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The intermediate segments of the Malpighian tubules of Aeshna

larvae are composed of lipocytes densely filled with triglyceride

droplets. The lipid droplets arise in the first instar larva from a re-

distributionofunconsumed mesenteronic yolk lipid. Later on, the renal

lipid store receives substantial contributions from dietary lipids and

is finally depleted during emergence of the imago.

The lipocytes are densely filled with lipid droplets, which are readily

extracted by lipid solvents (Fig. lb). The droplets may greatly vary in size

approximately ranging from 1 to 10 pm (Fig. 2a, b). They deeply stain with

osmium tetroxide (Fig. la, 2) and, hence, are rich in unsaturated fatty acids.

Aeshna larvae have a high capability for the intestinal absorption of

unsaturated fatty acids liberated by hydrolysis of dietary lipids (Komnick,

1988). Major lipid stores and reserves of the larval body are the adipocytes

of the fat body, the midgut enterocytes and the hemolymph as judged from

the accumulation of lipid droplets in these cells and from the large blood

volume (one third of the body weight; Moens, 1975) in conjunction with

the high lipid load carried by lipophorin (Bauerfeind & Komnick, 1989).

This contribution shows that the Malpighian tubules provide an additional

substantial lipid store ofthe larval body.

The Malpighian tubules of Aeshna larvae are lined by ionocytes, lipocytes

and mucocytes, which separately occur in the distal, intermediateand proximal

segments, respectively (Fig. la). The intermediate segments comprising the

lipocytes are, dependent on the larval stage, of considerable length and may

extend over one halfof the tubular length.
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b : cross section of distal segment with ionocytes (right) and intermediate segment with lipocytes
after lipid extraction (left), x 1.300. L ; tubular lumen ; N ; nucleus ; T : trachea.

Inset: Thin layer chromatography of lipid droplets isolated from the Malpighian tubules

by homogenization and centrifugation (lane I) and homogenized Malpighian tubules after lipid

droplet isolation (lane 2). Triglycerides, largely reduced in the renal tissue after lipid droplet

isolation, represent the prominent lipid class of the droplets. Lane 3 : Triglyceride standard

(triolein). Lipid extractions (chloroform-methanol,2 : 1) of Malpighian tubules isolated from final

instar larvae after 3 weeks ofstarvation (lane 4) and adults two days afteremergence from regularly

fed larvae (lane 5). The triglycerides are greatly reduced in the imagoes.

Fig. la : whole mount of Malpighian tubules showing intermediate segments stained black with

osmium tetroxide for unsaturated lipids. The distal segments composed of ionocytes are unstained,

x 200.
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Fig. 2a and b : electron micrographs of tubular cross sections showing lipocytes densely filled
with large and small lipid droplets, a x 4.500 ; b x 1B.500. H : hemolymph ; L : tubular lumen :
M : microvilli.
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Thin layer chromatography of mechanically isolated lipid droplets reveals that

they mainly consist of triglycerides (Fig. lb, inset).

First instar larvae possess 3 primary Malpighian tubules which are devoid

of lipid stores immediately after moult from the pronymph. However, renal

lipid droplets appear approximately after one day before the larvae start

feeding. They result from a redistribution of unconsumed egg yolk lipid

retained in the midgut.
With progressing instars the Malpighian tubules increase in length and

number amounting to at least 200 in the final instar (Kukel and Komnick,

1989). Simultaneously, the renal development leads to an increase in the length
and number of intermediate segments composed of lipocytes, so that the

Malpighian tubules represent a substantial lipid store of the larvae. This store

is supplemented during larval life from dietary lipid and almost completely

depleted during emergence of the adult. Re-filling does not occur during

imaginal life as judged from microscopical inspection of osmium tetroxide

or Oil Red stained tubules and fromthin layer chromatography (Fig. lb, inset).

A similar lipid storage has been described for the Malpighian tubules of

Drosophila larvae (Wessing & Eichelberg, 1969).
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