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Silkworm bivoltine race of Bombyx mori is an important insect in sericulture 

industry which belongs to the order Lepidoptera. The mandibular glandsare one 

of theectodermal glands present in lepidopteran larvae which occurred as paired 

tubular glands studied in silkworm Bombyx mori, race CSR2XCSR4. The 

morphology, anatomy, histology and total soluble protein, carbohydrate and lipid 

estimation were studied from the mandibular glands. The protein content was 

16.66 ± 1.53 µm/gm wet weight of tissue. The carbohydrates were 13.23 ± 1.45 

µm/gm wet weight of tissue while lipid content was very high in mandibular 

gland 163.76 ± 4.48 µm/gm wet weight of tissue. The higher quantity of lipid 

suggested that it may help in the formation of steroid or any type of hormone 

which will help in the digestion or may take part in the secretion of digestive 

secretion because larvae of silkworm were voracious feeders.  
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INTRODUCTION 

Silkworm B. mori is an important insect in 

sericulture industry which belongs to the order 

Lepidoptera. In most lepidopteran larvae have 

different exocrine and endocrine glands which take 

part different body functions and few are still 

unknown about their function. The mandibular gland 

is one of the salivary glandspresent in lepidopteran 

larvae which is paired tubular glands opening into 

the lumen of the apodemeof the cranial adductor 

muscle of the mandible. (Zaka, 1978; Vegliante, 

2005). The apodeme in turn opens tothe exterior 

measly at the base of the maible; hence, the glands 

never open lateral to the mandible (Pudofal, 1997). 

These richly tracheated glands (Zaka, 1978) usually 

reach posterior to the thorax but in some 

lepidopteran showsend in the head region (Gray, 

1931) or may extend up to the abdomen (Drecktrahet 

al., 1966; Celorio-Mancera, 2014).  

 In all studied Cossidae, except for Zeuzera 

pyrina, a reservoir is interposed betweenthe duct and 

the secretory region of the gland (Dauberschmidt, 

1934; Meyer, 1966). In the mandibular gland 

cuticular intima is continuousover the entire lumen 

and the cells remain undividedshows 

polyploidization during the larval period 

(Podufal,1972; Kimura et al., 1986). Ultrastructural 

data are also available in pieris rapaein which the 

glands engaged in secretion of saliva (Kimura et al., 

1986). The mandibular glands functions as in 

digestion, defense against pathogen as well as 

organism, caste determination, pheromone 

regulation (Mall et al.,1978; Pavan and Valcurone, 

1976; Anderson and Lofqvist, 1996; Wroniszewska, 

1966; Parthasarthy and Gopinathan, 2005). But in 

many lepidopterans these glands are not well 

studied. In B. mori the mandibular gland was 

considered as salivary gland by Parthasarthy and 

Gopinathan in 2005.  
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The biochemical moieties of mandibular gland have 

been studied in silkworm B. mori to understand the 

nature of glands and their possible function in larval 

period. 

 

MATERIALS AND METHOD  

 The silkworm B. mori bivoltine race 

CSR2XCSR4 was reared as per resume of 

Krishnaswami et al., (1978) in the rearing house of 

Zoology department, Shivaji University, Kolhapur. 

The fifth instar larvae were dissected in cold insect 

Ringer’s solution and made photograph of 

mandibular gland in situ. The glands were removed 

and fixed in Bouin’s fixative. The fixed tissue was 

used for the histological study by routine process. 

The section was stained by haematoxylene-eosine 

technique and microphotography was done. The 

whole mount of tissue was stained with Methylene 

blue and Wright’s stain and photographs were done. 

For biochemical study, the pulled mandibular glands 

stored in chilled saline solution, homogenised it and 

centrifuged. The supernatant was used for estimation 

of total proteins and carbohydrates and for lipid 

estimation Folsch`s mixtuture was for extraction. 

The quantitative estimation of protein, carbohydrates 

and lipid were done spectrophotometrically by 

Lowry et al., (1951), 3,5 dinitrosalisylic reagent was 

used (Bernfeld,1955) for carbohydrateand Barnes 

and Black stock (1973) methods. 

 

RESULTS AND DISCUSSION 

 In silkworm larvae, a pair of mandibular 

gland was present, opens near the base of the 

mandibles by external aperture and supported by 

adductor muscles located one on each side of head 

(Plate No. 1 Fig. 1). The mandibular gland does not 

show any compartmentalization into anterior, middle 

and posterior regions like silk glands. Each gland is 

cylindrical tube with uniform size having tapering 

distal ends and tip is embedded in fat bodies in the 

thoracic region. The gland remains intact in 

connction with tracheal trunks in thoracic region. 

Similar observations were made by Parthasarthy and 

Gopinathan (2005) in Bombyx mori, Vitti et al. 

(2004) in Melipona bicolar, Felton and Tumlinson 

(2008), Chuang et al. (2014) in armyworm larvae. In 

the present investigation, the race under study 

showed histological same structure i.e. having 

secretary cells with centrally located spherical 

nucleus (Plate No. 1 fig. 3 and 4). The mandibular 

gland cells are smaller in size in first to third instar 

but size of of the cells increases considerably in last 

instar with polyploidy nuclei. The cellular DNA 

content increased without cellular division during 

developmental process resulted into enlargement of 

nucleus size (Parthasarthy and Gopinathan, 2005). 

The histological section of mandibular gland of the 

race under study showed spherical, isolated and 

compactly arranged three row of secretary cell. In 

Scaptotrigona postica, majority of the secretary cells 

were spherical and isolated, but were occasionally 

polyhedric because of compact arrangement of the 

cells (Vitti and Abdalla, 2006). Incoptotermes 

gestroi, each mandibular gland was composed of 

three secretary cells (Noirot and Quennedey, 1974), 

which have a cuticular canal involved in the 

collection of secretion (Costa-Leonardo et al., 1981). 

 The mandibular gland of silkworm is a 

paired structure located in the ventral region of head 

and pro-thorax extending up to the first spiracle. The 

mandibular gland secretion plays important role in 

determination of caste in termite (Miura et al., 1999), 

in honey bee (Keeling, et al., 2001). In wax moth, 

histochemical and biochemical mandibular gland has 

been studied and found that the main constituents of 

the glandular secretion are lipids and the presence of 

triglycerides and sterols has been demonstrated 

chromatographically and concluded that it assists 

food ingestion (Wroniszewska, 1966). The 

biochemical of composition i.e. proteins, 

carbohydrates and lipids of mandibular glands in 

fifth instars larvae of race CSR2XCSR4is given in 

graphical form in Fig. 1. The protein content is 16.66 

± 1.53 µm/gm wet weight of tissue. The 

carbohydrates were 13.23 ± 1.45 µm/gm wet weight 

of tissue while lipid content was very high in 

mandibular gland 163.76 ± 4.48 µm/gm wet weight 

of tissue. Mandibular glands secretion contains more 

lipophilic substances such as sterols and 

triglycerides than the labial glands (Eichenseer et al., 

2002; Felton, 2008; Howard and Baker, 2004; 

Mossadegh, 1978; Wroniszewska, 1966; Vegliante 

and Hasenfuss, 2012). From the above result we 

have concluded that the protein and carbohydrate 

content in mandibular gland are small in quantity as 

compare to the lipid. The higher quantity of lipid 

suggested that it may help in the formation of steroid 

or any type of hormone like ecdysone or which may 

help in the digestion or may take part in the secretion 

of digestive secretion because larvae of silkworm 

were voracious feeders. These glands present in the 

larval stage later on it degenerated in pupal stage 

because they synthesises large quantity of digestive 

enzymes during larval period
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Fig 1. Biochemical moeities of mandibular gland in Vth instar 

bivoltine race CSR2×CSR4
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