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CYTOMOLECULAR APPROACHES IN CONGENITAL
HEART DISEASE: A REVIEW

Chromosome rearrangements are a notable cause
demhyockrelyandhihdsess. erfigte
genes that underie the pathogenesis of chromasome
deletion and duplication syndromes is a challenge
becausethe affected chromosomal segmentcan contain
severd detimental genes. The identication of these
oerestretaredavantiothese dsotersdienrequies
teardyssdinvi estecanyae sTeldeos
(Miodeions)fansocaionsarangegenemuiaions.
Anatiemthasbeenmadeinthepresentsiudytoopimize
amethodadogy for answering the efidiogy of congenial
heart diseases (CHDs), which encompasses DiGeorge
Syndrome (DGS),V  ebCadoF  acial Syndrome (VCFS),
and Cono T runcal Anomaly F ace Syndrome (CTAFS)

with spedal emphasis on del22q11.
Congenital Heart Disease

A congenital defect of heart is the second most
common malformeation when the heart or blood vessels
near he heattdo natdevelop nomraly befoe i, £
hes been igporied et of d e hits 1530 dden
per 1000 have a major congenital malformation and
congenial maliormations of the heart are the second
most common of a bt defeds coouning in 58 per
100 ke hts *.Fute, tesedseeheaittes

in spontaneously aborted pregnancies may be up
101ad hgher 4,

Congenial heatt defeds being acomplextiat, are
thought to result from a variety to genetic andlor
ar syregeicaly 5. Rk fadors conrouting o CHDs
induceabnomalievelsdieinocadd ¢ edonssuch
s 8, smoking and consumption of alcohal Sand
inake of aarian drugs ke acoutane (aone medicaion),
ihum (Usad D reet carian foms of meria hess),
pregnancy °. These fadors elher ad diedy on the
embryo or alter the placental function or molecuiar
dyrencsofte el

The 220112 deletion has been identfied in most
patients with the DGS, VCFS and CTAFS or T akao
Syndrome. The st of findings associated with the
220112 desion s exersive and varies fom peiierto
et

The DGS wes fist desabed n 1965 nan infrt
who showed congenital absence of the thymus and
the parathyrod along with abnomal levels of serum
caaumandimparedogularimmunt 1 wessuggesed
thetalineriswihcongenialhypoperainyrodsmshoud
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be sided for defeds in oduer immunly. h 19Ba
goup Of Saenists repared certain dheredarsics of
patieris having cardiec abnomnalies such as pecuiar
faces induding hyperteloiam, Short peboelod fsaures,
broed roat of the nose, abnomal ears and nesal voice
wih or without velopharyngeal defioency 2

This syndrome was called as Cono Truncal Anomaly
FaceSyndrome(CT AFRS)aT  akaoSyndrome. Shprintzen
reported a smiar syndrome but added dett pelaie and
karning dssiliesand remediias V ebCadoF  ad
Syndrome (VCFS) 2.0, athough the phenatype
is highly variable, these syndromes are typically
cheraderizedbyapsacrhypopesacitheperayod
glands, conotruncal cardiac defects and mildly
dysmaphc foel fesiues. Al these diicel feaiures
canether be seenindependenty or inconudionwih
each other. The most common cardiac defects in DGS
ey dit 1. Common cardiac defedts in VCFS
ind.okeveriinLr sepel defeds By altard
gt et ach deeds 15, These cardiac defeds can
beisobiedarseeninconundionwiheachabher, whth
deatks the saveiy of the dsease.

Inthe ealy1990s, twes found oytogeneicaly et
one and the same chromosome aberration, 22q11
dekeion causedaltheabovetreesyndromes
were, found 1o be diferent meniestaions of the same
chromosome deletion. In 1993, a group of British
researchers proposed an entirely new name for the
syndrome, CATCH 22, an acronym in which C stands

87 These

forcardiacanomaly A foranomelousiace(daradasic
appearance), T for thymic hypoplasia (under developed
thymus giand), C for det pebeie, H for hypocaleemia

(low blood calcium levels) and 22 for chromosome
number 22 1 andwhichis now being commonly referred
basCath 2

Clinical featuires of this induded hypocaloemia,
craniofacial anomalies (cleft palate, extemal ear
and cardovascuiar defedts. The cardovasouiar defeds
ind.dedisiaogy dfekt(TOR) nenypedaatcach
AT s Atiss (T A et seoa oeedt
(VSD), right 2ortic arch (RAA), ovenriding aorta,
tansposiondigedtaeies(TGA) coadaindaota
(COA) and anric valve Senosis. Delay ngronth, minor
skeletalandrenaldefecswereathersymptomsinduded
in the syndrome.

Thus, thesymptoms ofdel22g11 syndromeare marny
anddiversewihalsympiomsmayormaynatbepresent
inan afleced inovidual and, Fpresert, sympions can
occur with varying degrees of severy.
dsincdnicatieatresafide22g11 syndromecanshowv

Cytogenetic Review of CHDs

Cytogenetically del22g11 syndrome as described
20112 Afecedindviduals caty he desiononanly
one of the chromosome 22, so it is presumed to be
gene haplonsuficency syndome. In most cases, the
dekstion ooours de novo, but in about 10% of cases
is inherited from a midly affected parent 7oA
obsened %8, Cytogenetcaly the fiequency of 2112
deeions in s goup of cardec meliomnaions vaties
fomOD65%  ©.However, dherdbonomeliessuchas
haploid deletions involving chromosome 10p
balanced translocation between chromosome 2 and 22
I.e.22Roa12 (52812 avelen
reported which are rare. Involverment of chromosome
81514 0a)da(13)acd 14 dp22)+21d.pd)
has also been noted 224 The de22011 gerefc lesion
is remarkably homogenous in affedied indviduaks wih
anlyahandiul dfexoepions. Mdeouiarbidogy udes
revealed that approximately 90% of patients have a
typically selected region of 3Vib, which encompasses
an estimated 30 genes, whereas about 8% of patients
have a smaller nested deletion of 1.5Mb, which
encompasses 24 genes %, Undersiandng the eiology
ofdel22q11.2 syndrome hasbeenconfoundedby several
dsanveiors ndudng te Bd tethe saaily d e
preypesnatrebiedibtheszedtedssin The
deleion on chromosome 22 can be detected through
analyss s insenstive and even wih high resalution
bandng(HRB)technouesonly 10-20%6af22q1 1 deletion
can be detected & Ths bwfequency of deedon o
0e22011 s Inked 1o certain inherent imiiations of
cytogenetics.

2 and

Limitations of Cytogenetic T
Detection of Microdeletion of 22 11

The technioue of karyolyping recuires relaiively
larger voume of blood.  In order 1o avod faiures
due to probable contamination, cells are needed to

echniques in
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be auiured in dupicates or ipicates. Suficert

numbers of metaphases are required for analysis.
Sometimes due 1o falure of culiure, very few or no
metaphases are obtained. Chromosomes of poor
morphology may resut in poor or no banding at all
kedgoinoredtadyss. Thefrd aneyss gets

affected due to poor spread of chromosomes or poor
banding resolution. The karyotyping procedure on
metaphase spreads can give spediic information on
chromosome number and structural chromosomal
changes, butanalysisisrestricied toalimied number

of chromosome spreads. Fnally, debrsadily
of the technique to detect smaller deletions, a
proporionofpatieniswingeneicalieraionsn22g11

may be missed. In spite of these shortcomings,
cytogenetics is recommended for testing, as it wil
detectatherchromosomalabenations, whicharelikely

0 be present.

Wihtheadventofsensiiveandspedictechnoue
of fluorescence n 4 hybidzaion (HSH) recenty
7 the diagnasis of microdeletion has become simpler,
easier and more accurate which has resulted in

significant increase in diagnosis of patients 2z,

Curenty, HSH s considered asthe method of choice

for detection of microdekeions. ASH technique helps
nanalyzngrelaivelyiargenumberafoels(Metaphese

as well as interphase) and specific chromosomal
changessuchasmicrodeletion 3 Theimporantaspect
ofASHtedniqueistheappicaionofdiierentprobes
desgnedtodetectgeneticchangesinacel. Labeled

probes hybridized to target DNA are detected by
immunocytochemical reaction using fluorescence
microscopy.

Advantages of FISH over Conventional

Cytogenetics

Thewvoume ofblood required islesseras compared
todassical oyingenetics. Thelongandiime.consuming
process ofood ek aduing s atieqLied as aeks
can be fed on the sk aler tesing wih hypdoc
solution.  Analysis can be done on non-dividing
niephase ceks and metgphases ae nat requied. As
compared o conventional cytogenetics, HSH is less
time consuming requiring 2 days and the analysis and
repesEn dresls s ee. Honever, theHRSH
technique needs to be standardized opimally as it
inolved many prereatment steps on slides, which

further delemines the sgrdl qually and quiently per

cel. These prereatment steps should be aiicaly
optimized with appropriate time exposure by using
proteases such as pepsin or proteinase K. Anoptimum
fme pariod B requied for e pades berneras ek

are sumounded by excess amount of proteins. Longer
petedmatcaresarkdbagaksantedts

whereas prefeaiment for shorer ime period Wil emt
wesk syreis thetwl nat be vigke es the pobe wl
notenernothecd duetopresencedfiexoessamount

of proteins around the cells. Washing procedure
dowing hyaidzaion sancher aical sepashgher
temperature of the washing solutions or vigorous
sheldg dtecopdgpsaoangddeswiest
intheloss of bound probe thus ulimeigy reduang the
syrel quelly and quently.

Indian Scenario

lsokied and regiordl saisics wih iegacs b e
incidence of the 22g11 deletion syndrome in Indian
senaio savalble. Honever, these stides are besed
ondncadala. Accading bthe nemeiord medcd
ieratLie, it hes been esimaied et approdeigy one
af4000 chidenisbomwiha 22011 deleion. Theuse
of HSH technology in the diagnasis of the syndrome
sliebhdyestinicehedoeabgernume
of cases are kely o be remained undiagnosed ZB

It is conduded that to achieve Millennium
Development Gaals no lter than 2015, there isa need
toidentiyapproachesandmeanstotransateknomedge
b eledhve nevenion. This mears beter uizain
dedingioos, developmentainewioasiordagnoss,
treatment and prevention of birth defedts.

The ICMR Genetic Research Centre has been
screening famiies with congenital heart disease for
chromasome 22 microdeletion. Of the 105 patients
soeened 6 had microdeeion: This tod wes used for
prenatal diagnosis of this defect successfuly.
Preconoepiondal adminstraiion of 4 mg foic acd wi
futhemeducetherecumrencedioongenialheartdscase
thus redudng the burden of this dsorder in famiies,
soodly and the naiion.

It can be added thet the completion of the human
genome proedt has provided a wealth of information
on mokecuiar bess of genetic dsoders uraveing the
mysatydfefologeatibaorncongenidheatdseese
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ABSTRACTS
Some Research Projects Completed Recently

Dermatological manifestations in HIV infection
and its correlation with CD4 Count.

on 781 confimmed HIV infecied indviduals in the age
goupaf19tn54years(averageage 32.2years)aong
wih149asymptomaticHIV posiiveindhvduals (Control
goup) o find out the inadence of various types of
mucocuianeous kesons in HIV posiive patients inthe
presence of HIV infection alone, in the presence of
coexisting opportunistic infections, other sexually
transmitted diseases and comelate their CD4 and CD8
counts.

The dnicdl poiie of paiients reveded tret the
cutaneous manifestations eg face involvement in
molluscum contagiosum by themselves may be a
paner o the degnoss. The petiem and severty of
face involvement points to the degree of
immunosuppression as was corroborated by the CD4
oounts. The difierence in CD4 ¢l count in herpes
scables, xerosis and popular uricaria as compared
tothe asympiomatic populationwas highly sgnificant
A staisticaly soniicart diference wes nat seenin
versicdor, drug reactions, half nal and cases of
hyperpigmentation.

The study condudes that certain dermatological
dsodersareveryimpatantmarkersforthe dagnosis
of H\V infection. Same wil defind dermatoses and
coelate positvely with advandng HIV disease and
faling CD4 counts.

Gulhima Chawla
B.S. Rathore
Base Hospital
Dehi Cant

Assessment of AGNOR technique as tumour marker

in cervical carcnogenesis

The study aimed at investigating the diagnostic
imporiance of AGNOR counts in the cenvical smears in
the process of cenvical carcnogenesis and also
dsaiminaiing the difierent grades of squamous infia
AONOR counts was perfarmed in 50 cenvical smears of
oyfologicaly degnosed nomal, infammetory, 3 d
dysplasia), HSIL (moderaie and severe dysplasia) and
sguamous cell cardnoma. These women were derived
fomiheangongrouineaLtpetertqy/ioogal aeeny

npogessaQueen Mays Hogdd dhe Unvardly.

progressive fise i AGNOR oounis wes naiced when the
Sty of e pathaogcd kesors of canik inaeesed

The study ponied out grest dagnosic values of AQNOR
aousndsanreighel SLandHIL casesdfcanix

pafoady te bodate cases

The poenigly of AGNOR counis as tumour marker
N cavicl cardnogeress wes esied by o Lp o 22
casesaimidand10casesdmodaratedyspasaindosae
bobge beravour didygaesawih nllbwardioh
ANORoounis Theidlovupsiudyreveskedihetolysesa
caseswihlow AGNOR counts mostly regressed to nommal
whie those wih high counts parsisied or progessed ©
ahghergace Theewesadeinie carebion baneen
higher AQNOR ocounts and persisience or progression of

dysplasia cases, honever,

the number of cases fdoned

hes been nat very e o reach a delnie conduson
regarding the capeblly of the AJNOR aounis as umour

maker n cavcd cadnogeress

\Vhia Des
Professor and Head
Department of Obstetics and
Gynaecology
KG. Medicd Unversty

Lucknow
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ICMR NEWS

The following meetings of various technical
commiteesigroups of the Cound were held:

Meeting of Scientific Advisory Group (SAG)

SAG dte DviEn o
Non-Communicable Diseases

AugLst 78, 2007

Meetings of Project Review Committees (PRCs)/
Task F orces (TFs)/Project Review Groups (PRGs)/
Expert Groups (EGs) held at New Delhi

PRC on Neurology June 13,2007
PRC on Oncology June 18,2007
PRG on ICMR-INSERM June 25, 2007
Poadt n the Fed of Neurosoenoes

PRC on Celerand Jy2,2007
Moaleculer Biology

PRC on Oral Heath Jy9 2007
PRC on Bxperimental Medicne Juy19 2007
and Anaesthesiology

EG on TF Progect on Suade Jy 20,2007
Behaviour

PRC on Otorhinolaryngology Juy 24, 2007
TF on Urban Mental Health August 10, 2007
Problems and ther Sevice Needs

TF on Urban Mental Health August 10, 2007

Needs Assessments and Service

Dehvaty Moossn T sunami afieced

PouaindCoesd T amil Nadu

EGirSdigaCatetr August 20, 2007
Advanced Research on Pancreatic

Diseases

TF on Global Ervionmental August 22, 2007

Change and Respiratory Diseases

PRC on Gastroenterology August 23, 2007

Participation of ICMR Scientists in Scientific

Events:

DCP.  PuiDetr, NeirdlirsiuieforReseach
NReproduciveHealh(NIRRH), Mumbei visiedNationdl
Primate Centre at Singapore (June 36, 2007).

Dr. KD. Ramaigh, Deputy Director, Vedor Coid
Research Centre (VCRC), P oncicheny, pateedin

the VIl meeting of WHO Implementation Research
Steering Commitiee at Geneva. (June 4-7, 2007).

of Cytology and Preventive Oncology (ICPO), NOIDA,
participated in the VWHO Workshop on Practical Course
onHPV Genotypingand HPV 16/18 Serdlogy atLousiane
(une 48 2007)

Dr. ACMshaDied, Neod e
(NIV),Pune partidpaiedinadiscussionforRecuiement
of Automated Sample Management and Retrival System
forBoreposiory Appicationsat CASanFasasoo (dune
713, 2007)

Dr. AC.MshagogwihDr. V.A. Aarkae, Depuy
Dietr . GaB)Dr.  MS. Chacha, Deputy Director,
Dr. Sazh S. Cherien, Assstart Diedor and Dr. Konka
Ray, Serior Research Officer, NV, Pure patdpeiedin
the Iniemetional Corference on Options for the Condl
dhlem\VaT oonto (June 17-23, 2007).

o \Vidoy

Dr. T. Hussan, Asssart Diect, National JALMA
InsiiLie for Leprosy and Other Myoobaderal Diseases

(NJLEOMD), Agra, participated in the Intemational

Sympoasium on Genetic and Immune Correlates of HIV

Infecion and V accine Induced Immunity at Budapest
(Qure 1013, 2007).
Dr. PR Narayanen, Diect, Tuberculosis Research

Cerire (TRC), Chermai, paricpeied in the meeting of
the WHO Strategic and Technical Advisory Group on
Tuberculoss at Geneva (June 11-13, 2007).

Dr. N. Arunachalam, Deputy Director (S Gak),
Centre for Research in Medical Entomology (CRME),
Madurai, particpated in the | Communily of Practice
W orkshopforResearch T eams P atdpainghteWHOY
TDR Research Iniiative on Eco-Biosodial Research on

Dengue in Asia at Bangkok (June 11-15, 2007).
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Dr. Geetaniai Sachdeva, Senior Research Officer,
NIRRH, Mumbai, pericipated in X Annual Fontiers in
Reproduction Sympasium at Massachusetts (June 13-

17,2000).

Dr. N.S. Wairagkar, Deputy Director, NV, Pune,
paricpetedinthe AsaPadicDengue PreventionBoard
Mesting at Colombo (June 21-23, 2007).

Dr. J.M. Deshpande, Director,
Centre Mumiai paricpetedinXllinomelConsuaion
on the Global Polio Laboratory Network and Ad-hoc
Working Group at Geneva (June 27-29, 2007).

Enterouus Research

Dr.BK.  Tyeg, Depuly Diedor (S.
of collaboration between CRME, Madurai and the
Department of Intemational Health, Immunology and
IMicrobidlogy, University of Copenhagen on Molecuiar
Assay of Insedtiade Resistiance Development in Major
Vectors of Malaria in India and Urban Malaria at
Copenhagen (June 28 — July 3, 2007).

Dr. A C.Meha, Diedr, NV, Pure, partcpeted n
the | meeting of Regional Advisory Group on Dengue
atPruket Uy 23, 2007). He also paridosied nthe
Brieing of Delegeties 10 the Inierdsapinary Working
GrouponAvianinfuenzaat Singapore (July 31—August
4,200)

Dr.K. Ghash, Director, Institute of Immuno-
haematology,  Mumbai, particpated nthe XX Congress
of the Intemational Society of Thrombosis and
Haemosiass at Geneva (July 6-12, 2007).

Dr. N. Bekishra, Serior Research dlicer, Neirdl
insiiLie of Nuion (NIN), Hyderabed, paricpeied in
the X European Nutriion Conference a Paris (July 10-
13 2007)

Dr. Soumya Swaminathan, Deputy Director (Sr.
Grade), TRC, Chennai, participated in the Steering
Commitee MeetingonNutiiionandH\V/AIDS atViennna
(Quly 11-13 2007). She abko paricpated n IV IAS
Conference on HIV Pathogenesis and Prevention at
Sydney (uly 22:25, 2007).

Grade), CRME,

Dr.N.Sehakumar, DepuiyDiecr(S. Grack) TRC,
Chennai,particpatedinthe meeing onPoicy Guidance
on Diug Susoeptly T esling of Seoond Line Drugs at

Geneva (July 16:17, 2007).

Dr. Adwin Shetie, Research Oficer, Naiiond ADS
Implementation Meeting at Johannesburg (July 1819,
207)

Dr.  SK.Nyog, DeputyDiedon(S.Giack) Netordl
Institute of Cholera and Enteric Diseases (NICED),
Kokata, particpated in the Discussion Meeting and
Testing of Certan Laboratory Samples as part of the
Haemophiusinfuenzae TypeBPneumoniaandMeningiis
Suvelance Study at Dhaka (August 511, 2007).

Dr. Ani Prakash, Deputy Diedur, Regiondl Medcel
Research Centre, Dibrugarh, participated in the
W orkshop on Advanced T  echnigques in Anopheles
CulLie at Alania (August 6-10, 2007).

Rd. A.PDehDedr, Neorelre ediVeBR
Reseach, Deh, vidied V ecior Control Research Unit
a Unverdii Sans, Melysia (August 13-17, 2007).

Pd. AuwdP andey, Dedr,Nedireied
Medcal Siatsics NewDehi Dr. Soumya Swaminathan,
Deputy Director (Sr- Grade), TRC, Chennai; and Dr.
Kamalesh Sarkar Asst Director NICED K dkata,

paricpeed in the Ml inemationdl Congress on ADS
in Asia and Padiic at Coombo (August 1923, 2007).

Dr. PR. Narayanan, Director, and Dr. VD.
Ramanathan, Deputy Director (Sr. Grade), TRC,Chemrai
and Dr. RSP aangpe, Drecor, Dr. Seema Sahay,
AsssartDiedorandDr. MR Thakdar,SeniorResearch
Ok, NARI, P une, parigpeted nthe ADS V acdne
2007 Conference at Seatfle (August 20-23, 2007).

Dr. C. Dayaraj, Assistant Director, NIV, Pune,
participated in the Xill Intemational Congress of
Immundlogy at Rio de Janeiro (August 21-25, 2007).

DrASWNK  umarMishra, Research Ofiicer, e
dPathology, New Deh parigpeedinte LV Session

dte hereiordl Seisicl ndiLie Coreee &
Lishon (August 22-29, 2007).

Appointment

Dr. GB. Nariodk over as Diedor dfhe Counds
NaioralinsiLiedChoeraandEneicDeseses Kdketa
w ef. August 23, 2007.
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Trainings/F  ellowships/Associateships
Dr. HG. Sadhu, Deputy Director, Nerd e
of Occupational Health, Ahmedabad, availed WHO

Fellowship for Introductory Course on Field
Epidemiology at Bangkok (June 4-29, 2007).

Dr. A H. Bandivedekar, Assisant Diedaor, NIRRH,
Mumbai, availed T raining on Rhesus Monkey Semen

Commitiee Administration at Seattie (July 9—-December
14, 2007).

Dr. Mamta Chawla Sarkar, Seror Ressach dfioer,
NICED, Kokata, avaled T raining on Collaborative
Research on Rotavirus at Sapporo (July 16 — August
16, 2007).

Dr. Sandipan Ganguly, Senior Research Officer,
NICED, Kdkaia,proceededivavalcounerpartT =7 40]

Quy 114, 2007). in Japan under JICANICED project eniied Prevenion
ofEmerging Diathoeal Dissases—Phasell foraperiod
Mr. K.Raendan Researchdiicer, NICED, Kde, of 6 months (. ef. Uy 2007)
avaled WHO felonship for T raining on Epidemiology
and Biostatistics at Khon Kaen University, Thaiand Dr. Avninder Pal Singh, Research Officer, IOP, New
(Quly 2- August 10, 2007). Dehi, avaled UICC Intemational Cancer T echnology
Transer F - elowshp at the National Cancer Instiute
Dr. G. Bhanuprakash Reddy, NIN, Hyderabad, Bethesda (August 20 —September 20, 2007).
aekdShot-  Term DBT Overseas Associateship 2006- o Serio R
07 at Universily of Michigan (July 2 — Septermber 30, . Geeta Ramachandran, Senior Research Officer,
2007). . TRC, Chennai, avaled T raining under F ogarty AIDS
nemeiord T raining and Research Programme for 4
Dr. R. Harkumar, Senior Research Officer, NI\, months and 25 days at T usUnasly, Bosonfw. ef.
Hyderabad, avaied T raining on Bioethics and Ethics August 27, 2007).
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