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SUMMARY: Plasma triglycerides 
although within the normal range have 
been shown to be higher in Friedreich's 
ataxia than in control subjects. To deter­
mine whether this difference could be 
ascribed to a reduced catabolism of 
triglyceride-rich lipoproteins, the activities 
of lipoprotein lipase (LPL) and hepatic 
triglyceride lipase (HL), released into 
plasma after an heparin injection, were 
measured in 13 cases of Friedreich's ataxia 

RESUME: Bien que demeurant dans les 
limites de la normale, les triglycerides sont 
en moyenne plus eleves dans les cas d'atax-
ie de Friedreich que chez des sujets te-
moins. Afin de verifier si cette difference 
peut etre attribuable a une diminution du 
catabolisme des lipoproteins riches en 
triglycerides, nous avons mesure I'activite 
post-heparinique de la lipase lipoproteique 
(LPL) et de la triglyceride lipase hepatique 
(HL) chez 13 patients atteints d'ataxie de 
Friedreich et 14 controles apparies pour 
I'dge. La LPL etait significativement plus 
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and 14 control subjects of comparable 
signs. LPL was found to be significantly 
lower in the ataxic patients. Moreover 
about half of the cases clustered below the 
normal range for both lipase activities. This 
subgroup of Friedreich's patients had 
significantly higher plasma triglycerides 
than those with normal lipase activities. 
Further studies are needed to relate these 
findings to other characteristics of the dis­
ease. 

basse dans les cas d'ataxie. De plus, dans 
la moitie des cas environ, on retrouvait une 
diminution de I'activite des deux lipases 
dont les valeurs se regroupaient nettement 
au-dessous des valeurs extremes du groupe 
temoin. Ce sous-groupe d'ataxiques avail 
des triglycerides plus eleves que les autres 
patients dont les activites lipasiques etaient 
normales. II y aurait lieu de determiner si 
ces differences sont en relation avec 
d'autres caracteristiques cliniques ou bio-
logiques de la maladie. 

We have previously observed that 
plasma triglycerides concentrations are 
higher in patients with Friedreich's 
ataxia than in age- and sex-matched 
control subjects, but usually remain 
within the normal range (Huang et al, 
1978). This excess triglyceride is car­
ried by the very low density lipopro­
teins (VLDL) and may reflect either an 
increased influx into plasma or a 
decreased removal. Triglyceride-rich 
lipoproteins are normally catabolized 
at the capillary endothelial surface in 
extra hepatic tissues by lipoprotein 
lipase (Augustin and Greten, 1979). 
Although its role is less well defined, 
hepatic triglyceride lipase (HL), 
another heparin-releasable enzyme, 
also contributes to the clearance of 
VLDL-triglycerides from plasma 
(Nicoll and Lewis, 1980; Grosser et al, 
1981). To determine whether a 
deficiency in either of these enzyme ac­
tivities could account for the higher 
plasma triglycerides in Friedreich's 
ataxia, we have measured LPL and HL 
released into plasma after an in­
travenous injection of heparin in 13 
cases of Friedreich's ataxia and 14 con­
trol subjects of comparable age. 

SUBJECTS AND METHODS 
Subjects: 

The study was carried out on 13 
patients affected with Friedreich's atax­
ia as defined by the criteria of the 
QCSFA (Barbeau, 1976) between the 
ages of 13 and 30 y (12 women, 1 
man). They were compared with 14 
healthy female volunteers of com­
parable age (range: 19 to 35 y) free of 
any neurological impairment. None of 
the 27 subjects had fasting hy­
perglycemia. One control and five 
patients had slightly elevated serum 
total bilirubin levels (i.e. greater than 
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1.2 mg/dl). One control and one patient 
had fasting plasma triglycerides greater 
than 150 mg/dl. The means and stan­
dard deviations for these parameters in 
each group are given in the table. They 
were compared by a standard unpaired 
Student's t test. 

Methods: 
Blood was obtained in the morning 

from an antecubital vein after a 12-
hour fast for lipid, glucose and bilirubin 
measurements. Heparin, 10 units per 
kg of body weight, was injected in­
travenously and exactly 10 minutes 
later another blood sample was drawn 
from a vein in the opposite arm for 
LPL and HL determination. 

Plasma cholesterol (Allain et al, 
1974) and triglycerides (Sampson et al, 
1975) were measured by enzymatic 
methods on an ABA-100 bichromatic 
analyzer (Abbott Laboratories). Serum 
glucose and bilirubin were measured in 
the routine clinical laboratory of the 
Hotel-Dieu Hospital on a Technicon 
SMAC autoanalyzer. 

Lipoprotein lipase and hepatic 
triglyceride lipase were measured ac­
cording to a modified technique 
developed recently in our laboratory 
(Blache et al, 1980). With this method 
the post-heparin plasma is incubated in 
a Tris-HCl buffer containing bovine 
serum albumin in the presence of tri( 1 -
14C) oleoyl-glycerol emulsified by 
sonication with 5% gum arabic as sub­
strate. The reaction is topped by addi­
tion of a benzene-chloroform-methanol 
mixture and NaOH 0.2 M. Labelled 
oleic acid is extracted with hexane. The 
pooled extracts are evaporated and 
redissolved in Aquasol-2 (New 
England Nuclear) for counting. The as­
say for LPL is carried out after prein­
cubation with an antiserum specific to 
hepatic triglyceride lipase at pH 8.4 in 
the presence of bovine serum albumin, 
0.15 M NaCl and 11% pooled human 
normal plasma as a source of the ac­
tivator apolipoprotein C-II. The assay 
conditions for HL exclude the prein­
cubation and no activator is added. It is 
carried out at pH 8.9 in the presence of 
0.1 M NaCl to inhibit LPL activity. 
Results are expressed in U/ml of post-
heparin plasma where 1 unit represents 
1 umole of fatty acid released per hour. 

All lipase measurements were done in 
triplicate. 

RESULTS 
As shown in the table, there were no 

differences between the two groups as 
far as age, fasting serum glucose and 
plasma cholesterol concentrations are 
concerned. Serum bilirubin levels were 
significantly higher in the Friedreich's 
patients because of the 5 hyper-
bilirubinemic subjects. Plasma 
triglycerides were higher in the patients 
but the difference did not reach 
statistical significance because of the 

wide variation in this group. Plasma 
LPL activity was significantly lower in 
the group of patients with Friedreich's 
ataxia whereas no differences were 
observed between the two groups for 
plasma HL. 

Interestingly about half of the cases 
of Friedreich's ataxia had levels of LPL 
and HL below the ranges observed for 
normal values. For LPL the normal 
range extended from 5.02 to 10.94 and 
for HL from 3.12 to 8.1. Six patients 
had values of LPL below 5 ranging 
from as low as 0.89 to 4.63 and 7 had 
HL activities between 1.61 and 2.98. 
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Figure 1 — Plasma post-heparin lipase activities in normal controls (N) and in Friedreich's ataxia 
patients (FA). The figure demonstrates the dispersion of the individual values and the clustering 
of HL activities (open circles) in 7 patients below the lowest level observed in the controls. Six of 
these 7 cases also have LPL activities (black dots) below the range of normal and the 7th has the 
lowest level among those in the normal range. This subgroup of ataxic patients have significantly 
higher plasma triglycerides than the others. 
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TABLE I 

Plasma post-heparin lipases in Friedreich's ataxia 

Number of subjects (males) 

Age, years 

Glycemia, mg/dl 

Total serum bilirubin, mg/dl 

Plasma cholesterol, mg/dl 

Plasma triglycerides, mg/dl 

Lipoprotein lipase, U/ml 

Hepatic lipase, U/ml 

* mean ± SO 

** 5 hyperbilirubinemic subjects 

Controls 

14 (0) 

25.6 ± 5.9* 

85.± 8.7 

0.6 ± 0.07 

178 ± 32 

79 ± 41 

7.9 ± 1.8 

4.9 ± 1.2 

Friedreich 

13 (1) 

23.1 ± 5.6 

92 ± 7.7 

1.12 ± 0.7** 

180 ± 33 

111 ± 92 

5.1 ± 2.9 

4.0 ± 1.9 

P 

NS 

NS 

<0.02 

NS 

NS 

<0.01 

NS 

This is well illustrated in the figure 
where a clustering of HL in the low 
range is quite apparent for a group of 
patients with Friedreich's ataxia. All six 
patients with low LPL also had low 
HL. The other one with low HL had a 
LPL activity of only 5.36 and was the 
sister of another patient with both low 
HL and LPL. The low values were un­
related to hyperbilirubinemia but 
definitely related to higher plasma 
triglyceride levels. Indeed the low HL 
cases had a mean concentration of 
plasma triglycerides ± SD of 148 ± 
114 mg/dl as compared to 68 ± 21 
mg/dl for the other 6 patients. This dif­
ference was still present after exclusion 
of one outlier who had 400 mg/dl of 
plasma triglycerides: 106 ± 28 vs 68 
± 2 1 mg/dl (p<0.025) 

DISCUSSION 
The results obtained indicate that the 

higher plasma triglyceride levels 
observed in Friedreich's ataxia are 
secondary to a reduction in plasma 
lipoprotein lipase activity. This was to 
be expected since in conditions where 
plasma triglycerides are elevated 
because of a deficiency in this enzyme, 
such as in familial hyperchylomicro-
nemia (Fredrickson et al, 1978), 
plasma high density lipoproteins are 
concurrently decreased as in Fried­

reich's ataxia (Huang et al, 1978). Fur­
thermore an effective catabolism of 
VLDL usually results in an increase in 
HDL especially in HDL2 fraction 
which is enriched in cholesterol esters 
(Nikkila 1978), a situation opposite to 
that observed in Friedreich's ataxia 
where HDL concentrations are lowered 
and the particles enriched in triglycer­
ides and free cholesterol (Huang et al, 
1978, Davignon et al, 1979). 

Of major interest is the finding that a 
subgroup of Friedreich's ataxia 
patients clustered in the low range for 
both heparin-releasable lipase activities. 
This indicates the presence of 
metabolic heterogeneity which could 
account for the wide ranges observed 
at times not only for triglyceride levels 
but also for plasma HDL concentra­
tions. Thus the higher triglycerides in 
Friedreich's ataxia on the average 
could be ascribed to a subpopulation of 
patients having low levels of both LPL 
and HL and a reduced catabolism of 
very low density lipoproteins. Further 
studies are needed to relate these 
metabolic differences to other disease 
characteristics of Friedreich's ataxia. 
This difference does not appear to be 
related to the presence of hyper­
bilirubinemia, since there were 2 
patients with hyperbilirubinemia in the 
low lipase group and 3 among those 

with normal lipase. Neither can it be 
ascribed to differences in the stage of 
the disease since both subgroups were 
comparable from that standpoint. 
There were 4 pairs of siblings among 
the Friedreich's cases; related in­
dividuals had similar levels of lipase ac­
tivities and belonged to the same sub­
group. It would be important to deter­
mine if the previously described abnor­
malities in HDL concentration and 
composition (Huang et al, 1978, 
Davignon et al, 1979) are more closely 
associated with patients of the low 
lipase subgroup. Indeed it has been 
shown recently that a deficiency in HL 
in man induces an increase in the 
proportion of triglyceride and phos­
phatidylcholine and a decrease in 
the free cholesterol content of HDL 
(Breckenridge C.W. personal com­
munication). Finally the reason for a 
decrease in both enzyme activities in 
some patients remains to be determined 
and the presence of a circulating in­
hibitor cannot be excluded. 
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