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A major problem in the l ong- t erm m a n a g e m e n t of P a r k i n s o n d i s ease ( P D ) 

is the p r o g r e s s i v e l o s s of eff icacy of L - D o p a , an effect attributed, at least in 

part to diminished r e s p o n s i v e n e s s of dopaminerg i c receptors in basa l g a n g l i a 1 4 . 

T h e res torat ion of normal r e s p o n s i v e n e s s or the induct ion of receptors hyper

sens i t iv i ty w o u l d be va luable not only in the m a n a g e m e n t of L - D o p a therapy 

compl icat ions , but a l so a s a treatment of P D . It is known, s ince the w o r k of 

F e r g u s o n & D e m e n t ( 1 9 6 9 ) that rapid e y e m o v e m e n t s l eep deprivat ion ( R E M S D ) 

enhances the a g g r e s s i v e behavior induced by a m p h e t a m i n e 8 . T h i s effect, first 

attr ibuted to either norepinephrine or serotonin , w a s later demons tra ted to be 

d op a min e dependent , at l eas t in part. T h u s , it w a s s h o w n that R E M S D 

e n h a n c e s a g g r e s s i v e behavior induced by apomorphine , a powerful a g o n i s t of 

dopaminerg ic r e c e p t o r 5 , 1 6 . Further s tud ie s demons tra ted the s a m e effect for 

the s t e r e o t y p e d behavior induced b y a p o m o r p h i n e 2 4 . A g g r e s s i v e behavior w a s 

a l so observed in nomifens ine , piribedil and bromocript ine- treated rat s after 

REM S D 6 , 2 2 a g a i n s u g g e s t i n g dopaminerg ic s y s t e m partic ipation. T h e s e evi

dences taken toge ther s u g g e s t that an effect of REM S D could be the induction 

of h y p e r r e s p o n s i v e n e s s to d o p a m i n e r g i c agents . In th i s respect , it is pert inent 

that in rats w i th an experimental model of P D obta ined by bilateral l e s ion of 

n igrostr iata l p a t h w a y , REM S D improved ambulat ion and rear ing 1. It is we l l 

k n o w n that in P D there i s a dopaminerg ic def ic iency in the nigrostr iatal s y s t e m 

(for a rev iew of the subject see H o r n y k i e w i c z 1 1 and R i n n e 2 0 ) . A l e s s appre

ciated point i s the role of C N S dopaminerg ic s y s t e m s in depres s ion: a l though 

data are often confl ict ing, several inves t iga tors reported lowered leve ls of 

5 -hydroxyndo lace t i c acid ( 5 H I A A ) , homovani l i c acid ( H V A ) and 3 - m e t h o x y -

-4 -hydroxyphen i lg lyco l ( M H P G ) , respect ive ly major metabo l i t e s of serotonin, 

dopamine and norepinerphrine, in cerebrospinal fluid of depres sed pat ients 2,7,18. 

Similar trends w e r e observed wi th the urinary excret ion of ca theco lamines and 

their m e t a b o l i t e s 2 1 . Several ant idepressant drugs , inc luding nomifensine , exhibit 

a rather potent inhibit ion of dopamine uptake in b r a i n 9 , 1 9 . 2 9 . Therapeut i c trials 

of L - D o p a in depress ive pat ients w e r e benefit ial , spec ia l ly in the c a s e s wi th 
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retarded behavior and l o w motor a c t i v i t y 4 , 2 5 , a l though th i s r e s p o n s e w a s not 
observed b y other r e s e a r c h e r s 1 2 . In another line of inves t igat ion there has 
been an increas ing number of p a p e r s s h o w i n g that t o t a l 3 , 1 3 , 1 7

 0 r se lect ive 
REM S D 2 6 - 2 8 br ings a s ignif icant , a l though transitory, improvement to depressed 
pat ients . 

T h e s e data led us to s tudy the ef fects of one night of total S D o n pat ients 
with P D . 

MATERIAL A N D METHODS 

Patients — Twelve parkinsonian patients were included in the experiment. 
Diagnosis of P D was based on the presence of at least three clinical signs: 
bradykinesia, rigidity and posture and gait disturbances. All the volunteers had a 
diagnosis of idiophatic PD, age ranging from 40 to 70 years, and a score for 
parkinsonian syndrome from 20 to 50% by the New York University Parkinson's 
disease evaluation form (NYU form) (15). No patient had history of any other 
neurological disorder, previous exposition to manganese, neuroleptics and other drugs 
known to induce parkinsonian syndrome. All patients signed an informed consent, 
after being explained in details about the experimental protocol, care being taken 
in order to avoid describing the expected therapeutic effect, so that an undesired 
placebo effect was avoided. 

Procedure — After admission to the protocol, the patients were maintained for 
at least two weeks with their medication unchanged. They were then admitted to 
a special ward at the Medical School Hospital, where they had contact only with 
the research staff. The admittance day was considered day 0. At 5:00 PM the 
patients were evaluated using the Hamilton Rating Scale for Depression (HRSD) (-">) 
followed by the NYU form. The patients were instructed to go to bed on that evening 
and to awake in the next morning at their usual time. The patients remained all 
day 1 in the Hospital and at 5:00 PM they were again evaluated using both rating 
scales. At 9:00 PM the patients were removed to an isolated Clinical Research Unit 
to spend the night awaken. The Unit was composed by a visiting room and a 
bathroom, with a TV set, ambiental music and game sets (like chess and playing 
cards). Patients were instructed not to drink coffee or other stimulant beverages 
and not to smoke. The procedure was done with groups of 2 or 3 patients under 
close supervision of 2 members of our staff. At morning of day 2 the patients returned 
to the special ward and at 10:00 AM were evaluated by the NYU form (except 
appendix 6). At 5:00 PM they were evaluated again using both rating scales. After 
that they were, discharged, with instructions to return at 5:00 PM on day 8, 15 and 
29 when both rating scales were again applied. The rating scales were applied by 
an independent researcher who was beforehand aware of the protocol conditions, 
that is, the experiment was not run blind, because of its own peculiarities. In fact, 
in the first phase of the clinical interview the patients spontaneously reported his 
previous sleep deprivation. On the other hand, video taped examinations would not 
be applicable taking into consideration all the items of the NYU form. 

The HRSD was modified so that items 7 (work and activities), 9 (agitation), 
13 (general somatic symptoms) were excluded as to cope with disability of the 
patients. Item 17 (insight) was also excluded as the P D patients have a clear 
insight of their own disease. Therefore the maximum score for the remaining 13 
items was 40 points, instead of the original 53. The NYU form was applied according 
to the author's instructions (J5). 

Results were analysed by comparing the scores at day 0 (afternoon of admission) 
with data obtained at day 1 (after a night sleep in the Hospital), to verify the possible 
influence of hospitalization on symptomatology of PD, using the Friedman test. 



Using the same test, a comparison was done of the data obtained at day 0 (afternoon 
before deprivation) with data collected at days 2, 8, 15 and 29, so that it w a s possible 
to assess the influence of sleep deprivation on the clinical picture of PD. 

RESULTS 

Table 1 summarizes personal data of the 12 patients. They were in average 61 
years old, with a median disease duration of 5.1 years. All were under medication, 
either anticholinergics (patients 1, 2, 8 and 12) or L-Dopa (patients 3, 9, 10 and 
11) or the combination of both drugs. Comparing the total scores for both rating 
scales days 0 and 1 disclosed no statistical significant differences, indicating that 
hospitalization did not influence the symptomatology of P D (TabTe 2). Comparison 
of day 0 with days 2, 8, 15 and 29, however, disclosed statisticaly significant results. 
As it can be seen, values at day 0 differ significantly from 2, 8, 15 for rigidity, 
bradykinesia, gait and posture disturbances and functional disability evaluation. On 
day 29 these variables showed values stil l lower than those seen at day 0, although 
the differences did not reach statistical significance. As also seen in Table 2, tremor 
was not influenced by SD, as the scores after S D did not significantly differ from 
values obtained at day 0. It must be stressed that 5 patients did not display tremor 
in their symptomatology, therefore the data on Table 2 are from the remaining 7 
patients. Abnormal involuntary movements (NTU form appendix 5) were not taken 
into account as only 3 of the patients had such movements and statistical data based 
on such small population would be meaningless. It was noted that these 3 patients 
had an increase of their involuntary movements on the day after SD, although they 
claimed it was easier to walk and to use the hands. Aside from the clear improvement 
detected by the N T U form items, the examiners had a subjective impression that 
the patients displayed an overall better functional ability on the day following SD. 
Such impression was confirmed by the reports of the patients and their relatives. 
For example, patient 1 w a s taken to the Clinical Research Unit on a wheelchair, 
and on the day after S D w a s able to walk unaided; patient 10, who needed support 



to walk before SD, after i t was able to walk alone, although there w a s a clear 
worsening of the involuntary movements induced by L-Dopa. Figure 1 shows the 
effect of SD on depressive symptoms and on the general score for PD. Improvement 
of parkinsonian symptoms remained for 2 weeks, whi le depressive symptoms at day 
15 were no longer significant from day 0. 



COMMENTS 

S D r e v e a l e d t o be a s i m p l e and wel l t o l e r a t e d p r o c e d u r e by all pa t i en t s 
involved in this s tudy . 

I m p r o v e m e n t in d e p r e s s i o n in our p a t i e n t s did not differ g r e a t l y from the 
resu l t s o b t a i n e d in n o n - P D d e p r e s s i v e p a t i e n t s repor ted e l s e w h e r e , e i ther w i t h 
total 3,13,17 or s e l e c t i v e R E M S D 26-28. Benef i t s , l ike in our p a t i e n t s w e r e 
shor t - l i ved and t en ta t ive e x p l a n a t i o n s for the resu l t s o b s e r v e d w e r e a c c u m u l a t i o n 
at re levant brain s i t e s of a c a t e c h o l a m i n e or i ts metabo l i t e s , w h i c h cou ld 
a l lev iate d e p r e s s i o n 26 or ^ s y n c h r o n i z a t i o n of d i s turbed b io log i ca l r y t h m s 1 7 . 
In our p a t i e n t s a po int cou ld be ra i sed that d e p r e s s i v e s y m p t o m s i m p r o v e d a s 
a c o n s e q u e n c e of P D i m p r o v e m e n t , but th i s is hardly tenable , a s P D s y m p t o m s 
m a n t a i n e d the l o w e r s c o r e s for a l o n g e r p e r i o d a m e a n of 2 w e e k (or e v e n 
l o n g e r for s o m e p a t i e n t s ) — a g a i n s t j u s t o n e w e e k for d e p r e s s i v e s y m p t o m s . 

A s far as P D s y m p t o m a t o l o g y is c o n c e r n e d , the result o b t a i n e d indicate 
a p o s i t i v e r e s p o n s e to S D , w h i c h w a s m a n t a i n e d for at l eas t 2 w e e k s . T h u s , 
S D h a s a benef ic ia l e f fect 'per se ' or w a s able to p o t e n t i a t e the e f fec t s of the 
d r u g s u s e d by the pat ients . H o w e v e r the lat ter poss ib i l i ty i s l e s s l ikely, a s 
the p a t i e n t s w e r e u s i n g dif ferent t h e r a p e u t i c s c h e d u l e s , i n v o l v i n g d r u g s w i t h 
dif ferent m e c h a n i s m s of act ion. A p l a c e b o ef fect s e e m e d a l s o not to be invo lved 
a s the p a t i e n t s w e r e no t to ld that an i m p r o v e m e n t c o u l d occur after S D . 
Furthermore it w o u l d be difficult to e x p l a i n a p l a c e b o ef fect ac t ing no t on ly 
o n funct ional d i sab i l i ty r a t i n g sca le , but a l s o o n objec t ive p a r a m e t e r s of the 
r igidity , b r a d y k i n e s i a and g a i t and p o s t u r e d i s t u r b a n c e and, at the s a m e t ime, 
w i t h a v e r y s l i g h t a c t i o n o n tremor. It s h o u l d a l s o be m e n t i o n e d the w o r s e n i n g 
of the L - D o p a d y s k i n e s i a s c a u s e d by S D in 3 pat ients . 

A tentat ive e x p l a n a t i o n for the re su l t s i s that S D m a y act d irect ly on 
d o p a m i n e r g i c receptors . R E M S D i n c r e a s e d a g g r e s s i v e b e h a v i o r i n d u c e d by 
d o p a m i n e r g i c a g o n i s t s 22; the use of a l p h a - m e t h y l - p - t y r o s i n e fa i led t o modi fy 
the e x a g e r a t e d a p o m o r p h i n e r e s p o n s e in the R E M S D rats , a n d m e r e l y i n c r e a s i n g 
brain concentra t ion of d o p a m i n e did n o t e n h a n c e d a p o m o r p h i n e e f f e c t s 2 3 . All 
these f i n d i n g s po int to a d o p a m i n e receptor m e d i a t e d ef fect l e a d i n g to the 
h y p e r r e s p o n s i v e n e s s to a p o m o r p h i n e o b s e r v e d in the S D animals . 

T h e poss ib i l i t y that S D a c t s d irect ly o n the d o p a m i n e r g i c r e c e p t o r s is on ly 
an s p e c u l a t i o n at the moment . A l t h o u g h R E M S D rat s h a v e s h o w n all the 
a b o v e c h a n g e s in r e s p o n s i v e n e s s to d o p a m i n e r g i c a g e n t s , there are no t da ta at 
p r e s e n t d e m o n s t r a t i n g the receptor c h a n g e s . A l t h o u g h the m e c h a n i s m of 
i m p r o v e m e n t p r e s e n t e d by our pa t i en t s r e m a i n s u n e x p l a i n e d , the resu l t s o b t a i n e d 
ind ica te tha t S D m a y be an useful a n d h a r m l e s s t h e r a p e u t i c p r o c e d u r e in P D . 

SUMMARY 

T w e l v e P a r k i n s o n d i s e a s e ( P D ) p a t i e n t s w e r e s u b m i t t e d t o a s i n g l e n ight 
of to ta l s l e e p depr iva t ion ( S D ) . D i s e a s e dura t ion had a m e d i a n of 5.1 y e a r s 
and all w e r e u s i n g e i ther ant i cho l inerg ic or L - D o p a or the c o m b i n a t i o n of b o t h 
drugs . After S D there w a s a n i m p r o v e m e n t of r ig id i ty , b r a d y k i n e s i a , g a i t a n d 



p o s t u r e d i s t u r b a n c e s a n d funct iona l d i sab i l i ty tha t r e m a i n e d s i g n i f i c a n t for 2 

w e e k s . N o ef fect w a s o b s e r v e d o n tremor. C o n c e r n i n g d e p r e s s i v e s y m p t o m s , 

a s i gn i f i can t d i f ference w a s noted , tha t r e m a i n e d for o n e w e e k . T h e s e resu l t s 

s u g g e s t tha t S D m a y b e an useful p r o c e d u r e to i m p r o v e P D s y m p t o m a t o l o g y . 

It i s d i s c u s s e d a p o s s i b l e c h a n g e of d o p a m i n e r g i c receptors , i n d u c e d by S D , t o 

e x p l a i n the improvement . 

RESUMO 

Privação de sono total na doença de Parkinson. 

D o z e p a c i e n t e s c o m d o e n ç a de P a r k i n s o n ( D P ) f o r a m s u b m e t i d o s a pri 

v a ç ã o d e s o n o total . A m é d i a de idade d o s p a c i e n t e s e r a 61 a n o s e a d u r a ç ã o 

da d o e n ç a era em m é d i a de 5,1 a n o s (1 ,5 a 12 a n o s ) . Q u a t r o d e l e s u s a v a m 

a p e n a s ant i co l inérg ico , 4 u s a v a m L - D o p a e 4 c o m b i n a ç ã o d e d r o g a s d e a m b o s 

o s g r u p o s . A p ó s p r i v a ç ã o de s o n o total p o r u m a ún ica no i t e foi ver i f i cada 

m e l h o r a na r ig idez , brad ic ines ia , a l t e r a ç õ e s de p o s t u r a e m a r c h a e i n c a p a c i d a d e 

func ional c o m d u r a ç ã o de d u a s s e m a n a s , e m c o m p a r a ç ã o c o m o s e s c o r e s q u a n d o 

da i n c l u s ã o no e s tudo . N ã o foi o b s e r v a d o e fe i to s o b r e o tremor . E m r e l a ç ã o 

a o s s i n t o m a s d e p r e s s i v o s foi ver i f i cada m e l h o r a c o m d u r a ç ã o de a p e n a s u m a 

s e m a n a . E s t e s r e s u l t a d o s s u g e r e m e fe i to b e n é f i c o d a p r i v a ç ã o d e s o n o n a D P . 

C o m b a s e e m e s t u d o s e x p e r i m e n t a i s j u l g a m o s que u m a e x p l i c a ç ã o p o s s í v e l para 

e s t e s r e s u l t a d o s s e j a a m o d i f i c a ç ã o de r e c e p t o r e s d o p a m i n é r g i c o s . 
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