Laboratory Animals

Volume 43, Number 2, April 2009
REVIEW ARTICLES

Williams et al.  Key issues concerning environmental enrichment for laboratory-held fish species, pp. 107-120
Tertiary Species: Fish
SUMMARY: The authors point out that an improved knowledge and understanding of the fundamental biological requirements is needed for many of the species of fish held in captivity and, without this knowledge, it is a difficult task to determine the optimal conditions for laboratory culture. The aim of the paper was to review the key issues concerning environmental enrichment for laboratory-held fish species and identify where improvements are required. It provides background information on environmental enrichment, describes enrichment techniques currently used in aquatic ecotoxicology studies, identifies potential restrictions in their use and discusses why more detailed and species-specific guidance is needed. 
QUESTIONS: Answer True (T) or False (F)
1.
In UK Fish are the third most commonly used experimental animals after mice and rats.

2.
The fathead minnow is a member of the Cyprinidae family and is very sensitive to small changes in the range of basic water quality characteristics including pH, alkalinity/hardness, turbidity and temperature.

3.
The use of optical barriers within test vessels has been shown to be an effective tool for reducing aggression and test substance-independent mortality, when conducting acute or chronic fish testing using rainbow trout.

4.
Stocking density in an aquatic system incorporates the number of fish per unit of three-dimensional space as influenced by the number of fish or weight of fish per volume of static or flowing water.

5.
Dither fish is the name used to describe particularly nervous individuals, such as those recently introduced into a husbandry unit.

ANSWERS:
1.
T

2.
F: The fathead minnow is tolerant of a wide range of basic water quality characteristics including pH, alkalinity/hardness, turbidity and temperature.

3.
T

4.
T  

5.
F: The term Dither fish describes groups of well-acclimatized fish placed around the tanks of particularly nervous individuals, such as those recently introduced into a husbandry unit.

Grimholt et al.  A review of the need and possible uses for genetically standardized Atlantic salmon (Salmo salari) in research, pp. 121-126
Tertiary Species: Fish


SUMMARY: This is a study carried out in Norway, where large number s of Atlantic salmon (Salmo salar) are used in research. Most of this fish used in research is provided by local breeders or breeding companies. The genetic constitution of the Atlantic salmon is usually unknown and highly variable. As a result, large numbers of fish are often needed to produce significant results, and these results are often not reproducible. The production of standardized salmon could in many cases reduce the number of animals used in research, and at the same time provide more reproducible results.  The paper provides an overview of the methods available for the production of standardized Atlantic salmon, and discusses the pros and cons of each technique. The use of zebrafish and other well-defined laboratory fish species as a model for salmon is also discussed. The authors explain how access to genetically defined fish would greatly benefit the scientific community, in the same way as genetically defined lines of rodents have revolutionized mammalian research. 

QUESTIONS:

1. 
According to Norwegian statistics, what is the main use of fish in research?
a. 
Genetic research.

b. 
Xenotransplantation studies.

c. 
Studies on anesthesia and analgesia.
d. 
Potency testing of fish vaccines. 

e. 
Infectious diseases.

2. 
What is the Latin name of the zebrafish commonly used in research?

3. 
What is the Latin name of the medaka commonly used in research?

4. 
True or False? The basic knowledge in heath, genomics and embryology of the farmed fish species is usually more advanced than the most common laboratory fish species such as zebrafish and medaka. 

ANSWERS:

1. 
c.

2. 
Danio rerio.

3. 
Oryzias latipes. 

4. 
False. The basic knowledge in heath, genomics and embryology of the most common laboratory fish species such as zebrafish and medaka is usually more advanced than the farmed fish species.
Stypmann et al.  Echocardiographic assessment of global left ventricular function, pp. 127-137

SUMMARY: Doppler-echocardiographic assessment of cardiovascular structure and function in murine models has developed into one of the most commonly used non-invasive techniques during the last years. Recent technical improvements even expanded the possibilities. In this review, they summarize the current options to assess global left ventricular (LV) function in mice using echocardiographic techniques. In detail, standard techniques as structural and functional assessment of the cardiovascular phenotype using one-dimensional M-mode echocardiography, two-dimensional B-mode echocardiography and spectral Doppler signals from mitral inflow respective aortal outflow are presented. Further pros and contras of recently implemented techniques as three-dimensional echocardiography and strain and strain rate measurements are discussed. Deduced measures of LV function as the myocardial performance index according to Tei, estimation of the mean velocity of circumferential fibre shortening, LV wall stress and different algorithms to estimate the LV mass are described in detail. Last but not least, specific features and limitations of murine echocardiography are presented. Future perspectives in respect to new examination techniques like targeted molecular imaging with advanced ultrasound contrast bubbles or improvement of equipment like new generation matrix transducers for murine echocardiography are discussed.
  
QUESTIONS:
1. Which is the limitation of the percentage of LV fractional shortening?
2. True or false: values of LV-EF (LV ejection fraction) are in general significantly lower when compared with reference values for healthy humans under contemporary anaesthetic regimens.
3. True or false: The limitation of load-dependency can be overcome with the recent implementation of tissue Doppler imaging in mice (TDI).
4. True or false: Strain is a bad parameter for regional and global systolic function, whereas strain rate is a bad parameter for diastolic regional and global function.
5. True or false: In models with disrupted symmetry of the LV (e.g. acute or chronic myocardial injury models with or without reperfusion), determination of function is easy.
 
ANSWERS:
1. The systolic function is estimated by assuming symmetry of the LV.
2. False. This parameter is in general significantly higher.
3. True.
4. False: Strain is a good parameter for regional and global systolic function, whereas strain rate is a good parameter for diastolic regional and global function.
5. False: in these models determination of function can be difficult due to great influence of section plane.
PAPERS

Kasanen et al.  A novel dietary restriction method for group-housed rats: weight gain and clinical chemistry characterization, pp. 138-148

Domain 4: Animal Care. K13: watering and feeding.

Primary Species: rat
SUMMARY: The practice of ad libitum (AL) feeding has various widely recognized drawbacks. Instead dietary restriction (DR) reduces the lifespan, the incidence of neoplasia, endocrine disturbances, degenerative kidney changes and other common causes of morbidity in laboratory rodents. Traditional DR may interfere with diurnal rhythms and are not compatible with group-housing of rodents.
In this work a novel dietary restriction, a diet board, was designed. It consisted in two aspen boards with 20 vertical drilled holes; 2-3 mm slot of the hole was visible from the side in order to provide easier access to the food for the animals. 60 male rats of 7 weeks old were maintained during 10 weeks.

The diet board retarded skeletal growth only minimally, whereas major differences were found in body fat depositions. Serum free fatty acid, triglyceride and cholesterol values were lower in DR rats while creatine kinase values were higher. In addition, this method appears to possess refinement potential when compared with traditional methods of dietary restriction.

QUESTIONS: True or False
1. 
T/F. The diet board is introduced as an alternative to routine AL feeding, not as a method for use in studies requiring high levels of dietary control.

2. 
T/F. Collateral problems attributable to the diet board or grouping-housing of the animal with the device were observed.

3. 
T/F. Longer studies will be necessary to verify whether the animals on diet board maintain a lower body weight than AL rats beyond 10 weeks.

4. 
T/F. Food consumption of an animal can be investigated.

5. 
T/F. This method is recommended in young (younger than 8-9 weeks) animals.

ANSWERS:
1. 
T

2.
F

3.
T

4.
F

5.
F

Stokes et al.  Reported analgesic and anaesthetic administration to rodents undergoing experimental surgical procedures, pp. 149-154

Species: Rodents.

 
SUMMARY: A literature review in peer-review journals from ScienceDirect database was carried out to assess trends in the administration of analgesics and anaesthetics to laboratory mice and rats undergoing surgical procedures.  The total number of animals that underwent surgery, species used, type of procedure, anaesthetic regimen and analgesic administration were noted for each study. Two time periods were evaluated, from 200-2001 and 2005-2006. Buprenorphine was the most commonly reported analgesic in both periods (78% in 2000-2001, and 35% in 2005-2006), and NSAIDs (non-steroidal anti-inflammatory drugs) was reported an increase from 11% to 53%. There was also a change in anaesthesia practices, and the use of pentobarbital decreased whereas the use of ketamine/xylazine and isoflurane increased. It was concluded that the use of analgesics has increased and there has been some refinement in the use of anaesthetics, but the findings of the review suggested a significant scope for improvement with respect to the peri-operative care of laboratory rodents. 

QUESTIONS:

1. 
Which of the following analgesics are considered non-steroidal anti-inflammatory drugs?

a. 
Carprofen 

b. 
Flunixin

c. 
Paracetamol 

d. 
Tramadol

e. 
Ketorolac

f. 
All of the above.

2. 
According to the classification of the American College of Laboratory Animal Medicine (ACLAM) Analgesic Task Force, which of the surgical procedures are considered the 2 most potentially painful?

a. 
Craniotomy

b. 
Skin incision

c. 
Laparotomy
d. 
Thoracotomy

e. 
Orthopedic
3. 
Define the term 'multimodal analgesia'.

4. 
True/False. Pentobarbital is the most commonly used anaesthetic drug from the periods of 2000-2001 and 2005-2006.

5. 
True/False. Buprenorphine is the most commonly used analgesic drug from the periods of 2000-2001 and 2005-2006.

ANSWERS:

1. 
a, b, c, e
2. 
d, e
3.
The use of more than one systemic analgesic
4. 
False. Pentobarbital is the most commonly used anaesthetic from the period of 2000-2001, but not from 2005-2006
5. 
True

Verwer et al.  Reducing variation in a rabbit vaccine safety study with particular emphasis on housing conditions and handling, pp. 155-164

SUMMARY: there have been performed several safety studies to assess acute adverse effects in rabbits for pertussis whole-cell vaccine (pWCV). The results of these studies were difficult to interpret due to variation in the experimental outcome. One of the most important evaluated clinical signs is fever (deep-body temperature), and it hasn’t been possible to be evaluated in previous studies because it varies a lot with the stress caused to the animal if it’s not correctly handled. 


The aim of this study is to make a habituation of the animals to the stressful conditions, so as to achieve normal circadian body temperatures and a dose-related increase in temperature after inoculation with little variance. This will allow refining and even using a lower number of animals in future experiments. 

The experimental protocol consisted in comparing the results of the vaccine in two different groups: non handled animals (animals not used to manipulation; as in previous studies) and animals in modified conditions (animals used to manipulation and with some housing conditions variations, as the introduction of dusk and down in the light cycle). 


Data show that conditioning and habituation of rabbits to humans reduce the variation in experimental outcome, giving a normal circadian body temperature. Handling also makes possible to differentiate body temperature responses between vaccine doses used. All these results provide a more robust model for monitoring pWCV adverse effects. 

QUESTIONS 
1. 
Answer to this question in no more than 2 lines: what is the main reason why the rabbit is used as the experimental model to pWCV safety studies instead of other possible laboratory animals? 
2. 
True-False: the immunization with the pertussis vaccine during the study is made in the Sartorius muscle of the hind leg. 
3.
Multiple choice: diurnal rhythm in the rabbit is determined by: 
a. 
Feeding 
b. 
Dusk and down 
c. 
Light intensity 
d. 
All the answers are correct 
4. 
True-False: animals under modified housing conditions (habituated to handling) had a higher antibody titre than the other group (non handled animals). 
ANSWERS
1. Because the rabbit has similar weight and sensitivity for endotoxins comparing to infants; which is the population affected of the adverse effects of the vaccine. 

2. False (is made in the Musculus vastus lateralis)

3. d. All the answers are correct

4. True 

Pritchett-Corning et al.  Contemporary prevalence of infectious agents in laboratory mice and rats, pp. 165-173

SUMMARY: The prevalence of rodent (mice and rats) infectious agents in Europe and USA is estimated from the rate of positive results in the samples received at Charles River Laboratories. The prevalence is one of the determinant factors of the risk of infection for any given agent. Frequently testing of most prevalent agents and infrequently testing for rare agents is recommended. The most prevalent agents in Europe were also the most prevalent in North America.

QUESTIONS:

1.
(T/F) The predictive value of a negative result is the proportion of all negative results which are true negatives.

2.
(T/F) The predictive value of a positive result is the sum of true positives plus false positives that are true positives. 

3.
(T/F) The closer the prevalence is to 0, the higher the predictive value of a positive result.

4.
(T/F) Reovirus is an agent of high prevalence.

5.
(T/F) A positive assay result for an agent of low prevalence is likely to be a true positive.

6.
(T/F) Not all the mice with antibodies against MPV VP2 may also have antibodies against the NS1 protein.

7.
(T/F) LDH is found in red blood cells, so falsely elevated LDH levels may be produced by hemolyzed serum.

8.
(T/F) MNV, MPV, MHV and Rotavirus are considered high prevalent viruses in mice.

9.
(T/F) RRV, RMV, RV, RPV and Toolan’s H-1 are considered high prevalent viruses in rats.

10.
(T/F) Rats can be infected with more than one serotype of parvovirus at the same time.

11.
(T/F) NS1 is not highly conserved among parvoviruses.

12.
(T/F) P. pneumotropica, H. hepaticus and Staphylococcus aureus are the most frequently detected bacteria both in rats and mice.

13.
(T/F) Giardia muris is not pathogenic in rats.

14.
(T/F) Prevalence of agents that are more difficult to transmit declines progressively.

15.
(T/F) Many of the prevalent infectious agents are either shed for long periods even by immunocompetent animals, are highly contagious, and/or remain active for long periods in the environment..

ANSWERS: 
1.
T

2.
T

3.
F

4.
F

5.
F

6.
T

7.
T

8.
T

9.
T

10.
T

11.
T

12.
T

13.
F

14.
T

15.
T

Hata et al.  Kinetic analysis of apolipoproteins in postprandial hypertriglyceridaemia rabbits, pp. 174-181

No summary was provided.
QUESTIONS:
1. What of the following are functions of apolipoproteins?

a. Transport of dietary fats through the bloodstream

b. Enzyme co-factors

c. Receptor ligands

d. a and b


e.
All of them

2.
How many classes of apolipoproteins exist?

a.
6 major classes and several subclasses

b.
Apo-A and Apo-E

c.
Apo-A, Apo-C and Apo-C

d.
Only one class with several subclasses

3.
In which of the following organs have the ability to synthesize apolipoproteins?

a.
Intestine

b.
Liver

c.
Hear

d.
Intestine and liver

4.
What of the following factors regulate the synthesis of apolipoproteins?

a.
Fat content of the diet

b.
Alcohol intake

c.
Hormones

d.
a and b

e.
All of them

5.
What of the following characteristics are related to chylomicrons (CM)?

a.
Are large lipoprotein particles

b.
Are one of the groups of lipoproteins

c.
They transport dietary lipids from the intestines to other locations in the body

d.
All of them

6.
Which of the following are considered lipoproteins?

a.
Chylomicrons

b.
VLDL and IDL

c.
LDL and HDL

d.
All of them

7.
Which of the following are considered chylomicron functions?

a.
Movement of fat and cholesterol within the blood stream

b.
Transport of exogenous lipids to liver, adipose, cardiac and skeletal muscle tissue

c.
Neither of them

d.
Both of them

8.
Which of the following factors increase the risk of suffering ischemic heart disease in humans?

a.
Elevated levels of cholesterol and/or triglycerides in plasma

b.
Metabolic syndrome

c.
All of them

d.
Neither of them

9.
What of the following are characteristics of metabolic syndrome in humans?

a.
Central obesity and hypertriglyceridemia

b.
Glucose intolerance and hypertension

c.
All of them

d.
Neither of them

10.
Which of the following are considered possible general causes of hypertriglyceridemia?

a.
Deficient hydrolysis of triglycerides

b.
Increased hepatic production of very low density lipoproteins (VLDL)

c.
Deficient metabolism of metabolic remnants of CM and VLDL


d.
All of them

11.
Which of the following are considered possible causes of the postprandrial hypertriglyceridemia in the PHT rabbit?

a.
Abnormality of CM remnant receptors of the liver

b.
Deficient amount and activity of lipoprotein lipase (LPL) 

c.
Defect or structural abnormality of apolipoproteins

d.
a and b

e.
a and d

ANSWERS: 
1.
e
2.
a
3.
d
4.
e
5.
d
6.
d
7.
d
8.
c
9.
c
10.
d
11.
d

Sorrells et al.  Effects of environmental enrichment on the amyotrophic lateral sclerosis mouse model, pp. 182-190

Primary Specie: Mouse

 

SUMMARY: The manner in which an animal’s environment is furnished may have significant implications for animal welfare as well as research outcomes. They evaluated four different housing conditions to determine the effects of what has been considered standard rodent enrichment and the exercise opportunities those environments allow on disease progression in the amyotrophic lateral sclerosis mouse model. Forty-eight copper/zinc superoxide dismutase mice (strain: B6SJL-TgN [SOD1-G931]1Gur) (SOD1) and 48 control (C) (strain: B6SJL-TgN[SOD1]2Gur) male mice were randomly assigned to four different conditions where 12 SOD1 and 12 C animals were allotted to each condition. Conditions tested the effects of standard housing, a forced exercise regime, access to a mouse house and opportunity for ad libitum exercise on a running wheel. In addition to the daily all-occurrence behavioral sampling, mice were weighed and tested twice per week on gait and Rotor-Rod™ performance until the mice reached the age of 150 days (C) or met the criteria for our humane endpoint (SOD1). The SOD1 mice exposed to the forced exercise regime and wheel access did better in average lifespan and Rotor-Rod™ performance, than SOD1 mice exposed to the standard cage and mouse house conditions. In SOD1 mice, stride length remained longest throughout the progression of the disease in mice exposed to the forced exercise regime compared with other SOD1 conditions. Within the control group, mice in the standard cage and forced exercise regime conditions performed significantly less than the mice with the mouse house and wheels on the Rotor-Rod™. Alpha motor neuron counts were highest in mice with wheels and in mice exposed to forced exercise regime in both mouse strains. All SOD1 mice had significantly lower alpha neuron counts than controls. These data show that different enrichment strategies affect behavior and disease progression in a transgenic mouse model, and may have implications for the effects of these strategies on experimental outcomes.

 

QUESTIONS:

1. True or false:

a.
Similar studies in neurodegenerative disease found that participation in any physical activity would increase the risk of aggravating the symptoms of individuals diagnosed with Alzheimer’s, or Huntington´s disease
b.
Mice in furnished and super-furnished cages have been shown in another study to gain less weight than mice in non-furnished cages. 
c.
The level of exercise provided by different enrichment will likely have an impact on weight gain

2.   Although 90% of mice created a nesting area with the nestlet, nearly half of the total mice with houses built nests outside the house throughout the duration of the study. What does this observation imply?

3.   Within this study, SOD1 mice in standard caging weighed the most, and SOD1 mice with a mouse house weighed the least. SOD1 mice exposed to the forced exercise regime and mice with wheels only weighed slightly less than mice in standard caging; however, SOD1 mice with wheels showed the highest frequency of ingesting behavior and SOD1 mice exposed to forced exercise were observed ingesting the least in the behavioral data. What do these findings indicate?

4.   By your opinion, which is one of the main conclusion of this study and their data?

 

ANSWERS:

1. a. False, b. False, c. True

2. That nesting material is valuable for non-breeding males despite provision of shelter. 

3. That when considering the frequency of ingesting behaviors observed in both SOD1 mice exposed to forced exercise and SOD1 mice with wheels, both groups maintained good weights.

4. That different enrichment strategies affect behavior and disease progression in a transgenic mouse model, and may have implications for the effects of these strategies on experimental outcomes.
Jung et al.  The effect of defect localization on spontaneousl repair of osteochondral defects on a Gottingen minipig model: a retrospective analysis of the medial patellar groove versus the medial femoral condyle, pp. 191-197
SUMMARY: Spontaneous healing of osteochondral defects is dependent on defect size, depth, geometry and age of the individual, but little is known about the influence of defect location on the natural healing response of osteochondral defects in the knee joint. 

In this study the researcher retrospectively evaluated the histological outcome of spontaneous osteochondral defect healing using two different localisations in the knee of the miniature pigs: either in the central portion of the medial femoral condyle (MFC) or the medial facet of the trochlear groove (TG). 

35 mature Göttingen minipigs of either sex were used and a lesion was produced in either the MFC or TG under aseptic conditions. Animals were euthanized and tissue samples taken 3 and 12 months post surgery.  

The analysis was based on the geometry of the articulating surfaces (plane and congruent in the TG and more convex in the MFC) and showed that the actual peak rim stress and therefore the radial stress gradient were significantly lower in the TG group. 

This resulted in decreased amount of bone and tissue formation in TG defects in comparison to the MFC. In addition the osteochondral defects located in the MFC did show a significantly more frequent cystic subchondral bone cavity after complete restoration of the subchondral bone plate. 

QUESTIONS
1.
Which histology evaluation system was used? 

2.
True/False 

a.
Animals in the TC group limbed for 7-10 days

b.
Animals in the MFC group showed prolonged postoperative recovery in terms of higher pain levels 

c.
In the MFC group the subchondral bone plate was completely restored after 12 months and resulted in subchondral bone cyst formation

d.
Defect size and geometry of the two different defect locations did not differ substantially 

3.
Was there a difference in the histological evaluation between the two locations after 3 months? 

4.
Was the joint load similar in both defect locations? 

5.
Why is it desirable for experimental cartilage healing to have low or even no self repair capacity? 

ANSWERS
1.
A modification of the semi-quantitative scoring system originally described by O’Driscoll et al 

2.
2a F; 2b T; 2c T; 2c T 

3.
No 

4.
Yes 

5.
 It helps to increase the difference between potentially beneficial cartilage healing protocols and empty defects

 

Stieve et al.  Experimental middle ear surgery in rabbits: a new approach for reconstructing the ossicular chain, pp. 198-204

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T4: Treat Disease or Condition as appropriate (K5)

Species: Primary, rabbit (Oryctolagus cuniculus)

SUMMARY: The aim of timpanoplasty is the reconstruction of the ossicular chain to improve hearing. 

Over the past few decades various materials (ceramics and metals) have been recommended, although they do have certain drawbacks such as the dissolution of the materials in long-term implantation, impaired sound conduction, reduced biocompatibility and lack of biointegration, resulting in extrusion. Recently, commercially pure titanium and oxide ceramics have gained significant acceptance. 

A newly developed ossicular chain replacement prosthesis, which is composed of TiO2 ceramic was investigated by performing reconstructive laser (er:YAG laser) surgery of the ossicular chain in the middle ear of rabbits. 

Brainstem audiometry investigations were carried out to verify that the implantation material had no toxic effects and that the use of lasers had no deleterious impact on inner ear function. 

34 six month old New Zealand White female rabbits were divided into 3 groups and euthanized after periods of 28, 84 and 300 days post surgery. 5 rabbits died the first time anaesthesia was induced (anaesthetic protocol: ketamine -25 mg/kg- + midazolam -5 mg/kg- IM, propofol 1 mg/kg IV, isoflurane 1,5%. Analgesia: buprenorphine 5mg SC). 3 animals showed vertigo with nystagmus although this improved without treatment and one wound of 1 animal had to be resutured owing the wound dehiscence. 

No eardrum perforations or stenoses, in contrast to other investigations, were shown. At 28 days postoperatively the incorporation of the prosthesis into the tissue during the healing process occurred without inflammation. Auditory brainstem response revealed no audiometrically detectable damage to the inner ear. Elevated temperature and pressure are regarded as the chief causes of inner ear damage. In this case the accompanying temperature increase was only 9,7 ºC. No changes in the recorded brainstem potentials were registered following removal of the stapes suprastructure using the er:YAG laser. This system can therefore be regarded as an effective and safe method for experimental ear surgery in the rabbit.

QUESTIONS:
1. What is/are the drawback/s commonly used prostheses?

a. Dissolution of the materials in long-term implantation

b. Impaired sound conduction

c. Reduced biocompatibility and lack of biointegration

d. All of the above

2. What laser is used in this surgical technique?

a. Ho:YAG laser

b. er:YAG laser

c. er:YSGG laser

d. None of the above

3. Which method is right for assessing hearing in the rabbit?

a. Macroscopic assessment

b. Behaviour

c. Brainstem audiometry

d. None of the above

ANSWERS:
1. d

2. b

3. c

Li et al.  Soft-hydrothermal processing of red cedar bedding reduces its induction of cytochrome P450 in mouse liver, pp. 205-211

SUMMARY: It is known that red cedar-derived bedding materials cause changes in cytochrome P450-dependent microsomal enzyme systems in laboratory animals. They examined the effect of essential oil of red cedar (EORC), as well as the effect of bedding from which it had been removed, on the hepatic expression cytochrome P450s in mice. EORC was obtained from liquid extracts of red cedar bedding by a soft-hydrothermal process and was administered orally to mice. Between days 1 and 2 after administration, hepatic P450s were significantly induced indicating that red cedar bedding increased the levels of these P450s in mouse liver, whereas mice housed in cedar bedding from which EORC had been removed (ST-cedar bedding) showed significantly lower levels of P450s. This study demonstrated that the removal of these volatile compounds by soft-hydrothermal processing can decrease the hepatic P450-inducing effect of red cedar bedding.
QUESTIONS:

1. In this study, the Western blots demonstrated that, at the first and second days after EORC administration, the hepatic P450s (CYP3As, CYP1As, CYP2E1 and CYP2Cs) levels were increased, but which one of the apoprotein level was significantly increased (maximum of 7.1 at 1 day, compared with control mice whereas the other ones levels were only slightly increased (approximately 1.5)?
2. "Renal enzymes are important in the metabolism of pharmacological agents". Is that TRUE or FALSE?

3. In a previous study they developed a technical procedure for removing volatile organic compounds from fresh bedding. Which one? And how does it work?

4. There is a nuclear receptor that plays a key role in the xenobiotic induction of CYP3As. How is it known?

5. How are the SHP conditions to be optimal for softwood bedding and useful for improving its physical properties such as absorption of ammonia?

ANSWERS:
1. CYP3As

2. FALSE, hepatic microsomal are the most important enzymes in the metabolism of these agents.

3. Soft-hydrothermal processing (SHP), and it is based on the use of a steam phase at a temperature of 100–200ºC and a pressure below saturated vapor pressure.
4. Pregnane X receptor (PXR)

5. 0.35MPa and 1408C for 60 min

