
specific accumulation of â€˜8Factivity in structures known
to possess rich DA-innervation such as the striatum. Flu
orine-l8 accumulation is reduced in the striatum of pa
tients with Parkinson's disease and other neurodegenera
tive diseases (1-7) and in patients and animals exposed to
the neurotoxin l-methyl-4-phenyl-l,2,3,6-tetrahydropyri
dine (MPTP) (8â€”11).

When â€˜8Faccumulation is reduced, either because of
degeneration of the DA nerve terminals or because of the
small amount of DA terminals in some brain areas (e.g.,
in the cortex), accurate identification of the structures and
positioning of the regions of interest (ROIs) becomes a
critical issue. Unfortunately, precise identification and
quantification of structures with poor â€˜8F-DOPAuptake
is difficult because of the presence of a considerable non
specific â€˜8Fbackground produced by the entrance into the
brain of the main peripheral metabolite of â€˜8F-DOPA,3-
O-methyl-6-['8F]fluoro-L-DOPA (â€˜8F-30M-DOPA) (12,
13). To enhance the contrast ofspecific-to-nonspecific 18F
accumulation in PET images, it is necessary to selectively
prevent â€˜8F-30M-DOPAfrom entering the brain. This can
be accomplished either by eliminating â€˜8F-30M-DOPA
from the plasma or by blocking its transport through the
BBB. For example, some groups (14,15) have reported
increased contrast using newly available catechol-O
methyl transferase inhibitors to prevent peripheral â€˜8F-
DOPA methylation.

We recently reported promising results using a different
approach (16). This approach called for: (1) pretreatment
with the peripheral decarboxylase inhibitor carbidopa
(CD) to increase â€˜8F-DOPAplasma bioavailability and (2)
the continuous infusion of the unlabeled amino acid L
phenylalanine (PH) beginning 15 mm after tracer admin
istration (i.e, when most 18F-DOPA has already entered
the brain and 18F-30M-DOPA levels are still low). By
saturating the BBB/LNAA transport system, PH infusion
blocks â€˜8F-30M-DOPA entrance into the brain. An in
creased visual contrast was found between DA-rich and
DA-poor areas and their ratios. This technique, however,
presented two main disadvantages. The early infusion of

The accumulation of 3-O-methyl-6-[18Fjfluoro-L-DOPA(18F-
30M-DOPA)in the brainfromthecirculationis responsiblefor
most of the nonspecific background during 18F-DOPApositron
emission tomography scanning. To increase the sensitivity of
18F-DOPAfor imagingpresynapticdopaminesystems, we
took advantage of 18F-30M-DOPA'srapid clearance from the
brain (T112@ 15â€”20mm). The infusion of the unlabeled amino
acid L-phenylalanine,starting 75 mm after 18F-DOPAadmin
istration, prevents 18F-30M-DOPA entrance into the brain
through competition at the large amino acid transport system
ofthe blood brain barrier. This method produces high specific
to-nonspecific contrast images of 18Faccumulation beginning
15â€”30mm after onset of amino acid infusion and better
sensitivity to small changes in 18F-DOPA uptake while still
allowing for kinetic analysis of the data in the early time
points. Kineticand anatomical data were found to be strongly
correlated.

JNucIMed 1992;33:1383â€”1389

ET studiesallowexaminationofcertain aspectsof some
neurotransmitter pathways, presynaptic metabolism and/
or receptor properties in vivo. One ofthe most widely used
tracer is 6-['8F]fluoro-L-3,4-dihydroxy-phenylalanine (â€˜8F-
DOPA). PET scans of â€˜8Fregional brain accumulation
following â€˜8F-DOPAinjection have been used to assess
central presynaptic dopaminergic (DA) function. Trans
ported across the blood-brain barrier (BBB) into the brain
through the large neutral amino acid (LNAA) transport
system, â€˜8F-DOPAis mainly decarboxylated in DA nerve
terminals to 6-'8F-dopamine (â€˜8F-DA)by aromatic amino
acid decarboxylase (AAAD). In turn, â€˜8F-DAis metabo
lized to 6-'8F-3,4-dihydroxy-phenylacetic acid (â€˜8F-DO
PAC) and 6-'8F-homovanillicacid (â€˜8F-HVA).Retention
of â€˜8F-DOPAand its metabolites is responsible for the
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unlabeled PH resulted in the loss of specific brain counts
and a valid kinetic analysis of the data was not possible,
because k1 approaches zero shortly after the start of the
amino acid infusion.

The technique described here overcomes both disadvan
tages while retaining the same benefits, i.e., increased
differentiation of specific-to-nonspecific â€˜8Faccumulation
and, thereby, enhanced sensitivity to small changes in â€˜8F-
DOPA uptake. By taking advantage of the fast clearance
of â€˜8F-30M-DOPAfrom the brain, calculated from our
â€˜8F-30M-DOPAdata (13), we estimated that it should be
possible to delay the PH infusion up to 70â€”80mm after
â€˜8F@yJPAadministration. By this time, nearly all the
available plasma â€˜8F-DOPAshould have already entered
the brain. Thus, very little specific brain â€˜8Faccumulation
would be lost and an even greater contrast enhancement
of specific-to-nonspecific areas would be obtained during
the late time points. Moreover, this delay would enable
kinetic analysis to be performed on the early time points.

We also investigated the relationships between the qual
itative analysis yielding a ratio of specific-to-nonspecific
â€˜8Factivityobtainedduring late time points and the more
quantitative kinetic approach made possible by the acqui
sition of both plasma and tissue activity over time.

METHODS

Twenty-two rhesus monkeys were studied. Nine normal con
trols (Cl to C9), four clinically asymptomatic, bilaterally MPTP
treated (total cumulative dose: 2â€”4.8mg/kg in a saphenous vein)
(Ml to M4) and five unilaterally MPTP-treated monkeys (total
cumulative dose: 0.3â€”1.5mg/kg into the right internal carotid
artery) (Hl to H5) received an initial PET scan after injection of
â€˜@F-DOPAalone. Then, C6, M2 and H3 in addition to four new
control animals (ClO to C13), age- and size-matched to the
originalgroup,receiveda â€˜8F-DOPAPET scanwithCD pretreat
ment followed by continuous infusion of cold PH 75â€”80mm
after tracer injection. All the animals were fasted for 12â€”18hr
before â€˜tF-DOPAinjection.

Carbidopa (a gift from Merck, Sharp and Dohme, Rahway,
NJ) (5 mg/kg p.o., 60â€”90mm before â€˜8F-DOPAinjection) and
PH (in phosphate-bufferedsaline; pH 7.4) were prepared as
previously described (16). Starting 75â€”80mm after tracer injec
tion, 50 mg/kg ofunlabeled PH was injected during a 15â€”20-mm
period, followed by a continuous infusion at 100 mg/kg/hr until
the end.

Scanning Technique
Animal preparation, 18F-DOPAsynthesisand scanning pro

cedure are describedin detail elsewhere(11). Scanning(Scandi
tronix PC 1024-7B; in-plane resolution: 6â€”6.5mm FWHM; slice
thickness: 10â€”11 mm) began at the time ofthe â€˜8F-DOPAinjec
tion (1-mm bolus injection, specific activity 300â€”700mCi/mmol)
and lastedup to 4 hr. The averageddoseswere3.12Â±1.16mCi
for the animals injected with â€˜8F-DOPA(n = 18)and 2.04 Â±0.93
for the animals injected with â€˜8F-DOPA+ CD + PH (n = 7).

Multiple arterial blood samples were drawn during the course
of the study. Due to technical difficulties, arterial blood data
from animals C9 and M4 were not obtained. Metabolite analysis

was performed on 9â€”14 of the plasma samples. The metabolite

analysis technique used is described in detail in a previous paper
(1 7). Briefly, positively and negatively charged metabolites were
separated by passage of a 0. 1â€”0.2-ccaliquot of plasma through a
cation/anion exchange column (pH 5.5). The column effluent
was then extracted with alumina (pH 8.7) to separate â€˜8F-30M-

DOPA from â€˜8F-DOPA.

Data Analysis
Previously described criteria (11) were used for the identifica

tion of striatal structures and the determination of the correction
factor used to adjust for positioning errors. The averaged activity
of several posterior cortical areas (occipital, occipito-parietal,
temporal, parietal)was used to calculate the striatum/cortex ratio.

Brain and blood data were normalized to the amount of
activity injected per kilogram of body weight. Time-activity
curves ofstriatal, cortical, temporal muscles activity and striatum
to-cortex ratios were generated for each animal. Left and right
brain time-activity curves, compared using repeated measure
analysis of variance (ANOVA), were not significantly different in
either the normal or bilaterally MPTP-treated monkeys and were
averaged.

To compare data between animals and groups, all brain,
plasma and metabolite activity curves were interpolated at stand
ard predefined times (computed linear regression). They were
then averaged by groups and conditions. Because only one of the
bilaterally and unilaterally MPTP-treated animals was scanned
in the experimental condition with CD + PH, only the data
obtained in normal animals in the two conditions were compared.
The separation of the data into two time periods, 0â€”80and 90â€”
180 mm, allowed us to assess, CD (0â€”80mm) and PH (90â€”180
mm) effects on â€˜8Faccumulation in brain, muscle and plasma.

The areas under the curve of the time-activity curve of the
striatum, cortical areas and muscle and the four classes of plasma
metabolites (â€˜8F-DOPA,â€˜8F-30M-DOPA,anion and cation) dur
ing the same time periods were calculated and compared using
Student's t-tests.

Striatum-to-cortex ratios between 120 and 180 mm were cal
culated for each monkey. They were averaged by groups and
conditions and compared using a Student's t-test.

As described by Patlak et al. (18,19) and Martin et al. (20), a
multiple-time-graphical analysis of the â€˜8F-DOPAdata was done
for the eight normal controls, three MPTP-treated and five hemi
MPTP-treated animals that received â€˜tF-DOPAalone and for
each animal that received â€˜8F-DOPA+ CD + PH. The main
result ofthe graphical analysis, K, can be considered equal to the
rate constant for net uptake of â€˜8F-DOPAfrom blood to striatum.
In this paper, K is also referred to as the influx constant. Because:
(1) PH infusion blocks the entrance of â€˜8F-DOPAas well as of
â€˜8F-30M-DOPAinto the brain, making the assumptions of the
Patlak analysis incorrect, and (2) the amount of â€˜tF-DOPApres
ent in plasma in the later time points is very small and therefore
difficult to quantitate, the graphical analysis was restricted to the
first 80 mm after isotope injection. In the hemi-lesioned animals,
both left and right influx constants, K, were calculated. The K
values were compared using a Student's t-test. K (0â€”80mm) and
the striatum-to-cortex ratios (120â€”180mm) were compared to
one another using Pearson's correlation.

RESULTS

The visual contrast between DA-rich and DA-poor areas
from 100 to 180 mm was increased in the animals in the
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TABLE1Averaged
Stnatum-to-CortexRatios(120â€”180 mm)andRateConstantfor NetUptakeof 18F-DOPAfrom BloodtoStnatum(0â€”80

mm)in the Two ExperimentalConditions: DOPAAloneor with Carbidopa Pretreatment and L-phenylalanineInfusion(DOPA+CD+PH)Normal

control MPTP-treated HEMI-MPTP-contralateral Treatedipsilateral

* A significant difference (p< 0.001 with the normal controls in the DOPA condition Data are given Â± s.d and the number of animals (n).

FIGURE 1. Imagesfromthe18F-DOPAkineticsettakenat 60 (top)and150 mm(bottom)afterinjectionof 18F-DOPAalone(DOPA)
(left) or with carbidopapretreatmentand followed by PH infusion(DOPA+ CD + PH)(right) in two normal monkeys,matchedfor
age and weight. The 60-mmimages,obtainedbeforethe start of the L-phenylalanineinfusion,show no significantdifferencein brain
18Faccumulation.The 150-mmimages,obtained75 mm after the beginningof the aminoacid infusion,show the increasecontrast
between specific(striatum)and nonspecific(posteriorcorticalareas) 18Faccumulationinthe DOPA+ CD+ PHcondition.Foreasier
comparisonof the two sets, the imageshave beencorrected for the numberof millicunesinjectedand are normalizedto their own
maximum.

experimental condition compared to â€˜8F-DOPAinjection
without PH infusion (Fig. 1). The striatum-to-cortex ratios
obtained between 120 and 180 mm in the animals that
received CD pretreatment (â€”60mm) with PH infusion
(+75 mm) were significantly higher than in the animals
that received â€˜8F-DOPAalone (Table 1).Both observations

appear to be the result of a decrease in 18Faccumulation
in the DA-poor areas.

ANOVA between 0 and 80 mm after tracer injection
(i.e., before PH infusion) showed no significant difference
in striatal and posterior cortices â€˜8Ftime-activity curves
when â€˜8F-DOPAwas injected alone or preceded by CD

Stnatum/cortex DOPA
alone

RateconstantK DOPA
alone

Striatum/cortex

DOPA+CD+PH
RateconstantK

DOPA+CD+PH

2.75 Â±0.29
(n= 9)

0.0142 Â±0.0021
(n= 8)

4.36 Â±0.32*
(n= 5)

0.0139 Â±0.0026
(n= 5)

1.74 Â±0.07
(n= 4)

0.0051 Â±0.0011
(n= 3)
2.11
(n=1)

0.0047
(n=1)

2.61Â±0.44
(n= 5)

0.0143 Â±0.0012
(n= 5)
3.56
(n=1)

0.0094
(n=1)

1.48 Â±0.12
(n= 5)

0.0053 Â±0.0016
(n= 5)
1.19
(n=1)

0.0013
(n=1)

18F-DOPAUptakein Monkeysâ€¢Doudetet al 1385

6e mm

DOPA DOPA+CD+PH

15e mm



pretreatment (Fig. 2). Striatal and cortical areas under
curves were not significantly different during the same
time period (Fig. 3). However, the ANOVA between 90
and 180 mm (i.e., 15 mm after the beginning of PH
infusion until the end of the experiment) showed a signif
icantly lower â€˜8Faccumulation (p = 0.003) in the cortical
nonspecific area (Fig. 2). The ANOVA comparison of
striatal time-activity curves showed a significant interac
tion (p = 0.008) for time x condition. Only the 180-mm
time point significantly differed (p = 0.038) between the
two conditions. Area under curve comparisons yielded
similar results (Fig. 3). Ratio striatum-to-cortex time-activ
ity curves were not significantly different between 0â€”80
mm, while they were highly significantly different between
90â€”180 mm (Fig.4). As analyzedby ANOVAor compar
ison of the areas under curves by Student's t-test, there
was no significant CD or PH effects on muscle â€˜8Faccu
mulation.

The plasma â€˜8F-DOPAand â€˜8F-30M-DOPAareasunder
the curve from 0 to 80 mm were increased slightly but
nonsignificantly with CD pretreatment (Fig. 5). The small
number ofanimals studied in the CD condition may have
contributed to this observation. The anion and cation
metabolite areas under the curve were nonsignificantly
decreased when CD was administered prior to â€˜8F-DOPA.
Between 90 and 180 mm, there was no significant differ
ences between â€˜8F-DOPA,â€˜8F-30M-DOPAand anion me
tabolites in the two conditions, but there was a significant
decrease in the cation metabolites (p = 0.04) (Fig. 5).

There was no significant change in the rate constant K
(0â€”80mm) when â€˜8F-DOPAwas administered with or
without CD pretreatment (Table 1 and Fig. 6).

A strong correlation existed between the striatum-to

FIGURE 2. Averagedstriatal and cortical18F time-activity
curves obtainedinnormalcontrolmonkeysafter injectionof 18F-
DOPAalone(DOPA)and 18F-DOPAprecededby carbidopa(â€”60
mm) and followed by L-phenylalanlne infusion (+75 mm) (DOPA
+ CD + PH). The arrow indicates the onset of amino acid infusion
(PH).For image clarity,only the standard deviationof the 18F-
DOPAaloneconditionhasbeenrepresented.

=@
C-)

w

uJ

LaJ
a:

STRIATUM CORTEX STRIATUM CORTEX

0-80MIN 120-180MIN

FIGURE 3. Averagedareasunderthe curveshowingthe ef
fectsof carbidopa(0â€”80mm)andL-phenylalanine(90â€”180 mm)
on 18Faccumulation in the striatum and cortex in the DOPA +
CD+ PHconditioncomparedto 18Faccumulationin the DOPA
condition in normal monkeys. Data are represented with the
standarddeviation.The asterisk indicatesa significantdifference
(p= 0.003).

cortex ratio from 120 to 180 mm (i.e., when contrast
between specific and nonspecific accumulation areas is the
highest) and the K values between 0 and 80 mm (i.e.,
before L-phenylalanine infusion) in both experimental
conditions, DOPA alone (r = 0.932 p < 0.0001) and
DOPA + CD + PH (r = 0.924 p < 0.001) (Fig. 7).

DISCUSSION

This paper confirms earlier findings obtained with con
stant infusion ofunlabeled PH beginning 15 mm after â€˜8F-
DOPA injection (16). In both situations, PH infusion
beginning either at 15 or 75 mm after tracer administra

FIGURE 4. Averagedstriatum-to-cortexratiocurvesinnormal
controls in the two experimentalconditions,DOPAand DOPA+
CD+ PH.Thearrowindicatestheonsetof aminoacidinfusion
(PH).
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FIGURE 5. Averagedareasunderthe curvefor 18F-DOPA0â€”
80 mm and 90â€”180 mm postinjection showing the effects of
carbidopa(top) and L-phenylalanine(bottom)on 18F-DOPAme
tabolism in the plasma. Data are shown with standard deviation.

tion, successfully prevents â€˜8F-30M-DOPAentrance into
the brain, by competing with the radioactive amino acid
for the LNAA transport system at the BBB.

The similar reduction in striatal and cortical â€˜8Faccu
mulation suggests that â€˜8F-30M-DOPAis cleared equally
from both specific and nonspecific accumulation areas,
which is consistent with our previous data showing an
homogenous distribution of this compound in the brain
(13). In the brain, this results in an increased contrast

between areas of specific and nonspecific â€˜8Faccumula
tion. The increased contrast was demonstrated by the
finding of increased striatum-to-cortex ratios observed be
tween 120 and 180 mm in animals that received â€˜8F-
DOPA + CD + PH compared to animals that received
â€˜8F@yJPAalone (Table 1).

Striatum-to-cortex data obtained with +75 mm PH
infusion closely parallel the data obtained with +15 mm
infusion (16). However, identification ofthe DA areas was
improved by the conservation of specific brain counts
afforded by the delay of amino acid infusion until 75 mm
post â€˜8F-DOPAinjection.

Both PH procedures show enhanced sensitivity for de
tecting subtle changes in â€˜8F-DOPAuptake. The â€œnormalâ€•
side of the hemi-MPTP-treated monkey scanned with the
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FIGURE 6. Plotsof the Patlakequationas describedin the
text showingthe relationshipbetweenspecificstriatal radioactiv
mty(striatalactivityminusreferencecorticalareaactivity)and
integratedplasma18F-DOPAactivity for the first 80-mmpostin
jection.The slopeof the regressionlineequalsthe rate constant
for net uptake of 18F-DOPAfrom blood to stnatum, K. Data are
shown in two representative normal controls (filled symbols) and
the same MPTP-treatedanimal(unfilledsymbols)when injected
with 18F-DOPAalone (DOPA)or with carbidopa pretreatment
(DOPA+ CD+ PH).

+75 mm infusion method revealed a decrease in striatum
to-cortex ratio similar to the decreased ratio already re
ported in the noninjected side of the three different hemi
lesioned animals scanned with the + 15 mm infusion
method compared to normal controls. The combined data
from these four animals suggest that reduction of brain
nonspecific background by amino acid infusion enhances
the sensitivity of â€˜8F-DOPAscanning to small changes in
DA function. When â€˜8F-DOPAwas injected alone, the
noninjected side of the hemi-parkinsonian animals was
not distinguishable from normal (21).

A delay in the amino acid infusion presents several
advantages over the early infusion technique. The amount
of amino acid to be administered is reduced. There is no
significant reduction in brain â€˜8Factivity. Patlak graphical
analysis or compartment model analysis can be applied to
the early time points of the PET kinetic data. The higher
visual contrast generated by the decreased 18F-30M-DOPA
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in the blood. However, the changes in peripheral metabo
lism are consistent with expected CD effects.

CD pretreatment did not significantlyalter the rate
constant for net uptake of â€˜8F-DOPAfrom blood to stria
tum. This suggests that: (1) the transport rate constant for
â€˜8FJyJPA at the level of the BBB may not be affected at
the doses of CD used and (2) that the increase in striatal
â€˜8Factivity was due to an increase in plasma â€˜8F-DOPA
bioavailability.

Neither CD pretreatment or amino acid infusion appear
to modify â€˜8Fperipheral storage in the muscles or signifi
cantly modify organ dosimetry (unpublished data). As
previously shown in earlier studies, the administration of
large amount ofneutral amino acid has no effect on plasma
metabolite levels (17,23,24).

Practical Considerations for Clinical Use
The infusion ofany combination ofneutral amino acids

available for human use would probably be as safe and
effective as an infusion of PH alone. In this study, we used
a PH infusion for simplicity of the preparation and to
investigate the possible side-effects ofadministering a large
dose ofan amino acid to a subject. None ofthe 28 animals
(normal, lesioned or under various drug treatment, 3â€”13
yr old) that received up to 300 mg/kg ofPH, have exhibited
any indications that these doses of amino acid produced
any side-effects or toxicity. Furthermore, no adverse effects
at these doses are known, except in phenylketonuric pa
tients. Bremer and Neuman (25) and Potkin et al. (23)
administered, without complications, doses of 50 to 100
mg/kg (oral or i.v.) to normal controls, schizophrenics,
phenylketonuric heterozygotes and phenylketonuric pa
tients.

One can also note that the amino acid infusion method
provides consistent data and does not appear to produce
a significant increase in the variability of the PET data
compared to â€˜8F-DOPAalone, as shown by the standard
deviation of the striatum-to-cortex ratio of the normal
control group in the two conditions (Table 1). Similar
observations were made when the amino acid infusion
began 15 mm after tracer injection. This suggests that the
blockade of â€˜8F-30M-DOPAentrance at the BBB was
equally effective across all the animals studied.

Practically, it is always of interest to reduce the time
that a patient has to be in the scanner. In most institutions,
for a â€˜8F-DOPAscan, subjects are required to remain in
the scanner for about 2 hr. Our animals are scanned for at
least 3 hr and the ratios of specific-to-nonspecific â€˜8F
accumulation are obtained between 120 and 180 mm.
However, for clinical purposes, the scan length can be
shortened to 2 hr. Because the clearance half-life of â€˜8F-
30M-DOPA is short (T112 @@15mm), it is probably possible
to begin the amino acid infusion 45â€”60mm after the â€˜8F-
DOPA injection and still obtain good anatomical data
between 90 and 120 mm. However, it may still be difficult
for some patients to spend 2 hr in the scanner. Thus, we
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FIGURE 7. Scatterplotsof the averagedstnatum-to-cortex
ratiobetween120and 180 mmandthe influxconstantKobtained
between 0 and 80 mm in the DOPA and DOPA + CD + PH
conditions. The fitted line was determined by least squares
analysisof the data. The mean left-to-right value for K and the
stnatum-to-cortexratiowas usedfor the normaland bilaterally
lesionedMPTP-treatedanimals.For the hemi-parkinsonianani
mals,both left and rIghtratiosand K valuesare represented.The
correlationsremainevenwhenthe left and rightvaluesof the
hernWesionedanimalsare poc@ed.

during the late time points, permits to position the ROIs
with greater reliability, especially on anatomical structures
with low 18F-DOPA uptake, such as frontal cortical areas.

Effects of CD and PH on Brain and Plasma
Figures 2 and 4 show that CD effects on brain â€˜8F

accumulation and plasma â€˜8F-DOPAwere modest. There
were no significant increases in total brain radioactivity.
The nonsignificantincrease in plasma â€˜8F-DOPAis con
sistent with an earlier report by Melega et al. (22), but
somewhat smaller than what we reported in a previous
paper (1 7) in a larger group ofanimals. It is likely that the
lack of significant CD effect on â€˜8F-DOPAmetabolism in
nonhuman primate studies such as ours and Melega et al.
(22), compared to the massive effects reported in human
(22) results from absorption and/or metabolism difference
between human and nonhuman primates. We did not
measure the concentration of CD in the plasma and so
cannot be sure of the amount that was actually absorbed
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became interested in the possibility of comparing kinetic
data (i.e., the influx constant K) and the purely anatomical
data (the ratio, DA-rich-to-DA-poor areas) in order to
shorten the scan time to solely the time necessary to obtain
good anatomical images.

As shown in Figure 6, a strong correlation exists between
the data obtained by kinetic and anatomical analysis, in
both conditions, when â€˜8F-DOPAis injected alone or with
CD + PH infusion.The correlationshownhere combines
data from both normal and MPTP-lesioned animals. This
correlation, or a trend to it, also exists within the normal
control group alone as well (DOPA: r = 0.83 p = 0.01
n = 8; DOPA + CD + PH: r = 0.84 p = 0.07 n = 5). Such
correlation is probably made possible by the lack of ex
treme changes in plasma â€˜8F-DOPAmetabolism seen in
our animals and the relatively small variability in our
brain data. Obviously, these correlations need to be yen
fled and duplicated in human subjects. Nevertheless, they
provide a heuristic basis for the investigation of alternative
techniques for the acquisition of relevant data in patients
that are incapable of withstanding a long scanning period
and/or in patients in whom metabolite analysis cannot be
obtained. For example, scanning between 90 and 120 mm
to obtain anatomically appropriate PET images and the
striatum-to-cortex ratio may still yield clinically significant
data, while providing the patient with a reduced scanning
time.
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