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Summary 

Free and bound (esterified and water soluble) sterol frac- 

tions from light grown (green) and dark grown (white) Euglena 
gracilis are compared. Bound sterols constitute a high propor- 

tion of the total sterols of green and white E.gracilis, but 
with green E.gracilis alone there is a high specific binding - 
of cholesterol predominantly in a water soluble form. The possi- 
bility of two distinct water soluble forms of sterols is 
considered. 

A water soluble form of ergosterol has been shown to occur 

in yeast. 1 Further, yeast extract is capable of binding, in a 

water soluble form, exogenous ergosterol and cholesterol. 1,2 

These water soluble forms are considered to be non-covalent 

saccharide complexes which can be destroyed by treatment with 

alkaline pyrogallol, silica gel chromatography, and solution 

in DMSO. 

During our study of the metabolism of sterols in light 
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grown (green) and dark grown (white) Euglena gracilis" we have 

found a form of sterols which is refractory to extraction with 

organic solvents, is soluble in water, and is extractable after 

treatment with alkaline pyrogallol. This water soluble sterol 

fraction accounts for a large part of the total sterols in 

E.gracilis. The composition of this water soluble form of 

sterols from white E.gracilis is similar to that of the free 

sterols. However, green E.gracilis shows a remarkable speci- 

ficity for solubilisation of cholesterol. 

Materials and Methods 

E.gracilis Z was grown in a mineral medium containing 

agents and vitamins 435 into which air and CO2 (5%) were passed. 

The dark grown culture had acetate added as carbon source. Light 

grown cultures were given 14 hours of light each day. Cells from 

both cultures of E.gracilis were harvested by centrifugation at 

the end of their logarithmic growth periods (7 days), washed, 

and treated in the above medium for 1 hour with similar amounts 

of l-14C-sodium acetate (2.10' dpm). Labelled cells from both 

cultures were lyophilised and thoroughly extracted with acetone 

and chloroform-methanol (2:l). The cell debris was extensively 

extracted with boiling water and the extract treated at room 

temperature with 2N-aqueous methanolic hydrochloric acid for 

4 days. The acid solution was extracted with petroleum ether 

(bp 40-600), neutralised, and concentrated, then refluxed for 

2 hours in an alkaline aqueous methanolic pyrogallol solution.' 

The al.caline solution was extracted with petroleum ether. 

Sterols from the above extracts were isolated by repeated 

X Contrary to previous reports3 ergosterol was hardly detectable 
in our extracts of E. gracilis. 
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preparative thin layer chromatography on silica gel monitored 

by radioscanning. A fraction containing sterol esters (fatty 

acids) was isolated, saponified and the sterols similarly sepa- 

rated. Further analysis was carried out by gas chromatography 

on 1% OV-17 at 270' and 1% XE-60 at 240' using tritium labelled 

acetates. Identification of cholesterol was confirmed by mass 

spectrometry. 

Results and discussion 

Some results of the above experiments are summarised in 

Table 1. From the Table it appears that a large proportion of 

the sterols in both green and white E.gracilis is present in 

Table 1. Relative amounts and 14 C activities of sterol 

fractions from E. gracilis. 

Sterols 
Green White 

% of l 4 c 9c R % of 14C*9c 
3; 

total dpm total>< dpm 

FREE 57 2.105 10 1.105 

BOUND : 

Esterified 3 5.102 46 4.105 

Water soluble - extracted 

after acid treatment 3 2.102 17 7.103 

Water soluble - extracted 
after pyrogallol treatment 37 3.10* 27 2.103 

Determined from gas chromatographic peak areas. 
;'; 9: 

Determined by liquid scintillation counting. 
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bound forms. In fact, bound sterols are much more important 

than free sterols in white E. gracilis. In all the fractions 

examined the sterol composition of white E. gracilis was very 

different from that of green E. gracilis. The sterol compositions 

of the bound forms from white E. gracilis were similar, and 

similar to the composition of the free sterol fraction. In each 

of the fractions cholesterol amounted to about 15%. Surprisingly 

this was not the case in green E. gracilis where cholesterol, 

which was only 1% of the free sterols, constituted more than 80% 

of the bound sterols. The most part of this cholesterol was found 

in the water soluble fraction after alkaline pyrogallol treatment. 

It was found that the water soluble "sterol complex" from 

yeast extract was partially decomposed by acid treatment. * In 

E. gracilis, the relatively large amounts and higher specific 

activities of the sterols from the acid treated water extracts 

suggest that two different water soluble forms may be present. 

These results underline the differences in sterol metabolism 

of white and green E. gracilis. The significance of these results, 

especially the remarkably specific water solubilisation of cholestero 

in green E. gracilis, is under investigation. To our knowledge such 

a high specificity in a bound sterol form has not previously been 

reported with the possible exception of esterified sterols in maize. 
6 

More detailed results on sterol metabolism of white and green 

E. gracilis will be published shortly. 

Acknowledgments 

One of us (R.J.P.) was a recipient of a CIBA Fellowship. 
This work was helped by grants from the CNRS (Recherche Coop&ative 
sur programme No 34) and from the CEA (Dgpartement de Biologic). 
For help with growing cultures of E. gracilis we thank Prof. 
H.Duranton, and M.L.Schantz and J.P.Salaun. 

402 



Vol. 37, No. 3, 1969 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

References 

1. B.G.Adams and L.W.Parks, J.Lipid. Res., 2, 8 (1968). 
2. B.G.Adams and L.W.Parks, Biochem.Biophys.Res.Comm., 

28, 490 (1967). 

3. J.E.Erwin in "The Biology of Euglena" Ed.D.E.Buetow, 
Academic Press, New York and London, 1968, p. 138. 

4. M.Cramer and J.Myers, Ark.Mikrobiol., 17, 384 (1952). 

5. J.W.James and G.Padilla, Expt.Cell.Res., 20, 401 (2960). 
6. R.J.Kemp and E.I.Mercer, Biochem.J., 110, 111 (1968). 

403 


