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Howard et al.  Report of the FELAS Working Group on evaluation of quality systems for animal units, pp. 103-118

Summary: This report compares and considers the merits of existing, internationally available quality management systems suitable for implementation in experimental animal facilities: This paper considers the three most widely used QA schemes applied to laboratory animal facilities in FELASA member states.
ISO 9000:20000 

GLP

AAALAC

The remit of the Working Group was to examine quality and welfare standards for the certification and accreditation of academic or commercial laboratory animal facilities.

The focus of this review is to identify key areas which are covered by existing schemes.

Why quality is important?

Quality: High standard of performance

The achievement of quality standard motivates and satisfies personnel and management and may provide reassurance to clients and to the general public.

Each of the three schemes reviewed here offers recognition to an internationally recognized standard. The principal difference between the three schemes is the focus of the quality assurance process:

· -AAALAC principally addresses the quality of the broad environment within which animal care and use takes place.

· -GLP addresses the reliability and reproducibility of experimental data which is generated by the use of animals.

· -ISO 9000:2000 focuses on customers-the persons to whom the animals and their products or services are provided.

AAALAC is primarily a peer-reviewed system which evaluates the organization and practices in a laboratory animal facility for adequate use of animals, safeguards for animal well-being. As well as health and safety risks to staff.

AAALAC is private, non-profit organization, the mission for which is to promote high standards of animal care, use and well-being, and to enhance the life sciences, research, testing and education.

AAALAC emphasizes the concept that quality animal care and use yields quality scientific data.

The accreditation system operated by AAALAC International relies on the Guide for the Care and Use of Laboratory Animals (NCR 1996)

GLP is a legally-defined system for institutes and companies which have to be "GLP compliant".

The primary objective is to ensure the generation of high-quality and reliable test data related to the safety of industrial chemical substances and preparation in the framework of harmonizing testing procedures for the mutual acceptance of data.

Not only does this constitute national and international harmonization and standardization, but it also provides a means of avoiding repetition of regulatory studies involving animals and therefore contributes to the three RS.

The basic document describing GLP is "The OECDS Principles of Good Laboratory Practice", published by the Organization’s Environment Directorate.

ISO 9000:2000

The International Organization for Standardization’s mission is to promote the development of standardization and related activities so as to help international trade, and to promote cooperation in intellectual, scientific, technological and economic activities.

ISO 9000-2000 is primarily a business independent management tool to master and optimize your business, aiming and implementing "customer satisfaction".

ISO 9000:2000 certification is concerned with "quality management".

It is based on eight quality management principles:
· Customer focus

· Leadership

· Involvement of people

· Process approval 

· Systematic approach to management

· Continual improvement 

· Factual approach to decision making

· Establishment of mutually beneficial supplier relationships.

Questions:

1) 
Quality is _____standard of ________.

2) 
Which scheme offers recognition to an internationally recognized standard?

A) 
AAALAC

B) 
ISO 9000:2000

C) 
GLP

3) 
True or false: ISO 9000:2000 is concerned whit quality management.

4) 
True of false: AAALAC emphasizes the concept that quality animal care and use yields quality scientific data.

Answers

1) 
Quality: High standard of performance

2) 
A, B and C.

3) 
True

4) 
True.

PAPERS
Honess et al.  A study of behavioral responses of non-human primates to air transport and re-housing, pp, 119-132

SUMMARY: Many animals are daily transported by air, and there are a lot of Studies about the stress associated with transport, but mainly involved laboratory rodents and livestock, and little is known of its effect on non-human primates. So, this study reports the results of behavioral changes in a group of long-tailed macaques transported by air from standard breeding conditions and then re-housed in standard laboratory primate conditions.  For this, the animals were studied prior to their departure, immediately after their arrival and 3 weeks after that. The data were analyzed for changes in behavioral repertories (Affiliative & exploratory, negative, self maintenance or inactive behavior, general locomotion rapid energy expenditure, other) and for social perturbation that would be reflected in hierarchical changes. This study demonstrates that the process of international air transport and re-housing in laboratory conditions may have a high influence in the welfare of the study animals.

QUESTIONS:

1.
Why does restricting access to a resource provide an easy method by which to record the dominance hierarchy of animals in a group?
2.
Which sentence is true and which one is false?

a)
A stable hierarchy is clearly less stressful than one where changes in dominance status are taking place.
b)
All data of the experiment were collected by different observers because there is no influence in the collecting of the data.
c)
This study demonstrates that, as a whole, the combined process of international air transport and re-housing did not result in compromising the welfare of the study animals.

3.
Tell us 3 measures that could be taken to improve conditions and reduce stress

4.
What a main conclusion did demonstrate this study about the behavior before and after the transport observed at the breeding facility within the first month?

ANSWERS:

1.
Because a major reason in vying for dominance status is to gain access to resources.

2.
a) TRUE; b) FALSE; c) TRUE

3.
Housing animals in socially appropriate groups, allowing environmental conditions to vary in a natural daily rhythm and minimizing the total duration of transport

4. 
Although there was some adjustment of behavior after an initial change on arrival at the new establishment, there was no return to levels observed at the breeding facility.

Pakulla et al.  Continuous intra-arterial blood gas monitoring in rats, pp. 133-137

Relevant RDD Task: Task 3 - Provide Research Support, Information, and Services

Summary: Conventional blood gas analysis methods have at least two significant limitations.  First, they capture only momentary “snapshots” of dynamic conditions, and thus they may not detect rapid changes in gas exchange such as occur during respiratory distress syndrome.  Secondly, the requisite intermittent blood withdrawals can result in hypovolemia, anemia, and shifts in blood parameters (e.g., hemoglobin concentration), especially in small animals like rats, a species often used in studies on lung injury and its treatment options.  Both of these “problems” have been side-stepped in human medicine with the advent of commercially available intravascular photochemical blood gas monitors that use optical fibers to measure pH and blood gases to continuously compute oxygen saturation, and bicarbonate and base excess.  The authors of this article tested the applicability and accuracy of such a sensor in rats, choosing to evaluate the Paratrend 7+, a model proven effective in human pediatric patients as small as 2.7 kg.  The Paratrend 7+ has a diameter of ~ 0.5 mm and can be inserted intravascularly through a 20-gauge cannula, and features a thermocouple that allows continuous measurement of temperature.  The authors cannulated both carotid arteries in 136 rats, placing the Paratrend +7 sensor into the left thoracic aorta via the left carotid artery for continuous monitoring, and using the right carotid artery for intermittent arterial blood sampling and blood gas analysis.  The sensors were placed “without complications or haemodynamic side effects, despite the small size of the arterial vessels of the rats,” and sampled volumes were replaced by saline solution to maintain circulatory parameters within physiological ranges.  Analyses of paired blood gas determinations showed continual measurements of pO2, pCO2, and pH were statistically accurate compared to intermittent sampling results, thus the authors conclude continuous intermittent sampling may be performed in rats using the Paratrend 7+ sensor.

Questions:

1. 
Which of the following is NOT an advantage over intermittent sampling provided by use of intravascular photochemical blood gas monitors to measure pH and blood gases?

a.
Ability to detect rapid changes in gas exchange

b. 
Ability to continually monitor blood gas parameters with accuracy and precision
c. 
Improved ability to study lung injury and treatment options in small animal models

d. 
Reduced risk of hypovolemia, anemia, and shifts in blood parameters

e. 
All of the above

2. 
Which species was used to evaluate the applicability and accuracy of the Paratrend 7+ intravascular photochemical blood gas sensor?

a.
Goat

b.
Rabbit

c.
Pig

d.
Rat

e.
Guinea pig

Answers:

1. 
e. All of the above
2. 
d. Rat
Itter et al.  A model of chronic heart failure in spontaneous hypertensive rats (SHR), pp. 138-148

Task 9- Collaborate on the selection and development of animal models

Primary species- Rat

Summary: The authors developed a new model for chronic heart failure that results in parameters and symptoms that correlate with those of human patients with end-stage heart failure. The model was created in SHR rats by surgically creating an occlusion in the left coronary artery 2 mm distal to its origin from the aorta, resulting in a large infarction of the free left ventricular wall. Xylocaine was used prior to surgery to prevent ventricular arrhythmias and Ketamine/xylazine was used for anesthesia. Furosemide was given for 3 days post myocardial infarction surgery. Symptoms induced by 8 weeks post-coronary artery ligation in SHR rats included dyspnea, subcutaneous edema, pale-bluish limbs, and impaired motion. Sham and real myocardial infarction surgeries were also performed in Wistar Kyoto rats, which in contrast to the SHR rats, did not show clinical signs of CHF by 8 weeks post myocardial infarction (MI)

There was no significant difference between the infarct size of the WKY and SHR rats as measured by planimetry from post-mortem slices of heart. Using the ex-vivo working heart model 8 weeks post experimental MI, it was determined that contractility in both infarcted SHR and WKY rats was significantly decreased compared to sham controls. Aortic flow was significantly reduced in infarcted SHR rats compared to SHR sham controls. MRI imaging revealed that infarcted SHR rats had significantly increased left ventricular end diastolic volumes compared to sham controls, more of a difference than in infarcted WKY rats compared to sham controls. Mean BP was significantly reduced in infarcted SHR rats compared to sham controls. Lung histology for infarcted SHR rats showed signs of lung congestion with septal thickening and hemosiderin laden macrophages but no significant changes were seen in the infarcted WKY rats.  Lung weight was significantly increased in infarcted SHR rats compared to sham controls, more so than in infarcted WKY rats compared to sham controls.  Hydroxyproline/proline rations were significantly increased in infarcted SHR rats compared to sham controls, more so than in infarcted WKY rats compared to sham controls. 

Myocardial infarction in SHR rats causes loss of left ventricular mass and induces replacement by fibrous tissue and hypertrophy, which eventually leads to impaired heart contractility and clinical signs of end stage heart-failure.

Questions:

1) 
Which drugs administered during surgical creation of myocardial infarction may have prevented higher acute mortality rates?

2) 
How was myocardial infarction induced in this SHR rat model?

3) 
Was the aortic flow index significantly diminished in the infarcted WKY rats compared to sham controls?

Answers:

1) 
Ketamine/xylazine is known to have the lowest influence on the CV system including the lowest proarrhythmic potential. Common models of MI in rats use pentobarbital which is known to have the highest incidence of mortality and ventricular arrhythmias.


Xylocaine (lidocaine) is used an anti-arrhythmic agent for the prevention of ventricular arrhythmias post-MI


Furosemide, a loop diuretic, was used to prevent acute lung congestion post surgery.

2) 
A permanent (8-week) occlusion of the left coronary artery 2 mm distal to the origin from the aorta was created.

3) 
No. 
Shofti et al.  The sheep as a model for coronary artery bypass surgery, pp, 149-157

Summary: Cardiovascular diseases are the most important cause of morbidity and mortality in the western world. Coronary bypass surgery is an effective technique for the treatment. For that reason there is a great interest in the development of models of cardiovascular surgical procedures. Sheep, pigs, and dogs have been used as cardiovascular surgical process model because adequate anatomic resemble to human anatomy and physiology, size and resemble of biological response to mechanical injury of vessel walls.  Authors have chosen the sheep as a model to test a new coronary distal anastomotic device (DAD) against conventional sutured anastomoses. They evaluated the feasibility and safety of  DAD and its long-term (6 months) patency rate and compared with conventional sutured anastomoses.  In both groups, internal mammary arteries and saphenous veins were used to construct aorta-coronary bypass. They encountered difficulties: intractable ventricular fibrillation (VF) and acute or chronic sternal wound infection in animal survivors. VF developed without any early warning and was very difficult to defibrillate, although the heart was returned to its normal position and/or the coronary ischemia was relieved. Prophylactic administration of antiarrhythmic drugs reduced the rate of VF.  Other measures taken to  reduce VF were maintenance of normothermia and preconditioning with periods of coronary ischemia and perfusion.  Sternal wound infection was reduced changing the operative approach from a median sternotomy to left lateral thoracotomy (LLT) through 4-5th intercostal space. This approach requires changing the use of the right internal mammary artery instead of left internal mammary artery.

Questions:

1.
What animal models have been used to cardiovascular surgical procedures?

a) 
Dog

b) 
Sheep

c) 
Pig

d) 
All are right

2.
What are the most important problems in sheep model in classical coronary bypass surgery?

a) 
Intractable ventricular fibrillation

b) 
Size

c)
Chronic sternal wound infection

d) 
a & c are right
3.
Three probably reasons because chronic sternal wound infection could be a problem in sheep model in coronary bypass surgery

a) 
The use of internal mammary artery (reduce the sternal blood supply)

b) 
Ruminants spend time lying down in sternal recumbency.

c) 
The skin

d) 
a & b are right
4.
Which are the measures proposed by authors to reduce the most important problems in sheep model in classical coronary bypass surgery?

a) 
Prophylactic administration of antiarrhythmic, maintenance of normothermia and preconditioning with periods of coronary ischemia and perfusion

b) 
Changes in the operative approach to LLT instead of sternal

c) 
Changes in anesthesia

d) 
a & b are right
Answers:

1. d

2. d

3. d

4. d

Clary et al.  Videoendoendoscopic endotracheal intubation of the rat, pp, 158-161

Summary: The increased interest in laparoscopic surgical methods has created substantial opportunity for related research. In using animal models for laparoscopic research, scientists must be concerned with anesthetic issues facing the subject undergoing abdominal insufflation. Ventilatory assistance is critical to minimizing the possibility of hypoventilation when pneumoperitoneum is performed, and is best administered with direct endotracheal access.
As with most procedures the risk of injury or complication of endotracheal intubation is reduced with experience but many research institutions are set up to provide research opportunities for students and researchers with limited or no small animal anesthetic experience.  Sixty adult male Fischer 344 rats as part of other research investigations were used to show that videoendoscopic endotracheal intubation was a simple and safe method, which could also be easily mastered by less- experienced researchers.

Questions

1) 
What are the main obstacles when doing endotracheal intubation in the rat?

2) 
What is the advantage of videoendoscopy over other illumination devices?

3) 
What components are needed for a videoendoscopic apparatus?

4) 
How were the animals anaesthetized in this study?

5)
How was the rat positioned for the endotracheal intubation and would the same positioning being used for mice and neonatal guinea pigs?

6)
What kind of endotracheal tube was used?

7)
How long did it take approximately from taking the animal out of the induction chamber and having it intubated?

8)
Did the post mortem examination of the oropharynx show any signs of pharyngeal or laryngeal trauma?

9)
What are the different steps of intubating a rat?

Answers

1)
The very limited exposure of the laryngeal opening (1.5mm in diameter in a 200g rat), the relative large size of the endotracheal tube and the oral retraction that makes visualization of the laryngeal opening very difficult.

2)
Videoendoscopy provides significant magnification with preservation of image quality.

3)
Light source, endoscopic camera, light cord, 0-degree 2.0mm diameter arthoscope

4)
Isoflurane, animals anaesthetized in the chamber with 4% at 2l/min for 4-5 minutes and after intubation maintained on 2% for up to 30 minutes

5)
Rat was suspended vertically by the maxillary incisors from a loop of umbilical tape secured to a common laboratory ring stand. In mice and neonatal guinea pigs the dorsal recumbency would be used.

6) 
A 14 g 2’’ venous catheter with stylet removed was used and the tube was gently curved distally to accommodate the natural curvature of the rat pharynx.

7)
It took about 1 minute per animal.

8)
No

9) 
9.1 Ring stand was positioned between operator and the viewing monitor with the rat’s ventral aspect facing the operator.  Tongue was extended rostroventrally using atraumatic, self ​retaining forceps


9.2 For the right-handed operator the scope was placed in the left hand and the endotracheal tube in the right hand


9.3 The scope was introduced into the mouth right of the midline and advanced to view the pharynx


9.4 Using a cotton tip applicator the soft palate was displaced dorsal to the epiglottis so that the laryngeal opening was exposed


9.5 The tube was advanced to the opening, passing the vocal cords into the trachea. A gentle twisting motion was used where resistance was encountered in passing the tip of the tube past the vocal cords

Kobaek-Larsen et al.  Laparoscopy of rats with experimental liver metastases: a method to assess new humane endpoints, pp. 162-168

Carbon dioxide is widely used for euthanasia of laboratory rodents. This gas is easy to use, not expensive and is possible to euthanize large number the animals in short periods of time; due to these advantages is very popular, however there is an ongoing discussion on whether the use on CO2 causes pain or distress in animals. The main concern is the evidence of pain when using CO2 and also may cause onset of asphyxia while the animal is still conscious.
Questions

1)
T-F.CO2 gas is used to induced pain and stress in animals at the same or very similar concentrations as those used for euthanasia.

2)
T-F. Concentrations from 25% to 100% are associated with pain/ distress

3)
T-F. Mice have a higher threshold to CO2 than rats.

4)
T-F. The use of gradual induction chamber is preferred to the prefilled chamber due to less adverse reactions on the animal.

5)
T-F. The use of anesthetic gases prior euthanasia with CO2 causes more distress to the animal and shouldn't be considered as an option to the CO2 alone.

6)
T-F. Argon is a less painful and distressful alternative to CO2.

7)
T-F. Decapitation should never be considered as a humane method for euthanasia of laboratory rodents.

Answers.

1)
T

2)
T

3)
F

4)
T

5)
F

6)
T

7)
F

Van Loo et al.  Long-term effects of husbandry procedures on stress-related parameters in male mice of two strains, pp. 169-177

Summary: In socially unstable groups of male laboratory mice, animals may experience a chronic stress situation. Previous work has shown that the transfer of specific olfactory cues at cage cleaning, and the provision of nesting material decrease aggression and stress in group house male mice. This study looked at the long term effects of such procedures on stress in moderately aggressive (BALB/c) and very aggressive (CD-1) mice. To obtain an accurate estimate of stress a wide variety of stress related parameters were measured. Physiological parameters measured included food and water intake and body weight. Anxiety was measured using the cage emergence test. Spleen and thymus were weighed to reveal possible gross immunodepressive effects, and urine corticosterone and adrenal TH activity were measured as an indication of HPA axis and sympathetic activation.
Mice (both strains) housed in cages enriched with nesting material had lower urine corticosterone levels, had heavier thymuses and consumed less food and water than standard-housed mice. Differences were also noted between strains. CD-1 mice were less anxious in the cage-emergence test, weighed more, ate and drank more, had heavier thymuses, lighter spleens and lower corticosterone levels than BALB/c mice.
The authors conclude that long term enrichment with nesting material combined with the repeated transfer of nesting material at cleaning influences several stress related parameters and is to be recommended.

Questions

1.
True/False- Nesting material has been shown to reduce aggression in group housed male mice.

2.
Mice housed in cages enriched with nesting material, compared to controls, show:

a.
Increased urine corticosterone values

b.
Heavier thymuses

c.
Increased food and water intake.

3.
True/False- Use of nesting material as enrichment has greater effect (in reducing stress parameter values) in BALB/c mice compared to CD-1 mice.=20

4.
True/False- Previous work has shown that all forms of cage enrichment decrease inter-male aggression.

Answers

1.
T

2.
b

3.
F

4.
F - Inter male aggression has been shown to increase in cages structured with a shelter.=20

>>>
Van Loo et al.  Preference for social contact versus environmental enrichment in male laboratory mice, pp. 178-188

Species: Mouse

Summary: In this study, the authors designed experiments so as to gain more insight into the nature of inter-male social contact and into the potential of a form of environmental enrichment  (Nesting material) to compensate for the lack of social contact.  In a series of tests, the authors analyzed whether male mice of different ages preferred to spend time (1) near a familiar cage mate versus an empty cage, or (2) near a familiar cage mate versus direct contact with nesting material (Tissues).  Dwelling time and in each of the test cages and sleeping sites and behavior of the mice were recorded.

Results

When all other conditions were similar, male mice preferred to sleep in close proximity to their familiar cage mate. Furthermore, the need to engage in active social behavior increased with age. Tissues were used to large extent for sleeping and sleep-related behavior. In conclusion, single housing in order to avoid aggression between male mice  is a solution with evident negative consequence for the animals. When individual housing is inevitable due to excessive aggressive behavior, the presence of nesting material could partly compensate for the deprivation of social contacts.

Questions - True or False

1.
BALB/c and FVB are some of trains of mice known for their aggressive behavior.

2. 
There is significant number of animal loss due to aggressive behavior.

3.
Single housing of mice as a solution to aggressive behavior has detrimental effect on animals due to lack of social contact.

Answers

1. 
True

2. 
True

3.
True

Scavizzi and Raspa.  Tissue distribution and duration of mouse hepatitis virus in naturally infected immunocompetent ICR (CD-1) and immunodeficient athymic nude-nu mouse strains used for ovarian transplantation and in vitro fertilization, pp. 189-199

Summary: During a natural outbreak of mouse hepatitis virus (MHV) infection in an animal facility in Rome, 6-week-old, outbred, immunocompetent Hsd:ICR (CD-1) and immunodeficient Hsd:athymic nude-nu sentinel mice (barrier maintained) were exposed to MHV in order to study tissue distribution and duration of the virus in naturally infected mice. Infection was diagnosed by serology and by reverse transcriptase-polymerase chain reaction (RT-PCR) using primers directed to two separate but highly conserved regions of the MHV genome.

Feces, colons, spleens, lungs, brains, livers, epididymides, testes, uteri and ovaries from sentinels were tested by RT-PCR after 1, 2, 4, 6, 8 and 12 weeks. A second round of amplification with nested primers was performed to increase the sensitivity of detection.

The results indicated that all the organs tested became infected with the virus at various times (2-7 days). Furthermore, male and female reproductive organs were infected within 6 weeks of the beginning of exposure. Investigation of MHV transmission by ovarian transplantation and by in vitro fertilization (IVF) revealed that MHV was transmitted by infected ovaries transplanted into both immunocompetent and immunodeficient mouse strains but transmission was not observed when sperm from infected testes were used for IVF. These results suggest that sperm do not transmit infection from actively infected animals and that IVF could be considered a cleansing procedure.

Interestingly, a nested PCR approach revealed that 35-40% of the samples tested negative by standard PCR methods were in fact positive. After week 8, all samples (organs) from immunodeficient mice were positive for the virus, while ICR immunocompetent mice had cleared the virus from colon, spleen, liver, testis and uteri.

Questions

1.
Mouse Hepatitis Virus is a DNA virus belonging to the Coronaviridae family (True/False).

2.
Different strains of the virus:

A. 
Show similar virulence and organotropism
B. 
Vary in both virulence and organotropism

C. 
Show similar organotropism but quite different virulence

3.
Pathogenesis cannot be predicted by knowledge of antigenic or genetic differences among MHV strains (True/False).

4. 
Natural infection of mature immunocompetent mice with MHV is transient and often subclinical (True/False).

5. 
According to the authors, successful methods of eradicating the virus from infected colonies are:

A. 
One-cell embryo transfer only

B. 
Hysterectomy, embryo-transfer and IVF

C. 
Only IVF is successful

D. 
ICSI

6. 
The genetic material of the virus can be found in the feces of infected mice 4 days post-infection (True/False).

Answers
1. 
False

2. 
B

3. 
True

4. 
True

5. 
B

6. 
True

de Groot et al.  Rat islet isolation yield and function are donor strain dependent, pp. 200-206

Introduction

The purpose of this study was to determine which strain of rat yields the highest number of pure and functional islets.  An additional aim was to determine the necessity of IBMX for the assessment of in vitro islet function.  IBMX is a phosphodiesterase inhibitor that causes insulin release and is one of the chemicals frequently used in combination with glucose, as glucose alone does not cause a strong secretory response in cultured islets.

Materials and Methods

The four strains compared in this study were: Albino Oxford, Lewis, Wistar, and SD.  Islet cells were isolated from the rats and cultured for 0, 2 or 7 days.  At that time, glucose challenge was performed with or without IBMX to determine insulin response.  Islet yields were compared with historical yields obtained previously by the lab (AO and Wistar strains only).

Results

Compared to Lewis and Wistar rats, AO rats produced approximately twice as many islets in both present and historical studies.  Islet purity was over 90% for AO, Lewis and Wistar strains on day 0 (~50% of SD islets were embedded in exocrine tissue), but day 2, all strains were 98-100% pure.

IBMX significantly increased the insulin response to glucose in all of the rat strains.  There is variability between rat strains in regard to which days the islets are most responsive.  Importantly, the stimulation index of Lewis islets was almost three times as high as that of AO and Wistar, when stimulated with glucose alone.  Refer to figures one (glucose alone) and two (glucose + IBMX) for further details.

Discussion

This study demonstrated that islet yield and function are strain dependent.  AO rats donate nearly twice as many islets as the other strains of rats examined; thus the use of AO rats for islet cell donation could reduce the numbers of animals needed per study by half.  However, when examining islet function, Lewis rats are preferred over Wistar and AO in studies where high secretory responses are required shortly after islet harvest.

Questions:

1. 
Which strain of rat produced the highest islet yield?

2.  
Which strain of rat had the highest secretory index on day 0, when tested with glucose alone?

3.  
Why is IBMX used in conjunction with glucose to stimulate islet secretion?

Answers:

1. 
AO

2. 
Lewis

3. 
Islets generally exhibit a poor response to glucose in culture; thus, other chemicals such as IBMX or theophylline are needed in conjunction with glucose to stimulate insulin secretion.  IBMX is a phosphodiesterase inhibitor that increases cAMP, which releases Ca++, resulting in insulin release.
