Laboratory Animals

Volume 48, Number 2, April 2014
ORIGINAL ARTICLES

Kapi et al. Evaluation of the sufficiency of pedicled temporoparietal fascial flap on rat head and neck defects: detailed anatomical study, pp. 89-96
Domain 3

Species: Rat (Rattus norvegicus)
 

SUMMARY: In aesthetic and reconstructive surgery the temporoparietal region unit is a structural important region for clinical applications. This unit involves 7 layers: the skin, subcutaneous tissue, superficial temporal (temporoparietal) fascia, loose aerolar tissue plane fascia (innominate fascia), temporal fascia and temporal fad pads, temporalis muscle and pericranium. A temporoparietal fascial (TPF) flat can be used as a random local fascial flap as well as a superficial temporal artery-based axial flap. In this study the authors describe a model of the TPF flap with axial pedicles in rats that can be used for studying head, auricular, mandibular, the facial nerve and neck defects. This area comprises from the front of the ear at the back, the lacrimal bone and duct tat the front and the eye and frontoparietal bone at the top. This zone is highly vascularized, mainly by the arteria temporalis superficialis originated from the arteria carotis communis. The venous drainage is done thorough the vena temporalis superficialis to the vena jugularis externa. The incision should be 1.5 cm and in a “lazy S” from the past of the eye to the back of the ear on the temporal and preauricular region and in diagonal. Using this technique the flap can cover approximately 75% of the rat orbita and eyelid defects including conjunctival defects, then the need for free tissue transfer is reduced. The flap may be formed into a tube in order to build tear ducts. This flap does not arrive to cover the nasal cavity. The superficial temporal artery perfuses every point of the flap correctly. This rat structure closely resembles that in humans, although in rats the seven layers are thinner. Even that, this study does not assess the viability of the flap following the postoperative period. Therefore, more studies in the field are needed to know the exact viability.

 

QUESTIONS
1. 
The rat temporoparietal region unit is a structural region formed by:

a. 
Subcutaneous tissue, superficial temporal fascia, loose aerolar tissue plane fascia, temporal fascia and temporal fad pads, and the temporalis muscle

b. 
The skin, subcutaneous tissue, superficial temporal (temporoparietal) fascia, loose aerolar tissue plane fascia (innominate fascia), temporal fascia and temporal fad pads, temporalis muscle and pericranium

c. 
The skin, subcutaneous tissue, superficial temporal (temporoparietal) fascia, temporal fascia and temporal fad pads, temporalis muscle and pericranium
d. 
The skin, subcutaneous tissue, superficial temporal (temporoparietal) fascia, loose aerolar tissue plane fascia (innominate fascia), temporalis muscle and pericranium

2. 
A temporoparietal fascial (TPF) flat can be used to cover head and neck lesions including:

a.
Rat orbita

b.
Conjunctival defects

c.
Nasal defects

d.
a and b

3. 
T/F: In rats, a temporoparietal fascial (TPF) flat using and incision of a lazy S can rotate and cover up to a 75% of the rat orbita and eyelid defects.

 

ANSWERS
1. 
b

2. 
d

3. 
True
Waag et al. Ultrasound-guided block of sciatic and femoral nerves: an anatomical study, pp. 97-104

Domain 2: Management of Pain and Distress; Task 2: T2. 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. 
Secondary Species: Sheep (Ovis aries)
SUMMARY: Introduction. The sheep is a popular animal model for human biomechanical research involving invasive surgery on the hind limb. These painful procedures can only be ethically justified with the application of adequate analgesia protocols. Problem- Interest. A large variety of regional anesthesia techniques has been described in dogs and cats. In small ruminants, only a few methods have been evaluated.  As a first step in the process of establishing a new technique, it is useful to inject dye into cadavers in order to assess the success rate by staining the target nerves. Hypothesis. It would be possible to visualize the sciatic and the femoral nerves by ultrasound in adult sheep cadavers and that the injection of a small volume of methylene blue would lead to a distinct colorization of the target nerves. Aim. To establish a new technique of perineural injection of methylene blue close to the sciatic and femoral nerves under ultrasound guidance in sheep cadavers and to evaluate the success rate by determination of the colorization of both nerves after an injection of 0.5mL of a 0.1% methylene blue solution at the desired locations.
Material And Methods: 
Animals: Fourteen cadavers of adult farm-bred female Swiss Alpine sheep with a mean weight of 72 (56–83) kg were used. Animals were euthanized and both hind limbs, the pelvis and the lumbar spine were abscised in toto. 
Pilot Study: In one sheep, the anatomy of the sciatic and the femoral nerves was assessed and compared with the structures previously identified by ultrasound. 
Procedures - Main Study: First, both nerves were visualized sonographically. Then, methylene blue solution was injected and subsequently the length of colorization was measured by gross anatomical dissection of the target nerves.

Results: Twenty-four sciatic nerves were identified sonographically in 12 out of 13 cadavers. In one animal, the nerve could not be ascertained unequivocally and, consequently, nerve colorization failed. Twenty femoral nerves were located by ultrasound in 10 out of 13 cadavers. In three cadavers, signs of autolysis impeded the scan.

Discussion And Conclusion:  With this study it is able to demonstrate the feasibility to block the sciatic and the femoral nerves in sheep with a high success rate. Ultrasound guidance was very useful in detecting and staining the sciatic and the femoral nerves perineurally. The results of this study promise effective blockade of the sciatic and femoral nerves under ultrasound guidance for orthopaedic surgery in sheep.

QUESTIONS
1. 
True or False. Regional anesthesia as an adjunct to general anesthesia may markedly improve well-being of experimental animals during the postoperative period due to a higher analgesic efficacy when compared with systemic drugs, and may therefore reduce stress and consequently the severity of such studies.

2. 
The sheep is a valuable animal model for biomechanical and translational research due to:

a. 
Its relatively inexpensive husbandry and easy handling
b. 
Analogies between various ovine and human joints

c. 
High comparability of the ovine bone morphology with the human skeleton

d. 
Enable not only in studies concerning the replacement of joints and ligaments but also the treatment of chondral and osteochondral defects
e. 
All of them are true
3. 
True or False.  The sciatic nerve leaves the spine from the segments L6 to S2 of the plexus lumbosacralis and the femoral nerve originates from the segments L4 to L6 of the plexus lumbalis.

4. 
With the use of a nerve stimulator:
a. The sciatic nerve can be blocked between the trochanter major and the tuber ischiadicum
b. 
The femoral nerve can be blocked at the medial thigh cranially to the femoral artery
c. 
The femoral nerve can be blocked at the medial thigh caudally to the fascia of the rectus femoris muscle
d. 
The femoral nerve can be blocked at the medial thigh medially to the sartorius muscle
e. 
All of them are true
 

ANSWERS
1. 
True
2. 
e
3. 
True
4. 
e
Socher et al. The retrobulbar sinus is superior to the lateral tail vein for the injection of contrast media in small animal cardiac imaging, pp. 105-113
 

Domain 3: Research; Task 3: Design and conduct research; Knowledge Topic TT3.1:  biomethodology techniques

 

SUMMARY: In human patients, cardiac evaluations using computed tomography (CT) or magnetic resonance imaging (MRI) with perfusion are very common. They rely on the use of high viscosity contrast agents with high concentrations of gadolinium or iodine to increase signal. Additionally, for sufficient imaging resolution a defined bolus of contrast agent must reach the heart without significant broadening. Pre-clinical models, specifically mouse models, pose a challenge for cardiac imaging with contrast agents due to vascular access, small vessel size, and rapid heart and respiratory rates. Recent advances in imaging technology and reconstruction algorithms have been used to develop small animal specific scanners appropriate for evaluation of animal models of cardiac disease. However, appropriate methods for delivering contrast agents to mouse models for cardiac CT and MRI must be evaluated. The purpose of this study was to evaluate the vasculature involved in the injection of contrast media into mice via the lateral tail vein and the retrobulbar sinus using micro-CT. 
For this study C57BL/6J mice were anesthetized prior to injection of a radiopaque liposomal blood pool contrast agent. For lateral tail vein injection, the vessel was catheterized and the contrast agent was flushed through with saline prior to removal of the catheter. For retrobulbar injection, the retrobulbar sinus was also catheterized in a similar manner to tail vein catheterization. Two different imaging systems were used for the study. Static images of anatomy and vasculature were obtained using a dedicated cone beam in vivo small animal imaging scanner. The detector’s resolution was 1024x1024 pixels of 50 µm each, which allowed for theoretical spatial resolution sufficient for easy identification of small vessels. The second imaging system was a VolumeCT prototype with a resolution of 1024x768 pixels of 388 µm each. The read out rate was high enough to image temporal evolution of a contrast agent bolus in vivo. When contrast media was injected into the lateral tail vein, it drained to the inferior caval vein, reaching the heart via the right atrium after crossing the diaphragm, where the lumen of the vessel narrows. This narrowing might affect the flow of contrast media. When contrast media was injected into the retrobulbar sinus, it drained to the superior caval veins before reaching the heart. In contrast to lateral tail vein injection, the vessels that participated in transport of the contrast agent to the heart increased in lumen diameter prior to reaching the heart, which might be beneficial. Both injection routes performed reproducibly. 
Ultimately, the authors concluded that the retrobulbar injection route is preferred for cardiac imaging studies where a defined bolus of viscous contrast material must reach the heart without dissolution for efficient visualization of vasculature.

 

QUESTIONS
1. 
What contrast agents are commonly used for cardiac evaluation using CT or MRI?

a. 
Barium

b. 
Gadolinium

c. 
Iodine

d. 
All of the above

e. 
b and c
2. 
Mouse models of cardiac imaging using contrast agents pose a challenge due to which factors?

a. 
Rapid respiratory rate

b. 
Vascular access

c. 
Excessive fur

d. 
All of the above

e. 
a and b
3. 
T/F. Injection of contrast media into the lateral tail vein or retrobulbar sinus performs equally for visualization of vasculature during cardiac imaging studies in small animals.

 

ANSWERS
1. 
e
2. 
e
3.
False

 

Chapon et al. On the importance of telemetric temperature sensor location during intraperitoneal implantation in rats, pp. 114-123

Primary Species: Rat (Rattus norvegicus) 
Domain 3: Research; TT3.10 Replacement, Reduction and Refinement techniques

 

SUMMARY: 
Background: Temperature measurement is a common procedure in research with rodents. Rectal temperature is one of the most feasible measures to obtain body core temperature but stress associated to restraining involves changes in temperature (+ 0.6ºC). Telemetric devices prevent these problems but sensor location (intraperitoneal vs. subcutaneous or fixed vs. non-fixed electrodes) can interfere with the reliability of the measurement.

 

Aims And Methodology: The aim of this study was to assessed thermal homogeneity of a telemetric device (capsules) in three different locations in the abdominal cavity 1) Attached to the right iliac fossa (RIF), 2) attached to the left hypochondrium (LH) and 3) free (no attachments). Temperature was assessed in an in vivo experiment (10days) in male Sprague-Dawley rats (600g). Temperature was assessed under basal conditions and under apomorphine (to induce temperature to decrease) and LPS injection (to induce temperature to increase).

 

Results: at basal conditions, temperature was significantly higher (0.1ºC) in the capsule located at the LH than in the RIF and free groups. All three locations allowed to properly monitor fall and rise of temperature following apomorphine and LPS injection and there were no differences in temperatures measurements between the three localizations.

 

Conclusions: Intraperitoneal telemetric devices implanted in the peritoneal cavity allow a reliable temperature monitoring. Therefore, it represents a refined method over other means as rectal temperature measurement. The place of implantation does not affect temperature monitoring. Therefore, free implantation is preferred over attached ones as it does not involve strangulation or irritation

 

QUESTIONS
1. 
T/F. Intraperitoneal telemetric devices are not a feasible option as differences in site of implantation are significant but not negligible.

2. 
T/F. Intraperitoneal telemetric devices allow to monitor changes in temperature induces by apomorphine but not by LPS.

3. 
T/F. Attachment of intraperitoneal devices to the peritoneal cavity is recommended as it increases the reliability of reading and the viability of the device.

4. 
T/F. Intraperitoneal telemetric devices are an example of implementation of 3R’s.
 

ANSWERS
1. 
F

2. 
F

3. 
F

4. 
T
Im et al. Improvement of orthotopic lung cancer mouse model via thoracotomy and orotracheal intubation enabling in vivo imaging studies, pp. 124-131

Domain 3: Research. Species: mice

SUMMARY: treatment and prevention of a disease require accurate and accessible preclinical models. Mouse models are genetically well known and easy to manipulate. But their use for lung orthotopic cancer models is difficult because their narrow glottis openings difficult oral intubation. The authors develop an oral intubation device to use in mice for anesthesia and combined this device with tracheotomy to implant tumor cells in lung. They demonstrated this method is useful and effective for development of orthotopic lung tumor mouse model.
QUESTIONS

1. 
T/F. Accurate preclinical models are useful only to investigate efficiency of treatments

2. T/F. Mice models are useful evaluating molecular medicine based treatments because they are genetically well known and easy to manipulate

3. 
Why is difficult to create orthotropic lung tumor mouse models? 

a. 
Mouse lug reject 60% of tumor cells

b. 
Mice high mortality rate due to pulmonary embolism

c. 
Mouse narrow glottis opening difficult oral intubation

d. 
All of above

4. 
Name two reasons why mouse models of lung cancer are necessary

5. 
T/F. Ectopic subcutaneous lung cancer mouse models are useful due to easy technique and tumor monitoring but they do not represent natural environment of tumor

6. 
T/F. Orthotropic cancer lung mouse models provide better preclinical therapeutic predictions than ectopic tumor models

7. 
T/F. Intrathoracic injection of lung cancer cells is a simple and non-invasive method with high tumorigenesis and low mortality rates.

8. 
Name three non-invasive methods to develop orthotropic lung cancer mouse models

9. 
T/F. One disadvantage when using non-invasive methods to develop lung cancer mouse models is that tumor cells may growth throughout the lung instead of an specific site

10. Three signs that indicate that anesthesia level is going deeper are?
11. What is tumorigenicity?

12. What are two reasons that cell tumor inoculation through thoracotomy is highly useful for long term imaging studies?

13. Orthotropic lung tumor model is used to

a. 
Study molecular mechanism of disease

b. 
Observe the prognosis process

c. 
Develop treatments

d. 
All of above

14.
T/F. Tail vein injection as method to develop orthotropic lung mouse models has high tumorigenicity but can induce fatal pulmonary embolism

15.
T/F. In orthotropic lung tumor models, tumor growths inversely proportional to cell volume injection

16.
T/F. Imaging evaluation of orthotropic lung tumor models is beneficial for animal welfare, because tumors can be evaluated accurately.

 

ANSWERS
1. 
F

2. 
T

3. 
c
4. 
Examining disease in vivo, provide optimization and validation of treatments

5. 
T

6. 
T

7. 
F

8. 
Intrathoracic injection, tail vein injection, intratracheal injection

9. 
T

10. Diminution of reflexes, respiratory rate and heart rate

11. Number of mice with tumor growth related to total number of mice inoculated with tumor

12. Exact localization of tumor growth, clear differentiation of normal and tumor tissue

13. d
14. T

15. F

16. T
Li et al. Dynamic morphological examination and evaluation of biological characteristics of a multinodular liver cancer model in mice, pp. 132-142

Domain 3: Research; Task T3. Design and conduct research 

Primary Species: Mouse (Mus musculus)

SUMMARY: The aim of this study was to develop a multinodular liver cancer model in mice as compared to single nodular liver cancer. The multinodular liver cancer disease induces rapid progression and short survival. This mouse model was developed because in the last stages of primary or metastatic liver cancer, patients usually present with multinodular lesions in the liver or other organs and as yet there are no effective therapies for this.
Animal models help understand the mechanisms underlying the pathogenesis of liver cancer and provide information on therapies. There have been 3 approaches to model multinodular liver cancer in mice: chemical induction of tumours (this is time consuming); injecting tumour cells via the intraportal or splenic routes (this requires surgery and risks peritoneal seeding); using transgenic models (this is time consuming and expensive). None of these models reproduce the key biological characteristics of the multinodular liver cancer disease. 

It has been shown that the intravenous injection of a large volume of solution at high speed can transfer naked DNA to murine visceral organs including the liver. This method is called hydrodynamic injection; it works by inducing immediate right sided heart congestion which elevates the intravascular pressure and this hydrostatic pressure drives the injected substance into the tissues that are directly linked to the inferior vena cava such as the liver, kidneys and heart. This method can also be used to deliver tumour cells to the visceral organs. In this study the authors used the hydrodynamic technique to inject murine H22 hepatoma cells (a murine ascites hepatoma cell line) to mice and then the morphological characteristics of the tumour were evaluated by light and electron microscopy and the biological characteristics (cell proliferation, agiogenesis and tumour invasion) were evaluated by immunohistochemistry. The researchers found the following: the mice survived the procedure but began to die from day 12 post injection; the liver weight increased; the liver tissue under-went reversible injury; at 3 days post injection tiny tumour cell foci were visible and by 7 days the tumour foci were present. To minimise liver tissue damage a lower injection volume (0.8 mL compared to 1.6mL) was tried and though no morphological evidence of hepatic injury was detected, only pulmonary nodules were induced. 

The authors summarised that an advanced stage of multinodular liver cancer in mice was achieved and the advantage of the technique was its simplicity, no surgical involvement, low cost and the high rate of tumour involvement which in turn reduced the number of animals needed for experiment.

QUESTIONS
1. 
Which of these is a method used to model multinodular liver cancer in mice:

a. 
Chemical induction of tumours

b. 
Transgenic models

c. 
Injecting tumour cells via the intraportal route

d. 
Hydrodynamic injection

e. 
All of the above

2. 
H22 is a murine ascites hepatoma cell line. True or False?

3. 
What are the advantages of hydrodynamic injection method to induce multinodular liver cancer in mice?

4. 
A hydrodynamic injection volume of 0.8mL works just as well as a volume of 1.6mL in inducing multinodular liver cancers in mice. True or False

ANSWERS
1. 
e
2. 
True

3. 
The technique is simple with no surgical involvement, has low cost and there is a high rate of tumour involvement which in turn reduces the number of animals needed for experiment.

4. 
False

Duehrkop and Rieben. Refinement of tourniquet-induced peripheral ischemia/reperfusion injury in rats: comparison of 2 h vs 24 h reperfusion, pp. 143-154

SUMMARY: Ischemia of limbs/extremities is a medical condition worthy of research to improve treatment options.  Refinement of existing animal models of ischemia/reperfusion injury (IRI) can improve animal welfare by minimizing animal stress in such models while also providing improved models for evaluating IRI drugs or therapies.  A rat model of lower limb IRI with 3 h of ischemia followed by either 2 h or 24 h of reperfusion was used in conjunction with treatment or absence of a C1 esterase inhibitor.  Multiple parameters evaluating damage to peripheral muscles and systemic response were evaluated, including limb muscle edema, lung edema, muscle viability, histopathology, tissue immunofluorescence for antibody complement component (C3b/c), and fibrin deposition in muscle, serum creatine kinase levels, and serum platelet derived growth factor levels. 
Evidence of IRI could be detected at both 2 h and 24 h of reperfusion.  In particular muscle edema was increased and muscle viability was decreased at both post-reperfusion time points, although muscle viability was more substantially reduced after 24 h of reperfusion.   However, some assays were better indicators following only 2 h reperfusion, such as serum creatine kinase and serum platelet derived growth factor.  In contrast some parameters were better indicators of damage after 24 h of reperfusion, such as increased lung edema, complement component and fibrin tissue deposition.  In almost all parameters evaluated treatment with C1 esterase inhibitor reduced evidence of IRI.
In conclusion, the rat model of IRI may be used to evaluate drugs or therapies for limb ischemia and reperfusion.  Depending upon the parameters used to assess treatment efficacy duration of reperfusion may have significant effects.

 

QUESTIONS

 

1. 
Which of the following indicators of IRI was significantly altered after 24 h of reperfusion, but not after 2 h?

a. 
Muscle edema

b. 
Creatine Kinase

c. 
Lung edema

d. 
Muscle viability

2. 
Which of the following indicators of IRI was significantly altered after 2 h of reperfusion, but not after 24 h?

a. 
Muscle edema

b. 
Creatine Kinase

c. 
Lung edema

d. 
Muscle viability
ANSWERS
1. 
c
2. 
b
Hedenqvist et al. Anaesthesia in medetomidine premedicated New Zealand White rabbits: a comparison between intravenous sufentanil–midazolam and isoflurane anaesthesia for orthopaedic surgery, pp. 155-163

Domain 2: Management of Pain and Distress; Task 2: T2. 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: Anaesthesia in rabbits is associated with a high mortality rate, in healthy as well as sick animals. 
Problem - Interest: Every type of refinement that may reduce anaesthesia-related risks is an economic as well as ethical improvement. Moreover, with some research techniques, such as magnetic resonance imaging, positron emission tomography or extracorporeal studies (e.g. in a heart–lung machine) or during transportation of anaesthetized animals, there is a need for alternatives to inhalation anaesthesia. 
Aim: The combination under maintenance with either sufentanil–midazolam or isoflurane anaesthesia was evaluated, by measuring cardiorespiratory variables and serum lactate and total protein, and blood glucose in medetomidine- premedicated NZW rabbits undergoing stifle joint surgery for the creation of cartilage defects.

Material And Methods: 
Animals - 18 female New Zealand White rabbits. 
Anaesthesia - Rabbits were anaesthetized with sufentanil–midazolam by IV infusion (SUF–MID, n=9) or isoflurane (ISO, n=9) for bilateral creation of an osteochondral defect in the medial femur condyle. Premedication was performed with 0.1 mg/kg medetomidine SC and anaesthesia induction by 1.1 μg/kg sufentanil and 0.2 mg/kg midazolam IV in both groups. 
Assessments, Outcome - During surgery (60 min), the effects on respiratory and circulatory variables serum lactate, total protein and blood glucose were examined. Intermittent positive pressure ventilation (IPPV) was initiated if apnoea lasted>30 s or if end-tidal CO2(8 kPa. 
Design and Statistical analysis - Rabbits were randomly allocated with a random number generator (Microsoft Office Excel 2007, Microsoft, Kista, Sweden). This study was not blinded. Student’s t-test or Mann-Whitney rank sum test was used to compare measures between groups. For comparisons within groups, one-way repeated measures analysis of variance (ANOVA) or repeated measures ANOVA on ranks, paired t-test or Kruskal Wallis Wilcoxon matched pairs signed-ranks test were used. A P value<0.05 was considered significant.

Results: The righting reflex was lost in 3 min. IPPV was necessary during most of the anaesthesia for most of the rabbits. Maintenance doses during surgery were 2.0 mg/kg/h sufentanil and 0.4 mg/kg/h midazolam, and 1.4% isoflurane, respectively. Mean arterial blood pressure (MAP) was higher in group SUF–MID than group ISO during surgery (63±12 vs 50±8 mmHg). In group ISO the heart rate was higher during surgery than before anaesthesia (197±26 vs 158±40 bpm) as was blood glucose (9±2 vs 12±3 mmol/L). Serum lactate levels remained unchanged whereas total protein decreased in both groups. Time to recover from anaesthesia did not differ between groups (20 min). Intravenous sufentanil–midazolam infusion provided surgical anaesthesia with a higher MAP than isoflurane anaesthesia. The protocol can be useful in situations in which gas anaesthesia cannot be used or in animals with limited cardiovascular reserves. However, IPPV is necessary.

Discussion and Conclusion:  In spite of the limited number of animals in this study, intravenous use of sufentanil–midazolam seems to provide effective anaesthesia in rabbits undergoing surgical procedures, and is especially useful in cases when inhalation anaesthesia is not an option.

QUESTIONS
1. 
True or False. The rabbit (Oryctolagus cuniculus) is the third most commonly used laboratory animal species, and is frequently used in orthopaedic research.

2. 
Anaesthesia in rabbits is associated with a high mortality rate, in healthy as well as sick animals. The reasons are largely unknown however possible causes are: 
a. 
High stress levels
b. 
Difficulty of intubation and failure to intubate the airways
c. 
Neglect in monitoring during and after anaesthesia.
d. 
High prevalence of hypotension
e. 
All of them are true
3. 
True or False.  The rabbit is known to be one of the most difficult animal species to endotracheally intubate.

4. 
The use of sufentanil–midazolam for intravenous infusion anaesthesia in medetomidine-premedicated female New Zealand White (NZW) rabbits was recently evaluated and the conclusion was that:
a. 
Provided anaesthesia with a rapid and smooth induction
b. 
Provided anaesthesia with a rapid and smooth recovery
c. 
Marked depression of nociceptive reflexes
d. 
Good muscle relaxation
e. An increase in cardiac output, whereas blood pressure and respiratory rate were markedly decreased
f. 
All of them are true
 

ANSWERS
1. 
True
2. 
e
3. 
True
4. 
f
 
Hulse et al. A model describing the use of a bronchial blocking device and a sheathed bronchoscope for pulmonary aspiration studies in the Göttingen minipig, pp. 164-169

SUMMARY: The authors describe in this article the use of a bronchial blocking device and a sheathed bronchoscope which enabled sterile endobronchial substance administration in Göttingen minipigs, and allowed pulmonary aspiration studies to be conducted with each animal acting as its own control. The administration of test substances into a single lung, or lung lobe, allows the remaining untreated lung to act as an experimental control and effectively halves the number of animals required in a given experiment. It reduces the likelihood of early fatal pulmonary failure when noxious substances are studied which may lessen the need for replacement animals. However, the ease of substance administration and the subsequent analysis of its effects, for example by bronchoalveolar lavage or bronchoscopy, depend critically on the size of the animal model. The advantages of using minipigs; ease of handling, reduced housing requirements, genetic homogeneity, etc. are reduced if their diminutive size makes lung studies difficult.
 

QUESTIONS
1. 
Using right-sided double lumen endotracheal tubes (DLTs) in pigs is likely to obstruct the right accessory bronchus causing right apical lung collapse and increased intrapulmonary shunt

2. 
The repeated use of segmental bronchoalveolar lavage (BAL) and bronchoscopy has no negative effects on the distal airways

3. 
The use of neuromuscular blocking agent (NMBAs) in laboratory animals is rigorously controlled by most licensing authorities because, used improperly, the risk exists that recipients may undergo noxious procedures while conscious but are incapable of motor reaction

4. 
The use of Rocuronium (NMBA) is useless in preventing coughing in response to bronchial stimulation which can make endobronchial manipulations more difficult and could cause unwanted injury

5. 
Pigs have obvious advantages over smaller rodent models of lung injury including ease of bronchoscopy, segmental bronchoalveolar lavage (BAL) and serial lung biopsies

 

ANSWERS
1. 
True

2. 
False: The repeated use of BAL and bronchoscopy increases the risk of iatrogenic infection of the distal airway and necessitates the use of either sterilized bronchoscopes or a bronchial sheath

3. 
True

4. 
False: The use of Rocuronium is useful in preventing coughing in response to bronchial stimulation
5. 
True

Keibl et al. Comparison of Ringer’s solution with 0.4% glucose or without in intraoperative infusion regimens for the prevention of hypoglycemia in juvenile pigs, pp. 170-176
SUMMARY: The aim of the current study was to compare the perioperative fluid administration of Ringer’s solution with or without the addition of a minimal amount of glucose (final concentration of 0.4% glucose) to prevent the hypoglycemic episodes frequently observed in juvenile minipigs.
Therefore the main study parameters measured were the blood glucose level, changes in electrolytes (sodium, chloride, potassium and calcium) and the acid-base balance (pH, base excess (BE) lactate and bicarbonate (HCO3)).
They used twenty juvenile male pigs (31.7 ± 5.2 kg) that were fasted overnight in the day before surgery. In group 1 (Ri) (n=10) animals were given Ringer’s solution and in group 2 (Ri-Glu) (n=10) animals received Ringer’s solution enriched with 0.4% glucose. During a standardized surgery of approximately one hour under anesthesia, one liter of the study fluid was infused intravenously. Blood samples were taken before and after surgery.
Starting from equal baselines the two different infused fluids affected the blood glucose levels with a significant difference: In group 1, the infusion of Ringer’s solution led to a decrease of baseline blood glucose levels with 50% of the animals being hypoglycemic, while in group 2 showed a significant increase and no pigs from this group became hypoglycemic. Sodium levels significantly decreased and calcium level significantly increased in both groups within the normal range. In contrast to group 2, potassium levels significantly decreased in group 1.

 

This study showed that the addition of as little as 0.4% glucose in the isotonic crystalloid infusion regimens in juvenile pigs during surgery can prevent the hypoglycemia.

 

QUESTIONS
1. 
Which of the following are components of a commercial Ringer’s solution?

a. 
Sodium (147.2 mmol/L)

b. 
Chloride (155.7 mmol/L)

c. 
Calcium (2.25 mmol/L)

d. 
Potassium (4.0 mmol/L)

e. 
All of the above

2. 
The use of pure glucose solutions (5%) is not recommended in the perioperative setting because of the risk of cellular oedema and brain damage

3. 
Young minipigs tend to develop hypoglycemia more frequently than older animals.

4. 
The effects of hypoglycemia are:

a. 
Vascular dysfunction

b. 
Oxidative stress

c. 
Inflammation

d. 
Hypercoagulability

e. 
All of the above

ANSWERS
1. 
e
2. 
True
3. 
True
4. 
e
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