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Kukavica-Ibrulj and Levesque.  Animal models of chronic lung infection with Pseudomonas aeruginosa: useful tools for cystic fibrosis studies, pp. 389-412
TaskT1. Facilitate or provide research support 

Species: primary-mouse

SUMMARY: Cystic fibrosis is the most common and fatal autosomal recessive disease affecting the Caucasian population.  It occurs in 1 in 3300 live births and with medical therapy and dietary management affected individuals have a life expectancy of 30 years.  The most common genetic defect, present in 70% of cystic fibrosis patients, is DF508. DF508 is a trinucleotide deletion in exon 10 resulting in the absence of a phenylalanine amino acid residue within the nucleotide binding region of the cystic fibrosis transmembrane regulator (CFTR) protein. This protein acts as a chloride ion channel at the apical surface of epithelial cells. The defective protein is produced but is not transported from the endoplasmic reticulum to the cell surface.  The genetic defect is manifest by thick mucus accumulation that chronically results in intestinal blockage and accumulation of thick secretory material in the lungs.  Biliary stasis and fibrosis, exocrine pancreatic insufficiency and reproductive failure in men are also manifestations of the disease, but the majority of affected individuals succumb to recurrent lung disease, principally overgrowth of Pseudomonas aeruginosa and bronchiectasis.  To date, there are no natural animal models of this disease.  Animal models of chronic infection with Pseudomonas aeruginosa have been developed by inoculating animals with Pseudomonas embedded in agar or alginate beads.  Genetically engineered mice that carry the human genetic defect in the corresponding mouse cystic fibrosis gene locus have also been developed.  Although these mice develop the intestinal manifestation they do not spontaneously develop lung disease.  CFTR knockout mice bred to congenicity on C57BL/6J background do manifest pathology in all organs similar to humans with cystic fibrosis.  Transgenic mice engineered to over express sodium pumps in airway epithelium manifest lung pathology similar to that seen in humans affected by cystic fibrosis.  In these mice increased sodium absorption results in diminished height and increased viscosity of periciliary fluid that impairs mucociliary clearance. In the future, species such as sheep, pig or cat cystic fibrosis models  may be developed to elucidate the contribution of submucosal  glands to the development of lung disease because similar to humans, these animals  have submucosal  more distally in the airways, whereas mice only have submucosal glands in the proximal trachea.  In conclusion, there is not a single animal model that completely mimics the disease manifestations of cystic fibrosis in humans.  Available animal models are valuable for elucidating particular aspects of cystic fibrosis. Continued refinement of cystic fibrosis animal models, particularly addressing chronic infection with Pseudomonas is still needed. 

QUESTIONS:
1.
Which is the most prevalent and clinically significant pathogen in patients with cystic fibrosis?

a.
Staphylococcus aureus


b.
Escherichia coli

c.
Pneumocystis carinii

d.
Pseudomonas aeruginosa

2.
T/F: Cystic fibrosis is the most common and fatal autosomal –dominant disorder in the Caucasian population.

3.
T/F: The primary defect in cystic fibrosis is a nonfunctional chloride-ion channel at the apical membrane of epithelial cells.

4.
Cystic fibrosis patients have functional defects in

a.
Pancreas

b.
Liver

c.
Intestine

d.
Vas deferens

e.
Lung

f.
All of the above

5.
T/F Naturally occurring animal models of cystic fibrosis have been identified

6.
Chronic infection with Pseudomonas aeruginosa typified in cystic fibrosis patients is accompanied by which of the following changes

a.
P. aeruginosa switches into a biofilm mode of growth

b.
P. aeruginosa colonies have a mucoidy phenotype

c.
B-band O antigen of LPS changes

d.
Flagellar motility is lost

e.
All of the above

7.
In human cystic fibrosis, the major cause of morbidity and early mortality is

a.
Pancreatic insufficiency

b.
 Intestinal blockage

c.
Lung disease

d.
Biliary fibrosis

8.
T/F compared to instilling free live organisms, injection of P aeruginosa embedded in agar or alginate beads to induce chronic lung infection more closely mimics the chronic lung infection in human CF patients.

9.
Animals used to mimic chronic pulmonary infection seen in cystic fibrosis include:

a.
Rat

b.
Mouse

c.
Guinea pig

d.
Rhesus monkey

e.
All of the above

10.
T/F: In contrast to humans with cystic fibrosis, mice carrying the human genetic defect responsible for cystic fibrosis or mice having gene targeted disruption of the murine cystic fibrosis TR locus do not demonstrate spontaneous chronic lung disease,

ANSWERS:
1.
D

2. 
F - autosomal recessive

3.
T

4.
F

5.
F

6. 
E

7.
C

8.
T

9. 
E

10.
T

Speakman et al.  The contribution of animal models to the study of obesity, pp. 413-432
SUMMARY: this is a review paper on the contribution that animal models have made to the study of obesity. With the epidemic of obesity growing in numbers and geographical distribution, the authors argue that the use of animals in this field has already made very significant contributions and is likely to continue doing so in the future. Under the heading "Physiological and genetic basis of obesity", the authors list various animal models that have given us insights into the complex causes behind this condition. From single-gene spontaneous mutations such as the ob/ob mouse, to complex breeding experiments establishing QTLs that influence this phenotype, through delicate transgenic models targeting specific genes, such as the knock-in s/s mouse, or artificially-generated single-gene loss of function mutations (chemical or radiation mutagenesis). Other species, such as Old World primates and dogs have also contributed to the understanding of obesity, especially through the study of their response to high-fat diets and other environmental effects. Similarly, small mammals displaying annual cycles of body mass and adiposity, such as the Siberian hamster or the collared lemming, have also made their contribution by providing insights on the mechanisms underlying the regulation of body mass. 

Under the heading "Animal studies of environmental effects", the authors take a look at the knowledge on obesity gained by exposing animals to high-fat and palatable diets, both as adults or, through the dam, whilst they are in-utero (the study of the so-called epigenetic effect).

Finally, the last two sections of the review deal with animal studies on calorie-restriction diets and the development of anti-obesity pharmaceuticals.

QUESTIONS:
1.
Which of the following is not a spontaneous single-gene loss-of-function mutation?
A.
ob/ob mouse

B.
db/db mouse

C.
SMA-1 mouse

D.
fa/fa rat
2.
Which of the following cytokine hormones is derived from adipocytes?
A.
Leptin

B.
Erythropoietin

C.
Interferon

D.
Interleukin-10
3.
Which of the following statements does not apply to the axl (tyrosine kinase receptor) knock-out mouse?
A.
It shows hyperglycemia
B.
It shows hyperinsulinemia
C.
It shows insulin resistance

D.
It shows progressive obesity

E.
It is hyperphagic
4.
Obesity is primarily a polygenic trait: true or false?
5.
Which of the following statements is true?
A.
The Syrian or golden hamster shows maximal body mass in the winter.

B.
The Siberian or Djungarian hamster does not show seasonality in obesity and body mass.

C.
The collared lemming shows maximal body mass in the summer.

D.
Artificial changes to photoperiod do not influence a Syrian hamster's body mass and adiposity.
6.
What is the Arcuate Nucleus (ARC)?
7.
Obesity caused by single-gene mutations in the general human population is very rare: true or false? 
8.
Which factors are involved in the development of obesity in both humans and animals?
A.
Genetic

B.
Metabolic

C.
Behavioral
D.
Environmental

E.
All of the above
9.
What is the main effect of neuropeptide Y (NPY) when introduced directly into the brain?
10.
Which of the following statements is false with respect to the Late Onset Obesity (LOB) mutant rat?
A.
The LOB mutation is an autosomal dominant trait.

B.
Males of the strain develop visceral obesity

C.
Obesity occurs even when animals are fed a low-fat diet

D.
Animals show insulin resistance.
11.
 What are epigenetic effects?
12.
 Rodents are good models for studying the environmental effects on obesity because:

A.
Their caloric intake can easily be controlled and manipulated

B.
The conditions in-utero can be equally controlled and manipulated

C.
Their comparatively short life-spans allows for the study of whole timescale effects

D.
All of the above.
13.
The anti-obesity drug Rimonabant, developed as a result of studies in animals, is a:

A.
Leptin receptor type II antagonist

B.
TNF-alpha uptake inhibitor

C.
Cannabinoid receptor type 1 antagonist

D.
Adipocyte uptake regulator
14.
Which of the following is false?
A.
Quantitative Trait Loci (QTL) are a valuable tool to identify regions of the genome responsible for polygenic phenotypes

B.
QTL are most commonly detected from F1 generation intercrosses

C.
Over 200 obesity QTL have been identified in the mouse genome

D.
Most of the obesity QTL in the mouse has been identified at the same chromosomal region 

ANSWERS:

1.
C

2.
A

3.
E

4.
True

5.
A

6.
An area of the hypothalamus that is involved in modulating feeding and energy expenditure.

7.
True

8.
E

9.
It is a potent stimulator of feeding behavior
10.
D

11.
They are in-utero, heritable effects on the phenotype that are caused by mechanisms other than changes to the DNA; they are so-called because they are difficult to separate from genetic effects.

12.
D

13.
C

14.
B

Wang and Yan.  Biomedical imaging in the safety evaluation of new drugs, pp. 433-441
SUMMARY: This paper focuses on the role imaging can play in reducing attrition in drug development, by improving safety assessment of new candidate drugs, before they proceed into clinical trials in human subjects. Applications of bioimaging for drug safety evaluation can be divided into four categories:
· Ex vivo specimen imaging- usually performed with high resolution scanners (4.7 T and above) allows substitution of traditional histological methods for the assessment of pathological changes.

· In vivo animal imaging, usually in longitudinal studies- the use of non-invasive imaging allows the assessment of lesion progression or regression and reduces the total number of animals used in the studies (compared to histology). Liver and heart are key organs to assess during toxicology evaluation. MRI and/or ultrasonography have been reported to be used in safety longitudinal studies assessing both cardiac and hepatotoxicity.

· Animal imaging for clinical imaging biomarker development

· Imaging in clinical trials- imaging is often the only practical mean to obtain drug safety information from human patients during clinical trials.

 

QUESTIONS:
1. The only imaging methods applicable in preclinical development are MRI and ultrasonography- T/F

2. Quantification of pathological changes can only be carried out with traditional histopathology methods- T/F

3. Imaging findings during safety studies can be potentially translated into safety biomarkers for clinical trials- T/F

 

ANSWERS:
1. F

2. F

3. T

PAPERS

Miyamoto et al.  Use of soft hydrothermal processing to improve and recycle bedding for laboratory animals, pp. 442-452
SUMMARY: In this paper improved fresh softwood bedding and recycled softwood bedding were evaluated by comparing their chemical and physical properties. A hydrothermal process was used for improving fresh or recycling used softwood bedding by exposing the bedding to dry steam (high-temperature and high pressure). Four different beddings were tested: fresh, used, improved (= fresh bedding after treatment) and recycled bedding (used bedding after treatment). 

The results showed that the hydrothermal process removes both harmful organic components and aromatic hydrocarbons from fresh or used softwood bedding. 

The treatment of the fresh or used bedding has a positive impact on the science as treated bedding contains less volatile and harmful components, which are harmful to the animal and might influence a scientific outcome. 

QUESTIONS:

1.
What do you understand under hydrothermal process?  

2.
Please list the different parameters, which were used to evaluate the chemical and physical properties before and after treatment of fresh and used bedding.

3.
False/ True 

a.
Soft hydrothermal treatment increases the number of acidic functional groups on the bedding surface and gives it a high adsorptive efficiency towards ammonia gas. 

b.
Dry steam has no effect on extracting organic components from the wood used for the bedding. 

c.
Treatment increases the amount of airborne dust particles in the animal room. 

d.
The optimal conditions for improving fresh bedding and recycling used bedding were 0.35 MPa and 140oC for 60min and 0.45 MPa and 150oC for 90min. 

ANSWERS: 

1. The extraction technique is based on the use of water as the solvent at a temperature range of 100-200oC and a pressure below saturated vapour pressure. 

2. a.
Amount of organic substance and moisture in the bedding 
b.
Bedding microstructure and bedding surface area 

      c.
Elemental analysis of the bedding 

3.
a.
T


b.
F


c.
F


d.
T 

Egermann et al.  A sheep model for fracture treatment in osteoporosis: benefits of the model versus animal welfare, pp. 453-464
	SUMMARY:  Osteoporosis is a major health problem in western populations as a result of increased life expectancy.  Twenty percent of osteoporotic patients die within one year of fracture because of long-term hospitalization.   Despite fracture fixation, failure rate is high because of weak bone structure.  Therefore, animal models are necessary to evaluate new treatment options in osteoporotic bone.  However, unlike in humans, osteoporosis in animals is rare.  Sheep are a promising model because their skeletons are comparable to humans and they have hormone profiles similar to women.  Ovariectomy alone decreases bone density in sheep, but not matching the degree of bone density loss in human osteoporosis.  Therefore, a protocol was developed to combine estrogen deficiency, calcium and phosphate restricted diet, movement restriction and high-dose steroid treatment in Swiss mountain sheep.  This study evaluated combinations of these treatments (OVX + diet, OVX + steroid, OVX + diet + steroid) over six months and examined bone mineral density (BMD) and micro-architecture.  The study found that OVX + diet + steroids were the most effective, and these sheep were used to investigate fracture healing of a midshaft tibial osteotomy that was stabilized with an external fixator.  Steroid therapy was discontinued three months prior to osteotomy.  Side effects in the study were mostly seen in the sheep given steriod therapy and included alopecia, infection, and abscess and occurred during the first 12 weeks of osteoporosis induction.  Mycobacteria pseudotuberculosis was found to be the causative agent in the abscesses.  This study was able to minimize the side-effects by using fewer higher dose injections of steroids rather than more frequent low doses.  

 

QUESTIONS:

1.   Fractures associated with osteoporosis are located where?

a.   Proximal femur

b.   Lumbar vertebrae

c.   Distal radius

d.   All of the above

2.   What is BMD and how is it measured?

3.   Was the incidence of side-effects related to age in the sheep?

4.  T/F Injection number, rather than amount of steroid, seemed to be the main reason for many side-effects, especially abscess, in this study.

 

ANSWERS:
1.   d

2.  Bone mineral density, measured by peripheral quantitative computed tomography (pQCT) using a Densiscan 1000 scanner.  Osteoporosis is defined as a decrease in BMD >2.5 SD below the mean.

3.   Yes.  In sheep > 7yrs 61%had side-effects, <7yrs 38% had side-effects

4.   T

	


Dias et al.  Assessment of markers of bone formation under controlled environmental factors and their correlation with serum minerals in adult sheep as a model for orthopaedic research, pp. 465-472

SUMMARY: Sheep is being used as an experimental model in osteoporosis, metabolic bone disease, and orthopedic studies. All these pathologies need to know how is running bone formation. Until now, bone formation was studied through imaging, histological and histomorphometric techniques, and mechanical test.
Serum total and bone specific isoform of alkaline phosphatase (ALP and BALP), and serum osteocalcin (OC) are the two most commonly used bone formation markers for clinical and research purpose in evaluation in osteoporosis, metabolic bone disease, and orthopedic studies, in sheep and in humans.  BALP play a role in bone matrix mineralization, and the quantitative measurement of serum BALP is used for clinical purpose as an indicator of osteoblastic activity. OC is synthesized by osteoblast during the extracellular matrix (ECM) mineralization period, and serum OC concentrations can be used to determine the level of bone formation.
In this paper, they have studied the relevance of markers of bone turnover in adult sheep under controlled environmental conditions and their correlation with the serum minerals: Ca, P, MG and Ca2+.
ALP was found to be within the reference range published before 69-387 U/L. BALP activity was found 15.0+/-5.44 UL. There were found large inter-individual variations for ALP, BALP, and ratio ALP/BALP.  BALP have advantages with other markers because its half-life is 40h and the diurnal variations are very small when compared with OC. Mean value for intact OC was 13.02 +/-1.87 ng. In serum OC measurement has a short half-life of 20 min in the circulation and it is influenced for the circadian rhythm. The values of serum minerals in this study were within the normal general reference values published Ca: 2.88-3.20, Ca2+: 1.25-1.6, P: 1.62-2.36, Mg: 0.9-1.31 mmol/L.

They verified correlation between ALP and OC with Ca, and no correlation between BALP and OC probably because BALP and OC are synthesized by different osteoblasts. BALP increases during osteoblast proliferation and ECM development and maturation stages and decreases when mineralization is advanced in time and OC is synthesized during mineralization.

QUESTIONS:
1.
What are the most commonly used bone formation markers for clinical and research purpose?

a.
ALT

b.
GOT

c.
BALP, ALP, and OC
2.
OC in serum is a good marker for bone formation because its half-life time is more than 40h T/F 
3.
BALP and OC are correlated. T/F 
4.
BALP level increase during mineralization and OC during ECM development T/F

ANSWERS:
1.
C

2.
F

3.
F

4.
F

Bert et al.  Repeated anaesthesia with isoflurane and xylazine/levomethadone/fenpipramide premedication in female Beagle dogs: influence on general health and wellbeing, pp. 473-482

SUMMARY: In experimental studies, in order to reduce animal numbers, it is common to use single animals a number of times if the experiment will allow this without causing undue stress. It is unknown, however, whether this causes any effects on the animals physiological and behavioural status. This study looked at differences between anaesthetics performed at 2 weeks compared to 8 weeks within the framework of an existing study. Parameters looked at included: body weight, body temperature, respiratory rate, blood pressure, reflexes and heart rate. Behaviour on recovery was also recorded for one hour. The anaesthetic regime used was xylazine/levomethadone/fenpipramide as premedication with maintenance on isoflurane. Results from the study showed no statistically significant difference in the parameters analysed between dogs that were occasionally anaesthetised or more frequently anaesthetised. Anaesthetic effects are also most prominent 24 hours after the anaesthetic treatment. 

QUESTIONS:
1. T/F- More frequent anaesthesia had an effect on beagle well-being in this study.  

2. T/F – Anaesthetic effects continue for up to 48 hours post anaesthesia. 
ANSWERS:
1. F

2. F

Gould.  The effect of ketamine/xylazine and carbon dioxide on plasma luteinizing hormone releasing hormone and testosterone concentrations in the male Norway rat, pp. 483-488

SUMMARY: In the present study the effect of the anaesthetic combination ketamine /xylazine and the additional effects of CO2 on testosterone and LHRH (luteinizing hormone releasing hormone) in the plasma of male Norway rats. 

Twenty-two Ruakura Animal Colony-bred Sprague-Dawley sexually naïve male rats were used. They were group-housed and assigned to one of three treatment groups. 

Group 1 was sedated with Ketamine/Xylazine and euthanized with CO2 one hour after sedation. Group 2 was sedated with Ketamine/Xylazine and euthanized with CO2 24 hours after sedation. Animals of group 3 were euthanized with CO2 (control group). All rats had blood samples taken by venipuncture from the saphenous vein before treatment.   A second blood sample was taken by cardiac puncture after CO2 euthanasia.

The results suggested that the sedation and/ or CO2 euthanasia did not affect significantly testosterone concentrations but the LHRH concentration.  Hence it is recommended to study the effects of an anaesthetic or euthanizing agent on hormones using a small group of animals prior to conducting the main study. 

QUESTIONS:

1. How was the xylazine/ketamine combination administered? 

2. What was the concentration of xylazine/ketamine?

3. How were the total testosterone and LHRH concentrations measured?

4. True/False 

a.
There was no significant change in testosterone concentration one hour or 24 hour after sedation in comparison to the control group.

b.
There was a significant change in testosterone concentration after CO2 Euthanasia. 

c.
LHRH concentration started to decrease one hour after sedation and continued to decrease up to 24 hours after sedation in comparison to the control group. 

d.
The CO2 only group had significantly lower LHRH concentrations 

ANSWERS: 
1. Intraperitoneal route

2. 3.75 mg Ketamine and 0.5mg Xylazine by 100g bodyweight

3. Testosterone ELISA, LHRH  Radio Immunoassay 

4. a) T; b) F; c) T; d) T

 

Dorsch et al.  Collection and cryopreservation of preimplantation embryos of Cavia porcellus, pp. 489-494

SUMMARY: Individual differences and a rather long-lasting reproductive cycle, as well as the relatively small number of oocytes that mature during one reproductive cycle makes it difficult to establish a cryopreserved stock of preimplantation embryos of the guinea pig (Cavia porcellus) when compared with other laboratory rodents. Only a few data for superovulation protocols that can be used for routine laboratory use in guinea pigs are available. However, a huge number of different strains exist for many purposes and the establishment of a frozen repository makes sense. Here, we describe the successful freezing of preimplatation embryos of the strain 2BS with a two-step freezing protocol in a freezing medium containing 1,2-propanediol as cryoprotectant. Human menopausal gonodotropin induced superovulation in the embryo donors.
QUESTIONS:

1. If you compare with mice and rats, guinea-pigs have big- to huge-sized litters and a lot of preimplantation embryos can be obtained from one female. Is this true or false?

2. For the purpose of establishing a frozen repository, which protocol could it seem more practicable, and what problem does it have?

3. According to this study, which is the best day for collecting preimplantation embryos for cryopreservation from superovulated guinea pigs?

4. Why is so successful the modified protocol of Suzuki et al.(2000) in inducing oestrus and vaginal opening?

5. Comparing PROH and DMSO protocols of preimplantation embryos of the guinea pig, which one was superior according this study?

6. What is the most important factor for a successful cryopreservation?

ANSWERS:
1. FALSE

2. A protocol using human menopausal gonadotropin (hMG) administered subcutaneously on three consecutive days of the oestrus cycle, but it would need to be optimized for routine use.

3. The day 2.5 of pregnancy

4. Because superovulated females produce considerably more embryos than untreated animals, and it´s a reliable, fast and inexpensive method

5. PROH was superior

6. That most of the intracellular water is removed while at the same time an osmotic shock is avoided

Young et al.   Quantitative rat liver function test by galactose single point method, pp. 495-504
Task 9– Collaborate on the Selection and Development of Animal Models (K5-characterization of animal models)
Primary species – Rat

Purpose:  To investigate the galactose single point (GSP) method, a residual liver function test recommended by the US FDA, which can be useful for liver function measurements in rats.
Introduction:  Results of a previous study indicate that the GSP method correlates well with the severity of liver disease in patients with chronic hepatitis, cirrhosis, and hepatocellular carcinoma. Measurements of the metabolic capacity of a certain compound (e.g., galactose), can assume a metabolic rate-limiting step in the liver, making it possible to obtain a representative value of residual liver function. 
Galactose is a naturally forming sugar with a high extraction ratio that is 90% metabolized in the liver. Galactose is metabolized through a cytosolic pathway independent of the cytochrome P450 system. In the liver, galactose is catalyzed by galactokinase to glucose-1-phosphate; this is the rate-limiting state in the hepatocyte. Because galactose has a high extraction ratio its metabolism is dependent on liver blood flow and hepatic functional mass. The GSP method has been recommended by the US FDA in the guidance for industry pharmacokinetics in patients with impaired hepatic function.
To determine whether the GSP method would reflect the degree of hepatic injury in rats, the hepatotoxin, carbon tetrachloride (CCl4) – known for causing severe hepatotoxicity, and isoniazid (INH)– known for causing mild hepatotoxicity, were used.  An amidase inhibitor, bis-p-nitrophenyl phosphate (BNPP), was used to prevent INH-induced hepatocellular damage.
The GSP value was determined in dried blood samples obtained from the tail vein, and compared with the usual indicators of hepatocellular injury, plasma alanine aminotransferase (ALT) and aspartate aminotransferase (AST) activity, and with a score obtained from histological evaluation of liver samples.
Materials and Methods: Male Sprague-Dawley rats weighing from 300 to 325 grams were used. All rats underwent surgery for placement of a jugular venous catheter. 
GSP in rats:  CCl4 (1 mL/kg ) in corn oil was administered to rats (n = 8) via IP injection. Control rats (n = 8) were injected with corn oil only. Galactose tests was assayed 24 hours after CCl injection to determine functional liver cell mass. Galactose was injected IV (40% galactose, 0.5 g/kg). The rate of elimination was determined by the phosphorylation of galactose by galactokinase. Dried blood samples were taken a 5, 10, 15, 30, 45, 60, and 90 minutes after injection. A colorimetric galactose dehydrogenase method was used to measure galactose concentrations.
INH-treated rats:  Three study groups were used. In treatment group 1 (n = 7 rats), INH was injected IP at a dose of 150 mg/kg per day for 21 days. In treatment group 2 (n = 6), INH and BNPP were injected IP for 21 days. The third control group (n = 20) received saline solution IP for 21 days. The GSP method was applied before and 21 days after treatment.
Enzyme measurements:  Blood samples were collected before and after galactose injection.
Light and electron microscopy:  At the end of the treatment, all animals were euthanized and liver was immediately removed for evaluation via light and electron microscopy. Histological findings were graded by use of the histological activity index (HAI). The total HAI score is divided into 2 components: HAI-necroinflammation (HAI-NI) and fibrosis.

Results: GSP in rats:  Galactose disposition in rats follows a two-compartment open model: one rapid distribution phase followed by an elimination phase. Galactose concentrations in blood from control rats were significantly different from that from CCl4-treated rats at 45 and 90 minutes after galactose administration.
CCL4 treatment for 24 hours caused increases in AST and ALT activity, which were significantly different from those of control rats. There was also a significant difference in HAI-NI scores between control and CCl4 treated rats. The GSP values correlated with HAI-NI scores.
IHN-treated rats:  After 21 days of INH treatment, hepatocellular disintegration and vacuolation was detected in pericentral vein hepatocytes; however, no hepatic necrosis was observed. Electron microscopic evaluation of livers from INH-treated rats revealed marked proliferation of rough endoplasmic reticulum (rER), compared with livers from control and INH-BNPP-treated rats. Compared with control rats, there was no significant difference in AST and ALT activities between INH and INH-BNPP treatments for 21 days.  Average GSP values were significantly different between control and INH-BNPP treated rats, compared with INH-treated rats. A significant difference was also detected when comparing HAI-NI scores from INH-treated rats, compared with control and INH-BNPP treated rats. There were significant correlations in GSP values and HAI-NI scores between control and INH groups and between INH and INH-BNPP groups. After 21 days, the value of GSP in the INH and INH-BNPP groups increased by 61.8% and 15.3%, respectively, over baseline values, indicating that BNPP could attenuate liver impairment induced by INH.
Discussion: Results indicated that the GSP method is a simple and useful tool for quantitative determination of rat liver function with various injuries, based on marked increases in GSP value after CCl4- or INH-induced hepatic necrosis, with high sensitivity for detection even at early stages of liver disease.
QUESTIONS:

1. Galactose is primarily metabolized in the _______.

2. In the metabolism of galactose, what is the rate-limiting step?

3. What is carbon tetrachloride known for?

4. What is isoniazid known for?

5. Compared with livers from control rats, electron microscopic evaluation of livers from isoniazid-treated rats revealed marked proliferation of what cellular structure?

ANSWERS:

1. Galactose is primarily metabolized in the liver.

2. In the metabolism of galactose, the rate-limiting step is the catalysis of galactose by galactokinase to glucose-1-phosphate.

3. Carbon tetrachloride is known for causing severe hepatotoxicity. 

4. Isoniazid is known for causing mild hepatotoxicity

5. Compared with livers from control rats, electron microscopic evaluation of livers from isoniazid-treated rats revealed marked proliferation of rough endoplasmic reticulum.

Levionnois and Kronen.  Development of post-sump syndrome in a sheep after mitral valve stenting, pp. 505-510

SUMMARY: A one-year-old sheep received an implant stenting the mural (“posterior”) leaflet of the mitral valve. The surgery was performed on the open, beating heart during cardiopulmonary bypass (CPB). Management of anaesthesia was based on isoflurane with mechanical intermittent positive pressure ventilation (IPPV) of the lungs, combined with intercostal nerve blocks and intravenous fentanyl and lidocaine. Marked cardiovascular depression occurred towards the end of CPB time and required high doses of dopamine, dobutamine, lidocaine and ephedrine to allow for weaning off the CPB pump. Moreover, severe pulmonary dysfunction developed when IPPV was re-initiated after CPB. Hypoxemia persisted throughout the recovery from general anaesthesia. Multiple organ failure developed gradually during the three postoperative days, leading to euthanasia of the animal. As described in this case, marked lung injury associated with some degree of failure of other vital organs may occur in sheep after CPB. Intraoperative cardiorespiratory complications when weaning-off may indicate the development of “post-pump syndrome”.
 
QUESTIONS:
1. Which drug is used in order to limit complement activation during CPB?
2. Which drugs are used in order to further support spontaneous heart beats in generation a minimum systolic arterial blood pressure of 75 mmHg?
3. True or false: Some authors maintain that all patients undergoing CPB sustain some degree of pulmonary injury.
4. What is the pathophysiology of this process (pulmonary injury)?
5. True or false: The signs of haemorrhagic diarrhoea reported in this case report may have been due to this CPB-induced intestinal injury.
6. True or false: The perioperative use of intravenous lidocaine to prevent reperfusion injury. And subsequent multiple organ dysfunction syndrome was not sufficient to stop the development of the systemic disease that led to death of the sheep in the case reported here.
 
ANSWERS:
1. Aprotinin was administered intravenously just after thoracotomy.
2. High doses of intravenous dobutamine infusion (3mg/kg/min), ephredine boli (0.2 mg/kg and a dopamine infusion (6-8 mg/kg/h).
3. True.
4. Complement activation leads to proteolytic enzyme and release of oxygen-free radicals in the pulmonary parenchyma, and various degrees of capillary leak.
5. True.
6. True.
 
Okewole and Olubunmi.  Antibiograms of pathogenic bacteria isolated from laboratory rabbits in Ibadan, Nigeria, pp. 511-514

SUMMARY: this is a short paper describing the isolation, identification and antibiotic sensitivity testing of bacterial pathogens affecting laboratory rabbits at the University of Ibadan (Nigeria). The number of affected rabbits is not given in the paper but we are told that samples were taken both from live animals showing clinical signs and from lesions found at necropsy examinations. The largest number of isolates was of Pasteurella multocida, followed by Bordetella bronchiseptica, Staphylococcus aureus and Pseudomonas alcaligenes. All isolates were found to be sensitive to gentamycin, kanamycin and enrofloxacin. In terms of resistance, the Pseudomonas isolates were found to top the list, showing a lack of sensitivity to a wide panel of antibiotics. The authors suggest that their results may be used as a field guide in the treatment of acute bacterial diseases of rabbits, whilst waiting for isolation and antibiotic sensitivity of the agent.

QUESTIONS:
1.
Which of the following agents is the number one cause of respiratory infections in rabbits?
a.
Pseudomonas alcaligenes

b.
Bordetella bronchiseptica

c.
Pasteurella multocida

d.
Pasteurella pneumotropica

2.
List five clinical signs that rabbits infected with Pasteurella multocida may display at any one time.

3.
Describe at least 5 factors that one needs to consider before choosing an antibiotic for treating a specific condition such as a bacterial respiratory infection.

ANSWERS:
1.
c.
2.
Sneezing, dyspnoea, abscessation, mucopurulent discharge, conjunctivitis, otitis media.

3.
Causative agent, site of infection, suspected or known sensitivity, species, route of administration, pharmacodynamics of the product, interactions with other drugs. 

