o R 244 Chinese Journal of Applied Entomology 2023, 60(5): 1507-1518.  DOI: 10.7679/j.issn.2095-1353.2023.144

AR F A S S0 FIRE AR
WS RS b B 5

ERET WES % ou
(PYACAPRBI B R 2R e PURBRRAR I i B ZEMOl AR R R B R S0 %, B 712100)

# E [BH] HASHE Camponotusjaponicus Mayr HES ) b5 AR A MEVE S ks . AR L
ARE N [ A 0 5% P R A 5 ) B 3 A R Y I A AR, 87 7 e = i 3 R v 2 2
e, [k ] FIADG:BHAE . Bh 7R . S5 T BTSSR R IATE A . R
SEF L KA I AN MR ARAE 5 FH ARG R A SR B3, IERHAS M @RE-FE (GC-MS) HARM
Hoor s Btk oy TR (1) M E SR i —F W B e i — MR AP R AL, BRI T
LS LA IBAIIRT 1A A A, SPIRES AR SR | AR MBI B,
S AN R IR R, BEE AR KX SRR BRI R AR, A BT I A A AE T, R RIE 1. (2)
3 WA 2 L P 240 B S5 PP A3 A T PSRRI L DI L R R SR L TR L I UKL AN R R I A A 5 3P
AR5 1-4 AR, SR B BERAR . /r I Bl Ew SRR R S 4 A% A B A L 2 PABEE 8-9
A, SRR BT AR . TR TE S IOk R, I ORE 2 BRI, AU REIITE G, AR TT AR A
(3) GC-MS ZrMrzs R R, HEWAEFIILES 3 A B LSy B m AN, 7E R0 9 A~ H i Eid
AR K ESIR IR, SRS R 23 B R Ak g, o 2-Fa3t-6- T LR TR T G | AR SEK
P 2 P 5 e 25 T 2% kg 45 ot 00 e A L3 e v O O, AR S e AR IR e 2= R L 5 ] H
A 5 T SR W SRR AE ST AT 50 A K- B, B ARG BT IR - EAE A I T REIR AT
FEFiE—2 A

XK@ ALSvERM; BRI MR RS feeEE

Compar ative study of the ultrastructure and chemical compaosition of the
mandibular gland of male Camponotusjaponicus Mayr at different ages
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Abstract [Objectives] To investigate the potential function of the mandibular gland of male Camponotus japonicus Mayr,
which have the most developed mandibular glands among all castes of this species. [Methods] The morphology, surface
ultrastructure and internal characteristics of secretory cells of the mandibular glands of male ants at different ages were
observed using a light microscope (LM), a scanning electron microscope (SEM) and a transmission electron microscope
(TEM). Volatile mandibular gland secretions were extracted with n-hexane and analyzed using gas chromatography-mass
spectrometry (GC-MS). [Results] (1) The mandibular glands of males consist of a cluster of secretory cells and a reservoir.
Each cluster of secretory cells contains a secretory cell and a conducting cell. The total length of the mandibular gland,

reservoir length and the diameter of secretory cells, were largest in the 1st month after eclosion. Secretory cells were initially
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moist, full and smooth, but became progressively less so as males aged. (2) The cytoplasm of secretory cells contains a lot of

organelles, such as mitochondria, endoplasmic reticulum, Golgi apparatus, lipid droplets, other granular secretions and

developed end apparatus. From the 1st to 4th month after eclosion, secretory cells have a low density of secretory granules,

secretory vesicles gradually become more abundant and mitochondria surround the nucleus and microvilli. From the 8th to 9th

month after eclosion, mitochondria become scattered among the nucleus, microvilli and secretory granules, the density of

secretory granules increases, secretory vesicles disappear, and the cells began to disintegrate. (3) GC-MS analysis indicates

that the least quantity of secretions was emitted during the 3rd month after eclosion and the most during the 9th month. A total

of 23 volatile chemical components were identified, of which 2-hydroxy-6-methylbenzoate, Methyl anthranilate and

(-)-Mellein were the most common in each period. The relative amounts of these three chemicals varied with age. [Conclusion]

The secretory activity of the mandibular gland of male C. japonicus is highest in the initial stage of emergence, and gradually

decreases with age. Determining the biological function of the chemicals secreted requires further investigation.

Key words social insects; mandibular gland; exocrine glands; ultrastructure; chemical communication
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Fig. 1 Thegeneral morphology of mandibular gland in Camponotus japonicus males
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A. Cross-section through a male’s head; B. Longitudinal-section through a male’s head; C. Mandibular gland at 1st month
after eclosion; D. Mandibular gland at 9th month after eclosion. M: Mandibular; R: Reservoir; SC: Secretory cell units.
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Fig. 2 Scanning electron microscopy of secretory cells of mandibular gland in males at different ages
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A. Scanning electron microscopy of mandibular glands, the upper arrow is the reservoir, and the lower arrow is the

secretory cell; B. The 1st month after eclosion; C. The 2nd month after eclosion; D. The 7th month after eclosion;
E. The 8th month after eclosion; F. The 9th month after eclosion.
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Fig. 3 Variation trend of secretory cell diameter of
male mandibular gland at different ages
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Fig. 4 Ultrastructure of mandibular gland of Camponotus japonicus males

A, REBREABERE K AR I B2 s B-E. Sr WAA0 M rh A & S 4 WA 405 1l F-L. AS[RI4E IS
CormlPAEss 10 20 3. 4. 7. 8. 9D ) HEML BB -0 ML B IEE M . Ct: MBUZ; GA: R/REEA;
SER: M IMFEM; REA: KIEABM; SG: /MK SV JMBBE; L1 R4 ;

Mt: RKi{f; EA: KunZhte; Mv: fZ0E; Nu: 400E8%; Tr. S%; DC: T4,

A. Wrinkled reservoir wall, lined with thin cuticle; B-E. Details of organelles and secretions in secretory cells; F-L.
Ultrastructure of secretory cells of mandibular gland of males at different ages. Ct: Cuticle; GA: Golgi apparatus;
SER: Smooth endoplasmic reticulum; RER: Rough endoplasmic rreticulum; SG: Secretion granule;

SV: Secretory vesicle; Li: Lamellar inclusions; Mt: Mitochondria; EA: End apparatus; Mv: Microvilli;

Nu: Nucleus; V: Vacuolation; Tr: Trachea; DC: Duct cells.
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Fig. 5 Variation trend of secretion granule

diameter of secretory cells of male mandibular
gland at different ages
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