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Attempts have been made in the past to scan myo
cardium with various radiopharmaceuticals in order
to visualize infarcts. Some, like radioisotopes of po
tassium (1 ) , rubidium (1 ) , cesium (2 ) , and radio
iodinated fatty acids (3 ) , localize in the normal
muscle and show the ischemic muscle as a â€œcoldâ€•
area. On the other hand, 203Hg-chlormerodrin (Neo
hydrin) has been reported to show an area of
infarct as a region of â€œpositiveâ€•uptake in the scan
(4) . Most of these radiopharmaceuticals were tried
in experimental animals and the scans obtained with
them were far from satisfactory. None of them there
fore has been generally employed as a clinically
useful diagnostic agent.

Recently it was observed by Malek et al (5,6)
that 203Hg-labeled hydroxy-mercury-fluorescein was
taken up selectively by the infarct compared with
normal muscle in dogs after an i.v. injection. Malek
et al were successful in obtaining scans of infarcts
in animals in vivo within a few hours of ligation of a
branch of the coronary artery. Their results encour
aged us to investigate the localization of this com
pound in infarcts.

METHODS

The 203Hg-hydroxy-mercury-fluorescein was ob
tamed from two sources : (A) Isotope Div., BARC,
!ndia, and (B) Squibb Radiopharmaceuticals (Mer
curascan-203 ) . The results obtained with both these
preparations were identical, and they are presented
together.

Myocardial ischemia was produced in dogs (weigh
ing 12â€”16kg) by temporarily ligating the descend
ing branch of the left coronary artery. Fifty micro
curies of 203Hg-hydroxy-mercury-fluorescein was
administered i.v. at various times before and after
the release of ligature. !n one set of experiments the
ligation was done after the injection.

The duration of ligation varied in different experi
ments. The dogs were usually sacrificed either 4 or

24 hr after the administration of the radioactivity.

In addition to the ratio of radioactivity in the normal
and infarcted myocardium, the percent of the ad
ministered dose in liver, kidney cortex, kidney
medulla, and blood were determined. The counting
of aliquots of tissues was done in a well counter.
The radioactivity in the blood was calculated for the
expected blood volume in that dog based on 7%
of the body weight. The kidney was assumed to be
50% cortex and 50% medulla.

RESULTS

Table 1 shows the distribution of the radiophar
maceutical in eight dogs in which the radioactivity
was injected after the release of the coronary liga
tion. The varying duration of ligation and time of
injection after the release of ligation are indicated in
this table. The highest concentration in the infarct
region was observed when the ligation was kept for

1 hr and the injection was made 1 hr after the
release of the ligation.

Table 2 shows the distribution of the radiophar
maceutical in eight dogs injected before the ligation
was released. !n none of the dogs was the ratio of
radioactivities in ischemic and normal myocardium
higher than 2.7, whereas ratios above five were
reached when the injection followed release of the

ligation.
Table 3 shows similar poor uptakes in a series

of six dogs where the ligation was carried out shortly
after the injection of the radiopharmaceutical.

COMMENTS

Scanning of a myocardial infarct is a challenging
problem, not only because there is no suitable radio
pharmaceutical which has significant selective 1â€”
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TABLE1. DISTRIBUTIONOF 2Â°3Hg-HYDROXY-MERCURY-FLUORESCEININ DOGS INJECTED
AFTERRELEASEOF CORONARYLIGATiONNo.Duration

of
ligation

(hr)%

administered
Time of Time of .,@ of administered dose dose/gm
inj. after sacriftce myocardium

release of after the Kidney Kidney
ligation inj. (hr) Liver cortex medulla Blood lschemic Normallschemic/

normal
ratio111

hr 4 15.4 27.3 13.6 5.8 0.01880.00325.87211
hr 24 11.6 19.4 9.6 2.1 0.00830.00165.19321
hr 4 21.6 27.8 @4.3 10.3 0.00740.00342.18421
hr 4 27.6 34.2 16.4 5.8 0.01040.00402.60521
hr 24 17.2 21.4 10.6 2.9 0.00270.00201.35621
hr 24 13.6 23.9 7.9 1.9 0.00260.00171.537315mm

24 11.6 23.6 11.3 2.3 0.00550.00202.758241
hr 4 17.6 29.9 13.3 6.9 0.00600.00421.43TABLE2.

DISTRIBUTIONOF 203Hg@HYDROXY-MERCURY@FLUORESCEININ DOGS INJECTED
WITH CORONARYLIGATiONINPLACEDuration

of
ligation
before%

administered
Time of@ of administereddose dose/gm
socri$ce of myocardium

after KidneyKidneylschemic/normalNo.mi.mi.
(hr) Liver cortex medulla Blood IschemicNormalratio11

hr4 19.2 33.2 17.1 6.9 0.01500.00552.7221
hr4 24.8 31.6 16.3 7.1 0.01040.00422.4831
hr4 15.9 26.3 19.2 9.2 0.01050.00502.1041
hr24 14.3 19.2 8.9 3.2 0.00650.00262.50524
hr4 19.3 30.8 15.3 7.3 0.00540.00521.04624
hr4 23.3 29.6 11.8 6.3 0.01160.00422.7677days4

22.3 33.6 17.2 11.2 0.00830.00392.138lOdays4
15.3 33.6 12.9 6.1 0.01110.00552.02TABLE3.

DISTRIBUTIONOF 20@Hg-HYDROXY-MERCURY-FLUORESCEININ DOGS INJECTED
5 MIN BEFORECORONARYLIGATIONNo.Duration

of
ligation.

% administered

Time of .,, of administered dose dose/gm
sacrifice of myocardium

after Kidney Kidney
mi. (hr) Liver cortex medulla Blood Ischemic NormalIschemic/

normal
ratio

12mm429.827.814.16.20.00700.00361.94215mm427.331.313.67.10.00760.00421.8131

hr424.230.813.76.10.00800.00392.0542
hr420.829.212.85.90.00860.00432.00S15mm2412.817.59.92.30.01190.00552.1661

hr2413.118.310.22.60.00960.00472.04
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calization in either normal or infarcted myocardium
but also because scanning a small lesion in the pres
ence of high blood background and ever present
movement of the heart would pose difficulties even if
a radiopharmaceutical with desirable properties was
available.

The series of studies reported here indicate that
the ratio of radioactivity in diseased and normal
myocardium was too low to permit scanning of a
myocardial infarct. In any case, the uptake was far
lower than that reported by Malek et al (6) in their
original observations.

hi the studies reported here three kinds of proce
dures were tried: injecting the radiopharmaceutical
after releasing the ligation, before releasing the liga
tion, and lastly injecting it even before the ligation.
!t was hoped that in a case where the mechanism of
localization is ill understood these variations would
produce different results. The lack of significant
change in the results was surprising to us. None of
the procedural variations appeared to produce any
dramatic degree of change in the distribution of
the radiopharmaceutical. !t was felt that the con
centration in the infarct was often about twice that
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in the normal myocardium but was never sufficiently
high in terms of fraction of the dose injected to per
mit effective scanning in vivo. Furthermore the dis
tribution of the radiopharmaceutical was such that
consideration of radiation dose to the liver and kid
ney would be worrisome.

SUMMARY

Distribution of 203Hg-labeled hydroxy-mercury
fluorescein was studied in a series of 22 dogs in
whom a myocardial infarct was produced by ligation
of a branch of the coronary artery. Several procedural
variations were tried, but they did not seem to alter
the results significantly. The ratio of radioactivities
in ischemic myocardium to normal myocardium
varied from 5.89 to 1.04. The liver showed a maxi
mum of 29.8% of the administered dose 4 hr after
injection, while the kidney showed a maximum of
34.2% at the same time period. The results did not
appear to indicate that this agent in its present form
would be effective for in vivo scanning of myocardial
infarcts.
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