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Detection and Clearance of Syphacia obvelata Infection in Swiss Webster and Athymic Nude Mice.  p. 9-13

Summary:  This report compared use of Swiss Webster mice with athymic nude mice as sentinels for detection of mouse infection with Syphacia obvelata.  Use of athymic nude mice had been justified on a yearly basis based on their susceptibility to pinworm infection and concern that immunocompetent mice could clear pinworm infections and render false negative results when held for long periods of time and tested at an older age.  In the first experiment, 6 to 8 week old mice were exposed to dirty bedding from known S. obvelata positive mice and monitored by both perianal tape test and post sacrifice examination of cecal, colon and small intestinal contents for adult worms, larvae and ova.  Once all mice were consistantly found positive by both means of testing (14-16 weeks of age), they were no longer exposed to pinworm positive bedding and were followed weekly by perianal tape testing and sacrifice and examination of intestinal contents until one mouse genotype displayed consistently negative results for pinworm infection.    With the Swiss Webster mice, both tests were consistently positive by week four, whereas athymic nude mice were not consistently positive in both tests until week 5.5.  On only 3 testing occasions were all Swiss Webster mice that were tested detected positive for S. obvelata, whereas athymic mice all were detected positive by either tape testing or GI exam by week 4.5.  After week 8, pinworm positive bedding was no longer introduced the animals, and clearance (or inability to detect pinworm infection by either tape tests or exam of GI contents) was followed.  By week 14, Swiss Webster mice were consistently negative by both tape tests and GI exam with the exception of one mouse on week 

18.  In contrast, at least 2 of the 3 athymic nude mice tested were positive for pinworms on all but week 17 of the 19 weeks examined.  The authors concluded that the additional cost of acquisition and maintenance of athymic nude mice did not merit their inclusion in a sentinel monitoring program if sufficient numbers of young euthymic 


Swiss Webster mice are used in a monitoring program, although prolonged clearance time in the athymic mice might have a practical application in a surveillance program that does not sample frequently (ie use animals at a young age for sentinel purposes).  

Questions:

1.  What is the prepatent period for infection of mice with Syphacia obvelata?

    a.  7 days

    b.  11-15 days

    c.  23-25 days

2.  Benefits of use of Swiss Webster mice as opposed to Athymic nude mice for sentinel monitoring for S. obvelata are:

    a.  Eggs are easier to detect on the perianal fur

    b.  Swiss Webster mice will continue to shed eggs/ carry infection in the intestine longer after exposure.

    c.  Swiss Webster mice are cheaper and easier to maintain.

    d.  Older mice can be used.

Answers: 

1.  b

2.  c

The Implementation of Robotic Technology in Animal Facility: A Case

Study.  p. 14-17

Summary:  This article is about a case study on use of robotic cage washer in an animal facility. The most important driving factor for the use of robot technology are efficient ergonomical system and reduction of allergen risks associated with animal husbandry.

The system consists of four components:

1.
dirty bedding disposal unit

2.
indexing tunnel washer

3.
two robots (clean side and the dirty side)

4.
clean bedding supply


After pallets of cages are loaded on to a conveyer, the gripper picks up the dirty cages and dumps into a dumping station, then it is passed on to tunnel washer, which has six compartments. The first compartment is the pre-wash, then second and third are the chemical wash, which uses detergents at 50 degree C and 60 degree C. In the fourth chamber it attains 90 degree C. The last two chambers are the drying chambers.


After cleaning, the robot on the clean side picks up the clean cages and positions under the clean bedding filling station to dispense clean bedding.

Control measures: It is required to verify that the indexing tunnel washer and all monitored post sites (dirtiest areas) are within the microbial limits of * 5 non-sporulating bacteria. Three successful sanitizing runs over at least a 2-day period must be successful before a particular type of cage sanitizing procedure is considered qualified.

Questions:

1.How many compartments are there in the indexing tunnel washer?

a.5

b.6

c.7

d.none of the above

2. Before a particular cage type sanitization procedure is considered qualified, there must be

a. 2 successful sanitization runs over at least a 3 day period.

b. 3 successful sanitization runs over at least a 3 day period

c. 3 successful sanitization runs over at least a 2 day period

d. 2 successful sanitization runs over at least a 2 day period

Answer.

1.
b     2. c

Beta 2 Microglobulin and Resistance to Murine Respiratory Mycoplasma. (pages 18-24) 
This experiment compared the effect of Mycoplasma pulmonis (MP) on two species of mice, C57BL/6 beta 2 microglobulin knockout mice (KO) and C57BL/6 beta 2 microglobulin wildtype mice (WT).  The investigators also correlated the loss of beta 2 microglobulin _expression with increased disease susceptibility.  KO and WT mice were necropsied post inoculation at varying time points for histopathology and quantitative cultures from lungs, trachea, and nares.  There were no differences KO and WT mice's ability to clear the infection from all sites at 24 hr p.i., and quantitative cultures at 48hr p.i.  During the chronic infection the KO mice had increase days p.i. MP was cultured, an increase in the genotypes for number of MP isolated from the lung.  KO had increased clinical signs of disease (facial scratching, altered respiration, marked weight loss) and had more severe neutrophil infiltrate in the lung compared to WT.  Overall beta 2 microglobulin does not appear to affect clearance of MP during the acute phase (first48 hrs) but does have significant effect during the chronic phase (greater then 48hrs).   
Questions 
1)  What is the causative agent of Murine Respiratory Mycoplasma and how is it transmitted? 
2) What human disease associated with this model? 
3)  What phase of infection does Beta 2 Microglobulin play a role? 
Answers 
1)  Mycoplasma pulmonis, transmitted by aerosol transmission and in utero transmission.   
2)  MRM is an animal model for Mycoplasma pneumoniae infections in humans. 
3)  Beta 2 Microglobulin plays a role in the chronic phase of infection. 


The Effects of Anesthesia on the Clinical Chemistry of New Zealand White Rabbits (p. 25-29)

Summary:  The effects of ketamine/xylazine, ketamine/diazepam, pentobarbitone and thiopentone on various plasma biochemical parameters were investigated in New Zealand white rabbits.  5 treatment groups of 10 were established and a single intravenous dose of each of the anesthetic regimens was administered.  Plasma cholesterol, triglycerides, LDH, electrolytes, heart rate and respiratory rate were assessed at time 0,10,30,60,120 minutes and 24 hours.

 

The results included:

increased cholesterol with ketamine/diazepam and pentobarbitone

increased triglycerides with ketamine/xylazine and ketamine/diazepam

increased LDH with ketamine/diazepam

decreased LDH with pentobarbitone

increased sodium with ketamine/xylazine, ketamine/diazepam and thiopentone

increased potassium with ketamine/xylazine

decreased potassium with pentobarbitone

increased chloride and phosphorus with ketamine/dazepam

increased calcium with ketamine/xylazine

The authors postulated that many of the changes were due to the anesthetics effects on the liver (directly or indirectly) or the kidneys due to changes in hemodynamics.  The take home message is that anesthetics may alter the various biochemical parameters during the operative or recovery period.  These differences should be  considered when interpreting biochemical data.

 Questions:

1.  Ketamine is categorized as a ____________ anesthetic and is metabolized by the ________in most species.

2.  Xylazine is classified as a _______________ but not an anesthetic.

3.  Diazepam is a _____________ derivitive and is/is not capable alone of general anesthesia.

4. The barbiturates may be classified as __________, reflecting their dose-dependent ability to produce either _____or a deeper _________state.

5.  One important mechanism of barbiturate action involves enhancement of the ______-mediated inhibition of synaptic transmission.

 Answers:

1.  dissociative, liver

2.  sedative-analgesic

3.  benzodiazepine

4.  hypnotic sedatives,sedation,hypnotic

5.  GABA

Comparison of Culture Results from the Feces and Rectum of Nonhuman Primates with Diarrhea (pages 30-33)

Purpose: This study investigates the reliability of culture results from rhesus fecal samples vs direct rectal culture in clinical cases of diarrhea.

Hypothesis – Fecal culture yields the same results as rectal culture in cases of diarrhea. 

Introduction: 

Clinical Diarrhea in NHP 
-Common;  leading cause of morbidity; ranges from in apparent to life threatening fluid and electrolyte imbalances 

-Etiology – maldigestion/malabsorption, hypersecretion; bacterial, parasitic

-Complication – dehydration, weakness, inappetance, weightloss, painful postureing, blood in feces. 

-Clinical management – bacterial culture – direct rectal or fecal sample from cage bottom. 

-Feces sampling – minimal handling and stress on animal. Not as reliable, although the common practice in veterinary and human medicine

Methods: 

A. 10 Rhesus monkeys. M.mulatta, 4 males, six females; average age 12.5 years purpose-bred. Immunocompetent
1. Health status: 

Six SRV, STLV-1, CHV-1 and SIV mac negative. 

One STLV-1 positive

Two CHV-1 and on of these SRV-D positive

One never screened. Duration – 2 week study 

2.  Inclusion Criteria – Rectal and fecal cultures on any NHP with clinical signs of diarrhea

B.  Culture procedures – 

1. Rectum -- swabbed using Culture swabs containing 

Stuarts medium, liquid Amies medium, Cary-Blair medium. 

Sterile handling procedures to avoid cross contamination. 

2. Fecal culture collected from cage pans and placed into sterile containers. 

            Feces > 3 hours old. Swabs of feces then obtained and placed in sterile transport vial with media. 

C. Inoculation of 5 types of solid media – 

Remel Blood Agar , incubate 37C x 24 hours

Remeal Hekron enteric agar, 37C x 24 hours

Remel Salmonella Shigella agar, 37C x 24 hours

BBL MacConkey Agar, 37C x 24 hours

Remel CVA Agar, incubate at 42C x 48 hours

Any suspicious growth was identified and characterized.  Cultured pairs were considered the same if there was no objective or subjective difference between results obtained. 

Results: 7 samples were the same on direct rectal culture and on cultured fecal samples.  3 were not. The difference was due to inadequate growth of cultures from three fecal samples. 

    Analysis – results reported as 10 “same” or “Not Same” to obtain a binomial distritbution. 

1. Binomial distributions: 

                                    Provides predictive odds for outcomes in clinical settings and is applicable to populations at least 10 times greater than the sample size.  

2. Cumulative distribution function inferred that the probability of the two samples yielding the same results in more than 8 instances out of 10 is only 0.1494. The probability of the two sample methods yielding the same results in less than 8 out of 10 samples is 0.8506. 

Conclusion:  In 3 out of 10 cases the results obtained from fecal samples can differ from those obtained by rectal culture due to false negative results associated with problems with collection techniques of fecal samples.  Rectal cultures are more reliable that fecal sample cultures.

Discussion: 
A. Possible causes of poor bacterial growth from some fecal samples: 
Contact with detergents on cage floor
Short survival time for pathogens exposed to the environment
Lab error
B. Recommend culture of fresh feces to monitor health status or for quarantined animals and group housed animals; cases of diarrhea with related clinical signs require the more reliable rectal culture. 
C. Pros of Fecal culture:  minimal distress and risk to animals, less labor intensive, no physical or chemical restraint required, minimal additional training of husbandry personnel. 
Q. How often can one expect the results from fecal cultures to be the same as the results from rectal cultures in cases of clinical diarrhea in NHP?  

A. The results will be the same only 70 % of the time. 
Q. What type of culture swabs should be used to obtain samples for fecal and rectal cultures? 
A. Stuarts medium, liquid Amies medium, Cary-Blair medium. 

Q. What solid culture media should be used to plate the fecal and rectal samples?

A. 

Remel Blood Agar , incubate 37C x 24 hours

Remeal Hekron enteric agar, 37C x 24 hours

Remel Salmonella Shigella agar, 37C x 24 hours

BBL MacConkey Agar, 37C x 24 hours

Remel CVA Agar, incubate at 42C x 48 hours

Use of Body Condition Scoring to manage body weight in dogs (p 34-37). This study used body condition as a tool to measure weight change in male and female beagle dogs in a research colony.  Animals were selected from the colony and enrolled in a dietary management program based on body condition scoring.  Age and sex differences were compared.  The authors found that body condition scoring could be used to manage weight in dogs, however weight loss was a more sensitive indicator of progress.  More females were enrolled in a weight loss program and at a significantly younger age then males.  Twice as many males were enrolled in a weight gain program as females with no correlation of age.  Correlations between changes in body weight and body condition were poor except in males enrolled for weight loss.  Overall body condition score is a usefully dietary management tool in a dog colony, with correlations between weight change and body score change being somewhat variable.  Older female dogs offer challenges for management of obesity.   
Questions 
1.  On average how long did it take to change body condition score by one point? 
2.  T or F.  Body Condition Score is more sensitive then weight for monitoring weight change. 
3.  T or F.  Males were more likely to be enrolled in a weight gain program compared to females. 
4.  T or F.  Old females were more likely to be enrolled in a weight loss program compared to young males. 
Answers 
1.  Between 2 - 4 months 
2.  F 
3.  T 
4.  T 

Clinical and Hematological Effects of Serial Phlebotomy Performed on Laboratory Beagles (page 38-42)

Summary:  Serial phlebotomy is a common practice in research, especially in pharmaceutical research. Removing as little as 10% of blood volume (BV) can initiate cholinergic mechanisms to restore homeostasis. At 15-20%, cardiac output and blood pressure can be decreased, and at 30-40%, hemorrhagic shock and mortality can occur in rats and other species. One recommendation for good laboratory practice is to remove no more than 10% of BV every two weeks. However, multiple sampling in a 24-48 hour period could total up to 15% or more.


This study looked at clinical signs and hematological factors when removing 15% of blood volume once a week for 4 weeks, followed by a 2 week recovery period. Ten research beagles (male and female) were assigned to either a blood collection group or a sham jugular venipuncture group. They based amount of blood removed on the “10% rule” that states that 10% of body weight (BW) is total BV, so that 1% BW would equal 10% of the circulating BV, and they extrapolated that 1.5 % BW would equal 15% of BV. They looked at leukocyte count and differential, hematocrit (HCT), erythrocyte count, hemoglobin concentration, mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), platelet count, red blood cell distribution width (RDW), total protein (TP), reticulocyte count, prothrombin time (PT), activated partial thromboplastin time (APTT), and fibrinogen levels. They looked for signs of pain and distress, including dull eyes and coat, decreased skin turgor, abnormal heart rate or rhythm, abnormal color or moistness of mucous membranes, slow capillary refill time (CRT), increased withdrawal from touch, lack of affiliative response (tail wagging, affection seeking), vocalization, and decreased activity. Between the two groups, there was no significant difference in BW, TP, reticulocyte count, MCV, MCH and RDW. The only significant difference was in HCT, but it was not clinically significant. Both groups were within normal limits (WNL) for leukocyte count and differential, PT, APTT, and fibrinogen. They saw anisocytosis, polychromasia, Howell-Jolly bodies, clumped platelets, and target cells in both groups. The mild weight loss seen in both groups was attributed to the stress of repeated phlebotomy for 6 weeks. Even though regeneration occurred (increased reticulocytes), the MCV did not reflect this. The RDW provides a measure of anisocytosis, and was more accurate indicator of regeneration in this study than MCV.


Evaluation of HCT should be correlated with TP for blood loss and dehydration status in anemia. Microcytosis is an index of iron deficiency. Anisocytosis is a variation in erythrocyte, or red blood cell (RBC), size indicative of regeneration- it is a common, expected finding in dogs, but can also be a response to blood loss. Polychromasia is increased basophilic stipling of RBC’s and is normal in dogs, but can increase with RBC expansion and regenerative anemia. Howell-Jolly bodies are nuclear fragments left in the RBC after the nucleus is extruded. Target cells are RBC’s with a bright center surrounded by a paler concentric ring. Hypochromasia (pale RBC’s) indicates iron deficiency. Acute blood loss stimulates the response of regenerative anemia. Low HCT stimulates the bone marrow to begin RBC production and release of reticulocytes (which are usually macrocytic). Maximum erythropoiesis occurs 4-5 days after a hemorrhagic episode. Chronic blood loss results in a period of regeneration followed by a progressive deficiency of iron and hemoglobin, and the appearance of microcytic, hypochromic RBC’s (decreased MCV, MCH, and RDW). Plasma protein can decrease with acute hemorrhage because of the loss of plasma along with RBC, as the blood carries more plasma proteins than cells. Hemoconcentration (increased TP or albumin) can distinguish a dehydrated dog from a dog with polycythemia.


The study concluded that collecting 15% of BV weekly for 4 weeks is a safe volume of blood to remove from dogs.

Questions:

1) According to the “10% rule”, how much of BW is total BV?

a. 1.5% BW

b. 1% BW

c. 10% BW

d. 15% BW

2) RDW is a more sensitive indicator than MCV of regeneration. True/False

3) Deficiency of iron and hemoglobin is indicated by

a. macrocytic, hypochromic RBC

b. microcytic, hypochromic RBC

c. microcytic, polychromic RBC

d. microcytic, hyperchromic RBC

4) Blood has more ___________ than cells.

5) Increased TP or albumin distinguishes dehydration from ___________.

Answers:

1) c

2) True

3) b

4) plasma proteins

5) polycythemia

Validation of the Nonin 8600V Pulse Oximeter for Heart Rate and Oxygen Saturation Measurement in Rats. (p. 43-45)

Summary:  This study evaluates the Nonin Pulse Oximeter for measuring heart rate and oxygen saturation in rats.  The Nonin Pulse Oximeter has an upper limit of 500bpm when measuring heart rate, which is well above rat normal values of 250-450bpm.  In anesthetized (ket/xyl) Sprague-Dawley rats, they found that there was excellent agreement between HR values measured by the Nonin Pulse Oximeter placed on a hindlimb footpad and that measured by counting the pulses from an arterial blood pressure recording from the carotid artery.  For oxygen saturation, the Nonin Pulse Oximeter underestimated by 3-5% compared to a Hemoximeter (which requires a blood draw of 35ul).  Furthermore, the accuracy of the pulse oximeter decreased with decreasing saturations, though it was accurate down to 60%.  Despite the 3-5% underestimation in oxygen saturation measurements, the unit tracked changes in oxygen saturation well and the authors found it very useful for detecting life-threatening changes in oxygen saturation.  Some limitation discussed:  use may be limited in compromised animal models since animals become hypotensive with hypoxia which degrades the pulse ox signal; also, some alpha2 agonists such as xylazine may cause vasoconstriction, which can potentially diminish signal (though it was not a problem in this study).  Conclusion:  Nonin Pulse Oximeter is a useful tool for measuring oxygen saturation and HR in anesthetized rats.

Questions:

1.  T/F:  Most commercially available human pulse oximeters are suitable for measuring heart rate in rats.

2.  T/F:  The Nonin Pulse Oximeter was very accurate for measuring heart rate and agreed with arterial blood pressure recordings.

3.  T/F:  The Nonin Pulse Oximeter was in agreement with the Hemoximeter when measuring oxygen saturation.

4.  T/F:  The accuracy of the Nonin Pulse Oximeter decreased with decreasing saturations when measuring oxygen saturation.

5.  T/F:  The Nonin Pulse Oximeter tracked changes in oxygen saturation well and was very useful for detecting life-threatening changes in oxygen saturation.

Answers:

1.  F:  most human pulse ox's have a max HR count of 200-250bpm (normal rat values are 250-450bpm)

2.  T

3.  F:  the Nonin Pulse Ox. underestimated oxygen sat. by 3-5% compared to the Hemoximeter

4.  T

5.  T

Infection with pinworms (Syphacia obvelata) does not affect the plasma corticosterone concentration in male, nonpregnant female and pregnant female rats. (p. 46-49)

Summary:  The authors were studying the hypothalamic-pituitary-adrenal (HPA) axis and found Syphacia obvelata eggs in vaginal smears.  Hormone secretion by the HPA axis is known to be elevated under many conditions of infection and illness and the authors wanted to verify that their data would not be affected by the pinworm infection.  Literature search showed that Mesocestoides corti infection in rats, and Trichinella pseudospiralis infection in mice cause elevated corticosterone levels. Mice infected with Shistosoma  mansoni have reduced levels of cortisol and dehydroepiandrosterone sulfate.  No effect on hypothalamic corticotropin releasing hormone (CRH) gene expression was found in rats infected with Nippostrongylus brasiliensis.


The authors used blood from halothane anesthetized rats withdrawn via cardiac puncture to measure plasma corticosterone levels in male, nonpregnant and pregnant rats with active Syphacia infections, and compared the results to rats 3-8 weeks after pinworm treatment (treatment with 2.1 mg/ml piperazine sulfate in drinking water for 14 days followed by ivermectin 0.007 magma in water for another 14 days).  Numbers of pinworms in the large and small intestine were also compared.

Results:  

-No difference in plasma corticosterone levels were found between uninfected and infected rats when each group is analyzed separately (male vs. male, Pregnant vs pregnant, non-pregnant vs. non-pregnant).  

-When groups are compared however, levels were statistically different. Pregnant rats had the highest corticosterone levels (398 +/- 154 ng/ml), non pregnant females less (219 +/- 85 ng/ml), and males the lowest (111 +/- 30 ng/ml) corticosterone levels.  

-Pregnant rats had a significantly higher worm burden than both males and non-pregnant females.  Males and non-pregnant females had no statistical difference in worm burden. 

Conclusion:  Authors suggest that infection with Syphacia obvelata did not affect plasma corticosterone levels in their colony, therefore studies of the HPA axis are not invalidated by presence of this infection in a colony.

Questions:  

1) Hormone secretion by the hypothalamic-pituitary-adrenal axis may be __________ by parasitic infection in rats and mice.


a) increased


b) decreased


c) unchanged


d) all of the above

2) True or False: Research involving the HPA axis is invalid if Syphacia obvelata is found in the colony of rats being used because corticosterone levels are elevated.

3)  True or False: Pregnant female rats have higher intestinal Syphacia obvelata worm burden and higher corticosterone levels than non-pregnant or male rats. 

4) Syphacia obvelata eggs may be found in vaginal smears of infected animals. 

Answers:
1)D 2)false 3)true 4)true  

Method for Hand-feeding Mouse Pups with Nursing Bottles (pages 50-53)

 Summary:

 The current methods of artificial rearing of mouse and rat pups include hand-forced feeding with a catheter, chronic intragastric cannula placement and an automatic feeder.  Because all three have disadvantages including risk of aspiration, surgery and difficulty of use, this paper investigated the use of hand-rearing with nursing bottles.

 The author designed a nursing bottle and nipples of various sizes for use.  Nipple sizes were increased as the mouse pup aged.  The 2 major complications were aspiration and bloating.  Three of 30 died due to aspiration and one of 30 died due to bloat, while 26 were successfully weaned.  The occurrence of bloating was decreased by increasing the size of the nipple and by stuffing the nipple with a piece of sponge.  Until 13 days of age, the bottle-fed pups gained less weight versus Mom-reared pups.  By 16 days of age, the bottle-fed pup weights approximated the Mom-reared pup weights, and by 20 days of age the weights between the two groups did not differ significantly.  At 13 days of age, the bottle-fed pups were co-housed with weaned 18-day old Mom-reared pups to learn to eat solid food by imitation.  The bottle-fed pups could be completely weaned off the bottle and onto solid food by 15-16 days of age.  According to the author, this method is easy to use by technicians and research staff without special training and is useful for studies of nutrition, behavior, immunology, psychology and toxicology.  This method of bottle-feeding can also be successfully applied to rat pups by simply using larger nipples.  

 Question:

 1.  What are the major complications of bottle-feeding mouse pups?

 Answer:

1.  Bloat and Aspiration

Rodent Analgesiometry: The Hot Plate, Tail Flick, and von Frey Hairs (pages 54-55)

               The hot plate, tail-flick and use of Von Frey filaments test an animal’s ability to react to mildly painful stimulus and are commonly used as models of pain sensitivity, or nociception. These tests also provide a means to assess and compare the analgesic efficacy of various drugs. Tail flick test measures the reflexive, spinally mediated response but hotplate test measures a more complex behavior involving neurological processing within the brain. 
Methods: 
i) Hot Plate: Done by placing animal on a heated surface (52-55°C). A clear plastic cylinder can be placed around the animal to prevent the animal from moving. The time or latency to lick the paw is recorded manually. A cut-off time of -30sec is used to minimize the risk of animal sustaining tissue injury due to prolonged heat exposure. So before establishing the test, care should be taken to identify the appropriate amount to stimulus that will produce the desired response, using a reference analgesic (morphine).
ii) Tail flick: The animal is manually restrained by wrapping in towel or placing it in plexi glass tube and the tail is exposed to the beam of light (3-6sec), until the animal reflexly moves the tail away. A cut-off time of 10 sec is established to minimize the chance of tissue trauma. The movement of the tail is measured by manually by use of stopwatch or b a timer with automated tail flick device, which work by use of photocell. When the animal moves it tail, the photocell is activated and the turns of the timer and energy source. An average of three times is recorded at an interval of 3-5 minutes is considered as a baseline values. Also, hot water (52-55°C) and cold water (ice water) tail flick tests are performed. 
                Another variation test in this method is the ‘Hargreaves’ Test, with test being performed in an unrestrained animal. Also, the beam of light is focused on skin of hind paw rather than at the tail.
iii) Von Frey hairs: Von Frey Hairs, small calibrated nylon filaments of various gauge and stiffness, is used to measure the withdrawal threshold or touch sensitivity The Von frey hairs are inserted perpendicularly from below the platform on the plantar surface of the hind paw by placing the animal in an elevated platform with a surface of wire mesh. Testing is performed starting with smallest gauge filaments to largest until the animal shows withdrawal response by flicking the paw from the hair. 
                Care should be taken to prevent animal from inadvertent harmful tissue damage due to prolonged latency due to the drug effect. Multiple exposures to heat may stress the animal and influence the testing latency periods. 
Questions
1. T or F. The neurological mechanisms assessed by hot plate and tail flick assay tests are one and the same. 

2. What is the surface temperature of the hot-plate used in the Hot plate Assay? 

3. T or F. A cut-off time is set for hot-plate (30 sec) and tail-flick assay (10 sec) is because different animal has different latency period and different response to different testing conditions. 

Answers
1. False, Tail flick test measures the reflexive, spinally mediated response, whereas the hotplate test measures a more complex behavior involving neurological process in the brain 

2.  52°-55°C 

3. False; to prevent tissue damage and heat stress. 
