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Microbiological Evaluation of a Newly Constructed Animal Facility (pages 7-11)
This article describes microbiological evaluation of a newly constructed facility prior to animal occupation.  This assessment is important to ensure all equipment is functioning appropriately and the building is truely free from infectious agents.

Autoclaves, cage washers, tunnel washers, and reverse osmosis water systems were all tested for optimal functioning.  A sentinel surveillance program was implemented using mice and rats.  Serology for murine pathogens and parasite exams were evaluated.  Once all testing was completed and results acceptable, the building was able to become populated with new and/or existing research animals.  New measures to maintain sanitation were also adopted (e.g. correct traffic patterns, additional personal protective equipment).

Questions:

1.  Regarding traffic circulation patterns in animal facilities, which system is superior in reducing

    cross contamination?

    (a)  single corridor unidirectional pattern

    (b)  single corridor bidirectional pattern

    (c)  dual corridor unidirectional pattern

2.  What does RODAC stand for?

3.  List considerations in the construction of a new animal facility.

Answers:

1.  c                              2.  Replicate Organism Detection and Counting   

3.  facility design    animal holding    environmental control    service support space
The Effects of Cage Design on Airborne Allergens and Endotoxin in Animal Rooms:  High-Volume Measurements with an Ion-Charging Device (page 12-16)
Respiratory symptoms related to both endotoxins and animal allergens continue to be an important cause of occupational disease for animal technicians and scientist working with rodents.  The authors evaluated both mouse and rat animal housing units at the University of Virginia, along with 43 domestic living rooms of households in Charlottesville that was occupied by at least one dog or cat.  The author states in the first paragraph that both current vented rodent caging and laminar-flow workbench systems can possibly increase the workers exposure to allergens.


This study evaluated the effects of cage design on airborne allergens and endotoxin in animal rooms: high-volume measurements with an ion-charging device (ICD).  This ICD unit sampled air at a rate of 20-liter/min.  Rodent rooms were sampled for the mouse allergen Mus m 1, the rat allergen Rat n 1, and endotoxin.  Airborne endotoxin levels in animal rooms with filter tops not exhausted had significantly lower numbers of endotoxin than animal rooms with open cages.  The mean endotoxin level in all animal rooms with filter tops without an exhaust port was 100-fold lower than the mean level in rooms with open cages.  [Figure1].  Additionally, the mean level of endotoxin in all animal rooms using filter tops without exhaust also was significantly lower than that in domestic homes with animals [Figure 1].


The authors found that the level of mouse allergens in all mouse rooms with cage tops represented a 90% reduction in allergens when compared to open cages.  Mouse cages with filter tops without exhaust had significantly lower airborne allergens than mice housed in rooms with open cages.  The same relationship was true when comparisons were made between mice housed in vented cages with exhaust compared to mice housed in non-exhausted vented cages.  Concerning Rat airborne allergens, rats housed in filter toped cages had were significantly lower circulating allergens in the room than rat rooms with cages [Figure 2].


The authors in the discussion also make interesting points about the sensitivity of low-rate air sampling (~20 liters/min, decreased range and sensitivity) compared to high-rate air sampling (artificial estimate of exposure, increased disturbance of room air).  The authors also  state in this study that there is a need to standardize the measurement of airborne allergen and endotoxin (previous reports have produced varying results [Table 2]) and for the use of person protective equipment (PPE) in rooms with filter tops.  This study implies that cages with filter tops are sufficient for diminishing the risk of personnel exposure to both endotoxin and allergens 


Finally, this study suggest that the use of filter top on individual cages is associated with large reductions in both airborne allergen and endotoxin, each of which have been shown to cause symptoms in animal room technicians.  

Questions:

1.
What is the major cat allergen and what is its major source?

2.
What is the major mouse allergen and what is its major source?

3.
What is the major rat allergen and what is its major source?

4.
What is the major dog allergen and what is its major source?

5.
What is Limulus Amoebocyte Lysate Assay?

Answers:

1.
Fel d 1, sebaceous glands and saliva

2.
Mus m 1, urine

3.
Rat n 1, urine, saliva

4.
Can f 1, saliva, hair, skin

5.
The Limulus amoebocyte lysate assay is a convenient test detecting bacterial endotoxins or fungal beta glucans.  In order to produce LAL, large horseshoe crabs are caught, examined for health, and bled using a stainless steel needle that is inserted into their circulatory system. The crab's blood is centrifuged to separate the amoebocytes from the liquid plasma. The amoebocytes are then freeze-dried and processed for use in the pharmaceutical industry.  Studies have indicated that bled horseshoe crabs have a relatively low mortality rate (10%).
The Lack of Behavioral Effects of Fenbendazole: A Medication for Pinworms Infection  (page 17-23)
Pinworm infection is a prevalent and pervasive problem in many laboratory animal facilities.  Detrimental effects to animals on study include alterations in hematology, immunologic response, growth rate, and absorption of water and nutrients.  Common treatment regimens include ivermectin and fenbendazole.  Fenbendazole compounded diet treatment is preferred due to wider margin of safety, yet concerns existed over the potential of the novel diet to alter normal behaviors in animals on study.  

24 Sprague Dawley rats infected with pinworms for 1 month prior to the beginning of study underwent behavioral testing at 9 months of age to evaluate conditioning and timing responses(delay, trace, and backward relationships between a stimulus and food).    The rats had previously been evaluated for the same behaviors on another study.  Ration limited portions of standard chow or medicated diet (150 mg/kg fenbendazole) were used, and rats were rewarded with unmedicated treats.  The individual dose of fenbendazole was calculated to be 5.6 mg/kg at the end of study.  Training sessions were performed in which the animals received a food reinforcer every 120 sec contingent upon placing their heads into a food cup.  After training, the rats were divided into 3 groups with different stimuli – a sound was heard either 10 sec prior to food arrival (backward), preceeded food arrival by 10 sec (delay), or 10 sec after food arrival was finished (trace conditioning).  Five separate types of sound cycles were used as stimuli, and each animal heard one of two different sound stimuli – clicker or 70 db white noise over the course of any 2 hour period consisting of 60 cycles.  Pretreatment sessions and posttreatment sessions were recorded in which no medicated food was used. A total number of 29 sessions were conducted per animal.  Cellophane tape tests were done to detect pinworm infection in test animals twice at pretreatment and first and last session of posttreatment.  

Researchers determined that fenbendazole treatment was mostly effective in treated animals, and did not affect body weight.  Head entry into the food cup and licking rates (presumably of reward pellets, yet not specified) were not affected by treatment, nor was there a significant difference across delay, trace and backward conditioning groups.

The study was not performed to assess the efficacy of treatment, but to capture all potential modifications in behavior from fenbendazole treatment.  The study also did not evaluate what effect pinworm infection itself might have on behavior of infected rats, though the lack of change between pre and post treatment sessions suggests that there is none.  The authors go on to suggest that treatment begun in the middle of a behavioral study would probably not affect results.

Questions:

1. What is backward conditioning?

2. Why is fenbendazole the preferred treatment for pinworm?

3. Name 3 types of testing for pinworm.

Answers

1. When the reward preceeds the stimulus.

2. Due to wider safety margin – ivermectin modulates GABA, has behavioral teratogenic effects, and increases neonatal mortality.

3. Tape testing, cecal and colonic wash examination, and formalin ethyl acetate sedimentation of cecal and colonic wash.

Comparison of External Catheters with Subcutaneous Vascular Access Ports for Chronic Vascular Access in a Porcine Model  (page 24-27)
The authors compared an external catheter to the subcutaneous vascular access port in a chronic porcine model.  Jugular veins were catheterized in 30 mix breed gilts, approximately 35 kg.  The first 18 were catheterized with a tunneled Hickman catheter (THC), the remaining 12 received subcutaneous vascular access ports.  All animals were initially evaluated on Day 11 post surgery, and then again on days 13, 16, 20, and 27.  All animals received prophylactic antibiotics.  The animals in the VAP group were sling restrained during port access, the THC group required no restraint.  The THC group 13/18 (72%) animals developed infectious complications, and 3/18 (17%) developed thromboembolic complications.  The VAP group developed no thromboembolic complications, and only one transient fever was noted which resolved spontaneously.   
Questions 
1. What is the Genus and species of a mixed breed pig? 
2. What are some of the most common use of the domestic pig in research? 
3. In this study which catheterization type was considered more successful? VAP or THC 
Answers 
1. Sus scrofa domestica 
2. Cardiovascular research, Nutritional and Gastrointestinal disease, Renal disease, Surgical Models, and Dermatology   
3. VAP 
Selective Adaptation of Male Rats to Repeated Social Encouters and Experimental Manipulations  (pages 28-31)
The goal of this study was to determine how male Sprague-Dawley rats adapt to repeated encounters with both a single male and a group of three males (same strain, age). In addition the study assessed the rats adaptation to repeated experimental manipulation.

Each rat was surgically implanted with radiotelemetry transmitters that monitored heart rate (HR), mean arterial pressure (MAP) and activity in the home cage. Eight experimental groups of singly housed rats were exposed to repeated social encounters or common experimental manipulations over a period of four consecutive days.

A.     Social encounter [18-h exposure to intruders in their home cage (one or three unfamiliar males)]

B.     Experimental manipulations of 0.2 ml sterile saline injection s.c. by two procedures.

1.      Rats were transported from their rodent housing room to the lab for their injections.

2.      Rats were injected within their rodent housing rooms.

A. The investigators found that when one intruder was introduced to the home cage over the initial 30 minute period HR, MAP and activity responses were all significantly increased compared to controls. However, over the four day period the rats initial 30 minute data for HR and MAP showed a progressive decrease beginning on the third day when compared to the previous days data. Similarly, the activity data showed a progressive decrease beginning on day two. The authors concluded this data demonstrates the rats were adapting to the single intruder.

When three intruders were introduced the data showed a more rapid adaptive response over the four day period compared with one intruder.  

The investigators examined the nocturnal responses to one intruder and concluded that HR was significantly increased on the first night then normalized on subsequent nights and MAP was not significantly affected during any of the four nights. Activity increased on the first night and significantly decreased on nights two thru four.

When three intruders were introduced nocturnal HR was normal on the first and second nights and decreased on the third and fourth nights compared to the control night (no intruders). They also found that nocturnal MAP was not significantly affected and activity was significantly increased over all four nights compared to the control night with a pattern of reduced activity on nights two thru four compared with the first night.

Comparing responses to one and three intruders the authors concluded that rats exposed to three intruders had a significantly reduced response to three intruders as compared to one intruder indicating a greater adaptability.

B. The response to experimental manipulation (s.c. injection) both in the home animal room and transported to the lab showed significant increases in HR, MAP and activity on all four days for a 30 minute period after manipulation compared to the control day. The investigators noted a slightly higher HR and MAP in those animals transported to the lab.

The authors conclude there was no adaptation over the four day period of manipulation either in the home animal room or following transport to the lab for the injection.

Overall the investigators conclude the stress-like cardiovascular responses suggest that rats can adapt to stress but that adaptation is selective depending on the nature of the stimulus.

Questions:

1.      What does the word conspecific refer to?

a.       A statistical method with a high level of specificity 

b.      A group with like temperaments

c.       Member of the same species

d.      Possessing concentric genetic structure 

e.       A compensatory response to a stimulus 

2.      To what does Bonferroni refer?

a.       Type of radio transmission

b.      Type of rodent housing

c.       Type of selective adaptive response

d.      Type of statistical correction/adjustment procedure

e.       Type of nocturnal activity

Answers: (1. c, 2. d)
Effects of a Cage Enrichment Program on Heart Rate, Blood Pressure, and Activity of Male Sprague-Dawley and Spontaneously Hypertensive Rats Monitored by Radiotelemetry  (pages 32-40)

Summary:  The purpose of this work was to determine whether non social enrichment would affect the cardiovascular responses of individually housed male Spontaneous Hypertensive and Sprague Dawley Rats under both basal and potentially stressful situations. To this end, all of the animals on the study were implanted with telemetric devices that would allow for monitoring of thenparameters without manipulation.


The cage enrichment program consisted of a rodent simulated burrowing system on the first day(Monday), the addition of a food foraging item (rat canoli-hollow edible cylinder containing a bag with chocolate treats) two days later and two days after (Friday)that a bag of bedding material was introduced. The selection of the enrichment items were predicated on the stimulation of natrual species specific behavior like burrowing, hiding and gnawing.


The rats were acclimated to the enrichment program for 2 weeks prior to be subjected to the acute or chronic procedures that that made up the stressful portion of the study. The acute procedures included cage changing, subcutaneous injection, tail vein injection, IP inection, movement from one room to another followed by subcutaneous injection, exposure to urine and feces fro stressed male and female rats, prolonged restraint, introduction and removal of a cage mate, exposure to 100% co2, and handling. Chronic procedures mimicked the transport from room to room acute procedure, handling proceudre, and cage mate introduction procedure just done over five consecutive days.


Data was collected over three time periods using radiotelemetry (800-900, 1300-1900, and 1900-700). Systolic Blood pressure, activity, and heart Rate were measured for animals that were unmanipulated, exposed to acute procedures and chronic manipulations. The animals that were unmanipulated had the following results: No changes in any of the parameters for either enriched or unenriched SD rats. There was decreased heart rate for all time periods for all enriched SH rats. There was no significant change in the HR for enriched or non enriched SD rats. There were changes however in SBP for SD rats exposed to urine and feces fron stressed rats. For SHR's there were significant changes in several parameters for SHR's exposed to acute procedures. enriched SHR's showed reduced SBP's and heart rate when a cage mate was removed, exposure to urine, tail injection, and feces from stressed animals. With regard to chronic procedures, there were changes in HR activity and BP, but for the there was significant difference between enriched and non enriched animals in both rat groups for for different time periods.

Questions:

1. SH rats were______ affected by enrichment that SD rats.

a. more

b. less

2. HR was ____ affected than BP for both types of rats subjected to various stimuli

a. more

b. less

3. The fact that HR was more affected (lowered) during the unmanipulated period indicated that enrichment stimulated __________ activity more than it reduced _________activity

a. sympathetic neural

b.parasympathetic neural

Answers 

1. a

2. a.

3. b, a.
Defining, Measuring and Interpreting Stress in Laboratory Animals (pages 41-45)
Stress experienced by research animals is an intangible variable that must be considered and if possible controlled to minimize effects and alterations in research outcome and research variables.  Stress in not inherently bad, and a stress response should not be assumed to indicate distress or pain.  The paper examines ways in which research animal stress may be defined, measured, and interpreted.

Definition of Terms:  

*Stress = the effect of external or internal factors (stressors) which cause a change in biologic equilibrium.  Stress initiates an adaptive response to restore baseline physiology and/or mental state.  Depending on the biological cost required to adapt, stress may affect well being.

* Neutral Stress = stress that induces adaptive effects that are neither harmful  nor beneficial (e.g. moving from sun to shade)

* Eustress = stress initiating a response that enhances well being (e.g. play)

* Distress = stress inducing a harmful adaptive response; an aversive state in which an animal is unable to adapt to stressors and shows maladaptive behaviors.  Distess occurs only when the biological cost of stress negatively affects biological functions critical to well being.  Biological function shift significantly so an animal enters a pre-pathologic state and is vulnerable to disease, abnormal behavior, reduced growth, or impaired reproductive function.

* Stressors = threats to homeostasis (e.g. pain, noise, temp, odor, handling, metabolic demands, life events)

* Anxiety = generalized unfocused response to the unknown

* Fear = focused response to a known object or experience

* Well being = absence of excess stress


Stress Response:  Stress induces changes in 4 physiologic categories: behavior, autonomic nervous system, neuroendocrine system, and immune function.  Changes in these functions can be assessed by evaluating behavioral patterns, physiologic alterations, and biochemical alterations.  Stress responses may be acute or chronic.  Acute responses are marked by an initial release of neurally-derived short-acting substances followed by endocrine release of longer-acting substances, and would include "fight or flight" response, which is mediated by catecholemines.  Chronic stress response is more variable and often due to intermittent stress.  Intensity of stressor, interval between episodes, and time for recovery all affect response.    The overall stress response is meant to be of limited duration, and the anti-reproductive, antigrowth, catabolic and immune suppressive effects of it are beneficial and adaptive as temporary measures.  If the stress system is chronically activated though, these effects may lead to pathology.


Measurement of Stress:  Stress may be evaluated by direct observation or video recording of behavior, by telemetry devices that track activity/behavior as well as provide physiologic data, by caging system with infrared beams to track activity, by behavioral test paradigms (e.g. open field tests), or by measures of immune function.


Interpreting Stress Response:  Simply demonstrating changes in a stress indicator is not sufficient to conclude that distress has occurred, and some stress can be rewarding (e.g. novelty).  Multiple stressors may act in an additive or synergistic fashion.  In species that undergo seasonal changes in reproductive hormone levels, stress response may vary seasonally.  The NRC has made recommendations for evaluating stress/distress in animals.  They note that atypical behavior may be a way to cope with/adapt to stress, or to reduce/control distress, so the presence or absence of species-specific behaviors should be considered, but are not sufficient for evaluating distress.


Effects of Husbandry:  While most animals appear to reproduce, grow, and maintain normal physiologic functions in research environments, husbandry may introduce variability into research data (e.g. social housing, traffic, noise, restraint, location, lighting, transport, etc.).  


Integrating Research and Judgment:  Prevention and alleviation of animal distress is a mandate of laboratory animal science.  Behavioral observations should be correlated with other stress indicators, such as immune response, heart rate, corticosteroid or catecholemine levels, over time for reliability.  Stress in and of itself is neither good or bad, and no environment can be 'stress free'.  

Questions:

1.  T/F  Stress is the effect of external or internal factors which cause a change in biologic equilibrium.

2. T/F  Distress is stress inducing a harmful adaptive response.

3. Name the 4 physiologic categories that stress may induce changes in.

4. T/F  The presence or absence of species-specific behaviors alone are sufficient for evaluating distress.

5. T/F  To reliably evaluate stress, behavioral observations should be correlated with other stress indicators, such as immune function, heart rate, or corticosteroid levels, over time.

Answers:

1. T

2. T

3. behavior, ANS, neuroendocrine system, immune function

4. F

5. T

A Simple Device for Humidification of Inspired Gases During Volatile Anesthesia in Rats (pages 46-48)
A nebulizer was inserted into the nonrebreathing circuit with a standard isoflurane vaporizer. The isoflurane concentration was reduced by a consistent percentage throughout the anesthetic range permitting an easy adjustment to vaporizer output. Complications due to desiccation of the air ways were not seen after 4 hours of gas anesthesia.

Questions:

1. What is the gold standard measure of anesthetic potency?

2. To determine this gold standard for a given anesthetic, what percentage of patients must achieve sufficient depth of anesthesia to inhibit movement in response to a surgical incision?

3. What does a refractometer measure?

4. What does a thermometer hygrometer measure?

5. What are two differences between using the radiant heat tail flick test and the immersion tail flick test?

6. What does a Student's t test compare?

7. What does "differences of P < 0.05" signify?

8. The insertion of a nebulizer into the nonrebreathing circuit used with a standard isoflurane vaporizer reduced the concentration of isoflurane in delivered gas by what percent?

9. True/False: The percentage reduction of isoflurane concentration with the insertion of a nebulizer remained a linear function of nominal concentration throughout the range tested making it difficult to approximate the concentration of delivered gas.

10. What are two possibilities for the reduction in isoflurane concentration after passage through a nebulizer?

11. What major pathologic change was noted by the authors in free-breathing rats maintained under volatile gas anesthesia without humidification for greater then a 2 hour period?

Answers:

1. MAC - minimum alveolar concentration

2. 50%

3. The refractometer measures the real part of the refractive index.  Among other measurement, it also serves in the quantitative analysis of solutions.

4. The thermometer hygrometer measures temperature and humidity.

5. The area of stimulation is far greater with immersion, thus increasing the temperature of the tail rapidly and in a more linear fashion then with the use of radiant heat. 

6. The Student t-test is used for comparing the means of two data sets, even if they have different numbers of replicates. In simple terms, the t-test compares the actual difference between two means in relation to the variation in the data (expressed as the standard deviation of the difference between the means). The t-test assesses whether the means of two groups are statistically different from each other.

7. The observed significance level (or P value) is the smallest fixed level at which the null hypothesis can be rejected (usually set at 0.05). If your personal fixed level is greater than or equal to the P value, you would reject the null hypothesis. If your personal fixed level is less than or equal to the P value, you would fail to reject the null hypothesis.

8. 10%

9. False. The stability of a linear function makes the approximation of a change (i.e. the concentration of isoflurane in the delivered gas) straightforward.

10. The decrease in concentration my be due to the addition of water vapor to the delivered gas or be due to the condensation of isoflurane in the humidifier reservoir.

11. Massive atelectasis.
Use of Broad-Spectrum Antimicrobials in the Eradication of Unknown Aquatic Pathogens in a Zebrafish Larval Rearing System  (page 49-51)
This paper reports a case of sudden high mortality in a larval zebrafish (Danio rerio) colony. The system had been working well for 5 years. In the room there were three racks of fish, one containing adult fish, one containing juvenile fish and the third rack which was the nursery rack. The only thing that the three racks had in common was the RO water system that served as a water source. The nursery system could support 80 2 qt.tanks sufficient for rearing 50 fry per tank.

     
Problems began when new fish were introduced from another well-established facility. The adults acclimated well and mortality was low. The fry had to be placed in the only nursery tank available. Within 3 weeks the fry mortality rate increased. Mortality first involved the newly introduced stocks but then also occurred in the fish from established stocks. The water was tested, and no problems were found. The normal characteristics for the water was pH 6.8-7.2, temperature 27 to 29 C, conductivity, 600to 700 s, general hardness 100 to 120 parts per million and carbonate hardness, 60 to 80 ppm.

   
The fry consistently became sick on the second week of life. Up to that time they appeared to be healthy, were eating normally. During the second week the fry were found prone on the bottom of the tank. The also appeared to be pale in comparison to healthy fry. Under a dissecting microscope, it appeared that they lost mobility in their eyes prior to losing the ability to swim. Blood clots appeared to be seen in the circulatory system.

The hearts hemorrhaged and the fry died.

  
 Fry that died were fixed in 10 % formalin and examined histologically. There was no evidence of pathogens. If a pathogen were noted on histology; then pathogen testing could be done. Four cell lines are recommended for use, bluegill fibroblast( Bf-2), rainbow trout gonad( RTG-2),Chinook Salmon fry( CHSE-214), fathead minnow( FHM), or epithelioma papulosum cyprini( EPC). For this case the testing would have taken so long that they needed to try to do something to stop the fry from dying. They decided to use an anti-microbial agent. Not knowing whether the potential pathogen was bacterial, viral, fungal or protozoan they needed to pick something that was broad-spectrum.

  
 They chose to use a nitrofurazone derivative The nitrofurazone was chosen because in general bacteria in fish are not resistant to it, and they work by topical application. The goal was to treat the nursery system because the fry were all dead. The recommended dosage of Binox (a nitrofurazone and sodium chloride  mixture ) is 5 g/25gallons of water. In this instance they quadrupled the dose to 20 g/25 gallons of water. During that time the use of activated charcoal and UV sterilization was suspended. Adult fish were still housed in the same room so they could not limit the light cycle to inhibit photodegradation of the antibiotic. To compensate extra medicine was added to the tank once a week. Treatment occurred for three weeks and was followed by complete system rinse with RO water. Activated charcoal was added to the system. To account for the possibility of vertical transmission, the adult population was also treated with medicated food which contains four antibiotics ormetoprim-sulfadimethoxine, kanamycin and oxolinic acid. This was fed to the adult fish for 14 days. All equipment was scrubbed and disinfected with didecyl dimethyl ammonium chloride and ethanol ( NET-DIP).

The biological filter which contains nitrifying bacteria would be depleted using the regimen discussed above.  N3000, a blend of 12 different bacterial cultures was added to the bio-filter media. The water was circulated for one week with out the UV sterilizer and then the UV sterilizer was turned on and new brood stocks introduced. Mortality was high for the first week but dropped to 30% after the second week. This is attributed to the biological filter maturing.

 A quarantine tank and quarantine procedures may have prevented this incident. Also the breeding of fish should have been discontinued until the cause of the problem was identified. This did not occur in this case.

Table 1 Aquatic pathogen types and treatments

Gram negative bacteria     Aeromonas hydrophilia                           Kanamycin

                                          Aeromonas salmonicida                        Mincycline hydrochlor

                                         Flavobacterium colunare
Gram positive bacteria      Streptococcus spp.                             Penicillin

                                          Lactococcus spp.                               Erythromycin

                                         Vagococcus spp.
                                        Carnobacterium spp. 
Acid-fast bacteria            Mycobacterium marinum                   No treatment

Protozoa                             coelops                                        Copper Sulfate

                                            mites                                           Formaldehyde

                                            trematodes                                  Malachite green

                                            Ichthyophthirius multifilis         Potassium permanganate

                                           Costia spp.                                  Formalin

                                           Hexamita spp.                             Mebendazole

                                           Myxobolus cerebralis                  Quinacrine hydrochloride

                                          Oodinium pillularis 

Fungus                                Saprolegnia spp.              Penicillin

                                            Ichthyosporidium spp.     Erythromycin

                                                                                     Malachite green

                                                                                     Methylene Blue

Virus                          Aquabirnavirus spp.( IPN, infectious pancreatic necrosis)        

                                   Rhabdoviridae spp.( IHN, infectious haematopoietic necrosis)  no treatment

                                   Novirhabdovirus spp. ( VHS, viral haemorrhagic septicemia)

Questions:

A.Why was nitrofurazone selected to treat the tanks ?

1. cheap and easy to use 

2. multiple kill mechanisms are thought to limit the occurrence of resistant bacteria 

3. it works systemically 

4. it is not photodegradable 

B.What antimicrobial can be used against aquatic bacteria and fungus?

1.Malachite green

2. Penicillin

3.Mebendazole

4. No treatment

Answers: Question A: #2   Question B # 2

A Novel Method for Endotracheal Intubation of Mice and Rats Used in Imaging Studies  (pages 52-55)
The authors have developed a easy, safe and efficient method for endotracheal intubation in mice and rats. Endotracheal intubation is often used to mechanically ventilate mice and rats for  various procedures. A disposable teflon intravenous catheter were used as endotracheal tubes. After anesthesia, these catheters were introduced using a fiber optic light guide and battery operated light source for visualization of the oropharnyx. These fiber optic light acts as a light guide for direct visualization of the larynx and also as a stylet to stiffen the teflon catheter.

This method has following advantages:

1. Allows repeated intubation,

2.Direct visualization of the larynx.

3.Higher quality images with fewer motion artifacts.  NB: I urge readers to read the article if they are interested in learning the procedures.

Questions

What are the advantages of this method.

1. Allows repeated intubation,

2.Direct visualization of the larynx.

3.Higher quality images with fewer motion artifacts.

4.All the above.

Ans-4
Collection and Quantification of Urine During Anesthesia in Small Animals  (pages 56-57)
The author covers three different types of absorbent pads for urine collection. The preferred pad (Tena/Serenity DriActive Liners) is of a modestly uniform weight (mean=5.35 ±0.15 g) and thereby facilitates urine quantification by means of weight differential. The pads reportedly have the advantage of keeping the animal’s fur dry while at the same time absorbing urine effectively. The primary disadvantage presented with the DriActive pad is the lack of ability to collect urine from the pad for analysis. Another pad (Carefree Thong Pantiliners) is presented as an effective alternative if urinalysis is desired. While this second pad will release urine for sampling, it may not be as effective in preventing the animal’s fur from absorbing the urine. 

A third pad was not covered objectively, but rather generally. Briefly, the author discussed cutting and weighing any standard absorbent pad for the above purposes.

Questions:

1. What is the standard range of values for fluid maintenance during small animal anesthesia? 

a. 2.25-5.5 ml/kg/h 

b. 5.5-11 ml/kg/h 

c. 11-22 ml/kg/h 

d. 22-44 ml/kg/h 

2. For routine surgical wounds, what is the evaporation rate* of water from average surgical wounds? 

a. 0.25-1 ml/kg/h 

b. 1-2 ml/kg/h 

c. 2-15 ml/kg/h 

d. 15-30 ml/kg/h 

3. List four functional benefits to collecting urine during anesthesia of research subjects. 

4. What is a common range for urine production rate in anesthetized small animals? 

a. 0.25-1 ml/kg/h 

b. 1-2 ml/kg/h 

c. 2-15 ml/kg/h 

d. 15-30 ml/kg/h 

Answers:

1. c 

2. c 

3. Prevent dermal irritation via urine contact, reduce heat loss that would result from urine evaporation off the subject’s skin, monitor organ function via urine components, reduce electrical noise that can result from urine electrical conduction, and aid in fluid replacement calculation. 

4. b 

*not referenced
Introduction to the 3R’s (Refinement, Reduction and Replacement  (pages 58-59)


Overview:  This paper re-introduces 3Rs with animal welfare information and invites comments/contributions on the subject from readers.


Summary:  Most national laws require that data from animal experiments be produced before a new medical product/device can be permitted for use in humans or animals. Due to different standards/requirements required in different nations, implementation of 3Rs is impeded (international wide). The International Conference on Harmonization of Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH) guidelines may eliminate duplication tests by mutual acceptance of research data in different countries.   


Refinement, not only for better exp techniques, could also include animal welfare (good husbandry, environmental enrichment), vet care to avoid animal discomfort through early end point/avoid pain & suffering. Refinement also includes good exp design and proper use of biostatistics.


Reduction: good exp design and biostatistics together could help to reduce animal number in study. Understanding biomarkers/mechanistic approaches and using in-vitro alternatives could reduce animal #.  Law/requirement to register new chemical entities (NECs) has been centralized for European Union through the European Medicines Agency (EMEA) and this is a great method to reduce animal # (avoid replication through the same standard).


Replacement: it's impossible to replace animals with in vitro/software program systems (due to complex multi-organ system in living animals). In vitro/software system could be applied in the early stage of study. Then, use animals in the proof-of-concept study. This way also can contribute to reduce # of animals used in study.
Questions:
1. What's 3Rs?
2. Centralized law/requirement to register new chemical entities in European Union will help
A) Refinement
B) Reduction
C) Replacement
D) All above
E) none above
Answers:
1. Refinement, reduction, replacement
2. B) Reduction
