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Park et al. A novel mouse model of diabetes mellitus using unilateral nephrectomy, pp. 88-93 

Primary Species: Mouse (Mus musculus)
SUMMARY 
 
OBJECTIVE: Diabetes mellitus (DM) is a major cause of morbidity and mortality worldwide, and its complications are prominent public health issues. Many experimental models of streptozotocin (STZ)-induced and high-fat diet (HF)-induced DM have been used to study this disease. Studies have indicated that unilateral nephrectomy (UN) accelerates the development of diabetic nephropathy. 
The hypothesis:  that UN stimulates HF and STZ combination-induced DM in mice
PROCEDURES:  Seventy-two female C57BL/6J groups – in four treatment:  HF; HF‏STZ120 (HF and STZ, 120 mg/kg); UN‏HF‏STZ120 (UN, HF and STZ, 120 mg/kg); and HF‏STZ200 (HF and STZ, 200 mg/kg). Onset of DM, survival rate, blood pressure, urine glucose level, and pancreatic histology were investigate. Additionally, renal function was evaluate in the UN‏HF‏STZ120 group after STZ injection (one injection SID compere to 4 injection QID). 
RESULTS: DM was induced in the only 2 groups: UN‏HF‏STZ120 and HF‏STZ200 groups within one week (measurement above 300). The UN‏HF‏STZ120 group had lower mortality than the HF‏STZ200 group and greater pancreatic destruction than the HF and HF‏STZ120 groups. Two weeks after STZ injection, blood pressure was not significantly different among the groups. Nephrotoxicity associated with the combination of UN and STZ was not observed
 
CONCLUSIONS: Conclusion: the combination of these three techniques – UN, HF and STZ induced DM rapidly and effectively (especially UN‏HF‏STZ120)
QUESTIONS
1. 
What is the highest dose for single high dose and multiple low dose of STZ in mice? 
2. 
Where is the main   STZ excretion and accumulation site?
3. 
STZ and HF:  which is DM type 1 model and which is DM type 2?
 
ANSWERS 
1. 
High-dose STZ: The dose for a single high dose in mice ranges from 100 to 200 mg·kg-1. Multiple low-dose STZ Doses range from 20 to 40 mg·kg-1 per day, depending on the species and strain for 5 days.

2. 
Kidney

3. 
STZ type 1, HF type 2.

Park and Choi. Subcutaneous administration of monosodium glutamate to pregnant mice reduces weight gain in pups during lactation, pp. 94-99 

 
Domain 2
Primary Species: Mouse (Mus musculus)
 
SUMMARY: The present study compares direct and indirect methods of euthanasia of fetuses during the last third of their gestational period by assessing time of death which was determined by absence of fetal heartbeat via ultrasound as an effective and humane method of fetal euthanasia to achieve fetal death within the shortest possible period of time.
The fact that murine fetuses are resistant to hypoxia-mediated euthanasia renders the current methods ineffective or humane for the fetuses when these methods are applied to pregnant dams in their last gestation trimester. For this study nine pregnant female mice of three widely used strains were euthanized by different methods. Indirect methods included cervical dislocation, CO2 inhalation and intraperitoneal injection of sodium pentobarbital overdose. The direct method consisted of intraplacental injections with an overdose of sodium pentobarbital. Cervical dislocation was used as a control, since natural fetal death occurs as a result of hypoxia. For the direct method pregnant females were euthanized by cervical dislocation, and then diluted sodium pentobarbital was administered intraplacentally by microinjection in the arterial blood region of the cotyledon within 30 seconds after death of dam. The total injected volume was 60 microliter based on an estimated average weight of 1g/fetus. Fetal death was confirmed by ultrasound determination of absence of heartbeat for at least 3 seconds or absence of measurable blood flow into the aorta. Obtained data were analyzed using either one- or two-way analysis of variance. The results demonstrated that fetuses remained alive for an average of 46 minutes after cervical dislocation of the dam. Fetuses euthanized by using CO2 inhalation of the dam remained alive for an average of 37.6 minutes showing no significant differences when compared with the control group. Fetuses euthanized by intraperitoneal sodium pentobarbital overdose of the dam remained alive for an average of 29.8 minutes. The average time to death for injected fetuses after cervical dislocation of the dam was 13.93 minutes. The results of this study showed statistically significant differences when comparing fetus average time to death after each direct method (intraplacental method) to the three indirect methods, with being at its highest time of fetal death for the indirect methods when the method of choice was cervical dislocation of the dam and its lowest when the method was intraperitoneal sodium pentobarbital administration. 
Although the technique of intraplacental injection might be useful for fetal mouse euthanasia, it poses a challenge for the euthanasia of a larger number of fetuses. Thus the present study demonstrates that intraplacental injection may be an effective euthanasia method when decapitation is not an appropriate or recommended option. It also allows for preservation of anatomical and histological mouse fetal structures and avoids death by hypoxia.

 

QUESTIONS
1. 
Which of the following methods is a direct method of euthanasia of mouse fetuses?

a. 
CO2 hypoxia of the pregnant dam

b.
Intraperitoneal injection of sodium pentobarbital of the pregnant dam

c.
Intraplacental injection of sodium pentobarbital of the pregnant dam

d.  
Cervical dislocation of the pregnant dam

2. 
True or False? Intraplacental injection of sodium pentobarbital poses a challenge for the euthanasia of larger number of fetuses.

3.
Which of the following statements presents an advantage of using intraplacental injection versus CO2 hypoxia of the pregnant dam?

a. 
Preservation of anatomical and histological mouse fetal structures

b. 
Avoidance of death by hypoxia

c. 
Euthanasia can be performed for a larger number of fetuses

d. 
a + b

e.   None of the above

f.  
All of the above

 

ANSWERS
1.
c

2.
True

3.
d

 

Domain 3

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Monosodium glutamate (MSG) has been widely used as a flavor enhancer in foods since its identification in 1908. While the safety of MSG has been affirmed by the governments of most countries under conditions of normal use, there is still a controversy regarding its safety as many studies in various animal models have shown that exposure to excessive amounts of MSG leads to obesity, type 2 diabetes, macular degeneration, neuronal diseases, and liver inflammation/dysplasia.

The present study investigated the effects of administering MSG to pregnant ICR mice on dam and neonatal growth. Pregnant mice were treated with 60 or 120mg MSG once daily from day five of pregnancy to one day before parturition by subcutaneous injection. In addition, the body weights of the neonates were determined until nine weeks of age. The birth weights of neonates were not different between the control and MSG-treated groups. However, MSG treatment resulted in a lower body weight gain of neonates during lactation. In addition, this underweight of the MSG-treated group at weaning returned to normal compared with the control group at five weeks of age. Cross-fostering experiments indicated that the lower body weight gain of neonates in the MSG-treated group during lactation was due to its effects on the dam. Serum prolactin levels and mammary gland development of the mice were also examined to determine the reasons for this lactation problem. Although there were no differences in prolactin levels, morphological analyses of the mammary glands revealed apparent differences, including low numbers and altered phenotype of alveoli, between the control and MSG-treated groups. Taken together, this publication demonstrated that treating pregnant mice with excess MSG induced lower neonate body weight gain during lactation.

 

QUESTIONS
1. 
Regarding the flavor enhancer, what does MSG stand for?  

a. 
Mono Sulfate Glutaraldehyde
b. 
Mono Sodium Glutamate

c. 
Manganese Sulfonyl Glutaraldehyde
d. 
Manganese Sulfonyl Glutamate

2.  
MSG can penetrate which of the following biological barriers?  

a. 
Blood brain barrier

b. 
Placenta

c. 
Blood brain barrier and placenta 

d. 
None of the above

3.  
High doses of MSG have been documented to cause destruction in which area of the brain associated with control of food intake and energy expenditure?

a. 
Hypothalamus

b. 
Hippocampus     
c. 
Pituitary gland  
d. 
Corpus callosum   

 

ANSWERS
1.
b

2.
c

3.
a
Muñoz-Mediavilla et al. Evaluation of the foetal time to death in mice after application of direct and indirect euthanasia methods, pp. 100-107

Primary Species: Mouse (Mus musculus)
 
SUMMARY: The humane euthanasia of animals is a compulsory practice in laboratory animal science. Pregnant females in the last third of their gestation period need to be euthanized; the welfare of fetuses has also to be taken into account due to their risk of experiencing pain, suffering and distress. Foetal euthanasia as an ethical topic is included in the current EU Directive (2010/63/EU). Traditionally, it have been established that rodent fetuses are unconscious in the uterus and that hypoxia does not elicit a response. But other authors have shown that neural tube of mouse fetuses is already developed into a functional brain by the last third of the gestation period, i.e. E19–E20 in the rat painful stimuli correlates with the responses to painful stimuli observed in adult animals. Electroencephalographic responses to tail clamping recorded in lightly anaesthetized 5–7-day-old rat pups did not provide conclusive evidence as to whether or not rat pups experience pain they nevertheless did suggest that differences might exist regarding the intensity and the nature of pain perceived by pups at different ages. Although CO2 is not recommended for fetal forms, they can remain alive for 50 min, no effective alternatives or other specific methods have so far been proposed. 
The authors investigated which direct and indirect method was more appropriate, ethical and efficient, by quantifying fetal times to death after application of euthanasia procedures. They used Crl:CD-1 (ICR), C57BL/6J and 129S2/ SvPasCrl pregnant females. Indirect methods included cervical dislocation, CO2 inhalation and intraperitoneal injection of a sodium pentobarbital overdose. The direct method consisted of administering an overdose of pentobarbital (600mg/kg) by intraplacental injection. Death of the pregnant female was confirmed by cessation of blood circulation (absence of heartbeat) and the absence of breathing and pedal reflex. Fetal death was confirmed by ultrasound determination of absence of heartbeat. Interestingly, fetuses euthanized by after cervical dislocation of the dam remained alive for an average of 46 min, by using CO2 inhalation of the dam remained alive for an average of 37.6 min, and by intraperitoneal sodium pentobarbital overdose of the dam remained alive for an average of 29.8 min. The average time to death for the non-injected fetuses was 42.96 min whereas intraplacental pentobarbital injection, whereas injected fetuses after cervical dislocation of the dam was 13.93 min. Time to death by intraplacental injection for Crl:CD-1 (ICR) fetuses was 16.27 min average, 7.7 min for C57BL/6J fetuses and 14.9 min for 129S2/SvPasCrl fetuses. 
Differences in fetal time to death in different strains may also be explained by size differences (body mass). Results pointed to pentobarbital intraperitoneal overdose as the fastest indirect method for euthanizing fetuses. Nevertheless, we consider that even 29.8 min to death is too long a period of time for it to be considered clinically efficient or ideal. The direct method of fetal euthanasia reduces the time to death of fetuses. Even though the authors still consider fetal decapitation to be a method of choice for euthanasia.
 
QUESTIONS
1. 
T/F. Rodent fetuses are unconscious in the uterus and that hypoxia does not elicit a response.
2. 
When euthanizing fetuses, the quickest method, and therefore, the more appropriate, ethical and efficient is the: 
a. 
Cervical dislocation of the dam
b. 
CO2 inhalation of the dam 
c. 
Intraperitoneal overdose of pentobarbital
d. 
Intraplacental injection of pentobarbital
3. 
T/F. No differences are found between mice strains and direct and indirect methods of euthanasia for fetuses. 
 
ANSWERS
1. 
F
2. 
d
3. 
F. Differences in time a found between strains and supposed to be due to the size of the fetuses. The direct Intraplacental injection of pentobarbital is the fastest followed by the indirect intraperitoneal overdose of pentobarbital.
 
Whittaker et al. Effects of acute chemotherapy-induced mucositis on spontaneous behaviour and the grimace scale in laboratory rats, pp. 108-118

Primary Species: Rat (Rattus norvegicus)
 
SUMMARY: Mucositis is an ulcerative disorder affecting the digestive system, usually is as a frequent consequence of chemotherapy treatment. The chemotherapy agent can direct inhibit DNA replication and mucosal cell proliferation inducing apoptosis, crypt cell hypoproliferation, villous atrophy, collagen breakdown, ulcerations and increased intestinal permeability. Rats are commonly used as animal models of mucositis, the clinical assessment consists in evaluating body weight loss, clinical scoring (piloerection, diarrhea and body condition) and histological analysis. All of them are retrospective and therefore do not aid in humane endpoint determination or analgesic therapy modification. The aim of this exploratory study was to investigate behavioural assessment scoring, facial grimace scoring, and the social interaction test, to determine which tool can be better for the assessment of pain in rats subjected to mucositis and having visceral pain. The enrichment interaction was also assessed by determining the mass of a plastic chew toy gnawed both pre- and post-chemotherapy injection. Behavioural scoring was performed 1, 6, 12, 24 and 48 h after injection, with facial expression being scored at the 12, 24 and 48 h time-points. Rats were oral gavaged, intraperitoneally injected and housed in metabolic cages were video-recorded continuously. Writhing, twitching and back-arching behaviours were most evident in rats affected by mucositis and were increased in frequency by 48 h after chemotherapy injection. In the social interaction test, the social behavior ‘investigation’ was also increased following disease onset. Rats with the mucositic condition were found to gnaw a greater percentage of their nylabone enrichment by weight. General activity levels are likely to be slightly reduced, but this can be due to the metabolism cage housing set-up. Any behavior was link to the oral gavage. No significant differences were found in grimace scores between baseline and later daily measures. The parameters that showed most promise for future investigation are behavioural assessment scoring and specifically the frequency of twitching, writhing and back-arching behaviours.
 
QUESTIONS
1. 
T/F. Rats mucositis models are used to be induced by a chemotherapy treatment 
2. 
For mucositis model in rat which induce abdominal pain the best behavior parameters to evaluate are: 
a. 
The frequency of twitching, writhing and back-arching behaviours
b. 
Grimace scale
c. 
General activity levels
d. 
The mass of a plastic chew
 
ANSWERS
1. 
T
2. 
a
Musk et al. Body temperature measurements in pigs during general anaesthesia, pp. 119-124

Domain 2: Management of Pain and Distress; T3. Administration of anesthesia
Primary Species: Pig (Sus scrofa) 

SUMMARY: Hypothermia is a common complication of anesthesia and occurs due to altered thermoregulatory control and evaporative conductive heat loss. This study investigated the accuracy of body temperature measurements in the pharynx and rectum and compared them to the esophageal temperature (the gold standard) to determine if these sites were suitable for assessment of core temperature. Data was collected from 16 anesthetized pigs and analyzed using the Bland-Altman method (method of data plotting used in analyzing the agreement between two different assays). The key results are summarized in the table below. 

 
Table 1: Summary of results comparing rectal and pharyngeal temperature to esophageal temperature  
	 
	Rectal Temperature 
	Pharyngeal Temperature

	Bias
	0.69 (-1.18 to 2.57)°C
	0.22 (-0.84 to 1.28) °C

	Correlation Coefficient
	0.47
	0.87

	Absolute Error
	0.7±0.9°C
	0.2±0.5°C


When compared to rectal temperature, the bias was lower and the correlation coefficient was higher for pharyngeal temperature. The results suggest that pharyngeal temperature measurements may be more suitable for estimation of esophageal temperature (core temperature) during anesthesia in pigs than rectal temperature. 

QUESTIONS
1. 
What are 7 consequences of hypothermia?

2.  
Core temperature is regulated by which part of the brain?

a.
Cerebrum

b. 
Cerebellum 

c.  
Hypothalamus

d. 
All of the above

3. 
True or False. Rectal temperature is considered a more reliable representation of the core temperature in pigs.

4. 
True or False. Rectal temperature provides an accurate estimate of core temperature in dogs. 

ANSWERS
1.
Seven consequences of hypothermia 

a.
Increased time to extubation

b. 
Increased incidence of surgical wound infection

c. 
Increased number of post-operative hospital days

d.  
Increased intra-operative blood loss

e. 
Prolonged duration of anesthetic drugs, 

f.  
Prolonged post-anesthetic recovery periods 

g.  
Increase incidence of morbid cardiac events. 

2.
c. Hypothalamus 

3. 
False. Pharyngeal temperature is considered a more reliable representative of the core temperature in pigs 

4. 
True

 
Kyllar et al. A porcine model: surgical anatomy of the orbit for maxillofacial surgery, pp. 125-136

Domain 3: Research; K3 - Animal Models (Spontaneous and Induced) Including Normative Biology Relevant to the Research
 

SUMMARY: All of the most common surgical approaches used in human orbital surgery can be performed on a porcine head, which make is a suitable model for practical training. However, there is only limited information related to surgical and imaging anatomy of the facial and orbital areas of the pig and its comparison to human structures. The aim of this study was to obtain such data and to compare the morphological structures of the porcine and human orbital regions and lay down the foundations for practical use in experimental surgery. Ten (10) pig heads were examined using computed tomography (CT) and magnetic resonance imaging (MRI) and subsequently, a dissection of the orbit. 

The key findings were the following:


The average height of the porcine orbit was 53.0 mm and the average width was 34.1 mm 

 
Margins of orbit

o   The infraorbital margin (floor) is composed of the lacrimal and zygomatic bones

o   The supraorbital margin (roof) is composed of frontal bone and a wing of the sphenoid bone

o   The medial wall is composed of the lacrimal and zygomatic bone rostrally and medially and the maxilla ventromedially. 

o   The caudolateral wall is composed soft tissue represented by the orbital ligament  

  
All bones contributing to the formation of the orbit in pigs are pneumatized, forming paranasal sinuses 

   
The globe and the other orbital tissue structures are surrounded by fat. 

  
MRI facilitates differentiation of extraocular muscles i.e. the dorsal and ventral oblique muscles are discernable from the straight muscles of the bulbus 

Differences between the porcine and human orbit.


The pig eye is larger than the human eye 


The human orbit is enclosed and the porcine orbit is not

 
Porcine conjunctiva has a third eyelid


Porcine eyelids are relatively thick and their movement is limited due their considerable thicker dermis and also to the amount of fat under the skin and conjunctiva. 

 
The upper eyelids of the pig contain cilia but the loser eyelids lack them.

The advantages and disadvantages of Surgical Approaches in the orbit 

 
The supraorbital approach 

o   
Advantage: Offers direct access to the upper lateral edge and fronto-zygomatic suture

o   
Disadvantage: Skin Scar and possible disruption of branches of the trigeminal and facial nerves or lacrimal gland 

   
The transconjunctival approach

o 
Advantage: Skin remains intact, the scar is hidden in the conjunctiva, minimal risk of complications 

o   
Disadvantage: Requires a certain degree of surgical experience

 
The transantral endoscopy assisted approach 

o   
Advantage: Avoidance of damage to soft tissue around the eye

o 
Disadvantage: Long surgical time, requires specific instrumentation, requires surgeons experienced in endoscopic surgery, 

QUESTIONS
1. 
How many bones compose the porcine and human orbit?

2.  
Beside the pig, what other animals have an open or incomplete orbit?

3. 
True or False. Lower eyelids of pigs lack cilia 

ANSWERS
1. 
7 (Frontal, Lacrimal, Ethmoid, Palatine, Zygomatic, Maxillary, Sphenoid and Nasal bones) 

2. 
Cats and dogs

3.   True

 
Chih Mun Sha et al. Environmental complexity and feeding enrichment can mitigate effects of space constraints in captive callitrichids, pp. 137-144 

Domain 4: Animal Care

Task 1 - Develop Animal Husbandry Programs; Knowledge 1 - Species-Specific Husbandry
Secondary Species: Callitrichids
 
SUMMARY: One of the major concerns with NHP in a laboratory animal setting is the physical space restriction. Enrichment plays a key role in safeguarding animal welfare in unnatural situations. In this study, it was examined the effects of enclosure type and feeding enrichment on the activity levels of two groups each of captive cotton-top tamarins (Saguinus oedipus) and Goeldi’s monkeys (Callimico goeldii) housed in on exhibit and off-exhibit conditions that differed in physical space and environmental complexity. Results suggested that environmental complexity (or application of feeding enrichment) that provided more opportunities for natural foraging could have a larger effect on overall activity levels compared with larger enclosure sizes that should provide more locomotion opportunities. More importantly, it showed that even when enclosure space and complexity were limited, increased opportunities for foraging through the application of enrichment could increase species-typical behaviors.
QUESTIONS
1.
What is the scientific name of cotton-top tamarins?
2.
Please indicate the correct answer?
a.
Larger spaces do not have any species specific activity behavior in new world monkeys
b.
Saguinus oedipus do not need wider spaces to disclose natural behavior in captivity
c.
New world monkeys require complex carbohydrates to demonstrate normal estrus cycle
d.
Goeldi’s monkeys housed in an enclosure of larger size and more environmental complexity showed higher activity levels 
e.
Feeding enrichment had significant effects on increased feeding/foraging activity for both cotton-top tamarins and Goeldi’s monkeys, irrespective of enclosure type
3.
Which of the following is a false statement:
a.
Environmental complexity (or application of feeding enrichment) that provided more opportunities for natural foraging could have a larger effect on overall activity levels compared with larger enclosure sizes that should provide more locomotion opportunities
b.
Larger enclosures are more important than feeding enrichment in order to provide higher activity levels in new world monkeys
c.
Inexpensive, easy to implement enrichment methods should be applied to provide more complex environments for captive non-human primates, particularly in situations where there are logistical and/or cost constraints to the modification of physical exhibits.
d.
Cotton-top tamarins housed in an enclosure of larger size and more environmental complexity showed higher activity levels, which was mainly contributed by more feeding/foraging activity
e.
All of the above
ANSWERS 
1.
Saguinus oedipus
2.
e
3.
b
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