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ENTOMOLOGY 

•Catalysomes', or Enzyme Caps on Lipid 
Droplets: an Intracellular Organelle 

WHILE study~ng the _ distribution of acetylcholine and 
other esterases m the msect Rhodnius1, it was observed 
that every droplet of triglyceride in the cells of the fat 
b?dy has a ~m~ll disk-like area or 'cap', Iµ or less in 
~1amete~, which 1s the site of an enzyme that will hydrolyso 
:i-bromomdoxyl acetate (method of Holt2 ) and naphthol 
AS acetate (method of Pearse•). This csterase is not, 
inhibited by eserine or other inhibitors of the cholin­
esterase group; it was believed to be a lipase and it was 
concluded that the active disk or cap constitutes an organ­
elle respon~ibl? for the liberation and perhaps the uptake 
of fatty acids m the droplets of stored lipid 1. 

More recently it has been shown by Chino and Gilbert• 
that fatty acids in insects are transported in the form of 
~iglycerides incorporated into lipoprotein; and that, 
hb~rati?nof the stored _Ii pid is an energy-demanding process 
which mvolves the simultaneous oxidation of carbohy­
drate•. 

. In the ~ourse of an investigation of the histology and 
h1stochem1stry of the fat body in Rhodnius, which is now 
being written up for publication, it was observed that 
nicotinamido-adenine dinucleot ide diaphorase (N ADH 2 

as ~ubst_rate, with nitro-BT as tetrazolium compound"), 
besides its expected localization in the mitochondria is 
intensely active in the lipase-containing caps on the 
droplets of fat (Fig. 1, a). In the absence of added sub­
strate endogenous activity gives a barely detectable 
re~ction. Of the enzymes investigated so far, the 'caps' con.­
tam also the dehydrogenases of isocitrate ( + nicotinamide 
adenine dinucleotide phosphate, NA.DP, as co-enzyme), 
~-ketoglutaratc ( + NAD) , succinate (wit.hout added 
co-enzyme), malate ( + NAD), glutamate ( + NAD), [3-
hydroxybutyrate ( +NAD) and a very weak lactate. The 
dehydrogenases of the pentose cycle acting on glucose-
6-phosphate and 6-phosphogluconate (+NA.DP) are 
";rtually absent. In the G-'Nadi' reaction indophenol blue 
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Fig. 1. Whole cells conta ining lipid droplets. l!'ixation: glutaraidc­
hyde at pH 7·4. Fat staining: sudan 4. Light filter: greenish yellow 
Scale (shown ind) equals 5µ. a, Fat body cells of Rhodnius: NAD: 
diaphorase. Mitochondria around nuclei, catalysomes on lipid droplets. 
b, The s.1.me, showi!'g some ":"talysomes with invisibly small lipid drop­
lets am~ng the nutochondrm. c, Fa t cells in mescntery of mouse: 
5-bromomdoxyl acetate method for esterase. Cati.lysomes in focus on 
many of the fat drops. d, The same: NAD-diaphorasc. Mitochondria 

and lipid droplets with catalysomes 

is sharply localized in the muscle mitochondria'. In the 
fat body cells the dye rapidly accumulates in solution in 
t he droplets of lipid, but the site of its formation cannot 
be localized. 

It appears likely, therefore, that these enzyme sites 
contain all the enzymes of the Krebs cycle and presumably 
the cyt?chromes. They are probably responsible for the 
syn.thesis of stored lipid (which is readily formed in the fat 
body cel~s from sugars and amino-acids 8 ) as well a s for itR 
preparation for_ distribution in the circulat,ing blood. 

For ?onvemence these organelles. which m ay he 
appr?pr~ately termed 'catalysomes', have been chiefly 
stud~ed m the fat body of Rlwdnius. But t,heir presence is 
readily confirmed in the developing fat cells in the mesen­
tery of the young_mouse. Here they have t,he same appear­
an?e and contam both esterase and NAD-diaphorase 
(F1~. 1, c and d). In both insect and mammal they arise 
as mt~nsely reactive granules in the cytoplasm between 
the mitochondria (Fig. 1, b). A minuto droplet of lipid 
then appears in contact with the granule and as this 
droplet enlarges the granule becomes a crescent and 
finally a sharply localized and slightly raised spot on the 
~urf3:ce of th~ oil_ drop. The fi_ne structure of this organelle 
1s bemg studied m collaboration by A. V. Grimstone . 

Catalysomes must often have been seen before , bui. 
apart_ f~om ~hei~ _esterase activity1 , their significant 
associat10n with hp1d droplets has not been recognized. 
It _was r~ported by Chino• that much of the cytochrome 
oxidase m the developing egg of the silkworm was con­
tai~ed in particles_ that were carried up wit,h the lipid layer 
~urmg the centnfugation of homogenates. These par­
ticles were probably catalysomes. 
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Pertinacity of Host-seeking Behaviour 
of Aedes aegypti 

MOSQUITOES on the hunt are persistent pests. To the 
best of our knowledge, this persistence has not been 
quantitated. Use of mosquitoes in lengthy biting or 
probing experiments requires that the drive to bite or 
probe does not fatigue during the minutes or hours of the 
experiment, so that the experimental variable can be 
reliably quantified. The following observations were 
made to record the pertinacity (and lack of fatigue ) of 
Aedes aegypti females. 

Adult female Aedes aegypti, var. queenslanden,9i8, were 
reared in cages, I ft. 3 , in the presence of males. They 
were fed 5 per cent sucrose solution until the experiment; 
began. 5-9-day-old females were placed in small cages, 
5 x 5 x l ·5 cm, made of a wire frame and covered with 
nylon net. In probing experiments those cages were 
suspended 1 cm above the inner surface of the forearm 
of a volunteer. The mosquitoes were observed and any 
attempts to probe were recorded. 

Five mosquitoes in a small cage were observed for 30 
min. The number probing towards the arm was recorded 
continuously. Ten replicates, using different, mosquitoes 
but the same subject, were p erformed . 

The 30-min experimental period was divided into three 
successive 10-min periods for purposes of comparison. 
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