed under control conditions. 

A number of stimuli have been used for NTT and these must cause pain but as described by Beecher the intensity of the stimulus should be related to the perceived pain intensity, should not result in lasting tissue damage or harm to the animal and the stimulus must also be repeatable, reliable, easy to apply and result in a clear end point. Thermal stimuli are commonly used in NTT in order to study the therapeutic efficacy of an analgesic but the stimuli may cause local tissue damage which can be serious and make this technique unacceptable.  Attempts have been made to reduce the burn injury by using a low maximum cut off temperature but this often reduces the ability to detect an increased threshold and therefore the study can be worthless. In this paper the authors investigate refinements to thermal NTT probes in order to reduce the risk of burning but at the same time allowing an increased threshold to be detected. The authors examined reducing the heat transfer to the skin by two methods, one in which the thermal probe was cooled once threshold was reached and another in which the probe skin contact time was reduced when threshold was reached. A third probe designed after information obtained from the initial investigations was also studied. The probes were studied in cats and in human volunteers. The probes were placed against shaved/hairless skin and heated until the threshold was reached. In cats the threshold was detected by the cat’s response which involved turning to the site, jumping forward, twitching of the skin or vocalization. The skin was then examined for heat damage.

The authors demonstrated that adaptations can be made to the heating probe which reduces skin damage and found that a probe with a low thermal mass and even-heating offers the best solution and is also the most practical for using on an unrestrained animal. Although water cooling of the probe was effective it could only be used in large animals because of the size of the equipment needed. 

QUESTIONS
1. 
What is nociceptive threshold testing used to investigate?
a. 
Investigate pain mechanisms
b.
Investigate treatments for pain in animals
c. 
Investigate analgesic efficacy
d.
All of the above
2.
According to Beecher, stimuli used for nociceptive threshold testing should?
a.
Cause pain 
b.
Not result in lasting tissue damage or harm to the animal 
c.
Be repeatable, reliable and easy to apply 
d.
All of the above
3.  
True or False. A heating probe with a water cooling mechanism offers the best solution for use in small unrestrained animals. 
 
ANSWERS
1.
d
2.
d
3.
False 

  
SHORT REPORTS

Kortelainen et al. The effect of anaesthesia on somatosensory evoked potential measurement in a rat model, pp. 63-66
Primary Species: Rat (Rattus norvegicus)
 
SUMMARY: The aim of the study reported here was to investigate the effect of isoflurane on SEP (somatosensory evoked potentials) measurement in a rat model; to find out the appropriate adjustments for anesthetic delivery to optimize the quality of the recordings.  SEPs are widely used to study the functional integrity of ascending sensory pathways and anesthetics are known to influence neural electrophysiology. Two aspects were studied: the effects of isoflurane dosage on the SEP parameters and on the repeatability of the measurements.
10 adult female rats were implanted under ketamine (75 mg/kg) and xylazine (10 mg/kg) anesthesia with four screw electrodes on the cranium (above the somatosensory cortex of different limbs) and a fifth was positioned in the right parietal area close to the lambda to serve as reference. The SEP recordings were carried out at least seven days after the electrode implantation under a mixture of isoflurane and 100% oxygen (1.3 L/min), while the isoflurane dosage was increased in a step-like manner from 1.0% to 2.5% using 0.5% increments. To study the effect of the anesthetic dosage on the repeatability of the measurements, another SEP recording was carried out for each rat one day after the first one.
Increasing the concentration from 1.5% to 2.0% and finally to 2.5% resulted in a statistically significant decrease in the SEP amplitude. Furthermore, the anesthetic concentration did not have a statistically significant effect on the repeatability of the measurement. The recordings could not be carried out at 1.0% isoflurane as the rats tended to have some unintentional limb movement at that concentration.
Conclusion: 1.5% isoflurane concentration resulted in the highest SEP amplitude and thus the best signal-to-noise ratio which is of interest especially when dealing with a model which includes possible neural injury.
 
QUESTIONS (True or False)
1. In current clinical practice, SEPs are used for various diagnostic purposes such as intraoperative monitoring during high-risk surgery and the detection of hypoxic ischemic encephalopathy after cardiac arrest.

2. The analysis of SEPs still mainly relies on the determination of simple parameters such as amplitudes and latencies from the averaged signal waveform.
3. SEPs are often used for quantitative analysis of neural function in animal models

ANSWERS
1. True 
2. True 
3. True
Meireles et al. Neotropical primate nursery in a squirrel monkey breeding unit in Brazil, pp. 67-72

Domain 4: Animal care

 Secondary Species: Squirrel monkey (Saimiri sciureus)

 
SUMMARY: This short report describes the husbandry and reproductive biology of the squirrel monkey in a research breeding facility in Brazil as well as the protocol used for the nursery rearing of squirrel monkeys. The success rate of nursery rearing versus rearing by the mums are presented.

The Saimiri genus is one of the most commonly chosen among the New World primates and has been used in the development of vaccines against malaria and measles with a focus on ophthalmology and color blindness research.

Females begin their reproductive periods at approximately 36 months of age. Their estrous cycle lasts from 7-12 days and varies according to colony conditions such as temperature, humidity and social organization of the group. Their gestation period ranges from 165-172 days. Most births take place between 02:00 h and 06:00h. Although conception rate in captivity is reasonably high, squirrel monkeys are very susceptible to stress, with high abortion and neonatal death rates, as well as infant rejection by their mothers.

When a newborn squirrel monkey is found to be off its dam and all attempts to reunite the infant to its mother or foster parent fail it is taken to the nursery. A clinical examination is performed to assess the state of the newborn and if necessary treated (e.g. hypothermia, hypoglycemia, skull fractures). Once the infant comes to the nursery the first feed is given as a 5% dextrose solution in 1 mL disposable syringes. The following feed is performed with a 1:1 ratio mixture of 5% dextrose and commercial human milk formula. Subsequent feeds are provided only with this commercial milk. From age 0-1 month feeds are every 1 h from 08:00 to 22:00 h and every 2 h between 22:00 and 08:00. From age 2 months feeds are every 2 h during the day and every 3 h during the night. Over time the animal begins to feed itself from a milk bottle attached to the cage. After weaning, a process that takes about six months, the animal is returned to its family group along with other adults. This is a slow and gradual process.

The reasons that led to nursery rearing were: mother’s death, maternal rejection, hypothermia and hypoglycemia due to lack of breastfeeding. Of the 244 squirrel monkeys born in the center from 2007 to 2014, 156 were alive (63.94%), of which 13 (8.33%) were sent to the nursery where eight (61.54%) were brought up successfully and reintroduced into the colony. The most common cause of death in nurseries is pneumonia secondary to milk aspiration. The average weight of eight hand-reared animals at 11 months was 565 g, while the average weight of eight animals raised by their mothers at the same time was 545g, demonstrating an advantage to physical development when raised in the nursery.

Despite the high costs involved, hand rearing infants in a nursery is worthwhile, owing to the high probability of success (61.54% success rate bred in nursery vs. 62% success rate bred by their mothers) and the value of animals. There is no evidence that animals reared in a nursery are more susceptible to infections in adulthood and no stereotypes have been reported. Animals reared at the nursery have been well accepted in the social group and reproduce normally themselves.

 

QUESTIONS

1. 
Which of the following pictures shows a squirrel monkey (Saimiri spp.)?

a. 
b. [image: image1.jpg]



c. [image: image2.jpg]



d. [image: image3.jpg]



2. 
What is the breeding success rate of squirrel monkeys in captivity reared by their mothers?

a. 
93%

b. 
55%

c. 
62%

d. 
48%

3. 
True or False: the success rate of hand rearing squirrel monkeys in a nursery is very similar to the success rate of rearing by the animals mothers

4. 
What is the most common cause of death in nurseries?

a. 
Hypoglycemia and malnutrition

b. 
Enteritis

c. 
Hypothermia

d. 
Pneumonia secondary to milk aspiration

  
ANSWERS
1. 
a = Saimiri spp.  (1. b = common marmoset, 1. c = Tamarin, 1. d = Macaque)

2. 
c

3. 
True. 61.54% success rate bred in the nursery compared to 62% success rate bred by their mothers

4. 
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