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Dynamic Study on High-Energy Phosphate
Compounds in Experimental Ulcer
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In order to investigate the energy metabolism of the gastric wall, 3'P-magnetic resonance
spectroscopy (3'P-MRS) with surface coil was performed in the rat stomach under the
following conditions. By reducing the systemic blood pressure to 50% below (hemorrhage
from the artery), the blood flow of the gastric wall decreased less than 50%, and recovered
to normal range after retransfusion. In such ischemic condition, phospocreatine
(PCr)/inorganic phosphate (Pi) ratio and —ATP/Pi ratio of the gastric wall decreased,
and their ratio recovered to previous values after retransfusion. Intracellular pH of gastric
wall decreased during hypotension and recovered to previous after retransfusion. After
administration of the endothelin in the artery, the blood flow of the gastric wall also decreased
to 50~60% of that before administration. Also this condition induced PCr/Pi ratio and
B—-ATP/Pi ratio decreased. In summary, experimental ulcer stomach showed negative

response of high-energy phosphate compounds when it was assessed by 'P-MRS.
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SCANS 400
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Fig. 1 31P-MRS obtained from the rat stomach
PCr ; phosphocreatine, Pi; inorganic phosphate
PME ; phosphomonoester, PDE ; phosphodiester
ATP ; adenosine triphosphate
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Fig. 2 The record of gastric blood flow under ischemia—retransfusion
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Fig. 3 The record of gastric blood flow following administration of the endothelin
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¥ 7z PCr &Pi @ chemical shift 7» 53R 71 pHi
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Fig. 4 Changes of the 31P-MRS under ischemia-retransfusion
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Fig. 5 Changes of the PCr/Pi ratio under
ischemia-retransfusion I-; ischemia
R~ ; retransfusion

pHi
751
*k
*

70

* p<005
h % P<001

4 NS

65 n=7

pre i1 -2 -3 R1 R-2 R3 R4

Fig. 7 Changes of the PHi under ischemia-
retransfusion
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Fig. 6 Changes of the f~ATP/Pi ratio under
ischemia-retransfusion

PCr/Pi
1.5 T
a
1.0
k%
*
E3
Kok
0.5 * p<0.05
** p<0.01
4 NS
n=5

pre 1 2 3 4 5
Fig. 8 Changes of the PCr/Pi ratio following
administration of the endothelin
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Fig. 9 Changes of the 8~ATP/Pi ratio following
administration of the endothelin
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