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ABSTRACT

Hypopharyngeal and mandibular glands of healthy, heavily
infested and deforined newly emerged honey bee workers with varroa
mites were dissected and examined by Scanning Electron Microscope
(SEM}. The hypopharyngeal glands of heavily infested newly emerged
workers were atrophied with little number of their lobules,
accompanied with presence of abnormal shaped of globular growths of
their lobules. These changes were clearly observed in the deformed
infested bees. Infestation with varroa mites particularly in the
deformed infested bees showed obvious shrinkage of mandibular
glands and smaller structures of the reservoir glands.

Key words: Apis mellifera, hypopharyngeal gland, mandibular gland,
Varroa destructor,

1. INTRODUCTION

The honey bee parasitic mite Varroa destructor (Anderson and =
Trueman, 2000, formerly known as Varroa jacobsoni)is the most.
serious pest of managed honey bees (Apis mellifera L) world wide.
Varroatosis causes several losses in apiaries in Egypt and other
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countries in the world (De Jong ef al, 1982; Abd- El Wahab, 1996).
The varroa mite is an obligate ectoparasite that feeds on the
haemolymph of larval and pupal bee in capped brood cells and adult
bees (Achou & Soltani 1997; Anderson & Trueman, 2000). The mite
sucks bloed from immature and adult bees, introducing viral pathogens
that cause deformities and poor bee health (Kanga and James, 2002).
The hypopharyngeal and mandibular glands are the most important
protein-producing glands in honey bee workers producing royal jelly
and digestive enzymes for honey processing (Nour, 1988). Guards and
forager bees produce 2-heptanone in their mandibular glands which
have two pheromone functions, alarm releasing behaviour and
releasing sting behaviour (Lensky and Cassier, 1995 and Zakaria,
2002). Several difterent methods have been deveioped 1o e timate the
hypopharyngeal gland activity (Hassanein, 1952, Brouwers, 1982,
Huang et al, 1989, Hrassning and Cralsheim, 1998 and Zakaria,
2002). The morphology and sccretory cycle of the hypopharyngeal
glands of diseased honey bee workers (Apis mellifera 1..) were affected
by varroa mite infestation (Youssif-Khalil, 1992 and Zakaria, 2002).
The secretory giobules of infested workers were extremely reduced,
leading to malformation which renders them unable to secrete royal
jelly to feed larvae and queens {(Wang and Moeller, 1971). Tf is
necessary to study how far the damage caused to the important glands
from varroa infestation of honey bee workers (De Jong, ef al., 1982
and Weinberg and Madel, 1985).

This work aimed to study the external changes occurring to
hypopharyngeal and mandibular glands of honey bee workers infested
with varroa mites using Scanning Electron Microscope (SEM).

2. MATERJALS AND METHODS

Heavily infested honey bee colonies of Carniolian hybrid (Not
less than 3 colonies) were used for this study during autumn season,
2003. Another three healthy colonies were used as control. The mean
percentage of infested worker brood by varroa mites in *he heavily
infested colonies was 20% according to the method of De Jong et dl.,
1982. These colonies did not receive any chemical control against
varroa infestation during the experimental period.

For SEM studies, samples of worker bees from each infested
colony (each sample including newly emerged worker bees infested
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with more than 7 female mites / bee, as well as infested deformed
bees), as well as from healthy colonies were dissected for obtaining
the hypopharyngeal (HG) and mandibuiar giands (MD() according to
the method of Snodgrass (1956). These glands were fixed with 4%
Glutaraldehide in O-2-M phosphate buffer at pH of 7.4 and
temperature of 4° for 12 hrs., then they were fixed in 2% O2 O4 at
room temperature for 3 hrs. according to the technique of Liu, ez al.,
(1989).

The different samples of hypopharyngeal and mandibular glands
were examined in Jeol JXA 840 A SEM in the National Research
Center Dolkki, Giza, Egypt.

3. RESULTS AND DISCUSSION

Scanning Electron Microscope (SEM) of the hypopharyngeal
glands (HG) of healthy newly emerged honey bee workers showed the
presence of many large regular lobules (Figs. 1A &2A). The (HG)
from heavily infested workers were clearly atrophied and wrinkled,
while little density of their Jobules were found as shown in (Figs 1B &
2B). The hypopharyngeal glands of deformed infested new!y emerged
workers showed abnormal pear shaped lobules with adenoma of the
glandular germinates as shown in Figs. (1C &2C), accompanied with
the presence of a lower number of lobules (Fig. 1C).

The mandibular glands (MDG) from healthy workers showed
elongated and strong sac in each side of the head with an epithelium of
secretory cells lined with a thin cuticular intima seems to be divided to
two large parts, one for secretion and another acting as a resenoir
(Snodgrass, 1956 and Stort ef al., 1986) as shown in Fig. (3A).

Heavily infested honey bee workers with varroa mites had
disunited structures and stunts in the reservoir of the mandibular
glands as shown in Fig. (3B), in spite of no differences recorded in the
secretion cells between healthy and infested workers (Figs. 4A&B).
Severe shrinkage of the glandular cells was subjected with deformed
bees (Figs. 3C &4C), while unrestricted shaped of the reservoir glands
was remarked as shown in Fig. (3C).

From the obtained observations itcould be concluded that the
hypopharyngeal and mandibular glands were deeply affected by
infestation with varroa mites in both newly infested and deformed
worker bees. The parasitic mite sucked the haemolymph of the
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Fig.(1) :Scanning electron microscope view of hypopharyngeal gland of
healthy newly emerged honey bee workers (A): shrinkage and
wrinkles on the surface of hypopharyngeai gland of heavily
infested bee workers (B) and adenoma pear shape of the
hypopharyngeai gland iobules of deformed workers (C).

Cd: Common duct Gd: Glandular duct PG: Pharyngeal
glandular lobule
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Fig. (2): Scanning electron microscope view of hypopharyngeal gland lobuie (A)
of healthy emerged haney See wovker; atrophied shaped of gianduiar
lobule (B} of heavy infested honey bee worker and adenoma pear shape
of the gland lobule of deformed newly emerged honey bee worker (C).

Ga: Glandular duct PG: Pharyngeal glandular lobule
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Fig. {3): Scanning electron microscope view of mandibular gland of healthy
newly emerged honey bee workers (A); disturbances in the
mandibular gland structure of severely infested workers (B) and
disunited structure of mandibular gland of deformed workers (C).
MG: Mandibular gland RG: Reservoir giand S: Setae
Md: Mandible
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Fig. (4): Scanning electron microscope view of secretory glandular cells
of mandibular gland of healthy newly emerged honey bee
workers (A); disturbances in the secretory glandular cells of
severely infested bee workers (B) and stunts in the secretory
cells of deformed honey bee workers (C).  Se: Secretion cells.
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infested worker bees which contains protein components and resulied
in severe damage in the both tested glands (HG & MDG). These bees
are unable to perform their functions inside and outside the colony and
this is considered one of the main reasons for decline products of the
honey bee colony. The activity of the diseased colonies may be
reduced including the ripering process of honey and the production of
roval jelly (Graham, 1992). Youssif-Khalil (1992) and Zakaria (2002),
found that the infestation of honey bee workers by varroa mites
decreased significantly the HG development. The secretory activity of
these glands produces less amounts and lower quality of the royal
jelly.

Severe damage in Hypopharyngeal and Mandibular glands was
clearly observed in deformed bees due to the heavily infestation by
varroa mites in comparison with newly emerged infested bees.
Hrassning and Grailsheim {1998), reported that 11G was often used to
describe the physiological status of honey bee workers. Getchev and
Belemezove (1997), found that newly emerged workers infested with
varroa mites had many pathological effects in the HG. Wang and
Moeller (1969) and Liu et al., (1989) mentioned that nosema diseased
bees are influenced concerning the size of the hypopharyngeal gland
lobules.

4. REFERENCES

Abd -El- Wahab T.E. (1996). Relation between Varroa mites
infestation and biological activities of honey bee races and
hybrids in Egypt. M. Sc. Thesis, Fac. Agric., Cairo Univ.,
Egypt. 170pp.

Achou M. and Soltani N. (1997). Impact of Varroa jacobsoni Oud., on
the morphometry and biochemical composition of haemolymph
in honey bees Apis mellifera intermissa L. Parasitica, 53 (4):
127-134.

Anderson D.L. and Trueman JL.W.H. Q000). Varroa jacobsoni (Acari:
Varroidae) is more than one species. Exp. Appl. Acarol., 24:
165-189.

Brouwers E.V.M. (1982). Measurements of hypopharyngeal glands
activity in the honey bee. J. Apic. Res., 21: (4): 193-198.

De Jong D., Jong P.H.and Goncalves L.S.(1982). Weight loss and
other damage to developing worker honey bees from infestation



-383-

with Varroa jacobsoni. J. Apic. Res., 21: 165-167.

Getchev 1. and Belemezove P. (1997). Microscopic cha iges in the
hypopharyngeal gland of worker bees (dpis mellifera) infested
by Varroa jacobsoni. Vertinamma Sbirka (9-10) (Apic. Abst.
1131/99).

Graham JM. (1992). The hive and the honey bee. Dadant& Sons,
Library of Congress, Catalog Card Number 92-81904.

Hassanein M.H. (1952). The effect of infection with Nosema apis on
the hypopharyngeal salivary glands of the worker honey tee.
Proc. R.Ent.Soc. Lendon., 27: 22-27.

Hrassning N. and Cralsheim K. (1998). Adaptation of hypopharyngeal
gland development to the brood status of honey bee (Apis
mellifera) colonies. J. Insect physiology, 44: 629-939.

Huang Z. Y. Otis G. W. and Teal P. E. A. (1989). Nature of brood
signal activating the protein synthesis of hypopharyngeal glands
in honey bees Apis mellifera (Apidac: Hymenoptera).
Apidologie, 20: 455-464. :

Kanga L. H. B. and James R.R. ("002)\/arr0a control with fungal
pathogens may be an option soon. Amer. Bee J., 142:519.

Lensky Y. and Cassier P. (1995). The alarm pheromones of queen and
worker honey bees. Bee world., 76 (3): 119-129.

Liu T. P.,, Mobus B. and Braybrook G. (1989). Fine structure of
hypopharyngeal glands from honey bees with and without
infestation by the tracheal mite Acarapis woodi (Rennic). J.
Apic. Res., 28 (2): 85-92.

Nour M. E. (1988). Some factors affecting quality of Egyptian honey.
Ph. D. Thesis, Fac. Agric., Cairo Univ., Egypt.

Snodagrass R. S. {1956). Anatomy of the honey bee. Cornell Univ.
Press. Ihus. Ithaca, New York.

Stort A. C., De Moraes M. M. and Baraelli N. (1986). Scanning
Electron Microscopy observations of the mandibles of
Scaptotrigona postica workers (Hymenoptera, Apoidea). J.
Apic. Res., 25 (2): 65-69.

Wang D. I. and Moeller F. E. (1969). Histological comparison of the
hypopharyngeal glands in healthy and nosema infected worker
honey bees. J. Invert. Path., 14 (2): 135-142.

Wang D. I and Moeller F. E. (1971). Ultrastructural changes in the
hypopharyngeal glands of worker honey bees infested by
Nosema apis. 1. Invert, Path., 17 (3): 308-320.



-384-

Weinberg K. P, and Madel G.(1985). The influence of the mite
Varroa jacobsoni Oud. on the protein concentration and the
haemolymph volume of the worker bees and drones of the
honey bee Apis mellifera L. Apidologie, 16: 421-436.

Youssif-Khalil S. 1. (1992), Effect of varroa infestation on the
mortality rate, body weight and development of hypopharyngeal
glands of honey bee workers. Zagazig, J. Agric. Res., 19 (2):
901-908.

Zakaria M. E. (2002). Physiological studies on honey bees (Apis
mellifera 1..) under varroa parasitism (Varroa jacobsoni Oud.)
Ph. D. Thesis, Fac. Agric., Cairo Univ., Egypt.

GRS A AuSAD Baad g KLad pidRd BAR (g AN g g sSaally e
( Varroa destructor ) ) s Jil Jailes Aduandl Juadl Jad

fl g 2 e s — LS5 DB Apana

At )0 Ligaalt S e - Olaill GlBg Ligay Agas
. paaa — 5_sldll —qi.:— Q};ﬂfﬂ‘ S jall —Q\.‘\ﬂ\:\_._:l:!"rui'

(Bmaniila

il Hiasa Suaall Jad YGRS LK 23l g SL o138 308 Juad 3
andly L il lguandy | g Ul e g HlSL AsbiaYl Aaiis Aa pdall § 52 Aleaall
9 ASIYY o g Sl Adand 5y Al
L ganan 2l (o gad 230 8 A as ) ganss Ler byl Jatay iy ddbaall
B3Il el (59 8 galll B canb e JSE ke

sardt yhe Cligla b jrias ASall 2arll B il g LSH GHAS 22y
el i s il SYLED Asls Adeadh CNLRAD
S 2o al (00) slaall — 3_aW dasla — Aol Al Al Alual
FAEYYO(T .ot i)






