
EAT, (2-[@9-(4-hydroxyphenyl)ethylaminometh
ylJtetralone) is an antihypertensive drug (1-3) which
acts by means of peripheral and central alpha-adreno
ceptor antagonism (4). In vitro, HEAT is 140 times
more selective for alpha-i than for alpha-2 adrenocep
tors (5, 6), has no beta-adrenoceptor activity and neg
ligible serotonin activity (3). Although iodination gen
erally results in a drug with reduced affinity, it was
found that both iodo-HEAT and [1251]HEAT([125IJ@2@
[@-(3-iodo-4-hydroxyphenyl)ethylaminomethyl]tetra
lone) have 6â€”15-foldhigher in vitro affinities for the
alpha-i adrenoceptor than does the parent compound
HEAT (7, 8). [â€˜251]HEAT(Fig. 1) has subsequently
proved to be a superior ligand for in vitro binding
studies and for the mapping of alpha-i adrenoceptors
by in vitro autoradiography(9-11). High concentra
tions ofalpha-i adrenoceptors in thalamus and frontal
cortex have been demonstrated by these techniques.
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In this paper we have shown by means of in vivo
brain distribution, saturability, and competition studies
that commercial [â€˜251]HEATbinds specificallyto alpha
1 adrenoceptorsin rat brain. In vivo brain distribution
and stability studies with [â€˜231]HEAT,preparedin our
laboratories, gave similar result& Tissue distribution
studies and dosimetry estimates reported recently show
that the radiation absorbed dose to man from 2 to 3
mCi [â€˜23I]HEATwill be within acceptable limits (12).
Consequently, we have developed a technique for the
rapid synthesis of [â€˜231]HEATfor use as a radiophar
maceutical which should be suitable for the imaging of
alpha-i adrenoceptors in man by single photon emis
sion computed tomography (SPECT).

MATERIAJ@S AND METhODS

Sodium [12511in 0.1 N NaOH and [â€˜251]HEAT(2,200 Ci/
mmol; 168 @iCi/m1)in ethanol:0.OO1MKH2PO4(1:1) were
obtainedcommercially(Dupont Company,No. Billerica,
MA). Sodium [12311in 0.1 N NaOH was supplied by Atomic
Energy of Canada. Radiochemical purity of [â€˜25IIHEAT,
checkedby thin layer chromatography(TLC) using TLC
SystemIIIatweeklyintervals,was>99%.

356 Couch,Greer,Thonooretal TheJournalof Nudear Medicine

In Vivo Binding in Rat Brain
and Radiopharmaceutical Preparation
of Radioiodinated HEAT,
an Alpha.-! Adrenocepter Ligand
Margaret W. Couch, David M. Greer, C. Mohan Thonoor, and Clyde M. Williams

Veterans Administration Medical Center and Department ofRadio!ogy, University of Florida
College ofMedicine, Gainesville, Florida

In vivobindingof [@lJ-2-Efi-(3-iodo4-hydroxyphenyI)ethyIaminomethyItetralone)([â€˜@I]HEAT)
to alpha-i adrenoceptorsin the rat brainwas determinedover4 hr. Uptakeinthe thalamus
and frontal cortex was @-O.1%injected dose per gram tissue. Thalamus/cerebellum ratios of
10:1 and frontalcortex/cerebellumratiosof 5:1 were foundat 4 hr. Pretreatmentwith
prazosin, an alpha-i antagonist, completely inhibited the accumulation of [@l]HEAT in
thalamus and frontal cortex; yet uptake of radioactivity was not signiflcantiy affected by
antagonists and agonists for other receptors dasses (propranolol, fl-i ; apomorphine, 0-1;
spiperone, D-2). Binding of [@lJHEAT is saturable. At 4 hr, [@l]HEAT or [@l]HEAT was
shown to be the only radioactive matedal in rat thalamus and frontal cortex. Iodine-i 23 HEAT
and [â€˜@l]HEATwere synthesized as radiopharmaceuticals within 3 hr in 99% radiochemical
pu@ty.
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FIGURE 1
Structure of radioiodinated HEAT. Denotes an asymmet
nc carbon.

Thin Layer Chromatography
The followingsystemswereemployedto determinepurity

of products:
System I: ammonium formate O.05M,pH 8.4, cellulose

(Eastman Kodak chromogram sheets: nonradioactive spots
visualized with ninhydrin. Radioactive TLC were scanned
using a Packard model 7220 Radiochromatogram Scanner,
(Packard Instrument Company, Downers Grove, IL), R1
HEAT 0.5 1; iodo-HEAT 0.025; iodotyramine 0.6 1. (Liters
ture value (8) R@HEAT 0.5 1; iodo-HEAT 0.037; iodo-tyra
mine, 0.59.)

System II: ethyl acetate:methanol (50:50 v/v), silica gel
(EastmanKodakchromogramsheets);RfHEAT0.62; iodo
HEAT 0.53, iodo-tyramine 0.04. (Literature valueâ€”personal
communicationâ€”Dupontâ€”['251]HEAT0.50.)

SystemIII: chloroform:methanol(50:30v/v), silicagel;R@
HEAT 0.62; iodo-HEAT 0.72; iodo-tyramine 0.05. (Literature
value (8) R@HEAT 0.75; iodo-HEAT 0.85; iodo-tyramine
0.12.)

Synthesisof lodo-HEAT

To a solutionof HEAT(0.5 ml, 2 @g/ulin 13.5 mMHO)
was added potassium phosphate buffer (2 ml, 1M, pH 7.6)
and sodium iodide (1 ml, 57 mg/lO ml in 0. iN NaOH). The
reaction was initiated by the addition of chloramine-T (0.5
ml, 0.34 mg/ml) and the solution stirred vigorously and
allowedto standat roomtemperaturefor7 mm.

The reactionwas terminatedby the additionof sodium
thiosulfate (30 mg, 47 mg Na2S@O3.SH2O), made basic with
NaOH(1 ml,0.1N), andshakenwithethylacetate(3 x 1ml)
containing phenol (0.01%). This volume of ethyl acetate was
reduced by evaporation under a stream ofdry nitrogen gas to
-@3O@l.Distilled water (30 @d)was added and the residual
ethyl acetate removed with nitrogen. Methanol (70 Ml)con
taming so mM Tris-HC1 (1% v/v, pH 6.5) was then added to
the aqueous residue giving a methanol-watersolution (70:30)
suitableforhighpressureliquidchromatography(HPLC).

Purificationof iodo-HEATwas carriedout by HPLC
(Waterspump (Model 6000A),Rheodyne Injector (760),C-
18 Biosphere ODS column (5 @MSpherical particles, 250 x
4.6 mm), LDC Spectromonitor II uv detector) as shown in
Figure 2; methanol: waterdiethylamine (70:30:0.04), pH 6.4
(13). At a flow rate of 0.8 mi/mm, HEAT and iodo-HEAT
werecompletelyresolvedwith retentiontimes of 7 and 10
mm, respectively. TLC (Systems II and III) was employed to
confirm the purity of iodo-HEAT.

Preparation of['251]HEAT. HEAT (10 @zl,6.03 mMin 13.5
mM HO), potassium phosphate buffer (200 @tl,i.OM, pH 7.6),
carrier free sodium [12511(2 mCi, 20 @l,40 SM), and aqueous

10 15

RETENTIONTIME
(MIN)

FIGURE 2
HPLC separationof HEAT (A) and iodinatedHEAT (B).
Free iodide is eluted with the solvent front. Column, Bio
phaseODS,5 @m,C-18,250 x 4.6 mm. MObilephase,
methanol:waterdiethylarnine (70:30:0.04) pH 6.5. Flow
rate, 0.8 mI/mm;uv detector,254 nM.

chloramine-T(20 gil,0.34 mg/mi) were reacted in a polypro
pylene tube. After 7 mm, the reaction was stopped with an
excess of aqueous sodium thiosulfate (30 id, 0.1M). The
[â€˜251]HEATwas extracted immediately with ethyl acetate (4
x 400 id). These extracts were combined and the volume
reduced to 30 @ilunder a stream of nitrogen gas. The residue
was diluted as described previously and the mixture injected
onto the HPLC(flow rate0.5 mi/mm to ensurecomplete
separation of product). HPLC eluant was collected over 1-
mm intervals from the HPLC system and each aliquot counted
to determinethelocation ofthe radioiodinatedHEAT (usually
contained in 2-3 ml). These aliquots were pooled and reduced
in vacuo to low bulk and the residue reconstituted in normal
saline (4 ml, 0.9%). Yield 50%; specific activity 2,200 Ci!
mmol. TLC (Systems II and III) confirmed the product was
[â€˜251]HEATin greater than 99% radiochemical purity.

Radiophannaceutical Preparation of @23JJHEAT.HEAT
(10 @l,6.03 mM in l3.SM HO), potassium phosphate buffer
(200 i1, l.OM, pH 7.6), carrier-free sodium [12311in 0.1 N
NaOH(5 mCi,â€˜-@â€˜35@d,0.02 nM), sodiumiodide(1.0ngin 10
@lwater,1pmol)andaqueouschloramine-T(20gil,0.34 mg/

ml) were reacted for 7 mm. The workup of I'231]HEATwas
the same as describedabove for [â€˜251]HEAT.Radioactiveyield
ofdesired product after the HPLC step was 75%. TLC analysis



Tlme(hr)0.51234N45555Thalamus0.05

Â±0.010.04 Â±0.010.03 Â±0.0020.02 Â±0.000.013 Â±0.001Frontal
cortex0.12 Â±0.030.07 Â±0.010.04 Â±0.0030.02 Â±0.000.014 Â±0.001Othercortex0.17

Â±0.030.10 Â±0.010.06 Â±0.0040.03 Â±0.0030.015 Â±0.002Hypothalamus0.03
Â±0.010.01 Â±0.0010.01 Â±0.00040.002 Â±0.0010.001 Â±0.0002Medulla0.08
Â±0.030.03 Â±0.0030.02 Â±0.0010.01 Â±0.0010.004Â±0.001Midbraln0.05
Â±0.020.02 Â±0.0040.01 Â±0.0010.004 Â±0.0010.003Â±0.001Striatum0.04
Â±0.010.02 Â±0.0020.01 Â±0.0010.003 Â±0.0000.002 Â±0.0004Hippocampus0.03
Â±0.0040.02 Â±0.0020.01 Â±0.0010.002 Â±0.0000.002 Â±0.0004Cerebellum0.08
Â±0.020.03 Â±0.0030.01 Â±0.0020.004 Â±0.0000.003 Â±0.0004Whole

brain0.62 Â±0.130.33 Â±0.040.18 Â±0.010.09 Â±0.010.056Â±0.007

(Systems II and III) showed this product to have a single
radioactive spot at the R@of iodo-HEAT.

This preparation was sterilized by passing through a sterile
0.22-sm nylon filter (Cameo II 5, Micron Separation, Inc.,
Honeoye Falls, NY) into a sterile,pyrogen-freeevacuated vial
ready for injection. The overall yield was 55% of the original
activity 5 mCi; specific activity (â€˜â€”2.4x lO@Ci/mmol). An
aliquot ofthis injection, used for the TLC characterizationof
the radiopharmaceuticalcontaining [â€˜23IJHEAT,gave R1val
ues identical, within experimental error, to those of iodo
HEAT. This radiopharmaceutical, when stored at 4Â°C for 24
hr, was found to be stable when characterized by TLC. How
ever,decompositionbeganwithin4 hr whenstoredat room
temperature.

Sterility of this radiopharmaceuticalwas confirmed by in
cubating aliquots in tryptic soy broth medium (Difco Labo
ratories,Detroit, MI) (for fastidious and nonfastidious micro
organisms) and in fluid thioglycollate medium (Difco Labo
ratories,Detroit,MIXforaerobicand nonaerobicmicroorga
nisms). The Limulus Amebocyte Lysate(Pyrogent)test (Whit
takerM.A. Bioproducts,Walkersville,MD)wasemployedto
showthatallpreparationswerepyrogen-free.

later.The ratiosofradioactivity in thalamusand frontalcortex
(in %dose per gram) to that in the cerebellum (TH/CB and
FC/CB, respectively) were determined for each concentration.

Competition studies. Spiperone, propranolol, HEAT .HO,
or apomorphine. HO was injected intravenously into rats (n
= 4) simultaneously with [â€˜251]HEAT (2â€”3 @iCi). Rats were

killed at 4 hr and the TH/CB ratio determined for each drug.
Stability off23I]HEAT in rat brain. Five rats were injected

with [â€˜231]HEAT(â€˜@.-300@iCi)and killed at 4 hr. The thalamus
and frontal cortex of each rat were excised, homogenized in
methanol and centrifuged. The volume of supernatant was
reduced under a stream of nitrogen gas, applied to a silica gel
TLCplateanddevelopedusingSystemsIIandIII.In all five
cases, greater than 99% of the radioactivity was detected at
the R@of iodo-HEAT.

Distribution off23I]HEAT in eyes and thyroid. Eyes were
removed from rats4 hr afteradministrationofHEAT and the
% injecteddoseper organand per gramweredetermined.
Five rats were given water containing Lugol's solution 24 hr
prior to being killed. Their thyroids were removed 4 hr after
administrationof['231]HEATand analyzed.

In Vivo Studies RESULTS

MaleSprague-Dawleyrats(150â€”250g), fed on a normal
diet, were used in all studies. The rats were decapitated follow
ing a lethal dose (1 grain)ofsodium pentobarbitaland tissues
removed.The brain was dissectedon a cold glassplate (14)
andall brainandothertissuesectionswereplacedin plastic
vials, weighed and counted in a gamma counter (Beckman
ModelDP 5500 Counter,BeckmanInstruments,Fullerton,
CA).

Brain distribution studies. [â€˜25IJHEAT(2â€”3@@Ciin 0.4
saline)wasadministeredby tailvein injection,groupsof five
rats being killed at 0.5, 1, 2, 3, and 4 hr after injection. The
distribution of activity in the thalamus, frontal cortex, other
cortex, hypothalamus, medulla, midbrain, striatum, hippo
campus and cerebellum was evaluated in terms of percent
injected dose per organ (Table 1) and percent injected dose
pergramtissue(Table2).

Saturation studies. Aqueous prazosin (0.01, 0.05, 0.1, 0.25,
1 and 5 mg/kg body weight) was administered intraperito
neally to each group of rats (n = 5) 30 mm prior to i.v.
administration of [â€˜251]HEATand the rats were killed 4 hr

HEAT is readily radioiodinated by reaction with
chloramine-T (6, 7) however, the yield of product is
affected by a number of parameters.

In order to optimize the yield of radioactive HEAT
several variables were examined. The relationship be
tween the yield of product and the reaction time are
summarized in Table 3. The optimum reaction time of
7 mm for mono-iodination of HEAT gives about 70%
[â€˜25IJHEATafter HPLC separation (13). Since carrier
free sodium [1251]was used in this reaction, [â€˜25I]HEAT
isolated by HPLC is assumed to have the theoretical
specific activity (2200 Ci/mmol).

In the preparation of [â€˜231]HEAT,the optimum re
action time of 7 mm was used. However, the yield of
this isotope containing product was substantially lower
(60% maximum) than that ofthe [125I](82%). In order
to maximize the initial incorporation of [1231],exoge

TABLE 1
Distribution of [125l]HEATin Rat Brainâ€”PercentDose per Organ (Mean Â±s.e.m.)
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Tlme(hr)0.51234N45555Thalamus0.40

Â±0.070.25 Â±0.000.18 Â±0.010.10 Â±0.010.10 Â±0.02Frontal
cortex0.42 Â±0.080.24 Â±0.030.16 Â±0.010.08 Â±0.010.05 Â±0.01Other

cortex0.40 Â±0.090.21 Â±0.020.12 Â±0.010.05 Â±0.010.03 Â±0.01Hypothalamus0.32
Â±0.060.18 Â±0.020.09 Â±0.010.03 Â±0.0020.02 Â±0.004Medulla0.34
Â±0.090.16 Â±0.020.09 Â±0.010.03 Â±0.0020.02 Â±0.004Midbrain0.32
Â±0.080.16 Â±0.020.08 Â±0.010.03 Â±0.0020.02 Â±0.01Striatum0.34
Â±0.090.14 Â±0.020.07 Â±0.010.03 Â±0.0020.02 Â±0.004Hippocampus0.30
Â±0.070.14 Â±0.020.07 Â±0.010.02 Â±0.0020.01Â±0.002Cerebellum0.32
Â±0.100.1 1 Â±0.010.04 Â±0.010.01 Â±0.0020.01 Â±0.002

PercentVTABLE
3

@ieIdof [1@l]HEATfrom ReactionMixtureand
HPLClimeThid

of organic
IodinefromTotal

yieldof [1@l]
HEAT afterHPLC(mm)reaction

mixtureseparation*

TABLE4Thalamus/Cerebellum
and FrontalCortex/Cerebellum

Ratios in Rat Brain After Administration of [1@I]HEAT
(Ratio Â±s.e.m.)Thne(hr)

n Th/CB(p*) FC/CB(ps)

* The confidence level as determined by Student's t-test at

varioustimeintervalscomparedto the valueat 0.5hr.

TABLE 2
Distribution of [1@lJHEATin Rat Brain-Percent Dose per Gram (Mean Â±s.e.m.)

nous Nal was added to the reaction. The carrier added
preparation gave higher chemical yields (82%) and an
overall radiopharmaceutical yield ofSO-55%. Since this
1231 preparation is â€œcarrier addedâ€•, the specific activity

is proportionally reduced.
A variety of filters were tested in order to find one

suitable for sterilization purposes. Most of the ifiters
trap@ 80-90% of the radioiodinated HEAT. The
most satisfactory were the 0.22 @mCameo II S nylon
filter(Micron Separation, Inc., Honeoye Falls, NY) and
Millipore Swinnex-13 ifiter (Millipore Corp., Bedford,
MA) through which were obtained pharmaceutically
acceptable preparations with an overall radiochemical
yield of 50%. Thus, typical radiopharmaceutical prep
arations of [â€˜23I]-and[â€˜25I]HEATgive â€˜@@-50%and 55%
overall yields, respectively, in 3 hr.

The results of the distribution studies in Tables 1,2,
3, and 4 were obtained from [â€˜25IJHEATpurchased
from Dupont. After the optimization of experimental
conditions and yields, freshly prepared batches of
[1251] and [â€˜23I]HEAT were assayed for regional brain
accumulations. The thalamus/cerebellum and frontal
cortex/cerebellum ratios obtained 4 hr after injection

with these radiopharmaceuticalswere the same as those
obtained from the commercial material.

Distribution of I'@IIHEAT in Rat Brain
The highest concentration of alpha-i adrenoceptors

in the brain are found in the thalamus and frontal
cortex, the lowest in the cerebellum (9). Levels in the
other regional structures fall between these extremes
(10, 11). To determine whether [â€˜251]HEATis bound
specifically to the alpha-i adrenoceptors in the brain,
we assayed the radioactivity in nine different regions of
rat brain at 0.5, 1, 2, 3, and 4 hr after injection of 2 to
3 @Ciof [â€˜251]HEAT(Tables 1 and 2). At 30 mm after
injection, activity per gram tissue was about the same
in all regions of the brain. However, at later times, the
thalamus and, to a lesser extent, the frontal cortex
contained significantly higher activity per gram than
did the other regions. Since the cerebellar radioactivity
primarily reflects the nonspecific accumulation of drug,
the ratio ofradioactivity in thalamus to that in cerebel
lum (TH/CB) is a convenient measure of the ratio of
specific to nonspecific binding. This ratio increased
linearly from 1.5:1 at 30 mm to 10.5:1 at 4 hr (Table
4; Fig. 3) even though the concentration of['25I]HEAT
present in thalamus was less at the later time (Table 2).
A similar increase was noted in the frontal cortex/
cerebellum ratio (FC/CB).

5 70â€”75%
7 80â€”82%

10 49â€”50%
15 54â€”55%

58%-60%
66%â€”70%

0.5 4 1.5Â±0.2
1 5 2.2Â±0.2(<0.04)
2 5 4.3Â±0.2(<0.05)
3 5 7.6Â±1.2(<0.01)
4 5 10.5 Â±0.9 (<0.01)

1.6Â±0.3
2.0Â±0.1(<0.04)
4.0 Â±0.3 (<0.01)
5.5Â±0.6(<0.01)
6.3 Â±0.6(<0.01)

*T@columnseparated[1@lJHEATfromothermaterial,usualty
at a 80-85% yIeldof the totalinjectedradioactivity,the remaining
15â€”20%was [125fl@@ira (retention time 7 mm) and Iodide (at
so@entfront).

t At longer reaction times, the oxidative environment in the
reaction tube decomposed [1@l]HEATto give [â€˜@l]tyraminewhich
coelutes with unreacted HEAT.
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RegkxiIn
Vivo

RatioIn
Vitro

Ratlo*Thalamus10.53.6Frontal

cortex5.02.6Othercortex3.11.8Hypothalamus3.11.2Medulla2.01.5Midbrain2.2â€”Striatum2.21.1Hippocampus1.71.7Cerebellum1.01.0*

Taken from Reference 9.

respectively, as compared to 82% Â±10% (n = 4) and
1.3 Â±0.23 (n = 4) for the unblocked thyroid (12).

Saturability of the Accumulation of I'25IIHEAT
To show that [â€˜251]HEATbinds specifically to alpha

1 receptors, animals were injected with increasing
amounts of prazosin, a highly selective alpha-i adre
noceptor antagonist, 30 mm before intravenous mice
tion with 2-3 @Ciof['25I]HEAT. They were killed 4 hr
later and the radioactivity measured in the various
regions of the brain. Uptake of radioactivity by the
thalamus and frontal cortex was significantly decreased
by 0.1 mg/kg prazosin and furtherdecreasedby higher
doses (Fig. 4). Concentration of activity in cerebellum
was independent of the administered dose of prazosin.
At the highest doses ofprazosin the % injected dose per
gram in all nine regions of the brain were the same
within experimental error. This indicates that [1251]
HEAT is taken up by a finite number of specific sites.

Effect of the Administration of Various Drugs on the
Accumulation of I'@IIHEAT in Rat Brain

If the accumulation of radioactivity in the thalamus
reflects specific alpha-i adrenoceptor binding of [1251]
HEAT, then drugs active at the alpha-i adrenoceptor
should prevent its binding while non-alpha-adrenergic
drugs should have no effect on the accumulation of
radioactivity. Several adrenergic receptor binding drugs
were injected intravenously simultaneously with [1251]
HEAT (Table 6). The accumulation of radioactivity in
the thalamus was totally blocked by the two highly
specific alpha-i antagonists prazosin and nonradioac
tive HEAT and was unaffected by the dopamine-i
agonist, apomorphine, and the beta-i adrenergic antag
onist propranolol. The reduced accumulation of [125!]

C.)
II-.

0
I-
4

FIGURE4
Ratioof concentrationof [1@I]HEATin thalamusandcar
ebellum at 4 hr after injectionof varying amounts of
prazosin. Data are mean (Â±s.e.m.) with n = 5. TH/CB
ratios resultingfrom 5, 1 and 0.3 mg/kg prazosinare
significantlydifferent(p < 0.01) from the ratio obtained
when no prazosin is administered.

C.)
I

0

4

FIGURE3
Ratio of concentration of [1@I]HEATin thalamus and car
ebellum at various times after intravenous Injection. Data
are mean (Â±s.e.m.) wfth n = 5 except for 0.5 hr where n
= 4. The ratios at 3 and 4 hr are significandy different from

that at 0.5 hr.

The ratios of the uptake of radioactivity per gram in
various regions of the brain to that in the cerebellum
were determined after 4 hr. The rank order of these
ratios from our in vivo study is comparable with that
obtained from the in vitro binding measurements of
[â€˜25I]HEATby Jones et al. (9)(Table 5). This similarity
in regional localization is indicative of the high degree
of selectivity that [â€˜251]HEAThas for alpha-i adre
noceptors. The TH/CB and FC/CB ratios resulting
from the administration of [â€˜231]HEATwere found to
be identical, within experimental error, to those ob
tamed from [â€˜25I]HEAT.

Further, it was shown that [â€˜23I]HEATdoes not ac
cumulate appreciably in the eyes ofthe rat, the percent
injected dose per gram and per organ being 0. iOÂ±0.06
and 0.05 Â±0.03, respectively (n = iO). It was also
determined that uptake of activity by the thyroid is
greatly reduced by prior administration of LU (Lugol's
solution) the % injected dose per gram and per organ
being 0.24 Â±0. 11 (n = 6) and 0.004 Â±0.002 (n = 6),

TABLE 5
RegionalAccumulationof [1@I]HEATat 4 hr

0 1 2 3 4
TIME (HOURS)

1O_2 10-' 1 10

PRAZOSIN (mg/kg)
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TABLE 6
Effectof Drugson Thalamus/cerebellumRatiosof [1251]

HEAT Binding(n=4)DrugRatioNone

(Control)10.5Prazosin
(1 mg/kg,i.p.)1.2HEAT

(1 mg/kg,i.v.)1.1Propranolol
(1 mg/kg,i.v.)7.8Apomorphine

(10mg/kg,i.v.)9.2Spiperone
(1 mg/kg,i.v.)4.9

developed SPECT instrument with three heads (16)
which allows full 2T utilization ofemitted photons and
results in a greater than fourfold increase in sensitivity,
may overcome this difficulty.

Our work complements and expands the study of
[â€˜25I]HEAT,an alpha-i receptor agent, by O'Tuama et
al. (16) and confirms the hypothesis that [â€˜23I]HEAT
should be an excellent ligand for imaging alpha-i ache
noceptor in man by single photon emission computer
ized tomography.
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