
Propanal May Be a Precursor of 

Ethylene in Metabolism 

Abstract. Propanal, a product of the 
decomposition of peroxidized linole- 
nate, is a very effective precursor of 
ethylene in the copper-catalyzed ethyl- 
ene-forming model system. This alde- 
hyde also stimulates production of 
ethylene in slices of tissue of mature 
green tomatoes. We suggest that pro- 
panal is a precursor of ethylene in 
metabolism. 

We have postulated two pathways 
for biosynthesis of ethylene in plant tis- 
sues (1, 2): one involves the degradation 
of methionine; the other is associated 
with the breakdown of peroxidized lino- 
lenic acid or its methyl ester. Both 
pathways originally derived from studies 
using model reaction systems catalyzed 
by cuprous ions in phosphate or acetate 
buffers at 25? to 30?C (3). 

Table 1. Production of ethylene by various 
substances in the copper-catalyzed model 
system. System consisted of 400 tmole of 
acetate or phosphate buffer at pH 4.5 and 
7.0, respectively; 5 ,mole of precursor 
substance (except where acetate is indicated 
as the precursor substance in acetate buffer); 
5 /jmole of copper; and 50 umole of ascor- 
bate in a total volume of 5 ml. These sub- 
stances were incubated for 1 hour at 30?C 
in a closed system. Blank value for system 
is about 20 gp C2H4 in acetate buffer and 
virtually zero in phosphate buffer. Ethylene 
was detected by gas chromatography in a 
manner described (1). In the absence of the 
catalyst there is no spontaneous breakdown 
to ethylene of the compounds used as pre- 
cursors. 

Ethylene (X 100 Al/hr) 
Precursor from buffer at: 
substance 

pH 4.5 pH 7.0 

Alcohols 
Methanol 5 5 
Ethanol 160 70 
1-Propanol 240 140 
1-Butanol 150 40 

Aldehydes 
Acetaldehyde 5 5 
Propanal 10 530 
Butanal 5 25 
Pentanal 15 5 
Hexanal 15 15 
Heptanal 15 20 

Acids 
Acetic 20 10 
Propionic 7 5 
Butyric 4 12 

Epoxides 
Ethylene oxide 10 3 
Propylene oxide 2 5 
Butylene oxide 3 2 

Ethers 
Ethyl ether 175 85 
Proply ether 200 150 
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The general mechanism by which 
methionine is converted to ethylene in 
the model system has been described, 
and the conversion has also been 
demonstrated in tissues (1). However, 
the mechanism of formation of ethyl- 
ene from peroxidized linolenate is not 
clear, and there is little direct evidence 
of its involvement in tissues. We now 
report the identity of a breakdown 
product of peroxidized linolenate that 
forms ethylene very efficiently in the 
copper-catalyzed model system, and also 
stimulates production of ethylene in 
slices of tomato tissue. This substance 
is propanal, a major product in the 
dismutation of hydroperoxides formed 
during the peroxidation of linolenate 
(4); it has been identified as a meta- 
bolic product in fruit tissues (5). 

Since it is known that hydroperox- 
ides formed in the autoxidation of 
linolenate readily decompose to alde- 
hydes and various carbonyl compounds 
(6), we tested the effectiveness of sev- 
eral substances as precursors of ethyl- 
ene in our copper-catalyzed ethylene- 
forming model system. Among the 
compounds tested, propanal was out- 
standing as a precursor of ethylene 
(Table 1). Furthermore propanal was 
detected as a major product of the 
oxidative breakdown of linolenate (7). 

Slices of tissue of mature green 
tomatoes, incubated with propanal, 
were stimulated in their production of 
ethylene by about 60 percent in com- 
parison with the control (8). Stimula- 
tion by propanal was much greater 
than that produced by methionine (20- 
percent increase), which had been 
shown to be a precursor of ethylene in 
tissue slices (1). 

Although definitive evidence is not 
yet available, our evidence is sufficient 
to suggest that propanal, which derives 
from the dismutation of peroxidized 
linolenate, can be a precursor of ethyl- 
ene in metabolism. A related alde- 
hyde, methional, also has been im- 
plicated in the methionine ethylene- 
forming system (1). However, current 
evidence does not support the possibility 
that propanal is an intermediate be- 
tween methionine and ethylene (9). It 
now appears that the linolenate- 
propanal-ethylene system and the methi- 
onine-methional-ethylene system are in- 
dependent pathways. 
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Audiogenic Seizure Susceptibility 
Induced in C57B1/6J Mice by 
Prior Auditory Exposure 

Abstract. Pronounced susceptibility 
to audiogenic seizures was produced in 
highly resistant C57B1/6J mice after 
earlier exposure to a loud electric bell. 
There is a critical period between ini- 
tial acoustic presentation and subse- 

quent testing for susceptibility; this 
suggests a minimum age and a mini- 
mum lapse of time during which this 
"priming" is effective. 

Many studies of audiogenic seizures 
with inbred strains of mice have at- 
tributed differences in susceptibility to 
specifically defined genetic back- 
grounds. Mice of the C57B1/6J strain 
are highly resistant to sound-induced 
convulsions, and those of the DBA/ 
2J strain are extremely susceptible to 
them (1). This behavior has been 
ascribed to differences between these 
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