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Background/Case Studies: Hemoglobin (Hb) S polymerization is the
primary evant in sickle cell diseasa, resuling, over repaated cyclas of palym-
arization, in irreversible damage o red blood cell (RBC) mambranas. A
zsingle polymerization riggered by a hypoxic anvironment was reported to
razsult in a reversible, upon re-axygenation, decrease in RBC deformability
and increased mechanical fragility (MF). Individual responses, howeaver, had
not bean reported, although i was shown thal RBC fragility can vary even
armong healthy donors. This study evaluates individual variability in responsea
o a single hypoxia-induced sickling avent, through changes in RBC MFE
Study Design/Methods: Blood was drawn from 10 nomnal (A4), 11 sickla
call (55), and 7 sickle trait (AS) volunteers with Hb S fraction, asmotic
fragility, and medical history also collected. Mechanical siress was applied
by using a bead mill (oscillation at 50 Hz; durations 0.5-80 min) with MF
profilas describad in terms of % hamaolysis following stress of a spacified
duration. MF was measured in A8, 55, and AS calls equilibrated with air, with
nilrogen in an anaerobic chamber, and with air after the hypoxic event
Hypoxia was induced by gas exchange (Ma) in an anasrobic chamber.
Statistical analysis was done by using descriptive statistics, the Kruskal-
Walliz test, and a repeated-measuras ANOVA with mixed-affects modals.
Resulta/Findings: For most A& szamples, MF doas nol change upon
de-oxygenation or re-pxygenation; however, in two A4 samples, thera was a
statistically significant increase in hypoxia, with cells recovaring to pre-
hypoxia |levels upon re-oxygenation. Fragility of oxygenated AS calls was
similar 1o that for AA, and in most cases de-oxyganation resulted in a marked
increasa of MF, with the cells' MF reveding to original pre-hypoxia levals
upon re=oxygenation. However, for some AS (3 ol 7), hypoxia did not affect
changas in MF. The majornty of 55 cells had highar MF than that in AA and
AS; howewer, lor 4 of 11, MF was not significantly different. Mo cormelation
was obsarved withh HemS fraction, osmotic fragility, or hydroxyuria wsea.
De-pxygenation resulted in increased MF in 8 of 11 55 samplas, with tha
increasa in the other 2 not being statistically significant. All 55 samples
excapt 1 recovered 1o a lowear MF after de-oxygenation. Conclusion: Thara
s significant variability batween cealls from individual S5 patients, with somea
axhibiting “protection” against hypoxia-induced membrane changes, as
shown by a lack of statistically significant changeas in thair MF. While tha
factors responsible for the effect remain 1o be elucidated, further study is
warranted to delermine the extent to which individual cell response to
hypoxia may be indicative of patients” risk of sickling crisis. Also, caution may
be warranted on the use of blood from AS donors for transfusions whan
ypoxia may aoour.
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