
11. International synposiun on cerebral blood flow 
and aetabolis* 
Paris (France) 20-24 Jon 1983 
CEA-CONF—6843 

LOCAL CEREBRAL METABOLIC RATE OF GLUCOSE (lCMRGlc) IN TREATED AND UNTREATED 
PATIENTS WITH PARKINSON'S DISEASE 

D. Rougemont1, J.C. Baron1, P. Collard1, P. Bustany1, D. Comar1 and Y. Agid2 

X : Service Hospitalier Frédéric Joliot, Hôpital d'Orsay, 91406 ORSAY ; 
2: La Salpêtrière, 75013 PARIS, FRANCE 

The local cerebral metabolic correlates of the typical features of Parkinson's 
disease (PD), i.e. tremor, akinesia and rigidity, remain largely unknown. We 
addressed this issue by measuring lCMRGlc twice in 4 patients, first unraedicated 
and then treated with L-DOPA. 

METHODS: Four non-demented male patients (mean age 52 yrs) with long-standing, 
bilateral, marked, early-onset typical PD, all good L-DOPA responders, volunteered 
for the study. Each patient underwent two studies, the first one after L-DOPA 
withdrawal for 48 hrs, the second one the next day after L-DOPA had been resumed 
for 'v. 22 hrs. A PD clinical score was obtained just before each study. Using 
PET (ECAT II, single-slice device), and the I.V. injection of 18F-Fluoro-2-deoxy-
D-glucose ( 1 8FDG), two different approaches were employed simultaneously to 
measure lCMRGlc at the basal ganglia level: 1) in vivo autoradiography, by apply
ing pixel by pixel to the PET 1 8 F image taken at t * 55min the classic 4-constants 
operational equation, using standard FDG k* values1; and 2) kinetic approach1'2, 
which used a 12-scan sequence (up to t » 55min) to obtain by a 3-constants fitting 
of the regional 1 8 F accumulation curves, the real FDG regional k* values and, 
hence, the lCMRGlc. Subsequently, the two adjacent head levels were scanned but, 
then, only the autoradiographic approach was available.The LC value used was 0. 421 
and the heated-hand-vein procedure used to get the plasma glucose content and 1 8 F 
history. Circular 4cm2 regions of interest (ROIs) were placed symmetrically on 
the PET images in the caudate (head), lenticular and thalamic nuclei, and in the 
temporal, parietal, occipito-visual, medial-frontal and lateral-frontal cortex. 
The lCMRGlc data were analysed 1) by comparing the second to the first study 
(comparison of means and paired t-test), and 2) with respect to the values obtain
ed in the same brain structures in 7 controls (mean age 57 yrs). 

RESULTS: Despite a dramatic clinical improvement from first to second study (mean 
PD scores 35 and 18, respectively), no significant changes in lCMRGlc (both 
approaches) could be detected (Figure). Lenticular and temporal kinetic lCMRGlc 
values of first stu~y, and lenticular and caudate autoradiographic values of 
second study were significantly higher than control values (Figure). As expected2, 
the kinetic approach consistently yielded lCMRGlc values M 5% lower than the 
autoradiographic approach, because the latter, but not the former, included a 
dephosphorylation constant (k*i,). 

COMMENTS: Because the significant regional changes found in our PD patients versus 
controls of similar age were not concordant for both methodological approaches, 
their pathophysiological importance appears at best marginal. In addition, any 
relationship of these changes to the PD symptomatic triad would be further weaken
ed by the lack of alterations in lCMRGlc from the untreated tô treated state. 



Figure; mean and one SD of ICHRGIc 
values obtained in various brain 
! structures by the in vivo autoradio
graphic (top) and kinetic (bottom) 
approaches in 7 control subjects (C, 
shaded), and 4 PD patients in the 
untreated (a, first study) and treat
ed (b, second study) state. No 
differences were found in lCMRGlc 
between first and second study in 
any region. 

Our essentially negative results are consistent with a previous 1 3 3 X e study of 26 
PD patients in which rCBF appeared normal before treatment and was not altered by 
L-DOPA therapy3. Using the l 5 0 steady-state technique and semi quantitative 
analysis of 2-D scintigrams in 22 PD patients, LENZI et al." suggested a decreased 
metabolism in the parietal area contralateral to the hemi-parkinsonian limbs, and 
in both motor cortex areas, compared to controls; our results in patients with 
bilateral PD do not show similar changes in lCMRGlc. Our negative findings in 
humans are also concordant with the Tl,C-2DG autoradiographic data of SAGAR and 
SNOODGRASS in rats with unilateral 6-OHDA lesions of the substantia nigra, who 
found no changes in lCMRGlc. Likewise, no alterations in either 1C3F6 or oxidative 
metabolism were reported in the same rat model of PD. However, different though 
conflicting lCMRGlc effects were reported by SCHVARTZe (marked decreases in ipsi-
lateral frontal cortex and stiatum) and by WOOTEN and COLLINS9 (increases in ipsi-
lateral pallidum and habenula), but the former study has been criticized on 
methodological grounds, and the latter study showed lCMRGlc changes in brain 
structures too small to be reliably detected by our PET device. The effects of 
L-DOPA on lCMRGlc in this animal model of PD have not been studied yet. 

In addition to limited spatial resolution, our study may suffer from the small 
patient sample and from repositioning inaccuracies. Also, the L-DOPA withdrawal 
and reinstitution intervals (48 and 22 hrs, respectively) may be considered too 
short for induction of full effects on the dopaminergic neuronal systems, by they 
were ethically and practically justified. It remains that, consistent with most 
previous animal and human studies, we found that lCMRGlc was essentially unaffect
ed neither by marked PD symptoms nor by dramatic clinical improvement by L-DOPA. 
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R E S U M E 

Local cerebral metabolic rate of glucose (ICMRGlc) in treated and untreated patients 
with parkinson's disease. 

D. ROUGEMONT, J.C. BARON, P. COLLARD, P. BUSTANY, D. COMAR & Y. AGID 

La consommation locale cérébrale de glucose (ICMRGlc) a été mesurée par tomographie 
par émission de positons chez 4 parkinsoniens à deux reprises, d'abord non traités 
puis sous traitement par L-DOPA. Malgré une amélioration clinique spectaculaire, 
aucune variation significative de la ICMRGlc n'a été retrouvée. De plus, aucune 
différence reproductible de lCMRGlc n'a été retrouvée entre parkinsoniens et sujets 
à cerveau sain. Ces résultats indiquent que les symptômes parkinsoniens et leur 
amélioration par L-DOPA ne s'accompagnent d'aucune perturbation détectable de la 
lCMRGlc. 

Soumis au Xle Symposium international sur le Débit Sangui: et le Métabolisme du 
Cerveau, Paris, 20-24 Juin 1983. 


