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To investigate whether lower endurance and higpgntsabilities reported in sickle cell trait (SCTarriers lie

on specific skeletal muscle characteristics, cdati®CT carriersg-thalassemic subjects and carriers of the dual
hemoglobinopathy were subjected at rest to a musiolesy of the vastus lateralis muscle. Muscleefibype
distribution and activities of PFK, LDH, CS and HARere similar in all groups. On the other hand, SCT
carriers displayed i) lower capillary density awodtdosity, ii) enlarged microvessels, iii) trendsvards lower
CK and COx activities and iv) a trend toward a leigtype lIx fibre surface area. Excepted a higlagilary
tortuosity,a-thalassemia is not associated with specific mas@daptations.

INTRODUCTION

Sickle cell trait (SCT) carriers are susceptible @olower ability to sustain prolonged
submaximal exercise. Le Gallais et al. (5) foundS@T carriers among the 22 international-
level athletes having taking part in the Abidjanfimaarathon, while 8.7% of partaking
runners were SCT carriers. Thiriet et al. (8) répibthat during the Mount Cameroon Ascent
Race, performance times of SCT runners were lowengd the portion at high altitude. In
contrast, several lines of evidence have shown3R4at subjects are more likely to perform at
higher level during brief and intense exercise. dual. (4) reported higher performances in a
jump-and-reach test by SCT carriers than contrbjesiis with normal haemoglobin. This
finding is further reinforced by epidemiologic stesl that reported a higher percentage of
SCT carriers among the track and field sprint, ithrand jump record holders and title
winners than the prevalence of SCT in the genespllation or national team (1, 6). The
hypothetical differences in muscle metabolism aedgsmance related to the SCT carrier
state could be mediated by differences in theiraleustructural and metabolic characteristics.
For instance, performance on the jump-and-readhhi&s been demonstrated to be closely
related to the strength of the lower limb extensaiscles, which is highly dependent on type
Il fibre content (2). However, the structural ancktabolic characteristics of the skeletal
muscle have never been investigated in subjectgiegrSCT. Becausea-thalassemiad-t) is
associated with microcytosis, decreased intraavgifiic HbS concentration and lower
haemorheological disorders (7), the coexistendbede two haemoglobinopathies could lead
to greater endurance exercise tolerance and imgrgpegformance than in SCT carriers
without a-thalassemia. Indeed, the single SCT runner rankashg the 22 international level
runners participating in the first Abidjan half-ralton was also suggested to exhiiit
thalassemia (5). Thus in the present study we exasnihe muscle structural and functional
characteristics in SCT-thalassemia, and dual haemoglobinopathy carriers.

MATERIALSAND METHODS

Thirty healthy active male Cameroonians pairedeirms of physical ability volunteered to
participate in the study. Subjects were allocatéd four groups, namely, normal Hb control
subjects (Cn = 10), a-thalassemic subjectsi{t, n = 5), SCT carriers without-thalassemia
(SCT,n = 6), and SCT carriers with-thalassemia (SC®/t, n = 9). Age, height, weight and
peak power were 24 + 1 yr, 173 + 1 cm, 67 £ 1 kg 802 + 0.14 W/kg (means + SE),
respectively. A biopsy of the vastus lateralis nieisgas taken at rest. Muscle fibre type
distribution, surface area (SA), capillary densfyD) and tortuosity (CapTor) and key
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energetic enzymes activity (CK, PFK, LDH, CS, HADOX) were examined. A two-way
ANOVA was used to compare the groups.

RESULTS
Muscle fibre type distribution was 32.5 = 2.2%, 22.7%, 52.8 =+ 2.6%, 8.3 £ 1.0%, and
10.4 + 1.8% for types I, I-lla, lla, lla-lIx, andx| respectively. No intergroup differences

were detected. The mean surface area of typeldigditended to be greater in the SCT groups
compared with the control group € 0.0925). No significant differences among theug
emerged for PFK, LDH, CS and HAD. On the other harehds towards lower COx and CK
activities were noticed for SCT groud® € 0.1). Sickle cell trait (SCT) was also associated
with lower capillary densityR < 0.05) and tortuosityR < 0.001), and enlarged microvessels
(P < 0.01). Thex-t subjects were characterized by a higher capitiaituosity.

DISCUSSION

The similar muscle fibre type distribution and Ksetycle enzyme activities found in the
present study in SCT carriers and control subjewy account for the similar ®%max and
peak power output values achieved during gradedcses. The trend toward a higher type
lIx fibre surface area in SCT carriers (178, < 0.0925) might constitute a possible
explanation for the better performances during jwang-reach tests in SCT carriers (4).
Indeed, Hautier et al. (3) indicated that squatguperformance is related to the cross-
sectional surface area of the lIx fibers. The lo@& and COx activities as well as the lower
CD and CapTor could provide a possible explanafiorihe reduced ability of SCT carriers
to engage in prolonged submaximal exercises (5y-8)and the dual haemoglobinopathy do
not alter significantly skeletal muscle structuaatl energetic characteristics.
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