
Short communications 2307 

MAO B and whether steric or electronic factors are of 9. 
greater importance. Thus the real value of dinitranyl in 
structure/activity studies of propynylamines is that it per- 10. 
haps points to the features which preclude binding to MAO 
B and hence confer specificity for MAO A. Studies by 
Knoll et al. [Zl] and more recently by Kalir ec al. [22] have 
produced some structural criteria for MAO B selectivity 11. 
in propynylamines, but so far the compounds do not seem 
to show a better selectivity than deprenyl. 

In summary, a new propynylamine has been tested as 
an inhibitor of MAO. Loosely based upon the structure of 12. 
clorgyline, it is an irreversible inhibitor of MAO A but is 
apparently indifferent towards MAO B. This compound, 13. 
N’-(2,4-dinitrophenyl)-fl-prop-2-ynyl 1,3-diaminopro- 
pane, may be useful as a model for the design of more 14. 
potent but equally specific inhibitors of MAO A. 

15. 
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Effects of anticonvulsants on aldehyde reductase and acyl-CoA reductase: 
implications for the biosynthesis of ether-linked glycerolipids in brain 

(Received 25 January 1982; accepted 3 March 1982) 

Plasmalogens (alk-1-enyl glycerolipids), which are particu- 
larly abundant in the membranes of nerve and muscle cells, 
are formed by desaturation of alkyl glycerolipids [l]. 
Metabolic and structural studies have established that the 
alkyl chains of these ether-linked glycerolipids are derived 
from long-chain aliphatic alcohols [2]. Their enzymic syn- 
thesis in brain is maximal during the period of active mye- 
lination [3], 

Long-chain aliphatic alcohols appear to be synthesized 
by reduction of the corresponding fatty acids [2,4-61. The 
overall reaction, which predominantly occurs in the micro- 
somal fraction of nerve cells, may be dissected into two 
discrete steps. The first stage requires ATP, Mg” and 

coenzyme A and leads to the formation of an aliphatic 
aldehyde which, in the second step, is converted to an 
alcohol by NADPH-dependent aldehyde reductase [6]. 
However, the intermediate formation of the aldehyde in 
microsomal preparations has not been conclusively shown 
and the nature of the reductase has not been established. 

A suggested candidate [l, 4,6] for reduction of long- 
chain aliphatic aldehvdes is the non-specific aldehvde 
reductase- (alcohol: NADP+ oxidoreductase, EC 1 .l. i.2) 
present in many mammalian tissues which can reduce a 
variety of aromatic and aliphatic aldehydes [7-lo]. This 
enzyme is cytosolic in location [8] and is sensitive to inhi- 
bition by anticonvulsant drugs including sodium valproate 
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(2-propylpentanoate) and phenobarbitone [ 11-131. Its 
physiological function is unclear. In the present study we 
have taken advantage of the inhibitor sensitivity of this 
aldehyde reductase to examine whether it plays any sig- 
nificant role in glycerolipid biosynthesis in rat brain as 
previously suggested [l, 4,6]. Evidence is additionally pre- 
sented for the existence of a microsomal reductase that is 
relatively insensitive to inhibition by anticonvulsants. 

Materials and methods. Aldehyde reductase activity was 
assayed spectrophotometrically at pH 7.2 as described pre- 
viously [12]. Aldehyde reductase was purified from rat 
(150-200 g) brain cytosol by ammonium sulphate fraction- 
ation and DEAE-cellulose chromatography [ 141. 

Subcellular fractionation of brain tissue was carried out 
as reported previously [5]. The microsomal pellet was 
washed by resuspension in 10mM sodium phosphate 
buffer, pH 7.4, and centrifuged at lOO,OOOg,, for 30 min. 
The pellet was washed twice more and finally resuspended 
in 0.1 M phosphate buffer, pH 7.4. Aldehyde reductase 
was solubilised from the microsomal preparation by incu- 
bation for 30 min at 4” in the presence of 1% (w/v) Triton 
X-100. When subjected to centrifugation at lOO,OOOg,, for 
30 min, more than 95% of the microsomal aldehyde reduc- 
tase activity was in a soluble form and appeared in the 
supernatant solution. Incubation and centrifugation of the 
microsomal pellet in the presence of 0.2 M sodium phos- 
phate buffer, pH 7.4 (in the absence of Triton) released 
no detectable activity into the supernatant. Freeze-thawing 
of microsomal preparations also failed to solubilize the 
enzyme suggesting that it was not occluded activity but due 
to the presence of an intrinsic membrane protein. 

The conversion of palmitate to hexadecanol was meas- 
ured as described elsewhere [6]. The assay system contained 

[I-‘JC]palmitate (40 nmole, sp. act. 49,000 dpm/nmole) 
taken up in 10,umole phosphate buffer pH 7.4, Spmole 
ATP, 8 pmole MgC12, 0.1 nmole coenzyme A, 1 nmole 
NADPH and microsomal protein (1.55 mg) in a total vol. 
0.4 ml. The mixture was incubated at 37” for 1 hr. Lipids 
were then extracted and chromatographed on silica gel G 
using dichloroethane as solvent system and with unlabelled 
hexadecanol as standard. The area corresponding to hex- 
adecanol was scraped from the plate and its radioactivity 
was determined. The amount of fatty alcohol formed was 
estimated from the specific activity of the precursor fatty 
acid used [6] and the enzyme activity was expressed as 
nmoleihrlmg protein. 

Results and discussion. Sodium valproate and pheno- 
barbitone had no significant effect on hexadecanol for- 
mation in the concentration range 0.1-5 mM (Table 1). 
However, the major aldehyde reductase purified from rat 
brain was almost completely inhibited by both drugs (Table 
2) suggesting that it was not involved in the biosynthesis 
of hexadecanol. 

The washed microsomal fraction from rat brain exhibited 
NADPH-dependent aldehyde reductase activity (Table 2). 
This activity constituted only 46% of the total aldehyde 
reductase activity present in the original homogenate. The 
microsomal reductase could be solubilised from the mem- 
brane preparation by detergent treatment. The enzyme. 
in both membrane-bound and solubilised forms, was rela- 
tively insensitive to inhibition by sodium valproate and 
phenobarbitone (Table 2) and could therefore be distin- 
guished from the major reductase activity in brain [12]. 
This microsomal aldehyde reductase, which could also 
reduce dodecylaldehyde and palmitaldehyde in oifro. may 
participate in hexadecanol formation in microsomal prep- 

Table 1. Effects of sodium valproate and phenobarbitone on the NADPH-dependent 
conversion of palmitate to hexadecanol 

Incubation Drug concentration [“]Hexadecanol formed 

conditions (mM) (nmoleihrimg protein) 

Control - 1.31 

+Sodium valproate 0.1 1.19 
0.5 I .32 
1.0 1.34 
5.0 1.45 

+ Phenobarbitone 0.1 1.05 
0.5 1.22 
1.0 1.37 
5.0 1.17 

The formation of [‘4C]hexadecanol from [ 1-“Clpalmitate by brain microsomes 
was measured as described in the text. Drugs were added as aqueous solutions to 
give the final concentrations shown below. The brains of lo-day-old rats were used. 

Table 2. Effects of anticonvulsants on microsomal and cytosolic NADPH-dependent aldehyde 
reductases 

Drug 
Drug concentration 

(mM) 

Activity (%) 
Cytosolic reductase Microsomal reductase 

Sodium valproate 0.1 38 2 5 96 ? 8 
1.0 <5 91 ?6 

Phenobarbitone 0.1 42 2 4 98 t 5 
1.0 15 93 + 6 

The major aldehyde reductase activity in rat brain (cytosolic form) was purified as described 
in the text before being assayed as described previously [12]. The microsomal aldehyde reductase 
was solubilised from the membrane with detergent before assay. Triton X-100 (l%, w/v) did not 
significantly affect the activity of either enzyme in the presence or absence of inhibitors. The 
results are the mean ? S.D. of 4 separate enzyme preparations. 
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arations from brain. The development of a specific inhibitor 
of this reductase will, however, be required to test this 
hypothesis. 

The sensitivity of the major aldehyde reductase in brain 
to a wide range of anticonvulsants has led to the suggestion 
that modifications in the levels of aldehydes might explain, 
in part, the actions of drugs used in the control of seizures 
[ll, 13,151. Although modifications in membrane lipid 
metabolism would be an attractive site of action for anti- 
convulsants, our data failed to demonstrate any significant 
action of these drugs on the formation of long-chain ali- 
phatic alcohols. The identification of a distinct microsomal 
aldehyde reductase further argues against a significant role 
of the valproate-sensitive enzyme in the biosynthetic path- 
way to ether-linked glycerolipids. The physiological func- 
tion of this abundant reductase in brain therefore remains 
unresolved. 
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