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1. Introduction

The effect of anticholinergic substances on rigor, tremor, akinesia an
other symptoms of Parkinson's svndrome has been known for over 100
years . FELDBERG (1) postulated (1945) as Central acetylcholine~atropin
antagonism and proved 1948 that the highest concentration of acetylcholine
can be found in the striatum. The application of acetylcholine to the palli-
dum during stercotactic operations intensifies the tremor of the contrala-
teral extremities (NASHOID (1959) (2).

Biochemical analysis of the basal ganglia showed that net only acetyl-
choline but also the catechlamines dopamine and noradrcnaline, as well as
serotonine have a transmitter function. At first, indifferent brain regions
characteristic differences in the concentration of thc biogenic amines were
found. In normal persons dopamine is highest concentrated in the striatum,
noradrenaline in the region of the hypothalamus, from where it diminishes

caudal. Thisis comparable to the concentration of serotonine in this region,



which bowever, increases caudal (subst. nigra, base of 4th ventricle) EHR-
INGER and HORNYKIEWICZ (3) 1958. In Parkinson-patients the con-
centration of dopamine in the striatum and the concentration of noradrena-
line in the hypothalamus are lower than in normal persons (4). The concen-
tration of serotonine is also decreased and shows a normal distribution
only in the region of the formatio reticularis.

The idea to connect the relative concentration of biogenic amines to the
functions of certain brain strutures is obvious. The correlations are still
uncertain, since too little is known about the functions cf the mentioned
amines in the brain.

Our present knowledge of biochemical disorders in Parkinson’s synd-
rome are based on the chemical analysis of the brain- parenchyma of untre-
ated and treated patients suffering from Parkinson’s disease, clinical obser-
vations after substitution-trials and examinations to the amino acid spectra
of the cerebro-spinal fluid .

L-Dopa, L-3, 4-dihydroxypheaylalaninz, is th: immzdiats prasursor of
dopamine and is able to pass the brain-barrier-systems after intravenous
or parenteral application .The decarboxilation to dopamine is probably
done by a nonspecific L-amino acid-decarboxylase, sufficiently active in
patients suffering from Parkinson’s syndrome and sufficient ly active during
treatment with L-Dopa. Probably the biochemical defect could be found
in a decreased activity of tyrosinhydroxylase,which is known to catalyse
the rate-limiting step of dopamine synthesis .

A first indication for the connection between structural defects
and biochemical changes in Parkinson’s syndrome could be found in the
disappearance of the melanine- containing cells of the nucleus niger and
its connection to the dopam ine-deprived stri atum (.5,6, 11).Further indi-
cations arise from our findings that the tyrosine content in CSF increases
after i. v. injection of L-Dopa ( 7,8 ) and after long-term treatment with
L-Dopa(9).The transient automatic and effective disorders in Parkinson’s
syndrome are explained by BIRK-MAYER

(1972) (10) as a disturbance of the release ofserotonine and nora-
drenaline respectively . The mentioned disorders may be treated with L-5-
hydroxytryptophane or L-tryptophane .

During the last few years, extensive analysis of amino acids in the cere-
bro- spinal fluid in healthy persons and patients suffering from Parkinson’s
disease and other extrapyramidal disorders were made. (9,12 ) Prelimin-
ary results permit prognosis of a favourable effect of therapy with L-Dopa
in Parkinson’s syndrome, if characteristical changes of the amino acid
composition occur (9) .
in short ,the following statements can be made with some certainty reg-
arding the biochemistry of parkinson’s syndrome :

1. Decrease of the content of the catecholamines dopamine and
serotonine in certain regions of the brain of patient’s with Pak-
rinson’s syndrome, also in cases with intact cell structure (3, 13,)
Decreased excretion of dopamine-metabolites in the urine (14)
Alleviation of the Parkinson’s symptoms, including tremor after
application of L-Dopa, the immediate precursor of dopamine (15,16).

4. Transient influence of monoamino oxydase inhibitors on the Park-
inson-symptomatology (17, 18).

5.  Exacerbation of the Parkinson-symptomatology after the application
of reserpine or phenothiazines caused by releasing biogenic ami es

(19, 20,) or blocking dopaminergic receptor respectively.

6. Application of L-5-hydroxy tryptophane and L-tryptophane may
avoid temperature regulation disorders, a transient symptome of
Parkinson’s disease (2.1, 2.2).

7. The amino acid composition in CFS is disturbed characteristically
in Parkinsonism -e.g. the content of glycine and serine is elevated
it is normalised after application of L-Dopa (12,).



II. Cascs And Techniques Of Examination

The following report includes 37 patients suffering from Parkinson’s dis-
ease who were treated with the L-Dopa preparate Levopa * (capsules
of 500 mg each).

The group consisted of males and 17 females. The average age was 56,5
years, the youngest patient was 48 years, the oldest 70 years. Most patie-
nts were suffering from paralysis agitans (31 patients ) while in 4 patients
a postencephalitic Parkinsonism was assumed. Two other patients showed
symptoms of arteriosclerosis cerebri besides paralysis agitans, 20 patients
at the Neuro-Psychiatric Clinic of the University of Vienna, Austria, 10
patients were treated at the Neuro-Psychiatric Clinic, Medical School of
Bagdad, Iraq and 7 at the Department of Neurology of the Szpital Miej-
ski Katowice, Poland. The time of observation ranged between 6 weeks
and 18 months.

The severity of the disease was classified into four grades according to the
“patiznt neurological and disability rating scale” . More than half of the
patients (20) had severity grade III, 8 patients severity grade IV, 7 patients
severity grade II and 2 patients severity grade I. In order to estimate the
effectiveness of the L- Dopa treatment, the tremor was separately clas-
sified into three severity grade. Seven patients were without tremor, 16
patients with a slight, 11 patients with a medium severe and 3 patients with
asevere to very severe tremor.
Thc treatment was initiated in 14 cases while the patients were still in hos -
rital,the rest were treated as out-patients.Fifteen patients had no anti-
parkinson therapy before, 2 of them showed severity grade I,7patients sev-
erity grade I and 6 patients severity grade IIl. All other patients had
already received conservative anti-parkinson drugs (14 patients), or other
L-Dopa preparates (8 patients), 6 of whom showed severity grade Iv and
3 scverity grade IIIL

*We have to thank ICN, Pharmaceutics Inc., Irvine, California, USA for
relinguishing the test quantity.

Before treatment all patients were examined physically,where by special
attention was given to the heart and the circulatory system as weil as to
the digestive system. Patients with severe cardiac damages , severe hypot-
ension and those with increased signs of arteriosclerosis were excluded
from the L-Dopa therapy. Cases with signs of arteriosclerosis. were ex-
amined by EEG and those who showed an abnormal EEG were also ex-
cluded, as well as patients with symptoms of kidney disorders.

A few cases were given no medication 5 days prior to the treatment with Le-
vopa. Medium severe and severe cases were left without medicaticn until the
symptoms of parkinsonism became apparent. The 9 mentionsd patients
with a previous L-Dopa therapy are listed in a separate table(table la),
None of the patients who were initiated with or changed to Levopa
were given amantadine immediately before the beginning of the therapy.

Treatment was undertaken with an initial 500 mg dose 1 capsule, with
a stepwise increase of 500 mg within 4 to 5 days until the necessary dosie
was reached.The average dosis was 2,84 g /day in all 37 patients including
those 9 who already had previously another L-Dopa preparation. The
highest dosis was 5g / day (2 patients), the lowest dosis 1g / day (1 patient
with severity grade 1). From the reported results, mediun to asevere cases
always required a 2-3g daily dosis.

Seven patients with a marked tremor of severity grade 111 received a com-
bination of L-Dopa with Cogentin with a daily dosis between 3x1;2[to
3x1 tablet . Four further patients whose therapeutic results were judged
satisfactory to unsuccessful were given a combination with Aturban .
Three of these cases showed some improvement of rigidity an akinesia
after having received 31 tablet of the mentioned drug. These 4 cases were
pot given special consideration for the combination-effect with conscrva-

tive drug . Aturban was given only after the study was completed,
The course of the therapy and the therapeutic results were judged from
several points of view.

1.  All patients had a thorough physical examination and were cantro-

lled at regular intervals(initially every3days, after2weeks once weekly,



after 6 weeks at intervals of 3 to 4 wecks. Theseinvestigations included

a neurological and psychiatric examination as well as a questionaire on
side effects.

2. In 25 of the cases the clinical data were scored according to WEB-

STER ratim g scale, besides clinical examinations and controls.
3. ubjective evaluation of the therapeutic results by the patient was

made with the aid of standardized questionaires, i.e. a self rating
scale, as well as drawing and writing tests in 25 cases.

4. In 51 cases a standardized set of tests of a psychodiagnostic test batt-
ery (PDT) was used, testing the finemotoric functions , the associat-
ive mobility, alertness the amnestic functions and the speed and mobi-
lity of the motoric course. Using these tests, conclusions on the chan-
ges of rigidity, akinesia and tremor are possible (GERSTENBRAND
et al, 1873) (23)

5. The amino acids in CSF were controlled in 11 cases.

6. Finally rigid examinations of the side effects were carried through
and laboratory tests were made for side effects on liver, kidney and
blood picture with systematic controls at fixed intervals (see chapter
Iv) .

111 . RESULTS AND DOCUMENTAION
1.  Regular physical examinations:

The results of the treatment of Parkinson,s syndrome with L — Dopa
are summarized in table 1 . As seen , in only three cases unsuccessful
therapy was observed . Two of the cases had severity grade Iv, one severity
grade II.In 18 patients the effect 8 Parkinson symptoms were, good in 9
patients excellent and in 7 cases the clinical effect was satisfactory .
Between the severity grade of the disease and the therapeutic results no
definite correlation could be made .

2.  'WEBSTER rating scale :

Using WEBSTE R rating scale to judge the efficacy of the therapy (see
table 2) a significant improvement could be observed on the patients in
items 2 , 7 and 10 controlled 35 times ; which stand for rigidity , ammia

and akinesia and independency . Item 4 , swinging along of the arms , of
WEBSTER rating scale shows in 5 cases an exacerbation , a condition
which does not fit into the general pattern . No marked changes are
found in items 3 , 5, 8 , 9 (posture , walk , seborrhea and language) .

It should be considered however, that most patients (21)did not have any
disturbances of the mentioned items (3, 5, 8, 9) at the begin of this study .
3. Self rating scale and writing test :

From the self—rating scale,which was answered regularly by 24 patients,
no item showed an aggrevation except of the general well — being the
aggrevation for the general biengin fourcases was connected with the side
effects which appeared during treatment . A depressive state was not
looked upon as a side effect and was treated with Dibenzepin . Generally
it can be said that the value of the self— rating scale. It is far too d:pendent
on the daily state , misunderstandings and suggestion of the members
of the family .

The writing and drawing tests made by 27 of patients showed in 12 cases
a clear, in 15 a slight and in 7 cases no improvement. It is noticzable that
especially the drawing tests showed a clear improvement, whereas the
improvement of the writing and drawing tests paralleled the clinical amel-
ioration of the general state.

It is difficult to evaluate a long lasting L-Dopa therapy in relation
to tremor, therefore this category of symptoms has been referred to
separately.

The particular category of symptoms concerning tremor was evaluated
separately, due to the difficulty of an evaluation of a long lasting therapy
with L-Dopa.

In nearly half of the patients, as seen in table 3, L-Dopa was not
able to produce an effect on tremor. Twelve patients showed a definite
and 4 patients a slight improvement .No correlation between the grade
of severity of tremor and the effectiveness of the therapy could be found.
Only in cases with severe tremor the improvement was more marked. Tt
is to note, that severe tremor is not basically connected with the severity
of Parkinson’s disease.



4. Psychodiagnostic test battery (PDT)- see table 4,14 patients were
tested as described below.The clinical severity grade was II to IIL The mean
age of this patients was 53 years, with a standard deviation of 16, 99. The
high standard deviation is cause by two particulary young patients (21
19 years).

Everyone of the examined patients had preliminary a test to learn. The
sccond test was performed approximately 3 weeks after reaching the optimal
dosees of the drug.

The statistical evaluation of the tests was done by calculating the mean
value, the standard deviation and the significance by means of the t-test
for associated random samples. All tests showed a significant (at least 5%,)
improvement during treatment as compared to controlls. The significance
was considerable in the “number symbol test"as well as in the test for the
examination of fine motoric at the one percent level. The sameresult was
found in the reproductability of numbers.

The test battery consists of :

a) Motoric function test according to GRUNBERGER: A standardised
chart with 100 areas in ten rows is used . The patient has to set as
many points as possible into the bordered off areas , first by the
right and then by the left hand. Number andexactness of placement

of the points is rated. The psychomotoric coordination and the
sensomotoric abilities are assessed by this test.

Indications on the patient’s impulses may be gained, particulary the
severity of tremor,which is judged by the placement of the points .(24)

h)  Number symbolic test according to OTIS: The problem of this test is
to associate a number of symbols one another . Conclusions may
be drawn from this test on associative mobility as well as visual
ability of learning and remembering . Especially in Parkinson’s synd-
roms akinesia and the emotional alertness may be evaluated . (25)

c¢) “Crossing out test” according to GRUNBERGER :
Forty-seven prescribed letters must be crossed out as fast as possible
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first by right then by left ,the time needed for each side is evaluated
separately .The course of mobility ,of swiftness of mobility and of
flexability is tested. Herewith in Parkinsonism conclusions on tre-
mor, akinesis ,rigor respectively can be made . (23)

d) ‘“Crossing out test” according to BRICKENKAMP (d 2-test) :
Attentiveness, stressability and ability of concentration are tested.
The number of letters crossed out and the number of error are rated
after transposition into standard grades .(26)

¢) The ~alphabetic cross-out test” according to GRUNBERGER :
The patient has to cross out Lie letters A,N,E X from a row of orde-
red letters within a time limit of 10 seconds per row. The dedicated
attentiveness and the ability of concentration are tested. (27)

f) Memory test according to KOHIMANN and ARNOLD :
The patient has to repeate 10 two-digit numbers by head . Answers
allow to make conclusions on some brainfunctions and the afficiency
of the brain (23)

In conclusion it can be said that the results of the psychological and
subjective impressions give abetter method for quantifying therapeutic
results than do clinical rating scales. They transmit the improvement du-

ring the therapy with L- Dopa much better than does the course grou
Ping into severity grades of grades of the disease or classification
of the various symptoms into severity grades . The self rating test
cannot classify sufficiently the subjective impression of the patient
because no aggravation was admitted by them .

5 Examination of the free amino acids in CSF :

previous papers reported that about 70 9 of 72 tested potients suffering
fromparalysis agitans showed in the cerebrospinai fluid a charac-

teristisc change of the pattern of the amino acids :

The concentration of glutamic acid was lowwer than in control
(controls: x—90 mg % patientsx0=, 12 mg % ) . The concentrations
of glycine(0,32 resp.0,60)serine(0.36 resp.0,57) cysteine+cystine(0 , 19
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resp.0 74), threonine(121 resp.0,44) and methionine(0,07 resp. 0 , 18
however , were higher . During th treatment with L Dopa clinical
improvement paralleled the normalisation of the amino acid spec - trum

L- Dopa treatment was ineffective in patients with a normal
concentration of the amino acids prior to the treatment ,(9)

Cerebro - spinal fluid and venous blood were examined both samples were
taken at the same time . The tested patients are described in table 5 .
a) 4mlof CSF were acidified of pH 2, desalted by column chromatography

(6<0 , 4 cm, cation exchange resin Dowex 50 x 4 H+ Form ph 2) .
After washings with 4 ml 0, 01 N HCL and 6 ml H,0,5 mi2 N NH,
were used as eluant . The eluate was eva porated ( to dryness ) and
dissolved with 250 ml1 0, 05 N HCL. Aliquots were taken for anaysis
(Amino - Acid - Analyser TSM 1, F a . TechnlKon , franKurt main)

b) Iml of blood serum was deprotinized with trichlor - acetic acid (10 %)
centrifuged 15 min . at 3000 g . The precipitate was washed washing and
the first supernatant were combined acidified to pH 2 and traeted
as described ina )
These findings are verified on a serie of other patients.
a) Patients (case No. 1-4) with very good therapeutic results (table 6):
Out of the 19 analysed amion acids,serine, glycine,tyrosine and phen-
ylalanine are emphasized in the table. In the 4 probands a decrease in
concentrations of serine and glycine could be demonstrated in the
spinal fluid, while the amount of tyrosine and / or phenylalanine in-
creased (patient 1 and 2) or remained uneffected (patient3 and 4).
Changes of the amino acids of the serum were not proportional to
those measured in the spinal fluid.
b) Patients (case No. 5-8) with satisfactory therapeutic results ( table7)
In this group of patients the amino acid spectrum was similar to those
of group a . It is to be noticed, that in case no. 7 at beginning of the
treatment, the spinal fluid contained approximatelyl00mg album in,
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a condition which may have resulted from achange of the capillar
permeability . For this reason, in spite of successful treatment the
concentrations of serine and glycine were increased in the spinal fluid

as well as in the serum. One and a half months later, the concentratior,
of the proteins in CSF wasconsiderably lower and at the same time
the concantrations of serine and glycine were as low as we expected.
c) Patients (case No.9-11) with unsuccessful therapy-results (table8):
Patients 9-11 showed a completely different picture of the amino acids
in CSF.The concentrations of serine and glycine were nearly unal -
ered in case no. 9 and 10, in cas. no. i1 they were increased even more
without respective change in the serum. Tyrosine and phenylalanine
also remained practicall y unaltered.
It is worth while mentioning that in all probands the concentration of
glutamic acid in CSFwas maximally 0,23 mg; ,which is below the
normal concentration of healthy persons (approx. 1 mgy,) . Incase no. 5
(table7)this concentration was normalized. The concentration of all other
amino acids stayed within the biological deviation during the time of obs-
ervation.
The present observations confirm former reports (9,12) about a correlation
between a successful L-Dopa therapy and a special disorder in the anion
acid pattern of CSF of the untreated patients. These results support our
assumption that there are least twe tyres of paralysis agitans with various
disturbances of the brain metabolism but without clinical differences, No
correlation was found with respect to severness and duration of the dis-
ease and changes of amino acid composition of the cercbro spinal fluid.

1V. SIDE EFFECTS
Besides various physical complaints, especially of the digestive sys-
tem me2nta! disturbance may arise duringa long-term therapy with L-Dera.(29)
Twelve patients of the 37tested cases in thisstudy were suffering fr-
om somatic side effects. Initially there were 8 cases with nausea, 4 with vom-
iting. In one patient the L-Dopa therapy had to be discontinued because
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of persistant vomiting. In four of the seven remaining cases these side effects
could be controlled by deminishing the daily dosis while the other
three cases were successfully treated with mild antiemetica.

Side effects on the heart and circulatory system were very rare. Only four
natients showed low blood pressure with subjective complaints of dizzin-
ess and tiredness. In one patient of this group the low blood pressure was
only transitory, the other three were treated with antihypotonica . One of
these cases showed a short-lasting disturbance of the cardiac rhythm req-
uiring no treatment,

Psychiatric complications were apparent in 5 of the patients. Three pat-
ients had a depressive transitory-syndrome. One patient showed a clear
enhancement of moodiness. The depression could be brought under con
trol within 1 to 2 weeks with Dibenyepin. The euphoria subsided without
treatment after 12 days. Only one patient developed a state of confusion
duringthe night, fourdays afterthe effective dosis of th edrug was reached.

This particular case wasa 69 year old woman who also showed signs of
arteriosclerosis cerebri. Only in two cases all together the therapy had to
be interrupted because of side effects.

In conclusion, the side effects of the digestive and circulatory systems app-
eared mainly at the beginning ofthe therapy. However,it was not necessary
to change the plan of therapy because of them. More serious side effects
such as the psychic disturbances appeared only after the optimal dosis
was reached. In these cases it was sometimes possible-by reducing the
dosis to bring the disturbances to a minimum or at least reduce them to
a bearable state.

YAHR, already in 1968 (30) called attention to an incipient hyperkinesis

after a certain period of treatment, which caused a considerable influence
on a continous excellent effect of treatment of the long-term L-Dopa ther-
apy. Althou gh most American authors had given a much higher daily
dosis. Of the 37 cases analysed here, 7 showed hyperkinesi isnvolving
the muscles of the face and the tongue in all cases.
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Five patientsalsoshowed involvement of the distal extremities, three
of whom a marked hyperkinesis of both big toes, in two cases on
the right side only. Four patients of this group were not troubled enough
by the restlessness making a decrease of the daily dosis unnecessary. In the
remaining three patients, by reducing the dosis by 500 mg, the hyperkin
esis was alleviated to such an extent that no considerable interference with
the continuation of the treatment through this side effect existed. A conn-
ection between dosis and appearance of hyperkinesis could not be made.
However, all 7 patients with the above mentioned side-effect were a mod-
erate to medium severe case of parkinson‘s syndrome.

V. SUMMARY

A report about 37 patient suffering from a moderate to medium sever parki-
nsonism of different etiology is given. The patients were treated with L-Dopa
preparate Levopa Two-thirds of the cases satisfactory to very satisfac-
tory therapeutic results, three cases had no improvement of the general
state. The therapy had to te interrupted in two cases tecause of side effects
the side effects in ten other cases stayed within bearable limits .

Evaluation of the efficacy of the therapy in the long runis best done by a
combination of psychomotoric examinations (PDT)self-rating tests and
neurological tests, rather than using standard ratirg scalesalore. Alco in 11
cases analysis of the amino acid composition in CSF was performed, the
results were in good correlation with the results of other tests .
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TABLE 1

Total Therapy Results And Severity Grade

TABLE 3

Effect on Tremor

I 1I m I Total

Noimprovement 0 1 0 2 3
Slight improvement 0 2 4 1 7
Well 1 1 12 4 18
Excellent 1 4 3 1 9
Total 2 8 19 8 37
I-1V Severity grade

0-3 Results of therapy

TABLE 2

Results of Webster - Rating Scale

I II I Total
0 9 2 2 13
1 4 5 3 12
2 2 0 2 4
3 0 0 0 0
Total 15 7 7 29

Items - 0 s Total
I 0 15 20 35
14 1 10 24 35x
I 1 19 15 . 35
v 5 13 17 35
v 0 18 17 35
VI 0 17 18 35
v 3 12 20 35x
vin I 31 3 35
IX 1 27 S 35
X 0 7 28 35x
X = Significant at the 5 %, level
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I-IIl severity grade of the tremor independent of other symptoms
of Parkinson's disease
0~ 1-2-3 therapy results
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TABLE 4
Comparison between examination 1 and 2 as well as values of normal persons .
1. Examination X s 2 Examination X s t-test normal values
a) motoric right standard
value 81, 7 9, 3 84, 2 8, 6 3,2 1% 100SW
motoric left standardvalue 83, 9 8, 6 95,2 8,3 2 3 5% 100SW
right+left standard vaule 81, 9 9, 3 84, 8 8 1 3,8 1Y% 1005W
b) digitsymbol 5.5 2, 3 7,9 0,8 2 8 5% 7, 54AM
¢) cross-out testin seconds,
right 38, 1 18 32 14 1, 89 n.s. 18sec,
cross-out est in second,left 49, 2 26 40, 2 16, 6 2, 5 5 % 2lsec.
d) d2-test total number,
stand. value 84, 8 6, 6 85, 6 6,9 2,3 5% I100SW
d 2-test total number minus
mistakes standardvaule 83, 0 &, 0 84, 0 8, 2 2, 255 9% 100SW
d2- test basic val .
of mistakes 24, 3 12, 9 23, 3 88 0, 9n.s. 50 %
e) ADtesttotal val. 84, 5 17,5 8, 7 9,5 5 2 5 9% 100SW
AD test total val.
minus mistakes 83, 0 8,0 82,5 8 8 2,1 5% 100SW
AD test basic val.
of mistakes 26, 0 15, 1 21, 9 14,4 1, 2ns. 50 %
f)  memory for digits 3, 07 1, 32 4,07 0, 914, 7 19 57
X = meanvalue S = standard deviation SW — standard value
ns = noisignificant AM = mean value of age

19
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TABLE 7

TABLE 6

Change ‘of concentration of some amiino acids in--the cerebro-spinal
Change of concentration of some amino acids in the cerebro-spinal fluid and in blood-serum in patients with-satisfactory succéss of therapy

fluid and in blood-serum in patients with very good therapeutic results.

- ; Pat. No. Dose of Levopa Percentile change ef. consentration Dus-
Pat. No. Dose of Levopa Percentile change of concentrat on durat- ation of therapy
ion of treatment .
- - —— CSF serum CSF serum
CSF serum CSF serum p
o S—————— — " ——— . ——— - - . - - - —— . —r—— - a— lSd
22d 11 Mo
et S e e e S 2 g/day S + 40
I 2 g/day Ser 0 -12  —40 T g/duy Gelr g o
Gly 0 0 -6 - 10 Ty PO
Tyr +300 0 + 350 - 30 m‘" ' o
@
Phe +40 -30 + %0 ~ 65 '
g 35d 4M
i1d 31/ 2Mo °
s R T 6 25¢/d -4 -4 -4 0
2 2 g/day Gy -10 - -15 - e s ! o o a s
Tyr +20 - 4 120 - iy B - '75 N ’7"
Phe 0 -  +85 e . * :
: % e in e Phe + 90 - 25 + 90 + 40
3 Mo
e (e s qei et et i 14d 11/ 2 Mo
3 2 g/day Ser = 55 -30 :
7 1.5 g/d: 80 -~ 0
i =2 =z B i;elr Ijg I 115 38 30
Tyr =15 0 v - -
: Tyr +850 49 + 50 - 30
Phe - 20 0 N
R o = Phe +65 4100 + 65 0
38d
P ey it et o e i 7 Mo
4 2 g/day Ser -8 -40
Gly -50 -30 8 3.5g/day Ser - 80 - 45
Tyr 0 0 Gly - 80 - 35
phe 0 0 Tyr + 40 + 170
e s o R a Phe + 250 + 200
21
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TABLE 8

Change of concentration of some amino acids in the cerebro-spinal
fluid and in blood -serum in patients with moderate success of therapy.

Pat. No . Dose of Levopa Percentile change of concentration Dur-
ation of treatment

CSF serum CSF serum

14d
9 ¥y Ser -20 0
Gly 0 0
Tyr 0 -20
Phe O 0
21d 2 Mo
10 2 gf{day Ser -20 - - &
Gly 0 - 0 &
Tyr =25 - -50 o
Phe 0 - 0 =
52d 71/ 2Mo
11 2-3 gldny Ser + 160 - 20 0 -40
Gly + 3 ~20 0 ~-20
Tyt + 130 + 738 0 + 70
Phe 0 + 30 0 + 45
22
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