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Lerch et al. The scent of stress: environmental challenge in the peripartum environment of mice affects emotional behaviours of the adult offspring in a sex-specific manner, pp. 167-178

Domain 3:  Research; T2 - Advise and Consult with Investigators on Matters Related to Their Research
Primary Species: Mouse (Mus musculus)
 

SUMMARY: This study was conducted to evaluate the effect prenatal and postnatal stressor on maternal and offspring behavior.  Olfactory stressor (unfamiliar male mouse feces) was presented to pregnant or nursing dams. Pre-partum and post-partum dams were exposed to 4 fecal boluses on embryonic day 8 (E8) and E15 and postnatal day (PND) 7 and PND14 respectively. Maternal behavior testing included: exploration, nest building and pup retrieval. The behavioral procedures were performed in adult offspring at 8–10 weeks of age during the dark (active) phase The offspring testing included: novel cage (to assess the level of vertical exploration in a new environment); Open field/novel object test (to assess change of activity, anxiety and exploration); Forced swim test (to assess depressive-like behavior); O-maze test (a test for anxiety); Dark–light box test (to assess conflict–avoidance behavior); Social recognition test (to assess socially-induced motivation); Hotplate test (to assess pain thresholds); Emotional learning test (hippocampus- and amygdala associated emotional learning); and  serum corticosterone analysis. There were no differences on pup retrieval or exploration by the dams after fecal stress exposure. Males raised by dams that were stressed during pregnancy had elevated emotionality as indicated by increased numbers of fecal boluses in the open field test. Consistent with the effects of prenatal stress on the males only the prenatally stressed females had higher body weights than their respective controls. Males in both experimental groups had higher circulating corticosterone levels. Female offspring of dams exposed to the olfactory stressor after parturition were more anxious in the O-maze as indicated by increased latencies in entering the exposed areas of the maze. This study demonstrated that olfactory stress administered to pregnant females or to dams after parturition affects emotionality in their offspring in a sex-specific manner and the perinatal environment may have a great impact on studies of emotional behaviors.

 

QUESTIONS
1. 
Which of the following is NOT used for anxiety assessment?

a. 
Open field/novel object test

b. 
Zero maze test

c. 
Elevated plus-maze

d.  
Forced swim test

e.  
Serum corticosterone analysis

2.
T/F. olfactory stress administered to pregnant females or to dams after parturition affects emotionality in their offspring

3. 
T/F. Male and female offspring were equally affected by olfactory stress

4.  
T/F. Prenatal and postnatal stressor can confound studies of emotional behavior

 

ANSWERS
1.
d
2. 
T

3. 
F

4. 
T

Shekarforoush et al. The effects of pentobarbital, ketamine–pentobarbital and ketamine–xylazine anesthesia in a rat myocardial ischemic reperfusion injury model, pp. 179-184

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions.
Task 1 - Prevent spontaneous or unintended disease or condition; TT1.9 - Pharmacology with emphasis on drugs used to treat spontaneous or induced disease (e.g., indications, use and contraindications of drugs; adverse reactions; adverse interactions; mechanisms of action; species-specific toxicity), and drugs used to induce disease (e.g., azoxymethane to induce neoplasia, or DSS to induce colitis).
Primary Species: Rat (Rattus norvegicus).
SUMMARY
Introduction-Problem-Interest:  Since the most used anesthetics in laboratory animal medicine (pentobarbital, ketamine, and xylazine) exert a variety of effects on hemodynamic data and incidence of arrhythmias, the selection of anesthetic agents in a myocardial ischemic reperfusion injury model is very important. 
Aim: To compare differences in the severity of ventricular arrhythmias, myocardial ischemic (infarct size during 30 min) and myocardial reperfusion (during 120 min) injury using different anesthetic agents under similar laboratory conditions, and therefore to demonstrate the best agents for use.

Material and Methods: Animals— 30 male Wistar rats. Study Design- Randomized prospective study where it was compared the hemodynamic variables, the incidence of ventricular arrhythmias, and infarct size during 30 min of ischemia and 120 min of reperfusion (measured by triphenyltetrazolium chloride staining) in rats using pentobarbital, ketamine–pentobarbital or ketamine–xylazine anaesthesia. Groups- 3 groups: group pentobarbital (P; 60 mg/kg IP); group ketamine-pentobarbital (K–P; 50-30 mg/kg IP); and group ketamine-xylazine (K–X; 75-5 mg/kg IP). 
Results: The K–P combination caused more stable hemodynamic parameters during surgery (ischemia-reperfusion) than P alone or the K–X combination. The greatest reduction in blood pressure during ischemia was seen in the P group. The K–X combination induced bradycardia and hypotension at baseline. No ventricular fibrillation was observed in the K–X group during ischemia whereas ventricular fibrillation occurred in 57% of the animals anesthetized with pentobarbital or ketamine–pentobarbital. Infarct size was significantly less in the K–X group.
Discussion and Conclusion: The ketamine–pentobarbital anesthesia combination is the best anesthesia in a rat ischemia reperfusion injury model because it offers the most stable hemodynamic parameters.
 
QUESTIONS
1. 
True or False. Pentobarbital sodium is the most widely used anaesthetic with the cardiodepressive effect of reducing heart rate (HR), stroke index and cardiac index in male rats and mice.
2. 
Ketamine has several pharmacological properties such as analgesic effects, and the cardiovascular-stimulating effects of: 
a. 
Increasing blood pressure
b. 
Increasing HR
c. 
Increasing cardiac output
d. 
All of them are true
3. 
True or False. It has been well documented that an intravenous administration of pentobarbital causes hypotension and tachycardia. It has also been demonstrated that concentrations of P (<30 mg) do not exert depressive effect on the heart. An extremely large dose of P has an antiadrenergic effect on cardiac function.
4. 
Xylazine is an alfa2-adrenoceptor agonist and the sedative analgesic most commonly used by veterinarians. Its adverse effects include:
a. 
Bradycardia
b. 
Cardiopulmonary depression
c. 
Cardiac dysarhythmia
d. 
All of them are true
 
ANSWERS
1. 
True
2. 
d
3. 
True
4. 
d
Zhang et al. Inhalation anesthesia of rats: influence of the fraction of inspired oxygen on limb ischemia/reperfusion injury, pp. 185-197

Primary Species: Rat (Rattus norvegicus)
SUMMARY: The aim of the present study was to investigate the influence of FiO2 (fractions of inspired oxygen) on rat hind limb ischemia/reperfusion injury during inhalation anesthesia refining its use. Inhalation anesthesia with isoflurane is a well-established and safe method used in small laboratory animals and in most cases oxygen is used as a carrier gas for isoflurane, but room air or mixtures of oxygen with air or nitrous oxide are also being used. Anesthesia is therefore administered using different fractions of inspired oxygen (FiO2), and this may have consequences for the outcome of experiments. Male Wistar rats were subjected to 3.5 h of ischemia and 2 h of reperfusion, and divided into three groups according to FiO2 in the O2/air/isoflurane anesthesia gas mixture: 40%, 60%, and 100% O2. Normal, healthy rats were used as controls. Muscle edema and creatine kinase MM, a marker for myocyte necrosis, were significantly increased with 40% FiO2 as compared with 100% FiO2 (P<0.05). Partial pressure of oxygen, oxygen saturation, and oxyhemoglobin were significantly higher in the 100% O2 group as compared with 40% O2. No significant differences were detected for other parameters, such as the oxidative stress markers malondialdehyde and superoxide dismutase. They conclude that a refined inhalation anesthesia setting using 40% FiO2, reflecting more or less the clinical situation, leads to a more severe and more physiologically relevant reperfusion injury than higher FiO2. Oxidative stress did not correlate with FiO2 and seemed to have no influence on reperfusion injury
QUESTIONS (True or False)
1. FiO2 is the fraction or percentage of oxygen in the anesthesia gas mixture inhaled by the patient or laboratory animal.

2. IRI (Ischemia/reperfusion injury) is caused by prolonged lack or massive restriction of blood supply to a tissue or organ, followed by re-establishment of the circulation of oxygenated blood.

3. Reperfusion after ischemia completely alleviates ischemic tissue damage as seen in clinical studies and experimentally in rat hind limb IRI models.

4. Reperfusion injury of the lower extremity is a common clinical consequence of surgical interventions performed under tourniquet application as well as the treatment of peripheral vascular diseases such as thrombotic occlusion and embolism.

5. During inhalation anesthesia with isofluorane the only carrier gas that can be used is oxygen.

ANSWERS
1. True

2. True

3. False: Paradoxically, reperfusion can aggravate ischemic tissue damage, causing an inflammatory reaction which may lead to both local injury and systemic complications as seen in clinical studies and experimentally in rat hind limb IRI models.

4. True

5. False: In many studies, the carrier gas for isoflurane is oxygen. However, room air or a mixture of oxygen and air or nitrous oxide have also been used.

 
Musk and Kemp. Maternal and fetal arterial blood gas data during general anaesthesia for caesarean delivery of preterm twin lambs, pp. 198-203

Secondary Species: Sheep (Ovis aries)
 
SUMMARY: There is a need to improve anaesthetic management of pregnant sheep in general, and much is still unknown about the effects of prolonged anaesthesia on maternal and fetal haemodynamics and oxygenation in particular. The authors investigated the blood gas status of 21 Merino pregnant ewes (approximately 126 days of gestation) and their fetuses. The sheep were anaesthetized for caesarean delivery of their fetuses and selected physiological parameters were analyzed. Arterial blood samples were collected from the radial artery of the ewe and umbilical artery of the fetus at the point of delivery. There was a significant difference between maternal PaCO2 and end-tidal CO2 and alveolar and arterial PaO2, indicating ventilation perfusion mismatch. Interestingly, the ewes were anaemic but the fetuses were not. The authors concluded that further work is needed to determine the optimal anaesthetic regimen for twin pregnant ewes at different gestational ages in the biomedical research setting.

QUESTIONS

1. 
To which of the following physiological systems, general anaesthesia may cause a major alteration?

a.
Respiratory
b.
Cardiovascular
c.
Neurological
d.
Immune
e.
Endocrine
2. 
T/F. During anaesthesia of a pregnant patient, the mean arterial blood pressure decreases and the heart rate and cardiac output increase.

3. 
T/F. During anaesthesia of a pregnant patient, there is a global increase in oxygen consumption and decreased functional residual capacity of the lungs. Patients also have an increased blood volume and a dilutional anaemia, and these changes may lead to an increased risk of hypoxaemia and hypotension during general anaesthesia. 

4. 
T/F. Clinical experience has shown that control of maternal hypoxaemia and hypotension during general anaesthesia in pregnant sheep is not as important to maintain fetal viability as it was previously believed. 

ANSWERS

1. 
All, a-e
2. 
T
3. 
T
4. 
F. Control of maternal hypoxaemia and hypotension during general anaesthesia in pregnant patients is essential to maintain fetal viability.
Adami et al. Alfaxalone–butorphanol versus alfaxalone–morphine combination for immersion anaesthesia in oriental fire-bellied toads (Bombina orientalis), pp. 204-211

Domain 2; T3. Administration of anesthesia 

Tertiary Species: Other Amphibians

 

SUMMARY: This study tries to elucidate a better combination of alfaxalone (a hypnotic agent which have shown to be a safe drug for Bombina orientalis anaesthesia) with an analgesic. Alfaxalone-based bath solution provides a good unconsciousness and myorelaxation but its lack of antinoception is corrected by the administration of butorphanol or morphine. The main aims of the project is to identify the dose of both analgesics and comparing their effect in terms of: efficiency and duration of anaesthetics effects.

A total of 15, 11-month-old toads were used in this study. All were anaesthetized twice with a two-week washing-out period. To evaluate the quality of anaesthesia, baseline values for heart and respiratory rates were measured previously. Additionally, during the hypnotic induction, righting, myotactic and nociceptive withdrawal reflexes was part of the pre-anesthetic evaluation. For each reflex, a scale from 0 to 2 were used to determine absent, delayed or normal response. For nociception, authors chose two test: a hard-pinch in the interdigital skin for 2 sec and von Frey filament threshold over the dorsal aspect of the tibia. All parameters were evaluated every 5min of intervals. Finally, the blinded (for anaesthetic protocol) observed determined the time require for each toad for complete immobilisation and recovery.

Authors used firstly a combination of alfaxalone 2mg/100mL + butorphanol 0.5mg/100mL in one toad. This was immobilized in 20 min but it did not provide antinociception. To determine the correct analgesic dose, progressively the concentration was raised till 2.5mg/100mL. I a second toads, antinociception was got but no hypnosis, so alfaxalone was raised to 3mg/100mL. In the case of morphine, the effective combination was 3mg/100mL for alfaxalone and 3.75mg/100mL for the opioid. Once doses were fixed, author observed that both combinations were suitable for Bombina orientalis anesthesia, but morphine provided better analgesic effect than butorphanol. In addition, butorphanol induced a greater cardiovascular depression than the pure mu-agonist opioid, but there was not any consequence or linked side effect during the recovery.

The conclusion of the study was that the combination of alfaxalone-morphine was suitable for immersion anesthesia in Bombina orientalis with sufficient duration for a surgical procedure. On the other hand, in spite of the analgesic effect of butorphanol had some side effects which favor the election of morphine.

QUESTIONS
1.
As a laboratory animal, which are the field of interest for the use of Bombina orientalis?

a.
Embryo Toxicology

b.
Behaviour research

c.
Neurophysiological studies

d.
a and b

e.
a and c

2.
T/F. Righting reflex is the spontaneous return to ventral recumbency after the animal was positioned in dorsal recumbency on a flat surface.

3.
Which option is false regarding butorphanol?

a.
Butorphanol has the advantage of not being registered as a controlled substance

b.
Low dose of butorphanol has no side effects in toads

c.
Butorphanol has a neuroexcitatory effects in mammals as: agitation and vocalization after           intrathecal inoculation on sheep
d.
In neonatal foals parenteral inoculation of butorphanol induced an increased in nursing activity

e.
High dose of butorphanol in toads has less side effect but increased locomotor activity and seems to lighten the depth of anaesthesia.

ANSWERS
1.
e

2.
True

3.
b

SHORT REPORTS
Pikhovych et al. Transcranial direct current stimulation in the male mouse to promote recovery after stroke, pp. 212-216
Domain 3:  Research
Primary Species: Mouse (Mus musculus)
 
SUMMARY: Although the neurobiological mechanisms remain unclear, transcranial direct current stimulation (tDCS) is a promising approach to promote recovery function after stroke. The authors use available equipment for tDCS in rats and adapted it to mice, reporting a standardized protocol for tDCS in mice and intra-individual and longitudinal studies in mouse. They determined that tDCS was safe in mice if cage density was below 198 Kc/m2. This findings are very important for future investigations of tDCS in GEM mice.
 
QUESTIONS
1.
T/F. Neurobiological mechanisms of microglia influenced by transcranial direct current stimulation (tDCS) indicated that tDCS is a promising method to recovery from stroke
2.
T/F. tDCS charge densities are established for rats but not for mice
3.
tDCS is safe for mice when charge density is below:
a.
98 kC/m2
b.
198 kC/m2
c.
298 kC/m2
d.
398 kC/m2
4.
T/F. tDCS is safe in mice when using single stimulation but not if repeated stimulation is used.
5.
tDCS is a method for neurostimulation that
a.
Is non invasive
b.
Promote recovery after stroke
c.
Routinely use in stroke patients
d.
All of above

6.
To ensure identical electrode placement on tDCS, _________   __________ were _________ placed on the mouse skull
7.
T/F. Using tDCS, lesion threshold for rats is higher than those for mice
8.
T/F. Using tDCS, lesion threshold for rats is lower than those for mice
9.
What are the two parameters on which depend clinical effects of tDCS?
10.
What is the main factor for neuronal loss using tDCS?
11.
T/F. For tDCS, different species possess different lesion threshold due to differences in skull anatomy.
12. __________    _______________ and _______ ____________ are factors that have influence on scalp conductivity during tDCS.
 
ANSWERS
1.
F
2.
T
3.
b
4.
F
5.
d
6.
Polycarbonate tubes, stereotactically
7.
F
8.
T
9.
Polarity and charge density applied
10.
Development of heat between the electrode and extracranial tissue
11.
T
12.
Tissue perfussion, skull temperature
Prosst et al. Porcine survival model to simulate acute upper gastrointestinal bleedings, pp. 217-220 
Primary Species: Pig (Sus scrofa)
Domain 3; Research; K3 - Animal Models
  

SUMMARY: Acute upper GI bleeding is a life-threatening condition and is one of the most common reasons for urgent hospital admission. Unfortunately, the existing animal models currently available are non-survival. This report details an adapted technique to produce a survival porcine model for acute upper GI bleeding. The technique is adapted from one used in the ex vivo Erlangen Active Simulator for Interventional Endoscopy (EASIE), in which an infusion catheter is tunneled into the stomach wall and connected to a flow regulator which diffuses artificially stained liquids to mimic arterial bleeding. This group used the same gastric implantation technique with a bleeding catheter, which was then further tunneled subcutaneously from the abdomen to the neck to allow for injection of blood into the stomach. Problems with the catheter occurred in 4 of the 10 animals used. However, the pigs remained alive and survived the artificial bleeding without cardiovascular impairment.

In conclusion, this is a new survival model that could be valuable for the study of acute upper GI bleeding. Furthermore, the implanted catheter could potentially be used for experimental applications of other fluids.

 
QUESTIONS (True or False)
1.
Prior to this report, there were many survival models available for acute upper GI bleeding. 

2.
All pigs in this study survived the artificial bleeding without cardiovascular impairment.

 

ANSWERS
1.
False.
2.
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