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Nucleolar activity during larval development 
of Myrmeleon uniformis Navas, 1920 
(Neuroptera, Myrmeleontidae)
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ABSTRACT. It has been reported in the literature that the Malpighian 
tubules of Neuroptera in the third instar undergo drastic histological 
changes, when they stop functioning in osmoregulation and start to 
secrete silk fibers for a cocoon. Therefore, to increase our knowledge 
about these cellular alterations that occur in the larvae of Neuroptera, 
we analyzed the cells that constitute the Malpighian tubules of each 
larval instar of the species Myrmeleon uniformis, with emphasis on 
nucleolar activity. Malpighian tubules, after being removed, were fixed 
on a slide using liquid nitrogen and stained by silver impregnation. In 
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addition, total protein of the tubules was quantified. By analyzing the 
cells in the first instar larval stage, we observed only two silver-stained 
nucleolar regions. In cells of second instar larvae, there was an increase 
in the number of stained regions, and in the third instar, the number of 
nucleolar regions was very large. Agarose gel electrophoresis indicated 
that third instar larvae had high synthetic activity, where the total amount 
of proteins was larger in third instar stage than in the other larval stages. 
Furthermore, the most abundant proteins displayed molecular weights 
of about 32-43 kDa and were probably precursors of silk fibers. Thus, 
the results obtained showed that nucleolar alterations occur in the cells 
of the Malpighian tubules of larval instars of M. uniformis and this 
is directly related to the production of silk fibers used by the pupa to 
ensure the completion of metamorphosis.

Key words: Cytochemical; Myrmeleon uniformis; Silver impregnation; 
Nucleolus 

INTRODUCTION

The tribe Myrmeleontini includes nine genera and over 200 species (Qing-Bin and 
Xin-Li, 2012). The genus Myrmeleon was proposed by Linnaeus in 1767 and currently con-
sists of 176 species (Stange, 2004).

These insects, popularly known as antlions, are holometabolous, i.e., after the eggs 
hatch, they pass through larval (L1, L2, L3) pupal, and imago stages (Gilbert, 1994). The 
larvae are known for their strategy of building funnel-shaped traps in the sandy soil to capture 
their prey (Napolitano, 1998).

In the third instar larval stage of Neuroptera (L3), when they reach the pre-pupal 
stage, the Malpighian tubules cease to perform the function of osmoregulation and undergo 
drastic histological changes to start the production of the precursors of silk fibers for the for-
mation of the cocoon (Spiegler, 1962; Wigglesworth, 1972).

Therefore, to increase our knowledge about these cellular alterations that occur in 
the larvae of Neuroptera, we analyzed the cells that constitute the Malpighian tubules of each 
larval instar (L1, L2, L3) of the species Myrmeleon uniformis, with emphasis on nucleolar 
activity.

MATERIAL AND METHODS

Specimens of M. uniformis were collected in Barra do Monjolo, located in Minas 
Gerais, Brazil. These larvae were classified into L1, L2, and L3 according to Popov (1984). 
Malpighian tubules, after being removed, were fixed on the slide with liquid nitrogen. The 
specimens were then subjected to cytogenetic analysis using the silver impregnation tech-
nique (Howell and Black, 1980). In addition, total proteins of the tubules were quantified by 
the method of Lowry et al. (1951). The samples were macerated in 0.0625 M buffer, pH 6.9, 
b mercaptoethanol at 1% and SDS at 2%, and denatured in boiling water (100°C), for 5 min-
utes. Polyacrylamide gel at 9% and stacking gel at 4% were utilized at 100 V, for 4 h. The gel 
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was placed in TCA fixing solution (15%) at 4°C overnight. After this period it was washed in 
distilled water, in order to remove the excess of TCA, and colored with Coomassie brilliant 
blue R 250 (0.2% ethanol and glacial acetic acid), for 24 h. The gel was then discolored with 
a discoloring/preserving solution made up of water/ethanol/acetic acid (3:1:1) and glycerol at 
10%. The gel was dried following the method of Ceron et al. (1992).

RESULTS AND DISCUSSION 

The cytogenetic technique of silver impregnation allows the identification of the nu-
cleolus because silver ions bind strongly to the nucleolar proteins C23 and B23 (Ochs et al., 
1983; Ochs and Busch, 1984; Casseb-Hassan and Azeredo-Oliveira, 1999). The cells in the 
first instar larval stage showed only two silver-stained nucleolar regions (Figure 1A). The cells 
of second instar larvae showed an increased number of silver-stained areas (Figure 1B) and 
those of third instar larvae a very large number of these nucleolar regions (Figure 1C).

Figure 1. Malpighian tubules of larval instars of Myrmeleon uniformis stained with silver ion impregnation. Note 
that the amount of nucleolar corpuscles were increasing according to the nymphal instars, L1 (A), L2 (B), L3 (C). 
Bar: 10 μm.

The nucleolus is a cellular structure that plays an important role in protein synthesis 
and is thus essential for the cell to live (Lewis et al., 2007). This cellular component is re-
sponsible for the biogenesis of ribosomes, which occurs through many events involving the 
transcription of ribosomal RNA genes (rRNA), pre-rRNA processing and assembly of pre-
ribosomal particles (Scheer et al., 1997).

We observed that nucleolar staining in larvae increased progressively from the first to 
second to third instar. According to Tavares and Azeredo-Oliveira (1997), the size and number 
of nucleoli and nucleolar bodies depend on the functional characteristics of the cells and may 
thereby reflect differences in metabolic and functional activities. Alevi et al. (2013) reported dif-
ferences in transcriptional activity between two triatomine species according nucleolar staining. 

Agarose gel electrophoresis showed that the total amount of proteins was larger in 
larvae of the third instar compared to other larval stages, indicating high synthetic activity in 
the late larval stage. Furthermore, the most abundant proteins displayed molecular weights of 
about 32-43 kDa and were probably precursors of silk fibers (Figure 2).

Thus, the results obtained showed that nucleolar alterations occurred in the cells of 
the Malpighian tubules of larval instars of M. uniformis. These results provide evidence of an 
increase in synthetic activity, indicated by the increasing number of nucleolar bodies and total 
proteins during larval development. These changes can be related to the production of silk 
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fibers, essential for the formation of the cocoon, which confers protection to the body during 
the pupal stage for the final changes to complete metamorphosis.

Figure 2. Quantification of total protein in the Malpighian tubules of the three nymphal instars of Myrmeleon 
uniformis. Note that L3 showed higher quantity of total protein and that the protein expressed more was between 
32-43 kDa. Lane P = proteins with molecular weight already established. Lane L1 = first-instar larval stage. Lane 
L2 = second-instar larval stage. Lane L3 = third-instar larval stage.
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