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Introduction of Visceral Pain Model to Test of Visceral Nociception in the Rats

Chul Woo Lee, M.D.

Department of Anesthesiology, Catholic University Medical College

Anlgesic agents against visceral pain typically rely on a noxious chemical irritation of the
peritoneum, €. g., acetic acid and phenylquinone writhing test. While useful, this type of assay
depends upon an acute inflammation and the release of local alogens. Further, ethical and sci-
entific constraints prevent repeated assessments in a single animal, thereby compounding the
difficulty of assessing tolerance development to analgesic agents. To overcome these con-
straints, Colburn et al. developed a model for mechanical visceral pain model(VPM) based on a
repeatable and reversible duodenal distention in the rat. A chronic indwelling intraduodenal
balloon catheter is well tolerated and upon inflation produces a writhing response graded in

proportion to distention.

This response is inhibited by morphine in a dose dependent manner. We found that a model

for visceral pain was thought to be a great value.
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Fig. 1. (A) Total body radiograph of a 250 gram rat, 34 minutes following instillation of 1 ml of Renografin®
contrast per a tempor esophageal cannulae. The duodenal distention catheter halloon system had been
implanted 2 days earlier. Gastric pouch and upper small bowel are visualized by contrast material. An
arrow points to the undistended balloon catheter tip(b. 17 mm from the pylorus) in the proximal duo-
denum. The duodenum appears undilated since the contrast passes easily. Arrows also identify silicone
rubber sleeves at the gastrostomy exit site(S,), within the subcutaneous space just lateral to the rectus
muscle(S:) and at the subcutaneous-skin exit site(S;), (B) The same as in (A) 60 minutes following
Renografin® instillation into the esophagus. The contrast material has now passed throughout the in-
testinal tract. At this point, the duodenal balloon was inflated with 0.75 ml of contrast dye. The balloon
is seen to slightly distend the duodenum distal to the pylorus of the stomach. No leakage of contrast
from the duodenum was observed to indicate perforation from overdistention,
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Fig. 2. Schematic of surgical implantation of the
catheter, gastrostomy, and tunnelling to the
infra-occipital exit site. Shown are the duode-
nal position of the catheter balloon tip(b),
gastrostomy site in the gastric fundus(g). Sili-
cone rubber sleeves are shown, prior to ap-
proximation, between gastrostomy(S,) and
rectus muscle, within the subcutaneous space
just lateral to the rectus muscle(S;). and at
the exit site(S;) with PE-50 protruding at the
base of the occiput.
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Fig. 3. Serial weight analysis. The weight was moni-
tored before and after duodenal balloon im-
plantation in twenty rats. The slope of
weight gain is steep initially, with a slight
plateau immediately following surgery.
Weight gain then resumes with vigor. These
patterns imply that, beyond the early surgi-
cal recovery period, the indwelling balloon
catheter itself is not a deterrent to growth.
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Fig. 4. Visceral Pain Model(VPM) ballcon inflation
volumes vs. response and mortality. In early
developmental studies intraduodenal balloon
inflation volumes was related to writhing
respones(0~3 scale) and mortality. Volumes
above 0.75ml fluid, while effecting nearly
uniform writhing, led to a higher incidence of
bowel rupture and subsequent mortality(only
5% survive a 1.0ml volume test sequence).
However lower volumes, 0.5~0.75 ml. show a
markedly reduced mortality, less than 10%,
while still exhibiting a substantial degree of
writhing response.
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Fig. 5. Dose response to subcutaneous morphine(0.1,
0.5, 1.0mg/kg) in the mechanical visceral
pain model{VPM) and acetic acid writhing
tests(AAW).
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