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Ultrastructure of the antennal funiculus sensory organs of adult
Lucilia sericata (Meigen) (Diptera: Calliphoridae)

LIU Xian-Hui LI Xin-Yu ZHANG Dong

(College of Nature Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract [Objectives] To investigate the ultrastructure, and discuss the potential functions of antennal sensilla on
funiculus of Lucilia sericata, which is a synanthropic fly of great medical importance. [Methods] Using transmission
electron microscopy and a laser scanning confocal microscope. [Results] The ultrastructure of four types of sensilla,
including trichoid sensilla (Tr), basiconic sensilla (Ba), coeloconic sensilla (Co), and sensory sacculus (SS), were identified
and descripted. [Conclusion] Tr and Ba may function as olfactory receptors, while Co might be involved in thermo- or
hygro- reception. In the sensory sacculus, non-pore basiconic sensilla could be hygro- and thermo- sensilla, whereas
basiconic-like sensilla and coeloconic-like sensilla might indicate a potential chemoreceptor function. Sensilla in the sacculus
can function together, which demonstrates that the sensory sacculus acts as a functional complex. Due to the various types of
sensilla and the complex sacculus, the antennae of flies could be a useful model for morphological, functional and evolutionary
research on insect antennae.
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Fig. 1 The internal structure of funicular surface sensilla in Lucilia sericata
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A C~G I~N=2pum B H=10pm
A. Section through trichoid sensillum, arrow points to the nerve dendritic branches; B. Comparative cross-sections between
trichoid sensilla and basiconic sensillum, arrow points to the nerve dendrites; C. Two dendrites in the base of trichoid
sensillum; D. Cross-sections through base (bottom) of trichoid sensillum, arrow points to the nerve dendritic branches;

E. Cross-sections through tip (top) of trichoid sensilla, triangle points to the pore of sensillum surface; F. Section through
basiconic sensillum I; G. Section through basiconic sensillum II; H. Comparative cross-sections through base (bottom) among
different sensilla; I. Cross-sections through tip (top) of basiconic sensillum, triangle points to the pore of sensillum surface;
J. Cross-sections through tip (top) of basiconic sensilla, triangle points to the pore of sensillum surface; K. Section through
coeloconic sensillum I; L. Section through coeloconic sensillum II, arrow points to the nerve dendritic branches; M.
Cross-sections through base (bottom) of coeloconic sensillum; N. Cross-sections through tip (top) of coeloconic sensilla,

triangle points to the pore of sensillum surface. Tr: Trichoid sensillum; Ba: Basiconic sensillum; Co: Coeloconic sensillum.
Scale bar: A, C-G, [-M=2 um; B, H=10 pm.
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R1 LAZBMARTRIRMSHE KERY. EERNRYE) (=20
Table 1 Morphological features (wall number, thickness and dendrite number) of antennal sensilla in Lucilia sericata
(Meigen) (mean+SD) (n=20)

1 11 1 11
Sensillum tvpe Trichoid Basiconic Basiconic Coeloconic sensilla ~ Coeloconic sensilla
yp sensilla sensilla I sensilla II I 11
1 1 1 2 2
Wall number
pm
External wall 0.64+0.082 0.49+0.008 0.28+0.040 0.22+0.028 0.24+0.037
thickness (um)
um
Internal wall - - - 0.09+0.011 0.12+0.020
thickness (um)
. 1-2 2-3 2-3 2 2
Dendrite number
19~21 19~21
External surface Smooth Smooth Smooth 19_21 grooves 19'21. grooves
with slit with slit
Stocker 1994 Riesgo-Escovar et I Zhang et al. 2013c

al. 1997 Shanbhag et al. 1999 Chen and
Fadamiro 2007  Shanbhag 1999
Schneider Steinbrecht

1968
Clyne CO,
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Schneider and Steinbrecht 1968

Zhang et al. 2013c Steinbrech 1997 Clyne et al. 1997 Shanbhag

et al. 1999
Shanbhag et al. 1999 Altner
etal. 1978 Steinbrecht 1989 Steinbrecht and

Phoracantha semipunctata Mfiller 1991
Siddiqi 1983 1987 Lopes Shanbhag et al. 1995
et al. 2002 Fannia spp. Zhang et al. 2013b
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Fig. 2 Sensory sacculus of Lucilia sericata and internal structure of sensilla inside
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E. F.
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C=25um D~G I=2pm H=500nm

A. Section through nerve dendritic branches of antenna funiculus, arrow points to sacculus; B. Sacculus; C. Magnification of
sacculus, arrows points to internal sensilla; D. Section through non-pore basiconic sensilla, arrows points to the nerve
dendrites; E. Section through non-pore basiconic sensilla; F. Section through coeloconic-like sensilla, arrows points to the
nerve dendritic branches; G. Cross-sections through non-pore basiconic sensillum, arrow points to the nerve dendritic
branches; H. Cross-sections through tip (top) of basiconic sensilla, arrows points to the nerve dendrites, triangle points to the
pore of sensilla surface; 1. Cross-sections through coeloconic-like sensilla, arrows points to the nerve dendrites. S: Sensillum;
SS: Sacculus. Scale bar: A=150 pum; B=50 um; C=25 um; D-G, I=2 pum; H=500 nm.
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F2 LABMBREBRIHZESHE (KBEH. EERMEREE) =20
Table 2 Morphological features (wall number, thickness and dendrite number) of antennal sensory sacuclus
sensilla in Lucilia sericata (mean+SD) (n=20)

Sensory sacuclus

Non-pore basiconic sensilla

Basiconic-like sensilla Coeloconic-like sensilla

1
Wall number

o owm 0.3320.0210
External wall thickness (pum)
. 2
Dendrite number
External surface Smooth

1 1
0.2120.0004 0.1420.0012
1-2 2
15~19
Smooth 15-19 grooves with slit

Shanbhag et al. 1995

Zhang et al. 2014

Shanbhag et al. 1995
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etal. 1995 1999 2000 Hallemetal. 2006

Zhang et al. 2014

Ross 1992 Shanbhag et al. 1995 Hunter and
Adserballe 1996 Bruyne et al. 2001 Sukontason
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