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REVIEW ARTICLE

Reinhardt.  Common husbandry-related variables in biomedical research with animals, pp. 213-235

The present article reviews the most common husbandry related variables, discusses their impact on research data and elaborates briefly on refinement options that minimize eliminate or avoid them. The author concentrates on husbandry procedures as single housing, cages without enrichment, multi-tier caging and moving and restraining of animals for techniques. These husbandry procedures can be seen as extraneous variables that have not received a lot of attention in the scientific literature. The material and method section of most scientific publications reveals an obvious or almost total lack of information about the animals and their husbandry conditions so that reproduction of experiments in this regard is almost hampered. Surveys have shown that many investigators do not realize the influence of environmental variables on experimental results. Certain variables e.g. handling of animals for measurements cannot be controlled but it should at least be mentioned to explain possible inconsistencies in data sets.
It is known that an animal, who experiences discomfort, pain, fear, anxiety and mental distress, is not able to show species-typical behaviors and these negative experiences are reflected in the animal’s physiological, psychological and behavior responses to a test or to an experiment. Stress induced by restraint and handling, even when these are of minor nature and performed by skilled staff, is one of the major problems encountered in biomedical research.
Living quarters of research animals are often intentionally not provisioned with basic, species adequate stimuli so that the animals can be standardized. Far from standardizing laboratory animals, under-stimulating environments may induce behavior pathologies that impact on the research, increase stress sensitivity and disease progression and correlates with impairments of brain function.  Enrichment that prevents behavioral disorders may reduce variability between animals and produce animals that are better models for normal function and will lead to the provision of meaningful scientific data.
Multi-tier caging creates different living environment in the cages of different racks from the light source and distance from the floor of the room. It is proven that in standard multi-tier rodent cages, variation in light intensities far exceeds a two-fold difference between bottom and top row cages.
The scientist should safeguard and minimize the variance of collected data by eliminating and/ or avoiding environmental variables. This can be achieved by encouraging good husbandry as well as supporting a positive relationship between facility personnel and animals in their charge.

Questions:

1) 
Name one variable that was studied comprehensively?

2) 
Which animals have been studied intensively with regards to the impact of husbandry- related variables on research data?

3) 
What is the most serious form of understimulation?

4) 
Can you give at least six examples of enrichment to avoid understimulation?

5) 
What are the benefits of visual seclusion?

6) 
What parameters can be monitored with biotelemetry?

7) 
Can you list two alternatives to restraint?

8) 
How can you control or improve the environmental variables created through multi-tier caging?

9) 
True and false answers


9a)
Restraint itself is not a stressor that affects the physiological functioning of an animal.


9b) 
Passively witnessing a restraint of another animal triggers a stress reaction in non-restrained animals.


9c) 
In macaques, the magnitude of the cortisol response is significant lower when blood collection occurs in the hallways but not when it occurs in the home cage.


9d) 
Individuals recover from the stress of being transferred to a novel environment significantly faster when a companion is present than when they are alone.


9e) 
The effect of music or radio talk versus the effect of silence on physiological parameters of laboratory animals is unknown therefore these potentially significant variables need to be kept constant for all animals of a study or need to be avoided altogether.


9f) 
Fear response to personnel differs in animals kept in upper rows versus those kept in lower rows.


9g) 
Disturbance time in the animal room is not influenced by the person’s skills or by the degree of resistance of the animal.


9h) 
In large colonies of single housed rhesus macaques, the incident of SIB pathology is as high as 14-39%.

10)
Could you list some physiological and pathological changes, which can be seen in most laboratory animals due to restraint/ handling?

11)
Please list one abnormal behavior for each of the following species: rodent, rabbit, sheep, dog, cat and primate due to understimulation?

Answers:

1)
Enforced Restraint

2)
Rat, Mice, Rhesus Macaques

3)
Social deprivation of gregarious animals

4)
Inanimate objects, feeding enrichment, provision of visual seclusion, nesting material, increase in floor space, visual barriers

5)
In single housed animals it may offer seclusion for undisturbed resting or access to a covered retreat area in alarming situations e.g. personnel enter the room and in socially housed animals may offer cover to buffer social tension and avoid aggressive conflicts.

6)
Activity, body temperature, heart rate, blood pressure, electrocardiogram, electroencephalogram

7)
Positive reinforcement training (reward training), to train an animal to co-operate in routine procedures

8)
Rotating cages through different positions on a rack, Cage specific light sources to avoid differences in illumination, Consider natural behavior of a species (e.g. in chicken fear response are moderate when they are kept in bottom row cages but intense when they are kept in upper row cages)

9)
a) F, b) T, c) F, d) T, e) T, f) T, g) F, h) T

10)
Altered immune response, changes in body weight and organ weight, increase in heart rate and blood pressure, increase in adrenocortical and thyroid activity, changes in biochemistry, leukocytosis, raised rectal temperature, increased respiratory rate, influence on metabolism and excretion of drugs, increase in blood glucose level, increase in plasma prolactin concentrations
11)
Rodent: stereotypical tail manipulation and pawing


Rabbit: trichophagy

  
Sheep: pulling and chewing wool

 
Dog: bizarre movements and barking

  
Cat: boredom behaviors such as alopecia and polyphagia

  
Primate: SIB=3D self injurious behavior e.g. hair pulling, self biting

PAPERS
Molina-Hernandez and Tellez-Alcantara.  Rats socially-reared and full fed learned an autoshaping task, show less levels of fear-like behavior than fasted or singly-reared rats, pp. 236-245

Summary:  120 Wistar rats (50:50 male: female) were used to test the hypothesis that rats group-housed and non-fasted could learn an auto-shaping task to the same level as fasted singly-housed rats.  Rats were randomly assigned to several experimental groups.  All animals were observed by a blinded observer.  Animals were tested in an experimental chamber for one autoshaping task over a 4 day period.  During this task, the observer also counted the number of feces produced.  The elevated plus maze was used to test fear-like behavior.  Traditionally when rats learn instrumental tasks they are singly-reared and fasted to increase positively reinforced behavior.  However, this experiment showed that fully-fed, group housed rats learned the instrumental task, so neither single-housing nor fasting is necessary for learning of autoshaping tasks.  In fact, the plus-maze testing results showed that the single-housed and fasted rats demonstrated fear behavior (both male and female rats) when compared to controls.

Questions:

1.
What is an autoshaping task?

2.
What is an elevated plus maze?

3.
What is ANOVA?

Answers:

1.
An instrumented test/task conducted by a test subject in which the task is timed and the animal has been trained to deliver reward/ reinforcer to himself via a test lever/dispenser/receptacle.

2.
An elevated plus maze is a maze that has a central hub, from which 4 arms radiate in the shape of a cross.

3.  
ANOVA, which stands for Analysis of Variance is a collection of statistical models and their associated procedures which compare means by splitting the overall observed variance into different parts.
Yanni.  The laboratory rabbit: an animal model of atherosclerosis research, pp. 246-256
Task 9 - Collaborate on the Selection and Development of Animal Models (#1, #2)

Species: Primary Rabbit

Summary:
The rabbit is a good model for atherosclerosis because it can exhibit hypercholesterolemia within a few days of being fed a high cholesterol diet.  This is because they cannot increase the excretion of sterols hence the liver forms LDL and B-VLDL which is circulated in the blood.  Long term experiments using high cholesterol diets also leads to hepatotoxic accumulations of lipids.  Female rabbits are less likely to naturally develop atherosclerosis because estrogen leads to a release of nitric oxide (NO), a vasodilator which has protective effects on the endothelium.  The effects of atherosclerosis can be mitigated with lowering of cholesterol in the diet but it has been shown the lesions are more difficult to regress than in other species.

Pathogenesis of Atherosclerosis in the rabbit:
High cholesterol diet consisting of LDL (low density lipoproteins) → expression by the endothelial cells of the vascular cell adhesion model (VCAM-1) → monocytes and T lymphocytes bind to endothelium → monocytes migrate to subendothelial space → differentiate to macrophages → macrophages bind Oxidized LDL particles (oxLDL) → creation of the foam cell ( macrophage full of lipid droplets) → foam cell accumulation becomes fatty streaks in the vessel wall  → Inflammatory process ensues → smooth muscle cells move out of the vessel into the subendothelial space → smooth muscle ingests lipoproteins → smooth muscle secretes extracellular matrix proteins → fibrous plaques narrows vessel lumen → plaque rupture → occlusive thrombus.

Diet Induced Atherosclerotic Models:
· Feeding 0.1-2% cholesterol enriched diet for at least 20 days, or 0.25% diet for 4 weeks will produce only fatty streaks but no plaques as seen in man.
· Feeding a 1% diet for 12 weeks can cause foam cell rich lesions.

· A 0.25% diet for 8 weeks causes advanced atheromatic lesions.
Models closer to Man:

a)
Balloon Injury: High cholesterol diet combined with single or double balloon injury. Get atheromatic lesions with leading to plaques with a lipid core and a fibrous cap in the thoracic and abdominal aorta.

b)
Plaque rupture model: High cholesterol diet + Russell's viper venom   with or without balloon injury

c)
Human Familial Hypercholesterolemia of Type IIa: Watanabe Heritable Hyperlipidemic Rabbit (WHHL) which is missing functional LDL receptors. Atherosclerosis begins in utero and lesions progress with age

Transgenic Rabbit models:

· Rabbits that express human ApoA-1 gene have less atherosclerotic lesions.

· Rabbits that overexpress LCAT (Lecithin-cholesterol acyl transferase) have fewer lesions.

· Transgenic WHHL rabbit that expresses Lp(a) show very severe lesions.

Questions

1. 
Which statement is not true?  
A) 
Duration of cholesterol rich diet affects lesion development   
B) 
Gender does not affect lesion development

C) 
Surgically induced models more closely resemble human disease

D) 
The development of lesions involve the inflammatory process

2.
What occurs concurrently with atherosclerosis in rabbits? 
A) 
An autoimmune process

B) 
Chronic renal disease

C) 
Fatty liver

D)
Arthritis

3.
Which does not have a lessening effect on the atherosclerotic process?

A) 
Expression of the Apo-a gene

B) 
Estrogen

C) 
Russell's viper venom

D) 
Lowering LDL in diet

4.
What is true regarding WHHL rabbit?

A) 
It is an induced model

B) 
The animals over-express LCAT

C) 
The rabbits are missing functional LDL receptors

D) 
The animal expresses the ApoA-1 gene.

Answers

1. 
B

2. 
C

3. 
C

4. 
C

Marona and Lucchesi.  Protocol to refine intestinal motility test in mice, pp. 257-260

Task 2:  Prevent, alleviate, and minimize pain and distress

Primary Species:  Mouse

Summary:

Intestinal diseases are a major cause of mortality in infants, especially in developing countries.  A portion of research related to intestinal diseases is the evaluation of anti-diarrheal drugs.  Food deprivation has been employed in the evaluation of gastric motility in mice and rats.  Current protocols involve withholding food for up to 24 hours after which the animals are given an aqueous suspension of charcoal.  Forty-five minutes later, the animals are euthanized and their small intestine removed to determine the percentage of the small intestine traveled by the feces containing charcoal.  This paper presents an alternative technique that the authors state is less stressful to the animals and does not require their euthanasia.

The new protocol involves these steps:

· Withhold food for 3 hours.  Water is provided ad libitum.

· Administer an anti-diarrheal test drug

· Wait 90 mins, then administer an aqueous suspension of 5% charcoal in 10% water by oral gavage.

· Wait 60 mins, then provide free access to food.

· Observe animals every 5 minutes until feces with charcoal are excreted (maximum time of observation was 450 mins).

· Use the time until charcoal excretion as an indicator of gastric motility.

Note: animals do not need to be euthanized as a component of this protocol.

The authors tested this method to compare the effects of loperamide and normal saline administration on gastric motility.  As expected, loperamide administration decreased gastric motility, thereby prolonging the time until charcoal excretion.

The new protocol decreases the level of stress induced in the animals (since the time of food deprivation is significantly decreased) and allows re-use of the animals since they are not euthanized as part of the protocol.

QUESTIONS:

1. 
Name two negative aspects related to animal welfare in the traditional method used to evaluate intestinal motility in mice.
2.  
List two ways that the new protocol improves the welfare of mice used in the protocol.

ANSWERS:

1.  
Long periods of food deprivation (up to 24 hours) and the need to euthanize the animals as a component of the protocol.

2.  
Periods of food deprivation are reduced and euthanasia of animal subjects is not required.

Schulz et al.  Influence of O3/O2-pneumoperitoneum as an oxidative stressor on duration of anesthesia, loss of different reflexes and cytokine mRNA expression, pp. 261-271

Task 2- Prevent, Alleviate, and Minimize Pain and Distress

Primary Species - Rats

Summary:

Adult male rats were anesthetized with commonly used injectable anesthetics and given ozonized oxygen gas mixture five times a day for 5 days prior to anesthesia.  Loss of reflexes, sleeping time, and depth of anesthesia were measured at various time points after injection of anesthetic.  The effect of an oxidative stressor on depth and duration of anesthesia were evaluated for changes in anesthesia induced expression of cytokine mRNA.  Sleep time and mean loss or regain of different reflexes of the five different anesthetic drugs were influenced by extra pulmonary applied ozonized oxygen,   the effect of O3/O2 pneumoperitoneum on the kinetics in the regain of reflexes is correspondent to the regain of recovery, and O3/O2 pneumoperitoneum also influences the anesthetic induced modulation of cytokine mRNA.

Questions:

1.
For the induction of O3/O2- pneumoperitoneum, rats were pre treated with a gas mixture of _________________________ozone and ________________medical oxygen.

2.
T or F. The O3/O2-pneumoperitoneum increased tribromoethanol and ketamine/xylazine induced sleeping time.

3.
The effect of O3/O2-pneumoperitoneum on the kinetics in the regain of reflexes is correspondent to

A. 
Sleep time

B. 
Regain of recovery

C. 
Cytokine mRNA

D. 
Anesthetic used

Answers:

1.  
5% volume ozone, 95% volume medical oxygen

2. 
False

3. 
B

Bette et al.  Influence of different anaesthetics on pro-inflammatory cytokine expression in rat spleen, pp. 272-279

Task 3 - Provide Research Support, Information, and Services

Summary: To determine anesthetic-induced local immune response changes, IL-1(, IL-2, IL-6, and TNF-( mRNA expression in male Wistar rat spleen were evaluated 4h after IP injection of tribromoethanol (400 mg/kg), ketamine/xylazine (100 mg/kg ketamine, 16 mg/kg xylazine), chloral hydrate (400 mg/kg), pentobarbital (50 mg/kg), and urethane (1500 mg/kg).  0.9% NaCl and no treatment were used for control animals.  Slight (but significant) effects on basal immune status were noted for the following: 

· Ketamine/xylazine, chloral hydrate, and pentobarbital --> increased IL-1( and IL-6

· Urethane --> decreased IL-1(
· Tribromoethanol, ketamine/xylazine, and urethane --> decreased TNF-(
The authors suggest that short-term modulation of the immune system should be taken into account in studies using IP injected anesthetics.

Questions:

1. 
Pentobarbital is known to cause severe tissue reactions due to its high/low pH value.

2. 
Ketamine/xylazine can cause _____ when given IM.

3. 
Which organ is a prominent marker organ in peritonitis models?

4. 
Which of the cytokines evaluated in this study are markers of early stress response?

Answers:

1. 
High

2. 
Muscle necrosis

3. 
Spleen

4. 
IL-1(, IL-6, TNF-(
>>>>>>>
Itah et al.  A replacement for methoxyflurane (Metofane) in open-circuit anaesthesia, pp. 280-285

No summary was provided.

1.  
Methoxyflurane was a popular anesthetic by open-circuit and drop-chamber methods because of its:

A) 
Low vapor pressure and low blood solubility

B) 
Low vapor pressure and high blood solubility 

C) 
High vapor pressure and high blood solubility

D) 
High vapor pressure and low blood solubility

2.  
True or False.  Halothane is generally considered a more satisfactory anesthetic than isoflurane due to halothane's lower potential for toxicity, and halothane's higher "cardiac anesthetic index."

3.  
Monitoring depth of anesthesia by stimulating the medial canthus of the eye is useful in mice.  In doing this, one is checking for:

A) 
Pedal reflex

B) 
Tail clamp reflex

C) 
Palpebral reflex

4.  
In a recent study that used isoflurane as an alternative to methoxyflurane in open-circuit anesthesia, the solvent that was chosen to deliver the isoflurane was:

A) 
Ethylene glycol

B) 
Propylene glycol

C) 
Diethyl ether

D) 
Glycerol

5.  
Isoflurane delivered in propylene glycol is an alternative to other gas anesthetics, provided all of the following conditions are met except:

A) 
Work must be performed in a fume hood

B) 
The anesthetic-soaked gauze should be replaced each time more anesthetic is needed

C) 
Procedure will last longer than 20 minutes

D) 
The room temperature is expected to be stable

6.  
In a recent study, which of the following anesthetics was diluted to 20% solution in propylene glycol then used by drop-chamber method to safely anesthetize mice for procedures less than 12 minutes in duration?
A) 
1-chloro-2,2,2-trifluroehtyl difluoromethyl ether aka isoflurane

B) 
2-bromo-2-chloro-1,1,1-trifluoroethane aka halothane

C) 
Methoxyflurane
D) 
Sevoflurane

Answers:

1. 
B

2.  
False.  Halothane has a greater potential for toxicity and a lower cardiac anesthetic index compared to isoflurane.

3. 
C

4. 
B

5. 
C

6. 
A

>>>
Roughan et al.  Behavioral assessment of the effects of tumor growth in rats and the influence of the analgesics carprofen and meloxicam, pp. 286-296

Summary: This study was designed to assess analgesic properties of the NSAIDs meloxicam and carprofen in a rat model of bladder cancer using a behavior based system. This approach had been established previously by the authors in assessing postoperative abdominal pain through the use of several key behavioral criteria in this species.
Fifty-seven Fisher 344 rats were enrolled in a primary study involving the injection of 2 million tumor cells into the bladder wall during laparotomy. Rats were observed daily and those that showed signs of hematuria, a palpable abdominal tumor, reluctance to explore, consistent weight loss or other evidence of pain or distress were allocated for behavioral assessment involving video recording and observation of behavior. Of the original 57 animals only 44 reached this stage. The remaining 13 rats either died or became unexpectedly rapidly moribund and required euthanasia.
Each rat was videotaped for 10 minutes prior to their treatment.  Treatment groups included subcutaneous injection of saline (n=6), 5 mg/kg carprofen (n=18) or 2 mg/kg meloxicam (n=20). Following injections each rat was returned to its home cage for 1 hour before another 10 minute period of behavior recording and subsequent euthanasia.
There were no significant differences between groups in the time required for the development of hematuria, palpable tumors, or weight loss >10%. All groups were similar in their lack of active behavior including a total lack of movement during and following handling. Of particular note is the fact that there was no change in all groups with regard to this lack of active behavior 1 hour after treatment. Such behavior is consistent with established clinical signs of pain. The inactivity after treatment was so marked that the behavioral technique for assessing pain in a laparotomy model was of little value in determining pain severity or analgesic efficacy.
An increase in ventral abdominal licking in the control group compared to the carprofen and meloxicam groups was seen as evidence of some positive analgesic effect due to the NSAIDs. In addition handling appeared to intensify pain in the saline group and it was therefore concluded that manipulation of rats in this abdominal tumor model should be avoided whenever possible.
Questions

1. 
In a rat laparotomy model of postoperative pain which of the following activities have NOT been found useful in assessing pain.

a.  
Momentary loss of balance

b.  
Complete loss of balance

c.  
Tail twitching

d. 
Abdominal writhing

e. 
Back-arching

2. 
True/False  Cyclooxygenase-2 is expressed in high levels in abdominal tumors.

3. 
True/False  Buprenorphine possesses a range of nonspecific effects upon behavior that make the use of behavioral indices unsuitable for assessing its efficacy as an analgesic.

4. 
In this rat model of abdominal tumor-associated pain which of the following behavioral parameters was NOT important in distinguishing between groups

a. 
Frequency of circular ambulatory movement

b. 
Duration of time spent in coprophagy

c.  
Twitching of the back and flank

d.  
Digging in the substrate bedding

e.  
Duration of time spent licking the ventral abdomen

5. 
True/False This study suggests that postoperative pain is most likely similar to pain due to neoplasia and the same set of behavioral markers can be used to adequately determine the severity of pain but not the efficacy of analgesics.

Answers

1. 
c. Tail twitching

2. 
True

3. 
True

4. 
c. Twitching of the back and flank

5. 
False
>>>>>>>
Hanneman et al.  Comparison of methods of temperature measurement in swine, pp. 297-306

Task: 3; Provide research support, information, and services

Species: Swine

Summary: Accurate and timely measurement of core body temperature is important in monitoring the thermal state of the body. Swine are particularly at risk because of the genetic susceptibility to malignant hyperthermia. Core body temperature refers to that measured in the central body where ambient influences are minimal. However, regional perfusion and metabolism differences may be present such that gradients of up to 1°C exist, depending on the site of measurement.

This study examined core body temperature between pulmonary artery, femoral artery, bladder, rectum, and tympanic membrane. Healthy and critically ill pigs in a clinical ICU were used. No difference in temperature recording accuracy or lag time was seen between the pulmonary artery and femoral artery. The bladder temperature recording was higher than arterial readings and it lagged behind. The higher readings may have been a result of having to surgically implant the sensor in the bladder. The rectal and tympanic temperature readings were lower than the arterial recordings and also lagged behind. The authors summarized by stating that intravascular monitoring of temperature was optimal and the lag time and imprecision of other methods could be unacceptable.

Questions:

1) 
Accurate and timely recording of core body temperature in swine is important for the early detection of _____________________.

2) 
Tympanic and rectal temperatures were lower/higher than arterial readings.

Answers:

1)
Malignant hyperthermia
2)
Lower

Dorsch et al.  Orthotopic transplantation of rat ovaries as a tool for strain rescue, pp. 307-312

Numerous rat models for human disease that have originated through spontaneous mutations are subfertile animals. Orthotopic transplantation of ovaries was used as a tool for strain rescue.

Two mutated inbred strains with autosomal recessive inheritance were used as ovary donors:

· LXB3-par: animals homozygous for the mutation develop paralysis that starts at 3 weeks of age, which impedes copulation.

· WF-ach: animals between several weeks and more than 12 months of age develop achalasia spontaneously. The disease impedes fertility and reproductive behavior.
Coisogenic recipients of 6-8 weeks of age were used for each strain respectively.
One mutant female served as graft donor for only two recipients. Right ovary from recipients was excised, and left ovary was replaced by the donor ovary.

The reproductive cycle was re-established in all recipients at 1 to 8 weeks (in LxB3) and at 6-9 weeks (in WF), after surgery. Pregnancy and reared litters was more successful in ovary grafted LxB3 females than grafted WF females, explained by the age of the ovary donors. The ages both of the donor and of the recipient, are important for the restoration of fertility. 
Transplantation itself seems not to affect functionality of the ovary or cause ovary degeneration. Methodological factors may be responsible in cases where a female did not become pregnant. The major problem is hemorrhage of small blood vessels of the bursa, occluding the fallopian tube by thrombi. The stage of estrus cycle in donors and recipients could influence bleeding.

Recipient females were mated to non-affected male carriers of the respective mutation. Fifty percent of the descendant can be expected to be heterozygous for the mutation and can be used for further breeding without testing. The other half, being homozygous, can be used directly for experimentation. This reduces the number of animals and the space normally needed to breed such strains by mating heterozygous males and females.
Ovarian transplantation provides a new experimental model for the study of fertility restoration in humans. Transplantation of only the ovary instead of ovaries and the reproductive tract is considered a more practical approach (short time) for use in laboratory animals.

No questions and answers were provided with the summary.

>>>>>>>
Vigueras et al.  Testicular torsion and its effects on the spermatogenic cycle in the contralateral testis of the rat, pp. 313-320

No summary was provided.

Questions
1.
To test for comparisons between percentages of affected seminiferous tubules for each group and stage of the spermatogenic cycle which of the following statistical tests was used:

a. 
Tukey’s test

b. 
Mann Wilcox

c. 
Kruskal-Wallis

d.  
Student’s t-test 

2.
The study group with the higher percentage of affected tubules in the contralateral testicle was:

a.
Torsion/orchiectomy group

b.
Torsion/detorsion group

c. 
Sham control

d.  
No difference found between groups

3.
In this experiment, testicular torsion mainly affected which stage(s) of the cycle of seminiferous epithelium :

a.
VI – XI

b. 
II-III

c.
I

d. 
XII

4.
Which antioxidant produced by sertoli cells, round spermatids, and pachytene spermatids was found to be decreased in the contralateral non-twisted testicle in the both torsion/detorsion and torsion/orchiectomy states?

a.
Glutathione

b. 
Superoxide dismutase

c. 
Catalase

d. 
Ascorbic acid

Answers:

1.  
c

2. 
b

3. 
a

4. 
b

>>>
Dagnaes-Hansen et al.  Septicaemia associated with an Aerococcus viridans infection in immunodeficient mice, pp. 321-325
Summary: A cases series of spontaneous outbreak by Aerococcus viridans occurred in immunodeficient mice.

Clinical history: NOD/SIC mice, part of a breeding and a research colony used in xenotransplantation research with human prostate tumor cells, became ill and some of them died. Clinical signs were ruffled coat, weight loss, labored breeding and distended abdomen. Several animals were necropsied and macroscopy lesions were: abscesses in the lung, liver or peritonitis with a yellow-grey fluid. All of these lesions were compatible with septicemia and pyogenic peritonitis. Histological examination revealed a suppurative peritonitis, liver and lung abscesses. The colony was later eradicated.

Microbiological examination from liver, lung abscesses, and peritoneal fluid showed a mucoid, alpha-hemolytic, aerobic, Gram-positive, catalase-negative, oxidase-positive, coccus-shaped organisms and the test identified the isolates as A. viridans 2 and the molecular genetic identification of the clinical liver isolates displayed 99% identity to the type strain of A. viridins.

The natural killer cell activity is reduced and the antigen presenting cell function is defective in NOD/SCID, and in addition these mice are C5 deficient. Granulocytopenia has been considered to be one of the risk factors or A. Viridans bacteremia. It is not uncommon to find A. Viridins in immunodeficient rodents, on the mucous membranes but this still does not explain the sudden clinical eruption. Other outbreaks of opportunistic infections in SCID mice have been reported with Pneumocystis carinii, Proteus mirabilis, Escherichia coli, Pseudomonas gladioli and Staphylococcus aureus. Although the identification of A. Viridans and other newly described organisms can be achieved by phenotypic test, difficulties may often occur and the use of molecular genetic tools such as 16S rRNA gene sequencing should be encouraged for the identification of such problematic veterinary organisms.

This report describes the first association of Aerococcus viridans with clinical disease in colonies of immunodeficient laboratory mice, (NOD/SIC) mice.

Questions
1.
Infection with Aerococcus viridans in immunodeficient (NOD/SIC) mice could cause septicemia. True /False.

2.
Should Aerococcus viridans be considered as a pathogen in immunodeficient (NOD/SIC) mice after these case series report? Yes /No.

3.
Aerococcus viridans was described in:

a.
1940
b.
1920
c.
1953
d.
1923
4.
Defects in the immune system presumably seem to be for the development of clinical disease with A. viridans. True /False.

5.
The Nod/SICD mice lack:

a.
Mature T-cells
b.
Mature B-cells
c.
Decreased percentages of lymphocytes
d.
Increase in percentages of peripheral blood neutrophils, monocytes and eosinophils
e.
All of them are true
f.
C is false
g.
Only a and b are correct
6.
Other unusual Gram-positive, catalase-negative coccus-shaped taxa described for human and animal clinical sources in the last decade are:

a.
Globicatella
b.
Helcococcus
c.
Facklamia
d.
Dolosigranulum
e.
All of them
Answers
1.
True
2.
Yes
3.
1953
4.
True
5.
e
6.
e
