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Summary. We describe the synaptic process during 
meiotic prophase in spermatocytes from Locusta 
migratoria, using synaptonemal complex (SC) spreads 
analyzed by light (LM) and electron (EM) microscopy. 
At leptotene, a stage of short duration, unpaired axial 
elements begin to be assembled. Synapsis starts at 
zygotene, beginning usually at the terminal regions of 
the bivalents, either at the proximal, centromeric end or 
at the distal, non-centromeric end; interstitial initiation 
of synapsis was only occasionally observed in the longer 
chromosomes. Pairing is asynchronous, and shorter 
chromosomes are the first to complete synapsis. At 
pachytene all bivalents are fully synapsed. Diplotene is 
characterized by the progressive fragmentation of SCs; 
fragmentation is asynchronous, and affects mainly the 
longer chromosomes, while the shorter ones maintain 
their morphology up to late diplotene. 
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Introduction 

Synaptonemal complexes (SCs) are proteinaceous 
structures that provide a physical connection between 
homologous chromosomes during prophase of the first 
meiotic division (Loidl, 1990). Their function is largely 
unknown, but their presence may be necessary to 
maintain pairing after homology recognition has taken 
place (Chandley, 1993). 

In Locusta migratoria, the synaptic process has been 
studied using serial sections (Moens, 1969) and surface 
spreading by light and electron microscopy (Counce and 
Meyer, 1973; Jones et al., 1983; Jones and Croft, 1986). 
However, these studies were limited to the description of 
the patterns of meiotic pairing progression (Jones and 
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Croft, 1986). 
Since, Locusta is often used in basic meiotic studies, 

as result of the good definition of the components of its 
bivalents, we analyzed surface spreads of Locusta 
migratoria to describe and quantify the process of SC 
formation and disintegration during prophase I in  this 
species. 

Materials and methods 

Twenty forty-two-day-old adult male Locusta 
migratoria kept for feed at a constant temperature of 
30 "C at the Barcelona Zoo were used in this study. The 
testes were removed and chopped in an isotonic solution 
(0.9% NaCl) and the suspension left in a centrifuge tube 
to allow larger fragments to sediment. The supernatant 
was changed to another centrifuge tube and the cells 
washed 1-2 times with isotonic solution. The slides were 
dipped in 0.5% Formvar solution in chloroform (Felluga 
and Martinucci, 1976) and dried in the vertical position. 
One drop of the cell suspension was placed on a sucrose 
(0.2M) bubble for 1 min and then picked up by touching 
the surface of the bubble with a Formvar-covered slide. 
The preparations were fixed with 9% formaldehyde for 
10  min and stained with silver nitrate using the 
technique of Goodpasture and Bloom (1975). Electron 
microscopy (EM) grids were obtained following the 
technique of Navarro et al. (1981). 

Classification of the SCs follows Croft and Jones 
(1986) based on the karyotype established by John and 
Hewitt  (1966) that includes three pairs of large 
chromosomes (Ll, L2, L3), five pairs of medium sized 
chromosomes (M4 to M8) and three pairs of short 
chromosomes (S9 to S11) plus a single, medium sized X 
chromosome. 

Results 

To characterize the different stages of prophase I, 
from leptotene to diplotene, we studied a total of 521 
spreads; of these, 443 were analyzed by LM and 78 by 
EM (Table 1). 












