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SalivOlY gland protein profiles of Aedes aegypti (L) and Culex quinquefasciatus (Say) pre- and post-
blood feeding were analyzed. SDS-PAGE studies before blood feeding of Ae. aegypti demonstrated 8 major

polypeptide bands of 20, 35, 37, 42, 45, 47, 70 kDa and a high molecular weight band> 118 kDa, whereas
those ofCx. quinquefasciatus demonstrated 9 major polypeptide bands of 20, 26, 36, 38, 45, 47, 49 kDa and 2
high molecular weight bands> 118 kDa. After a blood feeding, salivary gland polypeptides of Ae. aegypti at
35,37,45,47, 70 kDa and high molecular weight band> 118 kDa were depleted, while the polypeptide bands
of 20, 26, 36, 38 kDa were depleted in Cx. quinquefasciatus. The presented study suggests that these major

polypeptides were introduced into vertebrate hosts when a mosquito took a blood meal, Further investigation
in molecular, biochemical and immunological aspects of these salivOlY gland polypeptides may provide
information for better understanding in the role of these proteins in mosquito bite allergy.
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Dennal allergyto mosquitobites isa common
problemworldwide. Although in most cases of mos-
quito bites elicit mild symptoms such as cutaneous
reactions, systemic reactions including generalized
urticaria and angioedema, rhinitis, conjunctivitis,
asthmahave been documented(l.3).Anaphylactic shock
following mosquito bites also has been reported(4).
These reactions are caused by proteins in the mos-
quito saliva and involved in IgE, IgG I and IgG4
responses and lymphocyte proliferation(S,6).

Mosquito saliva contains a-glucosidases and
a-amylases that initiate the digestion of carbohydrates
present in dietary carbohydrate sources and other
enzymes and peptides involved in blood feeding and
ingestion such as anticoagulants, vasodilators, and
plateletaggregation inhibitors(7.8).The saliva also con-
tains molecules that provoke a humoral and cellular
immune response in the vertebrate host<9oll).Although
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salivary glands of several mosquito species have been
investigated(7,12o20),changes of salivary gland protein
post blood feeing using SDS-PAGE was demonstrated
only in Annigeres (Ar.) subalbatus (Coquillett) mos-
quito(2O).

In Thailand, Aedes (Ae.) aegypti (L.) and Culex

(Cx.) quinquefasciatus (Say) mosquitoes are the most
important mosquito species distributed throughout the
country. Ae. aegypti is the most important endophagic,
daylight-bite mosquito and plays a major role of dengue
virus transmission. Cx. quinquefasciatus is exophagic,
night-bite mosquito found mainly in urbanized areas.
Mosquito bite allergy is a common problem found in
clinical practice especially in children. Despite this, only
a few reports in which modem laboratory techniques

. have been applied to the study of mosquito allergy in
Thailand2I. In the present study the authors would like
to detennine the major polypeptides which were related
to blood feeding of Ae. aegypti and Cx, quinquefascia-
tus by SDS-PAGE. This would provide crucial infonna-
tion for further investigation in mosquito bite allergy.
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Material and Method

Mosquito rearing

Ae. aegypti and Cx. quinquefasciatus mos-
quitoes were raised in an insectary at the Experimental
Animal Unit, Faculty of Medicine, Chulalongkorn
University. Briefly, after the emergence as adults, the
mosquitoes were reared in insectariums at 28QC:J:1QC,
80% :J:5% relative humidity under 12/12 hours light!
dark photo-period. Adults were supplied with a damp
cotton wool pad which contained 10% sucrose solu-
tion as a carbohydrate source until used.

Mosquito blood feeding

Female mosquitoes were allowed to feed on

anaesthetized mice for 30 minutes. Groups of mosqui-
toes were reared simultaneously from the same cohort
of eggs. Adult mosquitoes aged 4 to 5 days after emer-
gence were used. .

Mosquito salivary gland extraction
Mosquito salivary gland extracts were pre-

pared from 5 days old femalemosquitoes. Mosquitoes
were anaesthetized on ice and salivary gland dissec-
tion was performed as in the method described by
Suwan et al. (20v2)OSJ.Mosquitosalivary glands were
then transferred to a microcentrifugetube containing a
~inal1volume of PBS (phosphate buffer saline solu-
tion) and kept at -70QCuntil used.

SDS-PA GE Analysis

SDS-PAGE was performed according to
Laemmli (1970)(22)and the proteins were stained using
a Coomassie Brilliant Blue (phastGelTMBlue R) accord-
ing to the manufacturer's instruction. Twenty pairs of
mosquito salivary glands were used for each sample.
and each experiment was repeated three times.

Results

Morphology of mosquito salivary glands
The salivary glands offemaleAe. aegypri and

Cx. quinquefasciatus are paired organs, located in the
thorax. The gland is composed of two identical lateral
lobes and a shorter and wider median lobe. The lateral

lobes could be further divided into two regions, proxi-
mal and distal. Salivary glands of these two mosquito
species are undistinguishable morphologically (data
not shown).

SDS-PAGEAnalysis
SDS-PAGEanalysisof salivaryglandproteins

of female Ae. aegypti mosquito pre-blood feeding
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demonstrated 8 major polypeptide bands of20, 35,37.
42,45,47, 70 kDa and a high molecular weight band

> 118 kDa. After a blood meal, the depletion of major
peptide bands of 35, 37, 45, 47, 70 kDa and high
molecular weight band> 118 kDa was observed (Fig. I).

Study in Cx. quinquefasciatus found 9 major
polypeptide bands of20, 25, 36, 38, 45, 47, 49 ilia and 2

high molecular weight hands> 118 kDa, the polypep-
tide bands of20,26, 36 and 38 kDs were depleted after a
blood feeding (Fig. 2).

Discussion

Morphology of Ae. aegypti and Cx. quin-
quefasciatus from the present study is similar to the

pattern described for Ae. aegypti(I3.14),Ae. albopictus
(Skuse)Cl31,Aetogoi(TheobaldYI9), Cx. pipiens (L),Ae.
caspius (PallasY1S),and Ar. subalbatus(2O).The female
gland is composed of two identical lateral lobes and a
shorter and wider median lobe. The lateral lobes could

be further divided into two regions, proximal aDddistal.
The salivary gland protein profile of Ae.

aegypti and Cx. quinquefasciatus mosquito showed a
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Fig.! Protein electrophoretic profile of salivary
glands of Aedes aegypti mosquitoes. Proteins
were separated on a 12% SDS-PAGEgeland
Commasse Brilliant Blue stained. Lane I,
twenty pairs of salivary glands of female
mosquitoes at day 5 after emergence (sugar
feeding); Lane 2, twenty pairs of salivary
glands of female mosquitoes dissected
immediatelyaftera bloodmeal; M: Molecular
weights markers of sizes (kDa) indicatedon
the left side of the picture
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Fig.2 Protein electrophoretic profile of salivary
glands of Culex quinquefasuJtus mosqui-
toes. Proteins were separated on a 12% SDS-
PAGEgelandCommasseBrilliantBlue stained.
Lane 1, twenty pairs of salivary glands of
female mosquitoes at day 5 after emergence
(sugar feeding); Lane 2, twenty pairs of sali-
vary glands of female mosquitoes dissected
immediately after a blood meal; Molecular
weights markers of sizes (kDa) indicated on
the left side of the picture

different pattern. The different protein. profiles are
foundnot only in different species but also in the same
mosquitospecies.Study by Moreria et a1.demonstrated
thatAnophelesdarlingi (Root) mosquito collected from
differentgeographical regions of Brazil showed some
differences in pattern of salivary gland protein pro-
file(17).In the present study the authors demonstrated
thesalivary gland protein profile of Ae. aegypti and
Cx.quinquefasciatus which originally were collected
fromBangkok and maintained at the insectary of the
National Institute of Health, Department of Medical
Sciences,Nonthaburi, Thailand.

Decreasing of major peptide bands of35, 37,
45,47,70 kDa and a high molecular weight band> 118
kDa in Ae. aegypti and 20, 26, 36 and 38 kDa in
Cx. quinquefasciatus indicate that these polypeptide
proteinswere released to vertebrate hosts while female
mosquitoes took a blood meal. Therefore, these sali-
varygland proteins may cause mosquito bite allergy in
human. Hudson et al. (1960) demonstrated that mos-
quitosaliva was a source of antigens which produced
typical bite reHctionin man(24)and Peng et al. (1996)
showedthat recombinant 37 ilia protein inAe. aegypti
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was shared by all five Aedes species and also Cx.
quinquefasciatus mosquitolS). In the present study the
authors also found the 37 kDa salivary gland protein in
Aedes aegypti mosquito and this protein was depleted
after blood feeding.

. N~ciomentoet a1.(2000)andMalafronteet
a1.(2003) demonstrated that salivary gland proteins of
Cx. quinquefasciatus mosquito had 2 major polypep-
tide bands of28.3 and 35.7 kDa, which induced immune
response in mice(lI.16).In the present study the authors
also showed 36 kDa polypeptide band that related to
blood feeding. But were unable to demonstrate deple-
tion ofthe 28.3 kDa polypeptide protein in the present
study.

At present, laboratory diagnosis of mosquito
bite allergy using the commercial mosquito extracts
prepared from whole mosquitoes are not standardized
for diagnosis of mosquito allergy<2S).In order to improve
the precision of diagnosis of mosquito allergy, purified
mosquito saliva :>hould be developed. The present
study provides data of salivary gland proteins, which
related to blood feeding. Therefore, these proteins may
be related to mosquito bite allergy. Further study of
these purified or recombinant salivary gland proteins
would help physicians to diagnose mosquito bite.
allergy more accurately.
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I&U1i"lff~f1lfLf'15f1~, rra5P11~fi-3-i'f1~~f1::,ncycy;'Plun;'eJ~LieJ~, ~~I'U; ,,!"lf1h::r!~, 'iJ.n?1) fi?"lfffU,

iH11'JPi fI1'J~::.
n1rf5lm,:::uil.lr;1uhu;if}3-.JJ'f1'ElEJo3fllt11})j~(Aedes aegypti) LLfI:::EJ"h'/1(!J (Culexquinquefasciatus)

lPiEJf5ifSOS-PAGEJo3rif}ULLfI:::U«"1uEJo3f{jPInuLfff}PI wIJ'h IIh;1uugfn 1UtnfmJ'f1'EJEJ"fl'ElUluifflFj 8 'fIU1P1M'uri

11lr;{U1IU1P120, 35, 37, 42, 45, 47, 70 kDa LLfI:::llh;1udiJJ,mJn IJ.JlflnflJ.Jlnn11 118 kOa fIn 1 LlClll,

fv'1ufull.lr;1u 1UtnfmJ'f11fJEJ"hf'I1'1'iffl~ 9 1IU1P1MLLri11.lr;{U'1I'W1P120,26, 36,38,45,47, 49 kOaLLfl:::ll.lr;1urfif

J,uUnl3-.Jlflnfl3-.Jlnn1, 118 kOa iln 2 LICIU fl.lr;{ui'WtnfJ:.JJ'f1'ElElo3J"2 'l1iJ{ilifn1rI1.l~fJUul.lflM1ElUft", ,

q"f{jV1nULffflPlIPlElwu1111.lr;1u1utnfmJ'f11El1lU'P135, 37, 45, 47, 70 kDa LlfI:::fl.lr;1urlifJ,uUnf3-.JLflf]fl3-.Jlnn11

118kDa 1IfIo3EJo3fllElUluih.EJ.J1CUflPlflo3ufl:::fl.lr;{u1utnfl3-.JJ,f1,tJ1IU,P120, ;6, 36 Ufl:::38 kDa 'lIfJ"EJ"hf'Jl'1'

if1EJ.Jl CUflPIfIo3 tJfI n 1 rPin 1:tl LLfiPI.J1UIuu'J'Ii1rl.lr;1u 1UtnfJ3-.JJ,fllfJEl" [)nl.lrif} ElL;[,f'ffl1firl1lCU:::fJo311/(11 nuLfff}PI. " " , "
;j~fil3-.J1U1H'LiJULLU'JYI1031Un1rPin1:tlf'JCUfi3-.J1.T'PIm,j<2cu:;f'Jf5YlfJl :;J'JLf'JifufI:::fJiJfl3-.Jnuf5nEJ11JfNfl.lr;;w ufhd, " .,} ,
IIfI:::'"I:::'li'JElYlo,1ulnPlf'J'JI3-.JI;['1'"IllY1111Y111f}o3fl.lr;1wUfl'ld1uwfJ'fln°'liJPl1IfNn17L1WfJ"n{il3-.Jlnfj~~u,
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