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SUMMARY: Twenty-two patients with
Friedreich’s Ataxia and ten normal con-
trols were followed for one year and asses-
sed as to their clinical performance after
two successive six-month periods of lecithin
or safflower oil. Results demonstrated no
significant difference in performance scores
according to group assignation, neither in
patients nor in controls. According to
stages, two patients in stage I and to a les-
ser degree, one patient in stage IV showed
better scores for muscle strength and some
motor accuracy and coordination tests with
lecithin. Controls as groups maintained
positive scores in all tests. Patients as

RESUME: Nous avons suivi I'évolution de
vingt-deux ataxiques et de dix témoins nor-
maux durant un an et mesuré leur perfor-
mance clinique aprés deux périodes de six
mois suivant la prise de lécithine ou d’huile
de carthame. Les résultats ne démontrérent
aucune différence dans la moyenne de per-
JSormance des groupes de patients comparés
entre eux.

Selon les stades fonctionnels, deux
patients de stade I et d un moindre degré,
un patient de stade IV, améliorérent leur
Jorce musculaire et leur coordination
motrice avec la lécithine. Les témoins, com-
me groupes, ont amélioré leur performance
dans toutes les épreuves auxquelles ils
Surent soumis. Chez les patients, par
groupes, seuls les résultats des tests de
dynamométrie et de coordination s'ave-
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groups showed negative mean values in
nine out of eleven tests. Again as groups,
patients receiving safflower oil demon-
strated a mean 8% less deterioration than
patients receiving lecithin. This study
demonstrates that objective clinical tests
and the participation of normal controls
are amust in a therapeutic trial implicating
patients with a progressive disorder such as
Friedreich’s Ataxia. The possible role of
linoleic acid as the active factor from which
clinical improvement proceeded in some
specific patients and with early functional
stages of the disease, has to be considered
and reevaluated in the near future.

rérent améliorés. Les neuf autres para-
métres cliniques se sont détériorés chez eux
aprés supplémentation en lécithine ou en
huile de carthame. Cette détérioration fut
d’environ 8% moins importante aprés la
période de prise d’huile de carthame. Cette
étude met l'emphase sur la nécessité
d’inclure des témoins normaux et des
méthodes objectives d’évaluation clinique
dans la réalisation d’un essai thérapeutique
pour une maladie évolutive comme l'ataxie
de Friedreich. Les résultats surprenant
obtenus a l'aide de ['huile de carthame,
remettent en question l'implication relative
de la choline et de lacide linoléique dans
U'amélioration per¢ue chez certains
patients. Ceci devrait faire I'objet d’une réé-
valuation dans un avenir prachain.
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INTRODUCTION

In a recent publication, Livingstone
et al, (1981) reported some functional
improvement in upper limb coordina-
tion in three of seven patients with
Friedreich’s Ataxia, four of six patients
with primary cerebellar degeneration
and three of seven patients with mixed
ataxia, after twelve weeks of oral
choline chloride supplements. More
recently, Pentland et al, (1981) failed to
demonstrate any significant difference
in upper limb functions (timed
handwriting, spiral drawing and rapid
repetitive finger movements) in twelve
patients with Friedreich’s Ataxia sup-
plemented with pure lecithin during the
first and the third month of a three-
month period.

The present study was initiated in
the early months of 1980 and ter-
minated in the summer of 1981.
Twenty-two patients with Friedreich’s
Ataxia and ten normal controls were
given oral supplements of either lecithin
or placebo in a double-blind crossover
study which aimed at confirming
previously published reports, stating
some clinical improvements in muscle
strength and coordination after lecithin
therapy.

A detailed description of the pat-
ients, materials and methods will be
found in the previous paper of this is-
sue. We wish to report here the results
of a thorough clinical appraisal and dis-
cuss the effect of lecithin on some
specific clinical features of Friedreich’s
Ataxia.

RESULTS
The data were gathered according to
group assignation (A or B) and func-
tional stages (0 to V). The abbrevia-
tions used in the text and table are as
follows: A and B refer to patients
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group; cA and cB to controls for
respective group; 1 or r to left or right;
L to lecithin and P to placebo (which
was made of a linoleic acid-rich
preparation of safflower oil). I refers to
improved, W to worsened and S to
stable.

a) Joint mobility and musculoskeletal

deformities

We observed very little change in the
degree of amplitude of the four joints
studied (tables Ia and Ib). Flexion of
the shoulder and flexion of the first toe
were reduced during the second six-
month period in both groups whether
on lecithin or safflower oil. No
noticeable deformities were observed in
any patient during the twelve-month
therapeutic trial.

b) Muscle function

Results of the semi-quantitative
evaluation of muscle strength are
shown in tables Ila and IIb. Safflower
oil was more effective than lecithin in
stabilizing the muscular performance in
both groups: A and B and in stage [
and II patients.

Results of the dynamometer studies
are detailed in tables III to XI. Most
patients improved their performance
and did so to a greater extent after the
second six-month period, whether on
lecithin or safflower oil. Stage I patients
demonstrated a significant mean
improvement of 17% in muscle
strength with lecithin in comparison
with safflower oil (table XII). Stage II
patients showed no significant
difference in improvement with either
supplement. Stage III patients had an
apparent 9% mean improvement in
muscle strength with lecithin but this
result could be ascribed to two specific
muscle functions: extension of the se-
cond finger (table VII) and eversion of
the foot (table XI). With regards to this
last function, their placebo score was
the only negative mean value en-
countered during the dynamometer
study. Our single stage IV patient
showed a mixed pattern of improve-
ment in favour of placebo for the upper
extremities and lecithin for the lower
extremities.
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¢) Ataxia, coordination and

motor accuracy

The corridor test (table XIII) dis-
closed a marked difference between
patients and controls; there was a slight
advantage in favour of safflower oil
over lecithin in both groups of patients,
and to some extent in stage I patients.
Comparable results were observed with
repetitive movements of the foot (table
X1V). The other two coordination and
motor accuracy tests for the knee (table
XYV) and hip (XVI) showed deteriora-
tion in patient’s performance after the
second six-month period without
regard for the supplement used. The
timed stability tests were not altered by
either lecithin or safflower oil supple-
ments (table XVII). It was felt that
stationary equilibrium was best
evaluated with eyes closed in stage I
patients, and with eyes opened in stages
IT and III patients.

UPPER EXTREMITIES

Results of the SCSIT motor ac-
curacy test (table XVIII) revealed ma-
jor improvement in accuracy scores
after the second trial period. However
when these scores were adjusted for
time needed to complete the test, it
became obvious that practice had little
to do with the resuits. Safflower oil was
more effective than lecithin in group A
patients but less so in group B patients.
According to stages, lecithin proved ef-
fective on accuracy alone. It was im-
possible to suggest any trend towards
improvement by one or the other sup-
plement with adjusted scores. The
number of repetitive movements of the
finger increased with time rather than
with therapy except for the two stage I
and the one stage IV patients on
placebo (table XIX). Distal coordina-
tion improved (table XX) and proximal
coordination deteriorated (table XXI)
when group A patients went from
lecithin to safflower oil. Group B
patients were unaffected by the cros-
sover. Patients from stages II and III
appeared to benefit from safflower oil
supplements with regards to distal
coordination only (table XX). Results
of the meter-nose test went to the ad-
vantage of lecithin for the normal con-
trols and for the single stage IV patient
(table XXII).

d) Functional tests

The climbing and sitting tests had to
be eliminated from the original battery
because of difficulty in interpretation
and excessive fatigue and stress for
some patients.

Resuits of five timed functional tests
which could be correlated with the
results of the questionnaire are given in
tables XXIII and XXIV. The minus (-)
sign means improvement over the pre-
trial evaluation. Running without or
with support deteriorated slightly with
repetition. On the contrary, the “t-
shirt” and the “lacing” tests improved
with practice. “Speech” was slightly
improved in both groups of patients
while on safflower oil. According to
stages (table XXIV), lecithin was more
effective with regards to “clothing” for
stages I, II and III, while safflower oil
was more valuable for “shoe lacing”
and “speech” in stages I1, I1I and IV.

The untimed functional tests results
are given in table XXV. There was an
overall loss in mean achievement for
both groups. Lecithin was more effec-
tive than safflower oil in minimizing the
ill-effects of the disease according to
group assignation. There was however
no trend towards improvement with
lecithin according to stages other than
stage IV.

e) Questionnaire

In answer to the questionnaire,
patients in group A felt that they were
improved with either supplements,
while patients in group B felt
deteriorated (table XXVI). According
to stages, safflower oil was subjectively
more effective than lecithin. Details of
the answers appear in table XXVII.
Difficulties in transfer and hygiene
were of major concern to patients and
parents. Answers as to feelings of
improvement or worsening for feeding,
clothing and speech were in agreement
with data gathered through quantitative
tests (table XXIII). The subjective
improvement in handwriting was not in
agreement with the results of the SC-
SIT test (table X VIII) which showed an
equal number of gain and loss.

A summary of the mean percent
changes in all clinical parameters tested
over a one-year period is shown in
table XXVIII. This summary demon-
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TABLE 1Tb
PERCENT CHANGES IN JOINT MOBILITY BY GROUP OF PATIENTS MEAN PERCENT CHANGE IN MUSCLE STRENCTH {SEMI-CUANTITATIVE)
AND SINGLE ARTICULATION I\CCO_—___'_NJI!‘JG T0_STACES
STAGES n P_(SAFFLOWER) L _(LECITHIN)
I (2) +6.1% -2.0%
SHOULDER Flexion Int. Botation Ext. Rotation 11 ) +1.4% -1.8%
left right left right left right
111 (8) -3.8% ~6.3%
AL -2.7 -0.3 0 o -2.7 0 v (1) -4.5% -3.7%
AP. -6.8 -1.1 0 o] ]
BP -7.7 -1.8 -0.9 -1.8 0
BL -11.5 -9.1 -0.9 -0.9 0
TABLE III
QUANTITATIVE MUSCLE STRENGTH EVALUATION IN FRIFDREICH'S ATAXIA:
HIP Extension Int. Rotation Ext. Rotation FLEXION OF THE NECK
left right left right left right
GROUP MEAN RANGE OUTCCME
AL 0 0 0 +1.4 0 — I I
AL +29.4% (-18 to +108%) I=9 W=2
AP +4.5 +5.4 0 0 0
AP +46.9% (-13 to +1588%) I=8 W=3
BP -1.4 -1.4 0 0 +1.4 +0.9
BP +26.7% {=31 to +166%) 1«8 W=3
BL -0.9 +0.9 -1l.4 -1.4 +0.9 0
BL +62.0% {-14 to +300%) I=9 W=2
ANKLE Dorsal flexion Eversion Inversion
left right left right left right SIAGES n P_{Safflower) L (lecithin)
aL +90.9 -1.1 0 +9.9 -2.3 2.7 1 2 + 26% + 22%
AP +0.2 -0.9 Q [} +0.9 -0.9 I 1 + 35% + 57%
Bp +2.7 +4.1 0 Q 0 II1 8 + 27% + 24%
BL -0.7 -6.4 0 ] 0 v 1 +158% +108%
FIRST TOE Flexion
Left Right
TABLE IV
AL +1.1 -1.4 QUANTITATIVE MUSCLE STRENGTH EVALUATION IN FRIEDREICH'S ATAXIA:
AP -2.4 -3.6 ABDUCTION OF THE SHOULDERS
BP -3.4 +0.4 GROUP MEAN RANGE OUTOOME
BL -7.3 +2.3 ALL +52.7% (-12 to +182%) I=)0 W=l
ALr +64.6% (- 0 to +190%) I= 9 W= S=2
+57.1%
TARLE b
APl +54.4% (~ 7 to +136%) Iz 9 Ww=2
MEAN PEPCENT CHANGE IN JOINT MOBILITY (ALL
APr +60.5% (~ 4 to +126%) I= 9 W=1 S=z1
ARTICULATIONS AND ALL PATIENTS GROUPED)
+57.4%
JOINT P {safflower) L_(Lecithin} BP1 +45.5% {-20 to +189%) I= 9 W=2
Shoulder -1.6% ~2.3% BPr +86.7% (=19 to +333%) I= 9 W=l S§=1
Hip +0.7% 0.0% -
Ankle +0.5% -0.9%
First tos -2.2% -1.3%
B +67.3% (~10 to +187%) 129 w=2
BLr +94.4% (~ 0 to +3508) 1=l
TAHLE Ila
PERCENT CHANGE IN MUSCLE STRENGTH (SIMI-QUANTITATIVE}
ACCORDING TO GROUP ASSIGATION
GROUP MEAN RANGE OUTCQME STAGES n P_(safflower) L (lecithin)
AL -2.2% (-20 to +5.4) I=5 W=2¢6 I 2 +14% + 36%
AP -1.7% (-9.6 to +8.46) I=5 W=6 has 11 +69% + 79%
BP + 1.5% {(-6.2 to+9.4) I=5 W=5 §=1 I1I 8 +46% + 47%
EL -4.1% (-9.7 to 2.0) I=0 W=9 S=2 v 1 +158% +186%

Melancon et al.

https://doi.org/10.1017/50317167100043870 Published online by Cambridge University Press

MAY 1982 - 157


https://doi.org/10.1017/S0317167100043870

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

TABLE V

QUANTITATIVE MUSCLE STRENGTH EVAIUATION IN FRIEDREICH'S ATAXIA:

ABDUCTION OF THE FIFTH FINGER

TABLE VII

QUANTTTATIVE MUSCLE STRENGIT! EVALUATION IN FRIEDREICH' S ATAXIA AND

NORVAL QONTROLS: EXTENSION OF THE SEOOND FINGER

GROUP MEAN RANGE OUTOOME
AL +528 (=13 to +160%) =8W=z3 GROUP MEAN RANGE UTOE
ALr (~45 to +300%) =5W=55=1 AL +443 (-23 to +233%) Iz9 Wz2
cAL +26% @21 to + 36%) 1z4
APL (+6 to +2708%) =1
AP +72% (=20 to +471%) I=8 W=l §=2
aPr +62% { 0to +260%) = 10 s=1
AP +56% (0 to +107%) I=3 s=z1
BP +55% -27 to +200% 1210 W=l
BP1 +36% (-14 to +120%) =10W=1 55 ¢ 200%)
+ + + =
BPr +43% (-45 to' +156%) - BW=1S=2 cEp 208 (+8 to + 26%) I=%
AL +117% (-38 to +233%) I=10 W=l
BL1 +78% (- 9 to +166%) = 9W=1S5=1 cBL +55% #20 to + 908) I=14 S=2
BLr +83% (- 7 to +320%) -10W=1
STAGES n P (safflower) L (Lecithin)
STAGES n P_(Safflower) L (Lecithin) 0 10 +348 +334
I 2 + 7 +39% 1 2 +36% +63%
11 1 + 68% +55% bid 1 +74% +70%
Iz 8 + 46% +65% bind 8 +32% 773
v 1 +121% +55% w 1 +269% +109%
TABLE VI TABLE VIII
QUANTITATIVE MUSCLE STRENGT' EVALUATION IN FRIEDREICH'S ATAXIA: QUANTITATIVE MUSCLE STRENGTH EVALUATION IN FRIEDREICH'SATAXIA:
PAIMAR INTEROSSEQUS (SBOOND FINGER) ABDUCTION OF THE HIP
GROUP MEAN RANGE OUTOOME GROUP MEAN RANGE OUTOOME
ALY +21% (-54 to + 85%) T=7 Ww=4 .
ALL -5 to+800) I1=8 Wa2 §=1
ALr +21% (~45 to +100%) I=7 Wa=4
ALr ( 0 to+780) I=10 w=1
APL +50% (- 8 to +1408) T210 W=1
APL -10  to +85) I=8 W=l
APY +63% (-31 to +275%) I=8 W=3
Apr (46 to +200) T=9 W=l
BP1 +53% (-33 to +200%) 129 W=2
BPL + 63% =21 to+440) I-=8 W=2 Sz1
BPr +63% (-13 to +160%) I=29 Wal S=1
BPr + 96% (15 to +440) I=7 W=3 s5=1
BL1 +66% (-40 to +266%) I=9 W=2
BL (0 to+240 1=9
BLr +87% (+2 to +260%) 1=11
BLr + 718 (-42  to +300) 129 W=l
STAGES n P (Safflower) L (Lecithin)
1 5 +26% 303 STAGES n P (Safflower) L (Lecithin)
o u 653 5% 1 2 + 308 + 388
+ +
1 a +508 +40% béd 1 ) 61% 66¢
v 1 +65% +62% 111 6 + 878 + 63%
v 1 + 110% + 7808
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TABLE IX TABLE XI
QUANTTTATIVE MUSCLE STRENGTH EVALUATION IN FRIEDREICH SATAXIA: QUANTTTATIVE MUSCLE STRENGTH EVALUATION IN FRIEDREICH'S ATAXIA
EXTENSION OF THE KNEE AD NORMAL COMNTROLS: EVERSION OF THE FOOT (PERONEAL)
GROUP MEAN RANGE CUTCOME cROUP MEAN RANGE o
ALL +18% (=38 to+77) I=8 Wz 3
AL + 42 (53 to +136% I=7 W=2
ALx +24% (-25  to +81) I=9 W=2 !
AL + 59% 66 to +1128) I:2
APl +31% (-45  to +96) I=8 Wz2 AP + 38% (-79  to +150%) I=7 W=2
apr +33% (-50 to+84) 1=9 W=l cAP +115% 92 to +153%) I=2
+32%
BP + 10% (-100 to +150%) I-6 Wz4
BP1 +74% (+5 to+322) 1:=11 cBP + 428 (+12 to + 78%) 1-3
BPr (-6 to+ 94) 1 =10 €21
BL + 63% (- 2 to+133%) I=9 W=2
CBL + 62% (+41 to+ 88%) I=2
BL1 { 0 to+374) I=10 Wel
BLr +45% (-3%  to+133) I=28 Wz3
;
STAGES n P_(safflower) L {Lecithin)
0 5 +71% +60%
1 2 + 5% +318
STAGES n P_(safflower) L (Lecithin) 11 11 +44% +638
I 2 R + 298 111 6 -12% +388
11 10 + 45% + 45% v 1 o NP
111 8 + 49% + 55%
v 1 + 18% + 28% * Mot possible
TARLE X TABLE XII
QUANTITATIVE MUSCLE STRENGTH EVALUATION IN FRIEDREICH'S ATAXIA
QUANTITATIVE MUSCLE STRENGTH EVALUATION IN FRIEDREICH'S ATAXIA:
AND NORMAL CONTROLS: _DORSIFLEXION OF THE FOOT
CUULATIVE MEAN PERCENT IMPROVEMENT IN NINE MUSCLE FUNCTIONS WITH
GROUP MEAN RANGE ouTCQE SAFFLOWER OIL (P) AND LECITHIN ‘(L) ACCORDING TO FUNCTICMAL STAGE
AL +11.7% (=36 to +80%) 126 W=2 S=1
STAGES
cAL +21.2% (-10 to +73%) I=23 W=1
0 I I i v -V
AP +12.2% (=31 to +105%) Iw4d4 Wadg Sz MUSCLE FUNCTION P L ? L P L P L P L P L
caP +58.8% (+1 to+170%) I=3 Neck Flexion - - 26 22 35 57 27 24 158 108 36 44
BP +28.1% (-100to +100%) -9 =1 Shoulder Abduction - - 14 3% 63 79 46 47 158 186 60 68
cBP +28.0% (~27 to +62%) Iz4 W=1 Finger Abduction - - 7 39 68 55 46 65 121 55 57 57
Palmar Interos - - 3 39 65 49 50 40 65 52 56 45
BL +24.28 (-54 to +74%) I=9 Wal @ ntesosseous °
. 3
Finger Extensi 34 33 26 63 74 70 32 77 269 109 64 74
cBL +20.0% -35 to +62%) I=3 w=1 nsion
Hip Abduction - - 30 38 61l 66 37 63 110 780 68 98
Knee Extension - - 7 20 45 45 49 55 18 28 42 46
STAGES n P_(safflower) L {ecithin) Foot Dorsiflexion P20 1002 212 12 4 - - 19D
0 9 +39% +208 Foot Eversion 7070 5 31 44 63 ~-12 38 - - 22 52
I 2 +10% +22%
: 3 * 35% 5 128 190 47 56
- u 248 v MEAN TOYAL GAIN 48 38 18* 35* 54 56 37 46
SD + ¢ - = 212 £12  #17 &} +28 22 +BO 2265 218 223
1 5 +128 + a1 18D = SD 7
v 1 NP* Np* * p < .0l for difference between safflower oil and lecithin
* Not possible
Melancon et al. MAY 1982 - 159
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TABLE XIII TABLE XV

MEAN CHANGES IN STEADINESS OF GAIT (CORRIDOR TEST) QOORDINATION AND MOTOR ACCURACY: REPETITIVE

MOVEMENTS OF THE KNEE

GROUP MEAN RANGE uTCNE
GrRoup MEAN RANGE QUTOXME
AL -10.0 am (-300to+30am) Izl W=3 S=2 -
CAL +2.5 an ( 0 to+10 cm) I=1 S=3 AL + 9% (=100 to+ 44%) I=7 W=3
AP - 5.0 an (- 30 to +30 cm) I=1 W=2 =3 CAL - 4% (- 44 to+ 22%) I=3 W=zl
CAP +3.3 cm ( 0 to+10 cm) I=1
AP -13% (-100 to + 65%) Iz4 Wz6
BP =53.7 cm (- 100 to & am) I=0 Wz5 §=3
cAP - 4% (- 38 to+ 26%) I-z1 w=1 S=z1
cBP +2.0 am { 0 to+10 am} I=1 S5=4
BL -62.5 au (-100to O0am I=0 W=5 8=3 BP - 5% (- 32 to+ 18%) I=3 W=6
cBL +5.0 em ( 0 to+10 auj Iz2 S=2 CBP +15% { 0 to+ 49%) I=5
BL -15% (- 60 to+ 23%) I=2 W=06 S=1
cBL +25% (- 8 to+ 59%) I=2 W= Sz1
STHGES n P_(Safflower) L (recithin)
0 8 + 2.5em +3.7 am
I 2 15 e 50 e STAGES n P (Safflower) L_(Lecithin)
11 11 -30 om -32.7 cm 0 N + 6% 148
111 1* -100 om -100 am 1 2 YN - 17%
11 1 + 6% + 5%
I11 6 - 36% - 17t
* Patient lost ability to walk during the first six month period
TABLE XIV TABLE XVI
COORDINATION AND MOTOR ACCURACY: REPETITIVE MOVEMENTS OF THE FOOT QOORDINATION AND MOTOR AQCURACY: REPETTTIVE
MOVEMENTS OF THE HIP
G MEAN RANGE QUTCQHE -
GRUP MEAN RANGE QUIOCHME
ALL - 14.28 (-100 to +130) I=3 W=6 5=1
ALr - 27.2% {-100 to + 26) I=-3 W=5 5§=2 ALl + 7.3% (=100 to + 83) I=6 W=3 S§=z1
ALr + 4.1% {-100 to + 38) ‘I=z7 W=z1 S§=2

- 25.7% (=100 to + 46} I-2 W=8

APL

APr - 40.9% (-100 to+ 20) I=2 W=8 S=1 APL ~ 15.9% (-100 to +105) I=6 W=4
aPr - 16.0% (=100 to + 67) I=4 W=6

Pl +51.1% - 2 to+275) I=7 W=1 15.9%

BPr + 8.9% (- 17 to+ 37) Iz6 W=3 BP1 +11.3% (- 26 to + 90) I=4 W=4
BPr +44.1% (- 19 to +300) I=4 Wz4

BLY +29.33% (= 21 to+187) I=4 W=3

BLr +11.7% (= 50 to+ 37) I=7 W=1 - 21.6% (- 47 to + 20) I=1 W=6

BLL
BLr - 35.3% (-58 to+ 3 I=1 Wa5 S=1

STAGES n P {Safflower) L (Lecithin)
1 2 +11.6% ~2.1%
STAGES n P {Safflower) L (Lecithin)
I1I 11 - 0.8% ~0.6%
I 2 -13% -32%
II1 8 - 5.4% -3.38
Ir 10 -18% - 5%
v 1 + 0.6% -7.8%
II1 6 - 43 -25%
160 - MAY 1982 Quebec Cooperative Study of Friedreich’s Ataxia
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TAHRLE XIX
COORDINATION AND MOTOR ACCURACY: REPFTITIVE MOVEMENTS
OF THE FINGER (15 SECONDS)
TARLE XVII GRWP MEAN RANGE QUTCQME
ALY - 2.1% (=33 to +34) Tz4 W=6 S=1
MEAN PERCENT CHANGE IN TIMED STABILITY (PQUILIEBRIUM)
ALr +0.5% (~43 to +62) I=3 W=7 S=1
GROUP TWO_FEET TWO _FEET ONE_FCOT
EYES CLOSED EYES OPEN EYES OPEN APl +4.4% (=34 to +53) Iz=6 W=5
APr {-36 to +68) Ias W=6
AL -1.4% -7.0% +0.5%
AP -1.2% +3.3% +0.1%
BP1 (-40 to +35) I=1 W=7 S=2
BP -1.6% -0.1% -0.6% BPYr (=35 to +13) I=z1 W=9 S=1
EL -1.3% +5.6% -1.1% - 9.5
BL1 - 2.3% (=27 to +15) I=-4 Wz 6
BLr - 3.9% (=29 to +30) I=5 W=z6
STAGES n P L P L P L
I 2 -5.4% -5.8% 0% 0% -0.3% =-2.2%
II 11 -0.7% -0.5% +3.6% + 1.8¢ -0.28 -0.3%
STAGES n P (Safflower) L _(ILecithin)
111 1 ~2.0% -2.0% -21.0¢ -21.0%  -1.0% ~-1.0% -
1 2 +11.6% - 2.1%
II 1 - 0.8% - 0.6%
IIr 8 - 5.4% - 3.3%
w 1 + 0.6% - 7.8%
TABLE XVIII TABLE ¥X
RESULTS OF THE SCSIT MOTOR ACCURACY TESTS* (% CHANGE) UPPER EXTREMITIES: DISTAL COORDINATION (30 SEXCONDS)
GROUP MEAN RANGE OQUTCQME
ACCURACY SCORE ADJUSTED SCORE
GROUP MEAN OUTCOME MEAN QUTCQME ALl - 0.4% (-17 to +20) I-5 W=z5 sz1
ALr - 3.6% (-19 to +23) I=3 Wz=6 S=z2
AL - 3.3% I=6W=4 - 7.5% Iz5W=5
AP +17.0% I=6W=4 +16.5% I=5W=5
AP +6.6% (=20 to +50) I=6 W=5
APr +3.4% (-11 to +45) I=5 W=6
BP - 0.6% I=5W=6 - 3.4% I=5W=s6
+5.0%
BL +63.4% Iz9W=2 - 7.4% I=5W=5 E:
BPL +4.5% (-22 to +36) I=7 W=3 S=1
BPr ~ 1.1% (=15 to +17) Iz=4 W=6 S=1
SIAGES n 4 L n P L
BL1 +4.5% (- 7 to+18) I=6 W=3 S=2
1 2 +55.9% +99.5% 2 - 1.6% +20.8% Blr - 3.1% (=27 to +27) I=4 W=5 S=2
I1 11 +19.7% +31.6% 10 + 3,38 - 6.7%
III 7 -24.8% +20.4% 8 -16.9% -12.3%
v 1 + 4.7% + 9.0% 1 +12.4% -32.1%
STAGES n P_(Safflower) L (Lecithin)
I 2 -0.4% ~3.5%
* wWestern Psychological Services, 12031 Wilshire Boulevard, Los Angeles, 7 1 +5.4% +£0.5%
California.
111 8 +3.6% -14.5%
v 1 -12.8% +6.7%
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TABLE XXIIE
TABLE XXI
TIMED FUNCTIONAL TESTS
UPPER EXTREMITIES: PROXIMAL COORDINATION (30 SECONDS) GROUP MEAN* UTOOE
SIX METER DASH WITHOUT HANDRAIL
GROUP MEAN RANGE QUTOOME AL - 0.02 (seconds) T=2 W=4
AP +0.62 " I=1 W=4 Sz1
ALL - 2.2% (-17 to +18) I=3 W=5 5=3 BP - 0.20 " I-2 W=5 §=1
ALr +10.9% (-10 to +85) I-7 W=3 s5=1 BL -017 " I=1W=6 S=1
SIX METER DASH WITH HANDRAIL
APL - 2.5% (=17 to +25) I=4 Wz7 AL + 0.45 (seconds) I=-4 We=2
AP +0.50 " = =
APz + 2.1 (=20 to +33) I=6 W=5 T=2w=4
BP +0.40 " = =
0 I=2 W=5 §=1
BL +1.30 " I=1 W=6 S=1
BP1 - 4.0% (-21 to +37) I=2 WegB S=1
T-SHIRT ON AND OFF
BPx - 3.6% (-20 to +18) I=2 W=5 S=4 —
AL - 0.9 (seconds) I=6 W=3 S=1
AP -2.2 " I=7 W=3
BLL - 4.6% (-29 to +22) I=3 W=7 Sz1 BP + 1.7 " I=-3 W=5 8§=3
BL -2.8 " -
BLr - 2.2% (-13 to +18) I=3 Wab6 S=2 I=7w=4
TYING UP A SHOE
AL - 1.4 (seconds) I=4 W=6
AP -11.4 " I=-2 W=-8
STAGES n P (Safflower) L (Lecithin} BP - 0.1 " I=5 W=5
BL -6.3 " I=1 Wz9
1 2 -1.2% -6.1%
11 11 -1.2% +0.8%
SPEECH
111 8 -1.3% +1.3%
AL - 0.9 (seconds) I=6 W=4 S=1
Y 1 ~15.4% +7.7% AP -3 w I=6 W=4
BP -0 " " I=6 W=3
BL +04 " I=5 Wad
* Minus sign means inprovement
TABLE XXTT
UPPER EXTREMITIES: METER-NOSE TEST (30 SECONDS)
GROUP. MEAN RANGE QUICQME
AL +1.08 (-25 to +27%) I=6 W=4 S=z1 TARLE XXIV
CAL +9.5% (-15 to +48%) I1=2 Wz2
TIMED FUNCTIONAL TESTS ACCORDING TO STAGES*
AP +2.5% (=22 to +45%) I-6 W=4 S=1
cAP +3.0% (13 to +33%) I=1 Wz2 swers a — P -, SPEECI
BP - L7 (-29 to +25%) I=5Wz6 B L 2 L F L 2 L
cBP +2.0% {-15 to +39%) I=2 W=4
1 (2)  -0.7 =0.6 =-0.2 -2.8 =6.4 ~15.2+2.4 +4.6
BL - 1.6% (=33 to +33%) I=6 W=5
.y +14.0% (0 to+28%) -4 hos (10y  +0.5 +0.1 -0.1 -0.7 =-3.1 =~ 0.6-1.0 -0.9
111 [¥))] NP NP +1.8 -2.2 -7.8 =-5.2-1.0 +1.0
w 8] NP NP -13.0 -11.6 -16.7 - 7.3 -4.0 -2.8
STAGES n P (safflower) L (Lecithin) * Minus sign maans improvement in seconds
0 10 + 2.4% + 11.8%
I 2 - 448 - 2.7%
has 11 + 0.3% + 0.1%
II1 8 + 3.1% - 1.0%
v 1 - 22.2% + 11.1%
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VI
TARLE XXV TABLE
RESULTS OF THE QUESTIONNAIRE ACCORDING TO STAGES
UNTIMED FUNCTIONAL TESTS
AND SPECIFIC CRITERIA
GRouP MEAN RANGE QUTCCME STAGES TRANSFER FEEDING HYGIENE CLOTHING SPEECH WRITING TOTAL
+ - + - + - + - +/ - + - +/ -
AL - 9.2% (-78 to +50) I1-3W-4 S=4 / / / / / / /
AP -19.5% (-78 to +29) I=3 Wz5 §=3
1P 0 1 ) 0o 0 [ 0 0 1 0 [} 0/2
L 0 1 0o 0 0o 1 0 1 0 1 [
P -10.4% (67 to +12) I=2 Wz4 S=5 1L 0/s
EL - 8.0% (-38 to + 6) I=1W=3 S=7 I P 3 3 0 1 1 2 3 2 3 3 2 L 12712
L 1 5 101 2 3 3 2 4 2 4 1 15714
ur p 1 3 101 34 2 3 3 2 0 12/12
L 1 4 10 303 3 3 11 2 0 1/11
STAGES n P (Safflower) L_(Lecithin)
) v P 0 1 0o o0 [ 0 0 0o 0 0 [} 0/1
I 2 0% 0%
L 0 1 0o 0 0o o 0 0 [} [} 0 0/1
11 1 + 73 - 2%
11 8 -45% - 27%
v 1 [ + 50% TOTAL 6/ 19 3/ 3 9/13 unw /1 11/ 9 10 / 3 50/58
TABLE XXVI TABLE XXVIII
RESULTS OF TUE UESTIOM®IRE: MEAN CHANGE IN TOTAL SCORE SUMIARY OF CIANGES IN ALL CLINICAL PARMMETERS IN 22 PATIENTS WITH
FRIEDREICH'S ATAXIA AFTER A SIX-MOITH TRIAL OF LECITHIN
GROUP MEAN RANGE CUTCQME OR SAFFLOWER OIL
MEAN GAIN (#) OR LOSS (-} FROM
AL + 3.0% (-36 to +358) I=6 W=3 Sz2 PRE-TRIAL SCORES
A + 1.3 -43 to +368%) I=7 w=34 1sTs P (SAFIOVER) L (LICTHI)
JOINT MOBILITY - 0.6% - 3.5%
BP - 5.9% (-39 to +508) I=3 W=7 s=1 MUSCLE STRENGTH
Semi-quantitative - 0.1% - 3.1%
BL - 8.9% (-50 to +62%) I-2 Wwz7 Sz2 Dynaroreter +47.08 +56.08
LOWER EXTREMITILS
Gait -29.3 em -36.2 an
Meter tests - 1.6% - 4.9%
Stability - 0.1% - 0.8%
o UPPER EXTRIMITIES
STAGES n P (Safflower) L {lecithin) Motor accuracy +7.4% +11.3%
Mater tests +0.1% - 0.3%
I 2 - 5% -12%
FUNCTIORAL TESTS
11 11 - 1% - 2% e sl - 1.0
It 8 + 3% =13 Untimed -19.2% - 8.6%
v 1 -12% -12% QUESTIONNAIRE - 0.8% - 2.9%
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strates that only two clinical features,
ie. muscle strength and motor ac-
curacy in the upper extremities have
kept positive values in both trials of
lecithin and safflower oil. There was
however no evidence of significant dif-
ference between lecithin and safflower
oil in the mean gain or loss in any
specific clinical feature.

DISCUSSION

Contrary to previous reports of early
and significant improvement in muscle
strength and motor coordination with
lecithin in patients with Friedreich’s
and other forms of spino-cerebellar
ataxia (Barbeau, 1979: Livingstone et
al, 1981) this study failed to demon-
strate any beneficial effect, in any
specific clinical parameter, which could
be attributed to lecithin itself. Our
results have showed that some patients
improved with lecithin. These patients
were mostly younger individuals from
functional stage I and their level of
improvement never passed control
values. The only patient who surpassed
normal control values in some specific
muscle function tests while on lecithin,
was our single stage IV patient. It is dif-
ficult to conclude in favour of lecithin
under these circumstances.

The usefulness of a control group in
such a trial, needs to be emphasized.
Although our control group was small
in comparison with the number of
patients followed, we have gained some
precious information from their con-
tribution. First, contrary to patients, all
mean scores for tests administered to
controls resulted in positive values. Se-
cond, some individual controls lost
points in specific tests, after either
lecithin or safflower oil, in the same
way some patients did. Third, we
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‘observed no difference in mean im-

provement scores for controls, whether
on lecithin or safflower oil. Fourth,
controls as well as patients learned to
improve their performance, as de-
monstrated by the increment of test
scores at the end of the second period
of the trial in both groups.

Without the control group, it would
have seemed logical to conclude that
lecithin led to a 56% improvement in
muscle strength and a 11% gain in
coordination in the upper extremities in
patients with Friedreich’s Ataxia (table
XXVIID). 1t is however more difficult
to explain why patients on safflower
oil, which does not contain phos-
phatidyl choline, had better scores in 7
out of 11 clinical parameters tested,
and demonstrated a mean of 8% less
deterioration in all clinical features
other than muscle strength and coor-
dination (table XX VIII).

Safflower oil contains 30% more
linoleic acid per weight than lecithin
(see previous article in this issue). The
implication of linoleic acid in the com-
position of mitochondrial membranes
and as a precursor of lipoic acid has
been thoroughly reviewed by Barbeau
(1980). It has not yet been established
that previous observations of clinical
improvement in Friedreich’s Ataxia
relates to the choline moiety rather
than the linoleic acid-rich composition
of lecithin. In view of the associated
defects in the pyruvate and alpha-
ketoglutarate dehydrogenase enzyme
systems, which rely on lipoic acid as a
cofactor, it would seem possible that
the previously reported improvement in
symptomatology in Friedreich’s Ataxia
with lecithin and our observed com-
parable effect with safflower oil
proceed from the same basic principle,

i.. increased supply of linoleic acid to
mitochondrial membranes and energy
metabolism.

In conclusion, this study has fulfilied
its two main objectives. With regards
to (1) methods of clinical assessment,
we believe that metered tests and timed
functional tests provided the most
reliable results. As for (2) concordance
between objective tests results and
patient’s subjective feeling of changes
in their clinical status, we noticed good
correlation for most functions with the
exception of transfer and writing.
Finally we acknowledge the need for
another clinical study in which the ef-
fect of pure linoleic acid alone would be
assessed in patients with Friedreich’s
Ataxia and normal controls.
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