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ABS]'1L{CT

Illpopharr,ngcai ard rnandibrrtar glands .rl hexlrh\. hearilv
-..r(d d.J Irl ,rrnefl ,$1. c,.rer.c.l,,. r(.. h.. $,.r1,.,." I \dr L,

rnltcs s'ere dissecrcd:nd cxarlincil b,,- Sca|oinq I-iectron Mlc.osc:ol)e
TSLNI) Thc hlpopharrugeal !laodsol hea\ ily; fastcd ne!.iv cmcrgcd
$orkcrs rrere etNphicd $irh iittle rri|!rh'r i,r' ;hcir lobLrles.
accompenicd wi$ pn;crce ol rbri.flnal \h,ired oi F:obii;ii. !r,-_-,!iii:i 1)l

rI 1, h..(.. llrrr...,,c."r .,c l\ .h,c, rJrn,ti..J.t. ...,l
lil;ircd bccs. lnlcsrnrilrn !\it| \ano:t ii,;t"\ faficulartt ir: i:iJ
':-l'rl .J llr.r.led 'c(\ . ..r(, l_,t,,u. lt :r,^,rr , r Lr1.l h lll
-!ianils and snr6llcr struetures ol lhe rcse_,.\cir !leril:i.

lw1 words: lptt t]t!!1itud i.t.t.;t1 i;,tr1rycil giund, r i]tlib itn.r:!;;ai.
lLr'tua t/citnk.!d:

i. rlr iROl)UCl t0li

llrc hcrre] lrit arasit t tt:Jtc r'trnn dtttr,..ror, (AnJerso| arC
iruema!i. 2001i. iomclll ;,nLr*r as iirart, l.J(-,,rr.r/,;) ir rhc ll1o t
.< i. . ,.-n ,l ,a,u-- l;r.,r(\ t,.(.,, ,,r.r-,..t,$.rlJrin(
\ r,..,., . . , :', c. .r\..t'dl r,... ,, .,r.:., ,.. .rt | :\rt .r1J tlr.l
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Th! hlpapnsr\:-.e3 ar: i ji::-:i -:-:r :: - : - : - -:_ij:l

3nd digesli\c enzlrne' l;r inrn.! i:.ir:ii:a \ ' _: -': -:i:i :rL:

loraqei bees proriuce i_hcpuror:e Ln lxei' -f,:r.l :_ r : :1': 1' J 1

har,] t,"., plier.,rr',c,ne firncti'.rns. alanr rcl'a'i': tiii ''-: i:r'
,etea,,i,r.e sring beta\icur (l.e skl arrc Casi'r' 199: !::i Zr'iril'
l00ll iererai dilTercnt nrerhods ira'e bcen develcpeo lo ! '1imt]e rhe

hrnon..nrc.al ':irrd a.tirrr' 'hJ.'.r_er.1 loj: B'JL'\'r'' 'e8''
li,-r" -, .,i u80. Hr1*nrns a.'d I ralsr('r'1' q'8 

'rrd '/Jkd r'r'

200:). i'he nrorpholos\ and s.creton cyclc ol rlie hlpopharyngeal

lriani: ofdrse.Ned honel bee 1'orkcrs ('flsr 
'?r/1ilild 

L'')r\ere afLcied

i,. ,r..oo ,,j," infcslation (Youssii Khalil lgg: and Zakaria l002i'

{:he secrcot) globLrlcs ol inteslcJ worker\ *ere e\lrcnrri) redlrced'

leading ro nraliormariol \hioh renders lhcm unable tl] secrete ror_al

lell] ;o lecd larvae and queeus (W.rog and Moeller' 19ll) k is

nccessarl ro stLrd) ho\'\ f:r ihe ,:lanage caused 1o the imponanl 3lxnds

+..,r ,arr,ra inlesiation of hone! bee rorke.s (De Jong rr .Jl l9El

JrJ u iirhe ! i.nJ ''lJdcl. lqRrl.
This \\Lrrk a;mc,i ro nudv ihc exlernal cban!:e' occurrng iD

h)poDhalln3eal a C marl.libular 8lands 01'honc\ bee \\orkcr' inlisicd

"liit'*.nuirir", 
*,,,g Scannirrg l-lcctron Microsccpe lsE\lr'

]. }IATIRIILS A1D NIETHODS

lleavilt inlcsted loD.\ bee colonics 'rf(laml(rliajl 
h\'oriJ (\'r

leic lhan I colL]llies) $erc used tbr this stud) iiitl'rng a'rLumn scas!n-

2001. Another three h.6ith-i colonies sere used 'i 'onlrol' 
lI:e inein

percentale of inlcsted rorker blood b! r'arl,oa mite5in'ieh'aril)
i,,fested iolonics $as :0q; ac.ording 1o the rncth.rd ol Dc Jone'1 r/l'

98: Ii.(.e .. r^r,i(' d'J rr''r rc.(i'i "'nr- 'r:-'
\anoa inlestation dtrrilrg the exPerlmental period

For StrN'{ sludic;, sanrpler ol i\orlier bees 
'ron 

t'ich inl'r!ed

colon) (erch salrlple including ncwll e,rrrrged $o'ker btc:' inl;sie4



\;lh m.rre lha 7 iimale mites bee. es \!eli as |riesied deii,rrmed
b.cs). as wcll as fron] health) colonics $ere dissccred ibr ohlaining
the h] popharlngcal (HC) xnd rnandir,uiar giariis (Mira ) aocordine ro
rhe meihod of Snodg|ass (1956). Thesc clands $'ere ljxcd $ith t9,o
Cllrerul{iehide in O-l N1 phosphate bLrfcr .tl pH of 7.-l :nd
tenrperalurc ol .1' lor Il hrs.. thcn lley \\erc fircd it1]9i (l2 O,t at
room tcmpcralure for I hrs. according to the lcchnlque ofl.iu. 4 d,,..
i t989).

'fhr dilliren! samples of hypopllarf n geal ard malltlibular giands
\\'erc .\arrincll in Jeol JXA 8J0 A SE\{ h the Narional Rescar.h
( enrcr Dokki. aji7a. l-$pt.

3. RIiST,LTS AND DISCUSSION

Scannils Elcctron MicroscoPc (SEN{) of thc hr.popharyngeal
glard! (HC),rl healih! norrly emerged honer bee workers showcd the
presence oi man! large regrlar lobules tFig:. 1A&lA). The (Hai)
ti,)rn hca\il) irrlested $orkors rrere clcarlv atrophicd and ur.inkled.
v!hile little dersi$ ortheif lobules \\.ere lound as sho\ur in ( fi!!s IIJ &
lB). Th. h) pophal-! ngcal glan d s of delbm)Lt infested ne\\t_, cnrerged
r\orlers sho\red abrorma! pear shaped lobules lLith.jdeiiomn Lrfthe
glrndular gcnninate-\ as s|o$,r in |igs. i iC &2C)- accompanicd \\'tth
the prcscncc ol a louer number ol lotruies {fig. IC).

I he mirdibuler glands (\fDC) lion heahh\ \rorkers shosed
elon-eared a d slrong sac in ralh side ol rhc head $ith an epitheliunr of
jedrclon cells jined Bith a thlll cr(icular intima scenrs lu b. di\ ided to
n\o larq. pal1s. one 1i/ sr.relior and anLrlhcr actin{asaieser\oir
(Snodgrais. !956 a d Sroa d d1.. 191t6) as show| in Irig. (]Al.

llct!ih inli'sled h'rn.\ hee \\r,1..!rr i!ilh \arr03 rrii.r haJ
disLrnite.l strucLure-\ and snrirls ln thc rcseNoi. ol rhc nu )dibuLtr
gla|ds ns sho\yI rri l.ig ilB.l. iu spiie ofno difi-erellrcs i..orded ;ii tlic
secretion cells beiween heaithl and irlicsred \\,orkc|s (Figs. {A&B)
Socrc shrinkage of llc gl niLrlarcells $as subjecred lith defbrrncd
Llees (l:igs. -:( &.!C). \!hile unrestricrcd shaped olthe resenoir Flalrds
\\as relrarkcii as shD\\,r in Ii.g. alC).

Irrorn tLc obtained obser\ario s it.ould bc corcludc.l ihal iir,:
h)fopharyngcal aDd nrandibdlxr giends \\rfc dccpl) ariccrcd b)
intustation \\'ith \an'Lr3 mit..s rr iroth nr\\l) inla:i.'d l1rd dctirlrrcJ
riorkcr bees The pararilic rrilc sucked th!. haeuUllrirph of tli.



Cd: Glandular du.t PC: rharvngeal
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Fig.(l) :\(ann,rq rle(.r'in n,rcr'a irr 1 r.$ uir,\n.nl,ar\ r,|je:'l :'.,r"1,t
hcalthl ne\rh emerged hr,nc\ b.c sorlicrs 1{i: thri liag..rnd
nrirklcs on the surfuce of h\poplrr\Ig.,rlshndrfhc il\
;nfestcd bee \rorkers (ii) and adcnom{ p.xr sh.pc ot thc
h\popirrr\ngcai g'rn.i iobul(!oldel'ornkd $,)rl.rs (a).
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(2): Seming eletron hioos.opevicw or hypophlrynge.l gland lobrte (A)
!., .,ri: ri :Irrr6er r:rirr L.! r,J:n;'..ir!,'ni<d.i.ap.,i uitij .jui{r
lobule ta,othm!) Inh{ed honerl,,p wurre;10d ricnomr p.,r jhdpe

_of 
fie gland lobule ofdelo,.med ncwlr emerged honey bee -o;ke. (C).

cd: Glandrtar duct pC: ph,rlngr{t sh;duhr jobute

II
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Eig. (3): scannins elcct.on nicroscolc vie{ of nandilular gla'd ofhealtht";;;i;"*;;J honq L* "o'kc^ 'A) d''rLroznce\ in 'rre

"i,"j,u,,",: i,,l,o 'i,,".,"', ,r *'"tr intF'r''j 'urkPt''Rr and

ii.,irt"a .t-i*" ,t,-oib!r,r slind ordefir'F"d n ork're (c)

liC,-*:""oio,w gr,,o RG: Rese-oir siand s: selae
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Sc

Fig. (1): Scanning eleetron microscopc !ie{ olsec.etor), glandul.r telts
of mandibular gland of hcalthv newl) emerged honey bee
workers (A); disturban.es in the secretorr glandular tells ol
severcly infested bee workers (B) and stunts in ihesecretor!
cells ofdeformcd lronc:; bee $orkers {C). S.: Secrethn cells.

1,.
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infe*d ruter bees *hich conrains protein components and resulted
ir seroe dqe in tte bo{h tested glands (HG & MDG), These bees
ar€ iitrEbie to lExform lheir illrctions inside and ouEide the colony and
this is coosidered one ofthe main rEasons for decline products ofthe
hodsy b€e colony. The activity of the diseased colonies may be
reduced including the ripening process of honey an d the production of
royal jelly (GEhanL 1992). Youssif-Khaii I ( 19 92) and Zaka.ia eOA2\.
lound rhar lhe infesralion of honey bee uorler. by \arroa mires
decreased <ignifi cantly rhe HC development. The secrerorl actir iry ol
these glands produces less amounfs and lower qualif oflhe royal
ielly.

Severe damage in Ilypopharyogeal afld Mandibular glands was
clearly observed in defonned bees duo ao the heavily infestation by
varoa mites in comparison with newly emerged infe rted bees.
Hrassoing and Grailsheim (1998), reporred that llc was often uscd to
describe the physiologicat status ofhoney bee workers. Cetchev and
Belemezove (1997), found ftat newly emerged workers i[fested with
v3.noa mites had many pathological effects in the HG. Wang and
Moeller (1969) and Liu etal, (1989) mentioned that nos€ma diseased
bees are influelced conceming the sizeofihe lrypopharyngeal gland
lobules.
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