Primary Species - Rats and Mice

Desjardins et al. 2012. Pathology in Practice. JAVMA 240(2):155-158 [Rat]

Primary Species:  Rat (Rattus norvegicus)
SUMMARY: A 2 year old rat from a private rattery was submitted for necropsy.  The animal had been losing weight and had history of a lump at the base of the right ear.  Purulent discharge was noted draining from this lesion.  Other rats in the colony had histories of facial abscesses.  On necropsy, the thin rat had irregularly rounded tympanic bullae with bony projections.  The right tympanic bulla was mottled black and brown.  The caudal lobe of the left lunch was replaced with multiple coalescing abscesses containing tan-white caseous material.  Other lung lobes were wet and congested.  Diffuse testicular atrophy, incisor malocclusion and bilateral focal plantar pododermatitis were also noted.  

Histological examination of the left caudal lung revealed ectasia.  The bronchi and trachea were filled with leukocytes and cellular debris.  The remaining lung tissue was edematous and congested.  The lumens of the tympanic bullae were obstructed with red blood and white blood cellular debris and granulation tissue.   The left bulla was effaced with bony proliferations.  The cerebrum contained a necrotic region surrounded by neutrophils.  Other findings included diffuse testicular atrophy and membranous glomerulonephropathy.  A culture of the lung and tympanic bullae yielded Mycoplasma pulmonis.  The bullae also yielded E. coli and Actinomyces spp.

The gross and microscopic lesions in this report are characteristic of M. pulmonis infection.  Other differential diagnoses were infection with Corynebacterium kutscherii or chronic infection with CAR bacillus.  In the 1990s, Mycoplasma was common with prevalence ranging from 8% to 78% in rat colonies.  Currently prevalence is 0-1% in laboratory colonies.  However, it is still problematic in non-laboratory settings.  

Mycoplasma pulmonis is the primary pathogen in the multifactorial respiratory tract condition in rats referred to as murine respiratory mycoplasmosis.  Other agents that may be involved include CAR bacillus, Sendai virus, sialodacryoadenitis virus, rat respiratory virus or pneumonia virus of mice.  Treatment is possible with enrofloxacin combined with doxycycline.  However this will not affect any viral components.  

The microscopic changes in the kidneys are consistent with chronic progressive glomerulonephropathy which is common in old rats.  The exact pathogenesis is unknown but high protein diets are considered to be a contributing factor.  Testicular atrophy is also a common degenerative change in aged rats.  The sore hocks generally develop secondary to trauma from wire cage housing.  

QUESTIONS:

1. Which of the following pathogens are associated with murine respiratory mycoplasmosis?

a. MCMV

b. Sendai

c. MHV

d. Bordetella

2. What is the most effective way to clear Mycoplasma from a colony?

a. Treat with enrofloxacin

b. Treat with doxycycline

c. Depopulate

d. Wait until all animals are symptomatic and then resume breeding

3. Name 2 degenerative diseases common in aged rats.

4. What type of drug is doxycycline?  

5. Name two differentials for necrosuppurative bronchopneumonia in the rat.

ANSWERS:

1. b

2. c

3. chronic progressive gluomerulonephropathy and testicular atrophy

4. A semi-synthetic tetracycline developed in the 1960s

5. Corynebacterium kutscherii or cilia-associated respiratory bacillus

Mayer et al. 2011. Extralabel use of cabergoline in the treatment of a pituitary adenoma in a rat. JAVMA 239(5):656-660

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions 

Primary Species:  Rat (Rattus norvegicus)
SUMMARY: A 0.65-kg (BCS 7/9) 24-month-old sexually intact male albino pet rat was admitted to a veterinary teaching hospital due to a 3 week history of hypodipsia, apparent blindness, and sudden change of behavior.  Physical examination findings included the following: 1) ability to ambulate; 2) unaware of surroundings and didn’t like to be handled (attacked owner); 3) neurological examination: mildly paretic in hind limbs with decreased proprioceptive testing; and 4) negative dazzle response.  A differential diagnosis of brain tumor (pituitary) was made.

The rat was anesthetized for a magnetic resonance imaging by use of a 1.5-T scanner.  A mass was present in the region of the pituitary gland on MRI.  Treatment with cabergoline (0.6 mg/kg, PO, q 72 h) was begun.  The preparation of the drug for oral administration was undertaken by a compounding pharmacy.  The rat was discharged from the hospital.  The owner reported that, 3 days after the first treatment with cabergoline, the rats vision appeared to improve and was he was less aggressive.

Eight weeks later, the rat was returned for a follow-up examination including MRI study.  Substantial improvement was noted (i.e., return to friendly behavior and increase in physical activity) with return of normal neurological function.  A repeat MRI was performed and it was determined that the pituitary mass had reduced in size.

Six months following the second MRI study, the rat continued to receive the same dosage of cabergoline and had no abnormal signs.  About 8.5 months after start of cabergoline treatment, the rat was admitted for a recheck examination.  The rat was in poor condition and had clinical signs that were similar to those at the time of initial admission.  A third MRI revealed that the mass had increased in size; thus the owner elected euthanasia and necropsy was performed.

Necropsy findings confirmed the clinical diagnosis of a pituitary tumor with no noteworthy lesions noted.  Histological evaluation of the tumor and immunohistochemistry were used to confirm diagnosis.

Discussion:

•    
Pituitary adenomas are a common clinical and necropsy finding in geriatric rats (Sprague-Dawley and Fisher strains of rats)

•  
In geriatric rats, increased prolactin secretion (high blood prolactin concentration) in both sexes. This is due to reduction in hypothalamic dopamine activity.

•   
Clinical signs and physical examination findings of rats with pituitary adenoma: central vestibular disease, wide-based stance, head tilt, proprioceptive deficits, ataxia with normal muscle strength, knuckling, and stumbling.  Blindness is typically due to compression of the optic nerve by the tumor.

•    
No report of effective treatment for Pituitary tumors have been reported in pet rats.  

•    
Cabergoline is a dopamine receptor agonist that increases hypothalamic dopamine activity (not approved in the US for veterinary use). FDA approved for human use.

•    
MRI is the diagnostic imaging modality of choice to detect the pituitary adenoma.

QUESTIONS:

1.  
Cabergoline is a dopamine receptor antagonist: True or False

2.  
Pituitary adenomas are common necropsy findings in young rats: True or False

3.
There have been over 50 reports of treatment of pituitary tumors in pet rats: True or False

ANSWERS:

1.  
False: dopamine receptor agonist

2.  
False: geriatric rats

3.  
False: no report of effective treatment

Gross et al.  2003.  Critical anthropomorphic evaluation and treatment of postoperative pain in rats and mice.  JAVMA 222(11):1505-1510.

SUMMARY: The Institutional Animal Care and Use Committee (IACUC) members are charged with the responsibility of assuring institutional compliance with federal, state and local regulations pertaining to the use of animals in research.  One big responsibility is sorting out the many nebulous definitions applied to various parameters under their supervision.  An important example is the issue of protecting animals used in experiments from undue pain and/or distress.   Animal use forms require the applicant to provide detailed information about painful and/or distressful procedures.  By definition, a painful or distressful procedure is any procedure that would be expected to cause more than slight or momentary pain or distress in a human.   The authors state that this anthropomorphic approach can lead to uncritical thinking, and misinterpretation of an animal’s needs or emotional state.  Critical anthropomorphism has been defined as a method of thinking that involves the critical use of human experience to recognize and alleviate animal suffering by combining one’s perception of a particular animal’s situation with what can be determined by more objective, science-based observations.

Problems Involved in Pain Evaluation – the International Association for the Study of Pain (ISAP) defines pain as “…an unpleasant, sensory, emotional experience associated with actual or potential tissue damage or described in terms of such damage…” The ISAP published guidelines for the diagnosis and effective treatment of pain that use a 2-stage process for evaluation:
· Animal is compared with clinically normal animals by quantitative measurement of behavioral parameters such as movement, grooming, and sleep, and

· Physical parameters, such as EEG, blood hormone concentrations, and autonomic state.

The authors mention several studies that demonstrated the difficulty in evaluating pain.  

Pain coring systems – Three pain scoring systems are commonly used:

1. Simple descriptive scale (SDS)

2. Numeric rating scale (NRS)

3. Visual analog scale (VAS).

Three aspects of pain: cognitive, behavioral and physiologic.   Each may require different modes of measurement.  

Problems involved in Pain Treatment – It is well established that different individuals have different analgesic requirements after apparently identical levels of surgical trauma.  

Opioids – Aggressive preemptive treatment for anticipated pain with opioids might be justified as a starting point when investigators do not have appropriate education or training in diagnosing and treating pain, or when institutional veterinarians are too busy to provide this service.  This approach is problematic in that it may lead to increased mortality rates, and does not allow for critical evaluation of each individual’s pain response and adjustments in treatment.   

NSAIDs – provide post-surgical pain relief equivalent to that of the opioids for certain surgical procedures in mice, including laparotomy. Ketoprofen and flurbiprofen cause GI toxicosis in rats at therapeutic doses. 

New Agents – Other analgesic agents are being evaluated for effectiveness in rodents, including a 5-hydroxytryptamine receptor antagonist, and medetomidine.

Conclusions - Veterinarians have a moral obligation to lead the development of procedures and protocols that reduce pain and distress in all animals under their care.  To accomplish this goal, it is imperative that objectivity be used when the detection, evaluation of intensity, and alleviation of pain and distress are attempted.  Critical anthropomorphism requires careful evaluation of the intensity of pain perception and a careful evaluation and reevaluation of the effectiveness of treatment.  

QUESTIONS:

1. What is “critical anthropomorphism?”  

2. What are the three aspects of pain?

ANSWERS:

1. Critical anthropomorphism has been defined as a method of thinking that involves the critical use of human experience to recognize and alleviate animal suffering by combining one’s perception of a particular animal’s situation with what can be determined by more objective, science-based observations.

2. Cognitive, behavioral and physiologic.

