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Conversion of clionasterol into both fucosterol and isofucosterol by the insect Tenebrio molitor
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Summary. [7,7-*H,]Clionasterol was synthesized and fed, together with [4-'*Csitosterol, to Tenebrio molitor larvae; fucosterol and
isofucosterol, recovered from the sterol fraction, were found to be doubly labeled, indicating that clionasterol is converted into

both the ethylidenic compounds.

Key words. Tenebrio molitor; clionasterol; fucosterol; isofucosterol.

Most phytophagous insects convert C,, phytosterols into cho-
lesterol (3)! through a sequence (scheme 1) involving dehydro-
genation, epoxidation and rearrangement with loss of a C,
fragment followed by reduction of the obtained double bond.
In Tenebrio molitor both sitosterol (1a) and its C-24 epimer
clionasterol (1b) are metabolized? and we have shown® that the
same insect transforms the former compound into both the E
and Z 4%*®ethylidenic intermediates fucosterol (2a) and iso-
fucosterol (2b). The question whether the dealkylation process
of clionasterol (1b) shows the same lack of stereospecificity, i.e.
whether (1b) ist also converted into both the double bond com-
pounds (2a) and (2b), is still unanswered®.

In order to clarify this metabolic aspect, we synthesized [7,7-
3H,] clionasterol and tested its conversion into (2a) and (2b) by
Tenebrio molitor larvae.

Poriferasterol (4), obtained from Ochromonas malhamensis’,
was transformed® into (22E,24R)-3, 5x-cyclostigmast-22-en-
6-one {(5)7, from which (245)-3a, Set-cyclostigmastan-6-one (6)°
was obtained by catalytic hydrogenation on Pd/C. The intro-
duction of tritium at C-7 of (6), the reduction of the 6-oxo
function, and the treatment with Zn(OAc),/AcOH were carried
out according to the usual procedure®, and afforded [7,7-
3H,Jclionasteryl acetate (7a) which was hydrolyzed to [7,7-
3H,Jclionasterol (7b) (spec. act. 2.48 x 105 dpm of *H/mg).
[7,7-*H,]clionasterol (7b) (2.23 x 10° dpm of *H) was mixed
with [4-"*Clsitosterol (8) (9.50 x 10° dpm of MC, spec. act.
2.85x 10 dpm of “C/mg, the Radiochemical Centre,
Amersham) and fed, together with unlabeled fucosterol and
isofucosterol as cold traps, to young Tenebrio molitor larvae.
Two days later the larvae were frozen and from the benzoy-
lated sterol fraction® pure fucosteryl (9a) and isofucosteryl
(10a) benzoates were obtained by repeated argentation t.lLc.

The 2 benzoates (9a) and (10a) were diluted with cold material
and crystallized to constant specific activity; the free sterols
(9b) and (10b), obtained by alkaline hydrolysis, were also
crystallized and counted. The values obtained are summarized
in the table.

The data obtained clearly show that clionasterol (1b) is con-
verted into fucosterol (2a) and isofucosterol (2b) as both the
compounds were found doubly labeled. Furthermore, from the
SH/"C ratios of the recovered compounds it can be deduced
that clionasterol is converted into fucosterol with about the
same efficiency as sitosterol, whereas it is transformed into iso-
fucosterol less readily than sitosterol.

Moreover, the different *H/C ratios of fucosterol-(2a) and
isofucosterol (2b) make it unlikely that the sequential forma-
tion of (2a) and (2b) is the only operative pathway; they seem
rather to be in agreement with parallel transformations of the
24-ethyl precursors into the 4%*®®-gthylidenic intermediates.

Total radioactivities and *H/'C ratios of the administered precursors
and of the recovered products

Compounds dpm of “C dpm of *H 3H/MC
[7, 7-*H,} Clionasterol (7b) + 5 "

[4-4C) sitosterol (8) 9.50 x 10° 223 x 106 235
[4-1C, 7, 7-*H,] Fucosteryl 142 x 10°  3.58x 10° 2.52
benzoate (9a)

[4-14C, 7, 7-°H,] Fucosterol (9b) 1.48 x 10*  3.82 x 10° 2.8
[4-14C, 7, 7-°H,) Isofucosteryl 085x 10° 1.08x10° 1.27

benzoate (10a)

[4-1C, 7, 7-°H,] Isofucosterol (10b) 0.86 x 10°  1.15x 10° 134
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Glutathione-related enzyme activities in pregnant rat liver
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Scheme 2

7 Compound (5): oily product, dy(CDCly) 0.2-0.6 (m, cyclopropyl
protons), 0.74 (s, 18-Me), 0.83 (t, J 6 Hz, 29-Me), 0.85 (d, J 6 Hz,
26- and 27-Me), 1.01 (s, 19-Me), 1.04 (d, J 6 Hz, 21-Me), 5.01 (m,
22- and 23-CH). Compound (6): oily product, éz(CDCl;) 0.2-0.6
(m, cyclopropyl protons), 0.68 (s, 18-Me), 0.83 (d, J 6 Hz, 26- and
27-Me), 0.85 (t, J 6 Hz, 29-Me), 0.94 (d, J 6 Hz, 21-Me), 1.02 (s,
19-Me).
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Summary. The levels of GSH-related enzyme activities during pregnancy were determined. A significant increase in Selenium-
dependent GSH peroxidase and GSH S-transferase E activity was observed. A concomitant increase in y-glutamylcysteine synthe-
tase was measured, which indicated an increased ability to synthesize the tripeptide.

Key words. Rat liver; liver, rat; pregnancy, rat; glutathione-related enzymes; enzymes, glutatione-related.

Glutathione (GSH) exerts a protective role in cells by forming
conjugate derivatives and by acting as hydrogen donor for the
reduction of peroxides. The conjugation process is catalyzed
by a class of enzymes known as GSH S-transferases. These
enzymes have been purified and characterized from several
sources"2. The removal of H,0, and other peroxides is medi-
ated by the action of GSH peroxidase®. The intracellular re-
duced GSH is formed from its precursor amino acids glut-
amate, cysteine and glycine. y-Glutamylcysteine synthetase

catalyses the dipeptide formation whilst GSH synthetase cata-
lyses the tripeptide formation. The activity of y-glutamyl-
cysteine synthetase is rate-limiting, and the synthesis of GSH
may be regulated by feedback inhibition of this enzyme’.
Several investigations have indicated that the enzymes related
to GSH metabolism gradually develop with age and can also
be induced by numerous endogenous and exogenous sub-
stances>>®. In this context it was considered important to de-
termine whether hepatic levels of GSH-related enzymes are in-



