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APPLICATION OF BIOCHEMICAL GENETICS TO GENETICALLY
CHARACTERIZE MOSQUITO VECTORS

Ofdtheinsedsthatiansmidseases mosouioes
represart, by fr, the greatest menace. Mosquitoes
are pesiierous inseds, which are responsbe for the
transmission of various dreadiul diseases and the WHO

has dedared the masquito“Public Enemy NumberOne” 1

Mosquitobome diseases cause havoc in developing
oourties, bohin uben and rud popuionand e

loss in terms of human ves s irevocable. A major

porion of the Natiorel Healh budget s spert on e

control of these diseases. Reliable methods for
deniication of vectore mosciioes are desiable o
distinguish between the harmless majority and the
dangerous minority. Todeterminethespedesofmedical
impartance, moaphological charaderstics of mosoiio

egas, lavee, pupae and adut males and fermales are
hell buthe exsience dfmeny g oeaes, ( i.e,
morphologically indistinguishable species) with
contrasted hio-ecological characteristics makes it
necessary to employ other methods to define and
recognize many of the hamnful spedies.

The sbing specdies complexes are defned as pars
or groups of biclogically distinct species thet are
mophoogicalytenical orneatly so. Shing spedes
often have contiguous or overlapping geographical

through assortative mating due 1o varous isolating
mechanisms. 2 The dsoovery of more and more sbing
species among masquitoes and other arthropods, by
teteoomicrebbly daneiomicaleauesorpodt
dgeiaiy.

Studies of reproductive compatibiity and
incompetiity can gve valuable dues 1 ta xonomic
relationships among mosguito species, but much more
understanding of these processes is needed. Such
wak wl invalve ehoogy,
nretiontogeneicsandiaxonomy.
can providee betier ways of defining spedes, which may
tenbetkniedbyshderaieaddaedesis
Apart from the co-adapted lock andkey arrangements
o extard geniala of congpedic femakes and mekess,
one must try to analyse the role and formulae of
pheromones thet appear o fundion for spediic sexud
purposes either by contact
behaviour of mosquitoes induding male swarming and
inter-sexual communication by sight and specific

ecology and endoaindlogy
Theseapproaches

3 or remotely epigamic

sounds % aswelasthecyiogeneical and physoogea
reveskdhreespadesihintheiaxon Anophelesefaralii
(l) posrely desgeied s Anbai No.l and

Anraui No2 ®.
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Apart from the study of polytene chromosome
charadersics, the useiuiness afmosouid oytogenetics
smanyioprovdeabessiorbiochemicalandmaoecuiar
investigations. Thus taxonomic status and population
genelicsdithe vedosareextemelyimporantbecause
of the wider involvement of this spedies in the
transmission of human viral pathogens.

Both cytotaxonomy and zymotaxonomy,

30 suocessul for the identiication of mosouioes and

is seldom any perceived need for more elaborate and
expensive biochemical or molecular techniques.
Blecirophoresss is the main technique which s rapd

and also sensiive enough 1o detect minor diferences

and hence can examine a large number of spedmens.
dfpoers are genetc vareton, age, sex physoogeal

condiions and ervionmernt. In many organisms within
the same individual there are enzymes with smiar
i popashudiente pimay Sudues

which are called isozymes and are the products of
Separate genes. Spediic alozymes have been detected
for many mosquitoes and in some cases the isozyme
dharaders gppear 1o be comelaied wih vedtor siatus

ar anaher bidogicd attboie.

Hsioricaly, population genetics is based on
uparicElphendlypesarmeticaldreracersicshavng
complex polygenic inheritance and considerable
envionmenialy nduoed varieion. But, in addion ©
these obvious characteristics there are genetically
detlermined difierences at the proien level which are
much less subject to envionmental influence. The
geneicoodedDNAstanssiednopoensandihere
are fiequenty sube, norfundiondl variions in the
studure dfhomoogous proiens indiierentindvioLels
agreingfomsmelvarisionsintegenatype. These
phenotypes, which can be detected by biochemical
mears npaioueresdiophoess aerebielyesdy
stdedbohinnaiudandeboaiony popusions. Ths
provides arapd and eficentway of diainng much of
the basic genetic iniomation crudal o the genetic
manipuiaion of diferent populsion.

Protein Structure

Most proteins, in particular those with enzyme

Sedes Ageedreadyaeaepodey

ot

charged whie aspartate and guiameate canry a negative
dhage Thus viualy d poiers have a net dharge
dependng on the relaive proportions of amino adds,
wkessteyaeatersoedicpathepHawhnth

the net dharge 5 zeo,

The basis of elecirophoretic separation is thet
proers of diierent et dharge and diierent masoLer
sennyeeadbetisesninanasdced
Over the past 30 years isozymes have been used
edensvely as malkers b analyse the geneiic srudure
of retrd popuiaion. i dlad, sexualy reproduang
animals each chromosome pair consists of homologous
chromosomes one derived from each parent. Every
oere (or baus) s composed of to parts, the ales,
one on each of the homologous chromasomes. Each
alekle s composed of a sedion of DNA wih the same
or simiar base sequences. When the alles are oo
dominant (which is the mast common condition for
poien produang  bod) each akeke forrs heff of the
total amount of polypeptide. However, f
aldes conars a sighlly diferent sequence of beses
the locus Wl produce two polypeptides wih the same
fundion but diiering from each ather by minor amino
aod sustivion. A loaus in a pedes s consdered
polymorphic if the mast common allele does nat ooor
at least 9% of the ime (some defintios say 95%).

Inaspecesthere may be alarge number of 0 or
more) ks atany lbaus. Honever,n
there ae ary o posshiies te dess ataloas
are deniical (homazygows) o diierent (heterazygoLs).
If for eample, n a populsion there are o possoe
dees A and B, for a loaus then three genaypes ae
possble. Two homozygotes AA and BB and one
heterozygote AB. Each homozygote wil produce only
ane e of polypepice but hey wil be diierert fom
each aher, whereas the heterozygoie wll produce bath
polypepides.

terdiles

Analysis of Zymograms

When indviduias in a population exiit variation
npoensiuduethezymogamswl confomiothose
expectedundersmplemodelsofsingelocusMendeian
inheritance with co-dominant expression.

e popusion s in Hady - W enberg Equiibium
the calouaied and doserved heterazygosty wl natbe

iy dbat The mean heterozygosity per
inhvoLelisthe meen dfthe propaiondfbdatwhich

aedte
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each individual is heterozygous, summed over all
ndvdek. Thus | on an average, an indvidlel s
heterozygous at 12 of the 40 lod examined, is mean
hetlerazygosty 5 03

Al these pradioes reguire genelc dheradiarizaion
dthesodsudarnesigainandarelyssdiresus
unnfluenced, as far as is possbie, by evionment.
Biochemical genetics is the only practical method of
chianing a suficently detaled dheradiarization of &
Sttisicaly anoepiatle number of indviolels wihin a
population.

lsozymes may be diferenialy expressed duing the
ife oyde. Sex spedic proens may be of valbe n
deermining the sex of an indvidual before the gonads
are morphaogically developed. Environmental faciors
and disease may result in diferential expression of
isozymes and changes in other proteins. For the
the evaluation of the degree of homaozygosiy and the
genetic similarity of populations making designed
ausshgsmorelkelytobeprodudive. Thesetedhniques
also make it posshie t monitor genetic changes n
oolonized populsions thus permiting the detedionand
comecion of uninienional inbreeding and gere loss.

Thebreedngofgpedicraealdssiniopopubions
bEveasgrecErsskeybheavayvelate
development. It wil permit the evaluation of the
performance of difierent siod<s of mosouiio Spedes in
the same environmentand can be usedwith masquitoes
wheendseakesyesped.ossnonmdiagyg
methods. Evaluation of the performance of animals
stocked in natural condiiions is possible foloning
alozyme tagging. With hybrid mosquitoes
elecrophoresis alows the detection of the relative
contribution of matemal and patemal genomes. In
opeddivacataneenteaucomedhybitzaim
Few attempts have been made to explore specific
biochemical charadteristics of mosaites other than
allozymes, and yet the avaiable results are not
discouraging.

Zymotaxonomy

t seerms desiate b eqoe uther te Undiord
value of allozyme changes in connection with vetor
competence *° \edoslcaedy 12 and aher aspeds
of moscpito biology and specation.

Diagnosic alozymes have been found for spediic
ikniicaion of neatly a he mosoioes invesigeed
for this purpose, but there is apparently no way of
predicing which erzyme systems are most ikely to be
involved in interspedific divergences.The study of
mosouitoallozymeshastherefore beenextendedbeyond
the edes bd B2 Of cousg, tis anays necessaty
to identify masquito specdmens by morphological or
cytotaxonomic methods as far as possible before
subjecting them to the destructive process of
electrophoresis for zymotaxonomic purposes.

It is refevant to emphasize how much the evidence
of allozyme frequencies contributes to precise
aegypi 2% add  Culexpipiens 8% otata
evolutionary divergences and ecological adaptations
can be interpreted in relation o vecor functions.

» : i sof

Anophelines and C uianes, by means of allozyme
frequency comparisons, should help provide the
badgroundformore appropriaie antvedorial measures
tobeimplemented againsteach populaion ofmedicaly
impartant Mosauitoes in tum.

To idenifyy those mosciioes thet are of vedorel
importance, control them and monitor disease
genatypes as well as the species themselves. Such
approaches may give some false negative results,
alhough posiiive vector competence can be confimed
by folowing the inheritance pattems of faciors
responsie for these traits which ooour et varisble
frequency in popuiations of vedtor spedes a8

Anather impoariart source o infiaspedic Varistion
comesfromthewaythat some spedes, oratleastsome
populations, of mosauitoes show indhvidual variation
nepoe beahagpadsdteervomant ks
diiout o esatish wheher s helrogenely s de
largely to chance or is govemed by inherent
polymorphism.

BEven n the days when a spedes were thought o
ke deniiebie fom exard maphdoged festures it
requiedaostiabiesdeqpaienceandiediouseiot “
to undertake the primary taxonomy and then to heck
theidenity of represeniative mosguid spedmens being
evaluated for epidemiological purposes or subjected
o conrd measures. F atnaigly, the basc expense
are not disproportionately greater for cytotaxonomy,
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whichreguires only afewchemicals and couple ofgood
microscopes, or for zymotaxonomy,
capital investment for equipment but rather more

recuning expenses for chemicals. Assume thet these
techniques, when integrated with field ecology and

Bhoaioy genelicsiudes 4 canbeemployedibidenify
any mosouio of nierest and dardy is exonomic ard

vedor status, as exempliied by the combination of

procedures used forniepreisionofthe g speces

comprising the An. gambiae  complex then it must be
deddedwhethertislevel diatienionis aiodebe and

is required O provide adkequiate information on disease
fransmission or anivedonial gperations.

These mosauiio vedors have wel ackepied for e
and produce high levels of vieemia are ransmissbie
by mosquio spedes. Genelc varsion n vius Sian
by oot local and inemeiiondl ar tavel seems b be
the most ikely mechanism for the movement of these
viuses and the significant variaion in te oral
ey Dheevitsss nte vanus sars o
mosquito vectors. Ih ader b et these danges in
the vector competence dfthe vedors colecied froman
area et o hese viuses, it 5 essenid o kow
the presence of diferent geographical populaions of
these spedes flom difierent areas which can be tesied
and the data can be nerpreied n the ight of knoan
epdemidlogicalinformaiioninthe area. We canexplore
the population structures of the mosquitoes by

Studies of this nature had to be planned to
understand the population structure of these
mosaitoes which caries tremendous significance in
esimeing the difierenial ke played o hatbor degLe
viusss by difierert aduk popuiions and aso nthe
tansmission of dengue nagven e aswel as or
desgning contrdl straieges. This nference carties a
tremendous epidemidlogical significance, and may be
uiizednpamingoonidoperaionsaibohihedseese
and the vedors.

Uniortnately, howvever,  the method is costy and
fimeconsuming ks natafed edhnigueand canbe

underiaken only by a competent person in a laboratory
i sooisicaied areh .

which needs less

Recenly aenion 5 gven an e ntinsc fdors
dfvedoraompeiencethetconialihe ablly ofmosouio
o vector atboviuses. The paenial conoept afieding
A . i
; - . -

There is a need for research on the population
studure o euadate indcators of is potental
epdemioogical mpotance nabovius gyde. Asong
as a dengue vaodre is nat avalable, conrd of the
mosouio vedor is the anly way 1o prevert epidenics.
Knowledge of the genetic structure of the vector
popuions s therefore required 1 maniain efiecive
vecor aonird strategies by waking outthe best period
for niiating insedioce freatimens, or sudying the
conditions that alow manipulated mosauitoes to spread
doereicdraatazanisuselibestiteetebd
of gene flow from which mosaitoes displacements can
ke nered beanmre e paiers dfgeneic dverdly.

This can predd peatiems of gpreed of nonndigenous
Spedes and therr poentdl rakes in the coourence of

this emerging disease. Informaiion about the difierert
populations wil assist in understanding arbovirus
epidemiology and disease risk and in developing the
contrdl strategies for these spedes of mosoioes.

The populsion genelic sdes of Ae. aegypi
manlyexporedgensicvaraionatalarge scaeamong
geographical regions B aaegrdsek
few sudes have examined geneiic varietion at a local
2k @ady aradsit b, bogy becase o
the need of highly polymoarphic genetic markers.

Methods Employed

Electrophoresis

Simpified procedure of eedirophoreic separation
of serum proten is the best method for the separation
field depends on s net eediic dharge and size and
pHaflues nalkanesalionpoersaenegaiely
changed and travel towards anode. To
location of enzyme bands on the gels, samples from
a spedes induded on each elecirophoretic gel

Mosquitoes  canbe colected by employing outdoor
and indoor resting collections, human-landing
colections and immature survey in the area under
diseaseimpactandalsofromthe placeswihoutcases.

4 \/gy

compare the
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Thus mosauito samples from 4-5 difierent localiies

viz. endermic and non-endemic areas can be colected
and oolonized for this sidy. Enzyme systems uliized
for this examination are acd phosphetase, aloohd
phosphatase, esterase, alpha glycerophosphate
dehydrogenase, lactate dehydrogenase, malate
6-phosphogluconate dehydrogenase, 1-pyrroline
dehydrogenase, peroxidase, sorbitol dehydrogenase
and tetrazoium oxidase. For each enzyme system of
each strain 118 to 120 homogenates of mosquitoes
wiketesed %4 Methodology for studying the genetic
variation using different enzymes should be

sendardizedusngPolyaatyamidegeleidiophoresis %

The gels can be stained by using standard enzyme-
spedific histocherical staining  procedures
measurescofgeneticvariaioncanbebasedondetecion

of diffierences in migration of enzyme phenatype and
also by finding out the polymorphic lod present in

the difierent populations.

@t The

Genetic Basis of Observed Electrophoretic
V ariation

A locus is considered polymorphic if the
frequendes of common aleles were nat greater than
095 and reveal elecirophorosss varianis. Enzyme lod
in which all specimens tested appear as a single
monomorphic band are classified as mono morphic
lod. Those with 2 or more wel separated zones of
adiMly are assumed 1 be the produds of 2 or more
lod The erzyme lod in difierent tissues tested are
numbered consecutively from the most cathodal to
the most anodal and alleles are designated

aphabetcaly.
Aemaiveenzymeiomsdeivediiomdiierentiod

and have diffierert molecuiar weight but having same

function are isoenzymes. Where as multiple enzymes

encodedbyalemeaiveaisesataloo sarealoazymes

In monomorphic proteins each homozygote produce

are poen ngd dler saining. Inheleragygaies bath

the product of homozygotes are formed and thus 2

bands are formed n the gel. In the dimeric proteins

2 polypepide chains are present in the protein and

hence 3 bands are generally formed in heterogenous

indviduals. Heterozypotes produce at least two bands

and as many as five depending onwhether the enzyme

has 1,23 or 4 polypepides.

Current Scenario

Earier population characters have been  based
on superidal phenatypes or metrical charaderistics
havingcomplex palygenicinheritanceand considerable
environmentally induced variation. Genetically
determined difierences at the proien el are much
less subject to ervironmenial influence.

Paulson and Hawley 1991 %2 showed the difierence
N vedor competence and vius susoeptbiity between
field colected popuations and iboratory populstions.

Tehe d 1976 % shoneddiierenigeogaphicasrans

d Ae. albopictus showing varying level of oral
susoepthiity to Chickungunya: vius. These studies

suggest that selective pressures in the envionment

may cause change in susceptibiity of the mosguito

population and that vector competence may be an
imporantriskiadorforepdemicdenguetransmisson S
wih an abovius can dhange soniicanty n the fed

during difierent seasons with changes in temperatLre

andrainfal. Changesinthecompetenceofthemasoiio

vectors for arboviruses affects the efficency of

fransmission and virus occurance in nature s,
Susceptbity and tansmissbity of different
geographical strains of Ae. aegypti

important o know about the existence of different
popuiations in each species 10 esimate the level of
the competence of mosauio popuiations 1 the vius
present in that area. Accordingly vector control
measures can be niiied in thet parioer area, The
onloca dsparsonpetienwhich simportant o beter
undersiandhowwvectorcompetenceevolvesinthefield.
To assess the rde of the vedor Ae. aegypti nte
changing patiem of the dengue in Southeast Asia, a
sudywes cartied out o ind outthe ecdogy, e
structure and vector competence in South Vietam 8,
SimiarsiudeswerecondudiedinChiangMeai(Thaland)
oknowthegeneicsiudLied’ Aeaegypi

0 povde esimeies of ther aliies 1 harbour ad
fransmit viruses for better understanding of dengue
transmission and to develop effective control
measures *.

Miaogeographic variation inhabiattypes promotes
significant genetic diversity within and between-
populetion. Using isoenzyme analysss, large genetic
difierentiation wes found among Braziian samples of

maosquitoes to
5657 . ts\w

popuigtions
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Ae abids and between them and North American
sampkes. Infection rates wih dengue and yelow fever
viusesshonedgresierdifierenceshetinveentnoBrazian

samples than between the two North American samples

or between a Braziian sample and a North Ametican

sampeior Aeabopiols © Aeaegyl popuistionsom
the Ho ChiMinh dy were genelicaly diferenisied and

ther inledion raies diiered fom those of popuions

from the commuter bek &1, Popusion geneic studie
and competence as the vectors Ae. aegyp
albopictus for dengue-2 vius  was studied in
Madagascar ©. Gereic diierenigion in the mosouio
popusional Ac.aeyp wessiudedinFrenchGuiana
and in French Polynesia %% Heddhodketedment
anteganevaieblydhepopund
was evaluated in Thailand

ad Ae

Ae.aegypi
% Enzyme electrophoretic
paes ofthree mophoogcaly s Aedes spedes
Aeceis, Aeabopdus ad Aetevopdus proviced
dagnostic charadters sufident to separate these 3
species 7. Alozyme patiems of Ae. abopidus, was
\zedoid . "
popuions in Thaland in an atiempt o estimee raes
of gene fowamong popuiations and o idenily beniers
0 and conidors of gene fow 68,
GarecdiBerEiNd Ae syl
island populations from southem Thailand using 24
populations %, Gerelc siudure and ad Suscepiily
d Ae. aegypt to dengue virus was observed in
Cambodia ™. Adysdgerecdeerdnd Ae
aegypti  from difierent populations was conducted to
undersiand the geneiic refaionships among population
nBed . In the eastem Cariboean, the island of
Martinique, the genetic polymorphism of the dengue
e Aeaegy was introduced and maintained by
large gene flow among populations 72 A comparison of
elearophoreicaly deteozble isoryme diferences in 6
populations of An. quadrimaculatus from northem
Arkansas was undertaken 7 Minor genefic diierences
was detected among the geographic samples of Cx
ngeps from narth to south Horida, based on 14
isoenzyme lod . Enzyme polymorphism was recorded
in Cxppen complex ™. Geoggphic genelc varieion in
CxpppensauinoueesdaiLs B ad X &b fomUnied
Seies wes suded Dind out the subgpedes inthet
complex. Evidence for microgeographic genetic
subdivison ™, electrophoretic taxonomic key
pettems of genetic variabiity wes studied in An.
quadimaculatus . Alogyme arndysswes caied outin

mainland and

8081 arﬂ

Sxpedesairemembasaihe AnpundLbs

in Paupua New Guinea & and in the Soomon islands
andVanuatu  #.Hedrgphoeickeyswesusedioidenty
members of the An. punctulatus complex of vector
mosquitoes in Paupua New Guinea % Popubiongeneic
studure of the major malaria vecior An. arabiensss

mosauitoes collected in Ethiopia. and Eritrea. showed
geoggahicaldversly % Syiat et deeEn
wes observed between rural and urban An. minimus,
meormaliavedorinVienem 8 Gareidern

d Anday S in France, neghbouing counties

and in Europe ¥ was studied in detal. Population
srudureandgeneicdvergence diteimpartantvecior

of human malaria An. nuneztovari from Brazl and
Colombiawasdelineated % Bochemicalsystematicsand
populstion geneic iudie dfimporant metaiavedor

An. pseudopunctipennis fromeentraland South Ametica
showed high genetic distance o,

In recent years some attempis have been made to
enargeourknoredgeaboutthevectorspedesinvolved
in transmiting the mosquito-bome diseases,
nevertheless, vaty litle is adualy known regarding
diseniidesphyedby dierertpopubionsoihese
Speces. Proper ulission ofthe resuls Wl hep in
pamingaonidsiaeges o the vedosand dseese
Esimeies of gere fov heve povided greet insght o
the epidemiology of arthropod-bome diseases like
fypanosomiasis % ordengue ¥, &

APPLICATION
Inaterpeamrethegeneicdarecerizaionand
OEnelC varieion o vedor Spedes diierert ergyieic
poens Lsing poyeaylamide: ekectophoress: are
empoyedio deermine thegenalicsiudure of vedor
by specific enzyme markers. This leads to better
undersianding df the rel Siats of vedors popuiions
presert in dierent arees and involved in the aoLel
adive disease transmission. This may work as a todl
fortenibiondooniddaegesiohiotedsese
and the vedos nthe aea

Toadhieve betieriargeing ofidengue vedor conird
and elucidation of infestation origins, isoenzyme
eedrophoresscanbeusediodeinepatiemsafigenetic
diierentiziion of gene flow betiveen these populaions
for undersiandng fedos thet contibuie © the soreed
ofdenguetever. ThaeeisghyesserEoeqe
the population strucure of the mosaio vedors.

complex
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ks posstde b desdt ke and nonakec ins
of the species tested which wil enable to find out
differences between homozygotes and heterozygotes.
The gendlype taxonomic suvey of natural habiats can
atesardamepindcaingtheavabhiy o dieent
population can be drawn.

Studies on sibling species invoving LDH
eleciophoreic varians 1 dsingush speces A and
B meke t posshie o corebie malria endemidy wih
Soedes A and B dstbuion: Low veoiorial poeniel
o gpedes B expars the ok of melaia tenamisson
observed in eastem UP northem Bihar and Southem
Kardida  Butin upper Kiishna dam area in Guburga
distitspeces AconsiiLied 0%andmelariainadence
svayhth

Insediode responces a the shing spedes el
can also be monitored.Spedes A is more susceptide
o DDT then B.

asobermoniored Rarealdespresentinthesemosouio
vedosareusedngeneicteggngarmakingofsiing
spedes. By spedic patiems of ergymes akey canbe
produced N soMing idenification proldles.

Conclusions

These studes Wl bring out genetic studure /
cheradarization of difierent moscio popuions Lag
elecirophoretic polymorphism. The enzyme system wil
povike degnosic dreradiers sulicert o separae e
diferent popuiaions aduely exat wihin the gpedes
of mosopiio vedors. This wil be an atiempt o betier

I | R
dthese veoors, Thswl pave e way forbodhenicel
texonomy (malecuiar taxonomy) for the identiication
ohwidcaughtmosuiines afthe morphologcaly smier
populations of the same spedes and darify axonomic
Satus of these mosouiioes. These genelic makerswl
be used o esimate the amournt of genetic dvergence
among geographic populations as well as to analyze
the genetc srudure of these populaions. Populaiion
genetics approaches provide an important framework
forundersianding theadual popuisionsthetcontioue
othespreadafimosuiobomedseasesandwideatly
provideaddionalinformationonthegeneticdvergence
dtrevedoswhchwl hehbeqpnte disaes
in the tansmisson patiem throughout is geographical

iae Trswl uter heb b nisie ddss b ind

autwheter here B \aisin n e ad suscepldy

due b the genefc vaiklly of mosouio popustions.
Thedmsanvedgeneicvaistiyvalesfomtedierert
localies of these mosauitoes when compared wih the
geneic variabiy level of the cdlony samples, wi
demonsirae the eflect of inbreeding of the colonized
mosoitoes. Microgeographic genetic subdivisions of
thesespedescanaksobebroughtout Geneficdversy
usualy caused by envionmentl fadars, genefc dif;
inbreeding, population breeding structure can be
deemned Fhee Bastag geretc diseriein
observed among popuiations of these spedes; it may
besssocaEdWndiBeniatiesphatoadienat
tedigertpahogen Poperuizaionditeseresls

wil help to iniate vector competence studies and
Sbsegueniypamingioraonidsiaeges o dieert
ageatingghtiniothe epdemidogy ofthese dissases.
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Some Research Projects Completed Recently

Effects of non-Honic polymers of surfactant wihsuiadat Honever, mmeaeenlfepats’lage

additives on stress induced apoptosis in type I

pneumocytes toe!omsdenp@emedPEG/de)drmdme These
Thepesentsudyweshisiedioeval eetheeliect ) bycd .

- A ELISA. Fomation of the nudeasomal DNA ladder is

of nononc paymers ar sufadant addiives on sress . .

idoed i erict Lng epiheidl the heimark of gpopioss S0 analyss of the petien of

i I; heock gli el DNA isokted fiom the odks exposed 1o diierert stess
nducars wes done. The ladder ke ofthe
forCel Saences Punewesmainiainedintheprescribed ' ) apeaaroe
i . Lo fragmented DINA was quite prominent in cels exposed

culture medium supplemented with 5% FCS/antibodies 00 s Nosuh hihe

and under spedic ouliure condions (37 °C,5% O ,/95% & 2 Venki "

arnoubeion). Cel popuisionswih 7080%coniuency, . .

. ) phyperaxainpresencedfsuadarthononcpaymers
exhiing 100%6viabity and exoelentmorphdlogy were .
. . ke PEGdextran. BExposure df oels 1o etoposdet

used for the study. Ceks inoubaied in the absence o . ) .

. . . a0 resUied in farmetion of edder whichwes nat vaty

gpopioicinducars eg etoposde, U. V.gtahyaoc o .

a5 I and those incuibeied prominent in these cels in presence of surfactant/
I gou nonionic polymer. Fute, the oxygen exposed cels

in the presence of apopioiic inducers senved as et
group.

The exposure of the oeks o hyperaxialietoposide/
UV couid resutt in increased apoptosss. Presence of
sufacarnt resuied in a dearease n the pearoentage o
gpopccaddeehndbecesss Fute,
of apoptosis was reduced in the cells exposed to

hyperoxialUV inpresence of PEG/dextranalone oralong

andthe cellsexposed b etoposide/UV showed maximum
FITCAUTP end labeling which pointed to the higher
percentage of apoptosis in these oelks as compared

the conid ogs and also the ok aaireaied wih e
modulators.

Westem blotting was performed to assess the
eqression levd o BaX (antiapopiolc proen) and
Bax (prospopioic proien), which revealed a decreased
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eqpressndBdXinte sress (yperodc eoposte

UV) exposed cels. Bd-XI expression was comparably
same nthe conird csks and aso the ces eposad ©

gess n the presence of moduiaios ke sufedant o

nononx:pdyme' . Bq]mdpoqucm

ordherslreﬁrdmsasompaedblheomrd
ab

S. Majumdar
Professor & Head
Department of Experimental
Medicine & Biotechnology
PGIMER
Chandigarh

Revalidation of syndromic approach for the

management of genital ulcers disease in a tertiary

care centre in Northem India

The presertsSLdywes cartied ot onatoid of 217
patients (185 makes and 32 females wih mean age of
29 [87yeasoidautteetogydgeridumasn
petierts aending he STD OPD of Al india Irsiiuie of
Medca Saences, New Dehi and evaluate the eficacy
of the agorithm for syndromic management of geniial
Ucerdseases(GUDs)nsexualyadivemakeandiemsle
pelers

The majority of male patients (66.5%) had
unprotectedsexualexposuretocommerdalsexworkers,
d femeke pelients denied hstry of any premadd o
etamaidsaudexpaience Thepaieriswihgenid
uoars were tregied wih a comboination of snge dose
o Bazahre pendn 24 MU IMasasge dose
aong wih enthromyane 500mg four tmes daly for 7
daysrte heny ofvesoudn or lecurences s nat
pesat e pelients preseried wih veses or
the hisiory of recumences wes presen;, patienis were
treated wih acydowr 200 mg.

The siudy shoned thet herpetic genial uicer (HG)
was the commonest (38.7%) cause of GUDs. Chancre
was present in 24.4% of the patients followed by
chenaod in 82% of petients. A subsiantel number of
patients (1296) had ‘mixed infection’ having these 3
organisms in different combinations. Though the
EHNd H. dogi  wes ety low (32%) it shoned
soniicant ressiance o godioadn 666%0). Wih
'syndrome-based management complete cure was seen
N 99.1% of patients with nonherpetic GUDs and 826%
of petients wih herpeic GUDs at 7 days.

A sersiviy of 735% of the 3 NACO fow dharts
for the management of GUDs is seen for the
management of syphilis and chancroid while the same
N 734%forthe HG. Fromaypubic health perspedive,
it is more importart thet the diagnosic approach o
GUD has a hgher sensiMly then a higher spediidly.
The treaiment for baderial causes Wl nat resut in
bacterial syndromic treatment of GUD since many
patients with HSV infection were not diagnased on
the basis of NACO flow chart for GUD. It may be
epcemiologcaly prudentotreatal paieniswih GUD
wihacombinaiondftrestmentsiorsyphiis,danaad
and HSV.  Therloreefotsshouidbemedetboonsider
treatment of HSV-2 infection, which can be done by
including the treatment of HG in the syndromic
management. In addition, GUD should be managed
by education, encouragement of condom use, and use
of algorithms based on the local prevalence and
observed etiology of GUD. Use of the modified
syndromic management approach (by including
treatmentforHG) canbeimpementedeasiybyprimary
health care resources without highly trained Siaff or

Booainies.
Manjula Singh
Neena Khanna
Department of Dermatology &
Venereology
Al India InsiiLie of Medicd Soences
New Dekhi
Oxidative injury in cerebral diseases
hvio study wes carried out 1o asoertain whether

in mannosylated liposomes exert any neuroprotecive
effect against cerebral ischemiareperfusion evoked
oxdative damage in young or aged rat brain.
Bevation of conugeted dene leveks, the index of
ipd peroxdaion and odl damege wes reparted nthe
Cerebral ischemia and subsequent reperfusion
caused a substantial increase in cerebral tissue
conugateddiene. Quercetinand CDP -Choinetreatment
prevented the increase bathinyoungand aged animals.
Edemadevelopmentaftercerebralischemiaresulied
inthe deaease in neurond csmomakarty and alloss of
BBBinegiy. Deterioraion ofmaecuierand ergynaic
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anioddant defence adily n young as wel as aged
rat brain homogenate was observed after short-ime
cerebral ischemia.and reperfusion. QC aswel as CDP-
Chdiine in mannosylated liposome treatment prior 1o
ischeric insuk resuled in an absolute proiedion ©
molecular and erzymatic antioxdant systems of brain
of young and aged rats. Decreased protedion against
toxc radicaks thet are generated in oerelrd schemia
and reperfusion may have serious consequences for
the aging bran

I ihetiiches |
herbal antioddant quercein and CDP-Choine may nat
only be efledive in combating the cerebral ischemic

L , " S———
damage in young and aged rats is not fuly dear.
Although expression of the mannose mannosylated
liposomes were successfully incorporated into mouse
ban

it may be conduded that mannosylated liposome
encapsulated QC nat only prevented cerebral ischemia
and reperfusion induoed ipd peroxoation and cereboral
edema development but also protected cerebral
endogeneous antioxidant defence in young and od rat
bran This approach of debveting a non toxc hekdl
aigh aniiaddarnt (Quercetn) o the bran diers the
potential dinical application in human degeneraive
deeases nuue

reperfusonaxddativedamegebutalsoopreventoaelrd _
edema. development both in young and old animals. Nimalendu Das
The mechanism how quercetin and CDP Chairen inden InsitLie: of Chemical Bology
mannosylated liposome exerts a complete protection Koleta,
ICMR NEWS
commitiees of the Cound were hekt Deniofacal Anomeles
Meetings of Project Review Commitiees (PRCs)/ Participation of ICMR Scientists in Scientific
Expet Groups EGT ~ askF orves (TRS)Other meslings Events
heid at New Dehi Dr. Sulagna Basu, Serior Research Offcer, Netrel
Instite of Cholera and Enteric Diseases (NICED),
PRC on Oncology September 9, 2007 KokataparigpescinheCLXICanerencediheSocely
EG on Mental Health Service September 17, 2007 WWW&M(W%’
Needs and Service Delivery
Models in Disaster (Earthauake) Dr. V.PShReseachOficer, e d Pathoogy
aflected Populsion in Guiprat (IOP), New Deh, particpated in the XI Workshop on
Progress in Analytical Methodology for Trace Metal
PRC on Cardiovascular September 28, 2007 Spediation at Munster (Septermber 4-7, 2007).
Drscases Dr. T. Ramanathan and Dr. Dipka Sur, Deputy
T on Registy of Peope Ootober 8, 2007 Dﬁgmgﬁmmmma
wih Debees in nda. wih Ml (Sepamber 57, 2007)
Young Age at Onset
Dr.UD. Gupia, Deputy Dredor, National JALMA
PRC on Ophthalmology October 16, 2007 Instiute for Leprasy and Other Myooedieriel Disceses
(NJIL&OMD), Agra, participated in the Symjposium on
PRC on Environmental Ociober 17, 2007 Remaining Challenges in Leprosy at Kathmandu

Hygiene and Occupational Health

(Seplember 57, 2007).
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Dr. K. Poasa, Deputy Dredor, Dr. A. Lakshmaiah,
andDr.  K.Madhavan, Nar, AsssartDiecos Neiorel
isiie of Nutiion (NIN), Hydkeraboed), pariciosied in
the () Pre Congress Workshop, and X Asian Congress
dNUna T aipei (September 68 and 913, 2007
respechel)).

D. B Sdean  Det, B GNV. Brahamam,Deputy
Dedr S Gade) ad Dr. N Haigrerier, Reseaerch
=, NIN, Hyderated, also paridoesd in e X Asen
CogesoNuin & T apel (Sepemier 913 2007).

Dr. VMKaochDied, NJIL&OMD, Aga, paijesd
intheBvalaiondheMyaobederelResearchLaboraiory
at Kathmandu (Sepiember 914, 2007).

Dr. Nasreen Z. Ehtesham, Deputy Director, NN

Hyderated, paridoeted in the dsoussion regarding the
Possdy o FUive Cdeboaiminte il o Garets
and Nutition with National University of Singapore
(September 1013, 2007).

Dr.JayeniVerePamenkAsssantDied, Nerel
InsiiLie for Research in Reprodudive Health (NIRRH),

Mumba, parigpsied in te | inemeiondl Cogress an

Immune Mediated Diseases at Moscow (September 10-
15 2000)

Dr.RC.Dhimen Deputy Diedor S Gab)Neiordl
IsiLie o Vet Research, Dehi paticosted nthe
conference on One Hundred Y easdT  moped Meddre

Meeting the Milennium Development Goals at London
(Sepermber 1315, 2007)

ShiDreshK  umar, SaorReseach O, Regordl
Medical Research Centre (RMRC) for T thoeks, Jetelur,
et reCorE RodS

d Tropical Medicne and Hygiene at London (Sepiember
1315 2007)

Dr. P PalK  umaan Asssart Dieaor,
Reseach Cente (TRC), Cheréi paridosied nthe XXl
W eseninsiLiorelRevienBoad AT
and Annual Board Meeting at Sedttie (Sepiember 1415,
2007

Dr. ACMeha Ded, Nerelhet ed\Midogy
(NV), Pure, paricioeted in ) | Meeing of Regorel
Tedmica Advisary Group on Dengue and () BlRegordl
Programme Managers Meeting on Dengue at Phuket
(Sepember17-18and19-21,2007 respedively) Dr. MViha
aopatieedinteVhersord BdFUSLniat
Las Veges (Sepember 27 — 28, 2007).

Dr. D .SDineshReseachOficer, RajendraMemorial
ResearchinsiiuieofiViedical Sdences(RMRIMS),Paina,

Tu .

parioeted in | Themaiic Konet meeting at London
(September 17-20, 2007).

Dr.RK. Phukan, Sr. Research Officer,

Dirugarh, partidpeted in XXX Annud Meeting of the
InemaiionalAssodaionafCancerRegtration(ACROY)
at Ljubjona (September 1820, 2007).

Dr. SM. Mehendale, Deputy Drecior,
Reseach IrsiiLie (NARY), Pune, paricpaied nthe HV
PrevenionT  rials Network Execuive Commitee Meeting
at Washington, D.C. (September 24-25, 2007).

Dr. PoonamSalotra, Deputy Director JOP,
partidpeted in the Conierence on Inegraied Fundiordl
Genomics on the Road to Leishmaniasis Control at
Worcestershire (September 24-27, 2007).

RMRC,

Neiorel ADS

Dr. NS, Waiagkar, Deputy Direcior, NV, Pure,
participated in the V Global Measles and Rubella

Laboratory Network Meeting at Geneva (Septemiber 26-

28,2007)

Dr. \inda V. Khole, Deputy Drredor (S Gake),
NIRRH, Mumbai, particpated in the meeiing on Futre
oMakeContraoeptionat Seattie(Sepiember27-28, 2007).

Dr. Sunita Saxena, Director, IOP, New Dehi,
particpated in the 2007 NCRI Cancer Conference at
Bimingham (September 30 — October 3, 2007).

Dr.SSubamenen AsssiantDiedo, VeooCaid
Research Centre (VCRC), P ondichery, patieed n
theRevisonandFurtherDevelopmentafaSiudyProiocol
on Monitoring and Evaluation of Programmes to
Elaminate Lymphatic Hariasis at Geneva (September
30 -Odober 5, 2007).

Dr. R. Raendran, Assistant Director and M. R.
P aramasivan, Senior Research officer, Certre for
Research in Medical Entomology (CRME), Madurai,
pattidpeted in the Inensve W orkshop on Wi
andGeneticaly Sterie AedesatKualal umpur (Ociober
12, 2007)

Dr.ShahnazVa 7 r,DepuyDredr,
participated in the Intemadtional meeting on Chid
Development from a Global Perspedive: Lost Potentid,
Modifiable Risk Factors, Successful Programmes and
Fuure Goaks at Belago(Odober 1-6, 2007).

I dType

NIN, Hyderaboed),

Dr. Soumya Swaminathan, Deputy Director (Sr.
Gade), T uberculosis Research Centre (TRC), Chenna,
partidpeted in the Regonal Consulaiion on Nutition



October-December, 2007 39

and HIB/AIDS in South-East Asia: Evidence Lessons
and Recommendations for Action at Bangkok (October
811, 2007).

Dr.GNV. Brahamam, Deputy Director (S Gak)
NIN,Hyderabed paricipetedintheRegional Consuiaion
Meeting on H\V/AIDS at Bangkok (October 9-11, 2007).

Dr.Saben Mukheree, Sr. ReseachOficer, NIRRH,
Mumbai, particpated in the V Annual World Congress
onthe Insuin Resistiance Syndrome at Boston (October
1013 2007).

Dr.SP. Tipety, Deputy Dredir (S Grage) and
Dr. R.R. Gangakhedkar, Deputy Director,Dx. SS
K ukami, Asssiart Dredor and Dr. SV. Godhok, Sr.
Research Oficer, NAR!, P ure, paricpeied inthe ADS
G TridGoupMesingatWashingion D C.(Odober

1217, 2007).

Dr. AC. VEha, Diecor, NV, Pure viesled W atl
Inerza Centre nthe Viogy Division at UK (Odoer
1416, 2007). He also paricpaied in the WHO Gobdl
Action Pian Advisory Group Meeting at Geneva (October
19,2007).

Dr. VM. Katoch, Director,
paricpeted in the meeting of Jont Working Group of
Indo-US Vaccine Action Programme at W
(Ociober 1617, 2007).

Dr.GBNH, Detr,  NICED,Kdkeh patgeed
in the X Anniversary Foundation Day Ceremony of the
hereird VaoehsiuieatSeoul(Odober7,2007)

Dr. Nar also paricpeted in Il Nagesald Symposumon
TropicalandEmergingInfectionsatNagasaki(Novermber

2627, 2000)

Dr. T. Longvah, Deputy Director, NIN, Hyderabad,
paridpeedinheViinemsioralFoodDeaCorfrence

NJIL&OMD, Aga,

ashingonD.  C

in Brad (Odober 21-24, 2007),

Dr.AnuypalMeaira, DeputyDiecor, NIRRH, Mumbai,
patieedintel VIl Annual Meeiing of the American
Soaety of Human Genetics at Califomia (October 23
21,2000)

Dr. K. Hoi, Depuiy Do, VCRC, P ondicheny,
in Large Scale T reatment Programmes in Human
Heiminthiasisat\WashingionD.C.(October31—Novermber
2,2007)

Dr. T.Ramamurthy,  DepuyDiedty, NICED, Kdeg,

participated in the Advanced Workshop on Food Safety

and Food Microbiology at Cairo (November 4-8, 2007).
He ako parigpeted in the Voo 2007 Conference at
Paris (November 28 — December 1, 2007).

Dr.NeauSigh, Died, RVIRCiorT ey,
andDr. P. K. Sy, Depuly Diedr, adDr. CSlds.
Research Officer, RMRIMS, P &g patjeedntel vV |
Conference of Ametican Sodety of T ropical Medidne
and Hygene at Phiadephia (Novermber 48, 2007).

Dr. Pradeep Das, Director, RMRIMS, P arg,

cedineLasmenaRe :
(Novermber 12-14, 2007).

Appointment
Dr. Neeru Singh took over as the Direcor of the

Cound's Regonal Medical Research Cenre for T [0:3
Jabalpur w.  ef. Odadber 1, 2007.
Training Programmes/F ellowship
Dr. PBDoo, 3 Ressachaler, Nererele
of Occupational Health, Anmedabiad, avaied T g

dTechnicans on Tabaocoo Laboratory Network at the
Netherlands (September 17-22, 2007).

Dr.HemantaK  dey,Ressachdioe,
proceeded to avall training under the Counterpart
Training Programme for the Ongoing JICA — NICED
Proect for Prevention of Emerging Diahoeal Diseases
for 6 months at Japan (w. ef. Sepember 19, 2007).

DrMV.Muhekar, Deputy Diect, NebrereLe
of Epidemiology, Chennai, partidpated in Management
foriniemational Pubic Heath Cousefor6weekat CDC
Abriafv.  ef. Sepember 10, 2007).

Dr. AN .Ghosh, Deputy Diecor S
Kokata, availed training on Scanning Electron
Microsoopyentited QuaniaBasicand EDS Microanalysis
Course at Endhoven (October 1-5, 2007).

Dr. Jayanti Mania Pramanik, Assistant Director,
NIRRH, Mumbai, avaied DBT Short- Term Biotechnology
Overseas Assodaieshp for sk months at Aania (. ef.
October 2007).

NICED, Kdet,

Grade), NICED,

*hkkk  kkkk dokkk

Dr.NK. Ganguly,aWord Renowned Scentist and
Direcior-General of Incian Cound of Medical Research,
New Dehireinoushed dharge afier neary Ten Y easd
dstinguished senvice at the Cound w. ef. November
10,2007.
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