
Research Note 

COILING OF SPERM CELL TAILS UNDER STRESS' 

In many insects, the sperm bundles coil before they leave the testes. 
Such a coiling is the rule in Coleoptera'. The significance of this phe
nomenon is unknown, although it obviously helps transport out of the 
testis excessively long spermatozoa. InDrosophila, defective sperm cells 
are eliminated during the coiling process'. 

Various male adults of the Membracid Umbonia crassicornis (Amyot 
and Serville) were collected on January 12 and on May 4, 1976, in Cupey, 
Rio Piedras, Puerto Rico, from a Pithecolobium dulce (Roxb.) Benth 
tree. 

Living preparations were made in Gaulden's saline', in a modified 
Belar's saline' and in the insect's own haemolymph according to Forer6, 

with the difference that Halocarbon oil (batch 102174, Series 10-25, 
Halocarbon Products Corporation'· 8 was used instead ofKel-F #10 min
eral oil. 

Observation and photography were made with Zeiss Photomicroscope 
II provided with phase control optics and flash. Kodak Plus-X Pan black 
and white film was used in photography. 

In haemolymph and modified Belar's saline, mature testicular sperm 
bundles of Umbonia show a rapid synchronous motion of their tails (fig. 
1, A) which is not seen in Coleoptera, for example'. The mature bundle 
has no cap cell. A secondary association of sperm heads occurs when the 
sperm bundle breaks down. Clusters of fragmented bundles with adhered 
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acrosomal regions appear (fig. 1, A and B). This is similiar to the 
secondary association found in orthopteran sperm'. 

In Gaulden's saline, the spermatozoa of Umbonia coil. Although the 
acrosomal association tends to persist, each spermatozoon coils individ
ually. The entire tail becomes coiled and immobile (fig. 1, B). Rapid 
substitution of Gaulden's saline by modified Belar's saline reverses the 
proce~s. 

Systematic limits of the coiling as a normal phenomenon are un
known. In Diptera, at least, there are species with and without coiling of 
sperm tails. The normally straight bundle of Aedes spp. becomes coiled 
when exposed to low temperatures10• Thus a thermal stress in Aedes and 
a stress caused by an inadequate saline in Umbonia, are capable of 
coiling normally straight sperm bundles. The mechanism of coiling is 
presumably the same as in cases of normal coiling. 
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