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1. Registration Number: 43·R-Q048/1461

213. Species (common name) & Number of animals used in this study:

Rabbits (6)

4. Explain the procedure producing pain and/or distress.

Colorectal distension is a model of visceral pain that is commonly used in human volunteers as well as conscious rabbits.
We have evaluated the physiological effects of colorectal distension in chronically instrumented, anesthetized and
conscious rabbits. Colorectal distension was chosen as a nociceptive stimulus for use in conscious, chronically
instrumented rabbits because it mel the following criteria: 1) It is titratable (Le. variable intensity); 2) It is short·lived (only
present while the stimulus is on); 3) It is repeatable; 4) It increases arterial blood pressure approximately 10 mmHg; 5) It
does not cause tissue damage: 6) It is responsive to opioid analgesia; and 7) It is feasible in our conscious, chronically
instrumented rabbit preparation. This project evaluated the effects of colorectal distension on cardiovascular and
respiratory responses to environmental stress and blood loss. Prior to the first colorectal distension experiment, all rabbits
underwent training to become accustomed to colorectal balloon catheter placement. Training sessions were performed
for at least one week prior to beginning colorectal distension experiments During the referenced time period, we
performed colorectal distension experiments in 6 conscious rabbits. Rabbits sat quietly in the rabbit box following balloon
catheter placement. No rabbits have exhibited behavioral signs of pain or distress during or after a colorectal distension
experiment, after the baUoon has been removed, or when observed in their home cages. Blood has never beon observed
on the balloon at the time of removal or in the feces. The distal colon of rabbits euthanized after colorectal distension
experiments were evaluated grossly by two veterinarians and no evidence of tissue damage was observed. Based upon
the data we have collected during colorectal distension in conscious rabbits, we are confident that this model of visceral
pain is short·lived, responsive to opioid analgesia, and causes no lasting tissue damage. In addition, in all experiments,
care has been exercised to limit the duration of colorectal distension to the minimum time required to complete
experiments.

5. Provide scientific justification why pain and/or distress could not be relieved. Stale methods or means used to determine
that pain and/or distress relief would interfere with test results. (For Federally mandated testing, see Item 6 below)

Treatment of blood loss in humans and other animals is an important medical problem. Atthough blood loss in the real
world is usually associated with simultaneous stress andlor pain, almost nothing is known about the effects of stress
andlor pain on the cardiovascular response to blood loss. We feel that evaluating cardiovascular, respiratory, and central
nervous system responses to blood loss in a conscious animal in the presence of environmental stress and pain may best
approximate the response to traumatic blood loss. In other words, we believe that our preparation and approach
addresses clinically relevant blood loss. The proposed project investigates this important question. Rabbits serve as a
model to better understand the response to blood loss in all animals. Rabbits will undergo blood loss during exposure to
an environmental stressor (air-jet) and nociceptive sensory input (colorectal distension). The ultimate goal of these
studies is to improve the medical management of patIents (humans and other animals) who lose blood. This project
evaluates the effect of pain and stress on the integrated neurohumoral and hemodynamic response to blood loss and
therefore requires an intact animal model. This project cannol be done with isolated cells or tissues because many cells
and tissue types, as well as organ systems, are involved in the response to blood loss. In addition, the normal response
to pain requires an intact central nervous system. Thus. we have to use intact animals for the proposed studies. We have
evaluated the effect of colorectal distension on cardiovascular parameters in halothane·anesthetized rabbits, as well as
conscious, chronically instrumented rabbits. While colorectal distonsion in both conscious and anesthetized rabbits is
associated with increased arterial pressure, the response is significantly blunted in anesthetized rabbits. In other words,
the physiologic response to pain is altered by anesthesia and acute tissue trauma (surgery). Thus, since our studies are
designed to examine the effects of painful sensory input on cardiovascular and respiratory control, it is necessary to use
conscious, chronically instrumented rabbits. The effect of pain on cardiovascular and respiratory control during
hemorrhage in conscious animals has not been studied. Despite the obvious importance of this area in terms of medical
treatment of traumatic injury, our literature searches as well as consultation with experts in this area indicate that the
information which will come from the proposed study is new information which is not presenlly available. A search of two
data bases (Current Contents:1993· 2005 & Biological Abstracts: 1980·2005) on AU9uSt 31,2005 using the key words:
~effecl of pain and hemorrhage,~ ~effecl of pain and response to blood loss,~ and -effect of pain and cardiovascular
control" yielded three unrelated results: 1) Hanaue, H. et al. 1987. Postoperative intravenous administration of lysine
acetylsalicylate effect on pain relief and platelet function. Clinical Therapeutics. 9(2);159-166. 2) Bancroft, J. and D.
Rennie. 1995. Perimenstrual depression: Its relationship to pain, bleeding, and previous history of depression.
Psychosomatic Medicine. 57(5); 445·452. 3) Bundsen, P. et al. 1981. Pain relief in labor by transcutaneous electrical
nerve stimulation - a prospective matched study. Acta Obstetricia et Gynecologica Scandinavica. 60(5); 459-468.

6. What, if any, federal regUlations require this procedure? Cite the agency, the code of Federal RegUlations (CFR) title
number and the specific section number (e.g., APHIS, 9 CFR 113.102):

Agency: none
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CFR:


