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Fig. 1 Microdialysis probe-holding system in heart

(A) The microdialysis probe-holding system involves
loose fixation of the tube and synchronization of move-
ment of the heart and probe, the probe being sup-
ported by a stainless steel axis. This system increased
recovery rate without an accompanying increase in tis-
sue damage. The dialysis probe was implanted in the
left ventricular myocardium. The inlet tube of micro-
dialysis probe was connected to a microinjection
pump, and outlet tube led to the dialysate reservoir.
(B) Microdialysis probe was implanted from the epicar-
dial surface into the left ventricular myocardium to the
depth of 3 mm and perfused with Ringer's solution by
a microinjection pump. The probe (3 mm exposure)
was implanted from the epicardial surface into the left
ventricular myocardium to the depth of 3 mm. The
*OH is react with salicylate (SA) and generate 2,3- and
2,5-DHBA, which can be measured electrochemically
in picomole quantity by an HPLC-EC procedure.
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Fig. 2 Products of the attack by hydroxyl radical
(- OH) radicals on the salycylate molecule
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Fig. 3 Effect of tyramine on *OH formation in rat
myocardium

(A) After a 90 min washout with Ringer's solution, the
time course of in vivo trapping of highly reactive *OH
in extracellular fluid of myocardium after tyramine
(1mM or 1 nmol pL.”" min"') was investigated by
infusing sodium salicylate in Ringer's solution (0.5 mM
or 0.5 nmol pL.”" min ") through a myocardial micro-
dialysis probe placed in the epicardial surface into the
left ventricular myocardium and perfused with Ringer
by a microinjection pump. Dialysate samples were
collected at 15 min intervals and immediately assayed
for the level of 2,3-DHBA using an HPLC-EC proce-
dure. Values are means = S.E.M. for 6 animals ; *P
< 0.05 versus levels at 135~ 150 min (ANOVA and
Fisher's test). (B) The level of 2,3-DHBA measured at
30~ 45 min after application of tyramine (1 mM, as
indicated in abscissa) in the absence (diagonally
shaded column) and in the presence (closed column)
of prazosine (10 uM or 10 pmol puL ™' min~"), and
given as percentage of the value measured just before
application of tyramine. Each column and vertical
bar means = S.E.M. for 6 animals ; “P < 0.05 versus
levels at 135~ 150 min (ANOVA and Fisher's test).
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Fig. 4 Doseresponse relationship between iron(II)
and the formation of *OH products of salicylate in
phytic acid

Iron(II) and sodium salicylate (0.5 mM or 0.5 nmol
UL™! min~") were infused through the dialysis probe.
When iron(II) (0, 2, 5 and 10 uM) was administered, it
was given directly through the dialysis probe. The lev-
els of 2,3-DHBA in all three groups tyamine-only
treated rat (open circle) and tyramine (1 mM) plus
phytic acid (100 pM)-treated rats (closed circle) and
non-treated rats (rectangle) were compared.
Dialysate samples were collected and immediately
assayed for 2,3-DHBA, using a HPLC-EC procedure.
Values are means + S.E.M. for six animals. *P < 0.05
versus the level of 2,3-DHBA by tyramine-treated tats
(ANOVA and Fisher test)
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Detection of Hydroxyl Radical Generated by Tyramine Administration in
Rat Myocardium by Microdialysis Technique
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The present study was examined the effect of tyramine-induced hydroxyl radical (- OH) gener-
ation. A flexibly mounted microdialysis technique was used to detect the generation of *OH in
in vivo rat hearts. To measure the level of -OH, sodium salicylate in Ringer's solution (0.5
nmol/pUL/min) was infused directly through a microdialysis probe to detect the generation of
-OH as reflected by the nonenzymatic formation of 2,3-dihydroxybenzoic acid (DHBA). To
confirm the generation of -OH by the Fenton-type reaction, iron(II) was infused through a

microdialysis probe. A positive linear correlation between iron(II) and the formation of
2,3-DHBA (R? = 0.983) was observed.

Keywords : hydroxyl radical ; salicylic acid ; 2,3-dihydroxybenzoic acid (DHBA) ; microdialysis.
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