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RMRC, NE REGION
DIBRUGARH

MISSION

To promote bio -medical research in north -eastern states of Indiaa nd build
up scientific man power

AIM

To carry out bio -medical research in priority areas based on following
guidelines

-Diseases having priority in National Health Programmes

-Diseases common in two or more states of the north -eastern region
-Diseases unigue to the north -eastern region

-Exploration of traditional knowledge

CURRENT FOCUS OF RESEARCH

Cancers, Cardiovascular diseases and hypertension, Mosquito borne
diseases, HIV and drug abuse, Trematode infections, Haemoglobinopathies
Medicinal plant s of NE India
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PREFACE

Regional Medical Research Centre, NE through its network of Population Based
Cancer Registries brought out several new insights in the cancer scenario of the country.
Besides agadjusted rees of stomach cancer in Mizoram being the highest in the country,
lung cancer has been documented as the leading cancer in Imphal (Manipur) and Mizoram
among both male and females. Stroke, majority being haemorrhagic strokes, is the leading
cause of aduldeath in Assam which has supported the findings of high prevalence of
hypertension in this state. Studies on genetic polymorphism among stroke and acute
myocardial infarction patients showed high prevalence of D allele in ACE gene among
younger populatio.

Malaria remained as priority in the research agenda of the Centre. Antimalarial
resistance is very high in this region. In this year the Scientists of the Centre genetically
characterized the malaria parasites from Assam along Avitipheles baimaiione of the
major vectors, from the nordast. They also establishéth. nivipesas another vector
supporting malaria transmission in this region. West Nile, the moshaitwe virus surfaced
as one of the causes for acute encephalitis syndrome inesgtimdia for the first time and
has contributed to mortality and morbidity due to encephalitis. This Centre established the
molecular identity oParagonimus heterotremwasdP. westermanisolated from the region.
Scientists could also improve the serodiastic kit for the diagnosis of neurocysticercosis
cases with monocystic lesions. Completion of the second phase of the study on
Biobehavioural Assessment of IDU related HIV patients belonging to 4 districts of Manipur
and Nagaland was a good achievement.

The Centre, as usual, extended the helping hand to the State Health Departments in
the region in investigating and containing the outbreaks and providing diagnostic services for
viral diseases.

Constant guidance of the Director General, Chief, DivisiomNoft Communicable
Diseases, and Financial Advisor, ICMR were instrumental in achieving these feats. All
administrative and financial staff of ICMR is gratefully acknowledged for their help and
cooperation. Last but not the least scientific, technical amdrastrative staff of RMRC, NE
are the main players for all works of this Centre. | extend my sincere thanks to them

(Dr. J. Mahanta)
Director
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EXECUTIVE SUMMARY

Cardievascuar diseases

Stroke is the major cause of death in Assam among adults. R&l€Bfinsertion
deletion gene polymorphisms in the development of ischaemic stroke and acute myocardial
infarction was studied inl70 cases and 218 controls.igher prevalencef D allele of
ACE genewas found among the cas@$ie project on Community Control of RH/RFD was
started and &egistry on Rheumatic Fever (RF)/Rheumatic Heart Disease (RbtBblished
under Jai Vigyan Mission Mode. Under this programme 51 suspected cARHD were
detected after surveying 4,965 students through active school surveillance programme
covering 515 years old students in Dibrugarh district. Further, 192 RHD cases were
registered througpassive surveillance.

Cancers

Unique distribution ofdifferent cancers has been recordettier the North-east
Regional Population Based Cancer Registry PrograrSimeancer registries, covering 43.6
lakh population in 4 norteastern states, remained operational during the year. Among
males, stomach follovee by oesophagus were the leading sites of cancer incidence with
Mizoram contributing about 40% and Assam contributing nearly 60% of the total stomach
and oesophagus cancer incidence respectively. Though overall, breast and cervix were the
leading sites otancer incidence among females yet incidence of lung cancer (Imphal &
Mizoram), stomach cancer (Mizoram) and oesophagus cancer (Silchar) superseded the
incidence of breast and cervix cancers in some registry areas.

It has been observed that tobacco relatancers are occupying the top position.
Study toinvestigate the link between high incidencecahcers in norteastern states of
India and role of tobaccand genetic variation including polymorphism/mutations associated
with ethnic variation was cagdl out. he epidemiological information was collected from
847 cases of 4 major tobacco related canearsOral cavity, Oesophagus, Stomach and
Lung. Majority of the cases occurred4d-70 years age group, howevdre oral cavityand
stomach cancer sas were reported even below 20 years of @jewing of betel nuand
tobacco; and tobacco smoking weoaind major contributing factorgor tobacco related
cancers.Another study investigatinthe link between high incidence ofincers in north
eastern tmtes of India and use of pesticidesnd genetic variation including
polymorphism/mutations associated with ethnic variation continued. The epidemiological
information was collected from 292 cases of 2 major sites of pesticide related cdamcers
Breast ad Non-Hodgkin lymphomaMajority of breast cancer cases were reported {621
years old females whereas majority of NHL cases occurred ame#@ gdars males. About
one fourth of the pesticide related cancer cases were farm workers whil@cScases we
pesticide applicators.

Malaria

Malaria due tdPlasmodium falciparuns very common in nortlkeast India. A study
conducted in Assam showed that only 53.4% pregnant women with malaria had normal
pregnancy outcome. Further, antimalarial resistancei problem in this regionlrhe study
to characterize the prevaleRt falciparumstrains in Assancontinuedin Katlichera PHC of
Hailakandi district.Overall 99% Pf isolates had resistant alléléT) of pfcrt gene, only 1%
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were wild type (K-76). In case 6 pfmdrl gene, 65.8% isolates wereutants (86Y) and
32.1% werewild (N86) type Some ethnic populations in not¢fast India have very high
prevalence of HbE haemoglobinopathy. A study was initiated to study its correlation with
malaria, if any, in thisegion.

Members ofAnopheles dirugomplexare one of the major malaria vectansnorth
east India This year we investigated the sibling species composition of this complex in
Nagaland state and detected oAly. baimaii (An. dirussp D) using 1DNA ITS2 based
allele specific polymerase chain reactidiiS2 region of {DNA gene and Cytochrome
Oxidase sub unit Il gene of 55 specimens from 5 reat$tern states were sequenced. While
no intraspecific variation in ITS2 sequences was noted, analysis of §1@f ICO I
sequences resulted in 12 haplotypath 25 segregating sites (4.1%ind 95.6% transitions
A new investigation to studyhe norphological variation and molecular characterization of
An. minimusspecies complex in Assam and Arunachal Pradeshinitiated. Presence of
An. minimusspecies Awas confirmed in Tezpur, Kamrup, Golaghat and Dibrugarh districts
of Assam and Tirap district in Arunachal Pradesh ustiNA ITS2 based allele specific
PCR method. Work was also initiated Molecular and mgpho-taxonomic studies on An.
philippinensis/ nivipes group mosquitoesn Nagaland 91% concordancebetween
morphological and molecular identification in caseAof. nivpesand 75% concordance in
case ofAn. philippinensisvas found. DNA of ae pool ofAn. nivipesmosquitoesvas found
positive forPlasmodium falciparunmfection indicating the role o&n. nivipesnosquitoes in
malaria transmission in Nagaland.

Trematode / cestode infections

Molecular characterization and infrapopulation differentiatiofPafagonimus in NE
India was completedduring the yearPhylogenetic analysis indicated that westermani
populations from Arunachal Pradesh and Meghalagee genetically differenfrom each
other and that Indiark. westermanconstituted a distinct leage and perhaps represented a
different species closely relatedRo westermani / P. siamengjsoup of speciedrogression
of Paragonimus westermariing flukes of Indian origin in experimental Wistar ratas
studied along with chest radiography aramputed tomography scan f@aragonimus
heterotremuseggpositive patients from Arunachal Pradeshudy to determinedisease
burden due to hman pulmonary paragonimiagising molecular methodsvas initiated. A
total of 2,644 blood samples],476 stool samples an®86 sputum samples were collected
from the hospitalized patients as well as community based surveys in Assam and Meghalaya.
Of these, 12 patients from Assam and 1 patient from Meghalaya were found ELISA positive
for paragonimiasis. Crabs wecellected from various areas of Assam and Meghalaya and
examined for infection with the metacercariaeRairagonimusspecies Edible fresh water
fishes in northeast ar&knownto carry trematode metacercariae in scales and musass.
borne trematode iettion in Assam and Sikkinshowed21 species infected with different
types of trematode metacercari&udy on paddy field dermatitis caused Bghistosoma
spindalein paddy field workers of Assamwas also initiated during the yeddver 13,000
snails bebnging to six speciesviz., Indoplanorbis exustus, Thiara tuberculata, Brotia
costula, Bellamya bengalensBila globusa and Lymnea acuminateollectedfrom seven
districts of Assam were examineand many were found infected with cercariae of
Schistosomapindale

Seroadiagnostic and radiological study dweurocysticercosis irepileptic patients
continued.CT Brain of 138 neurocysticercosis (NCC) suspects revealed cystic lesions in
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73.2% cases. Majority of the lesions (67.3%) were solitary cystic urenathile only 33.7%
cases had multiple cystic lesions. ELISA (IgG) and Western blotting for detection of IgG
antibodies against human cysticercosis was developed using cystic fluid of locally available
strains ofTaenia soliummetacestodes as source ofigen. All the cases having multiple
cystic lesions (active & mixed) were detected by ELISA and western blotting.

Japanese encephalitis virus

Nearly 14% o fcollectee fro® BES cd3&s véi@ind positive for JE
virus infection using JE specifiRT-PCR followed by semmested PCR. Phylogenetic
analysis of JE virus indicated genetic similarities with most of the circulating Indian strains.
However, four JE sequences were genetically similar to genotype 1 strains. ELISA positive
mosquito pools forJE virus were processed for virus isolation in infant mice. The
phylogenetic analysis based on 400 bp sequence placed these isolates closure to GP78
sequenceSimultaneously pig and goat seroconversion was also recorded in the area.

West Nile virus

Neutralization test ging 733913 strain of JE and G22886 strain of WN in BHK cells
by CPE methodn 1002 sera samples showeeutralizing antibodies against WN virus in
7.7% samples20.1% positive for JE and 35.9% positive for both JE and ¥stal of 1,320
blood samples were collected from pigs (607) and goats (713) in Dibrugarh district of which
2.1% and 1.9% respectively were found to possess neutralizing antibodies against WN virus,
3.9% and 4.1% respectively had neutralizing antibodies against JE Viersag 8.6% and
7.9% respectively had a mixture of JE and WN virus antibodiéN. virus was isolatedn 2
of the 45 CSF samples inoculated into infant mice.

Dengue and chikungye virus

An exploratory study to seBengue and Chikunguniya virus actyiin the NE
Region of Indiawas initiatedin Assam. Fifty three of the 261 acute phase clotted blood
samples, collected from suspected hospitalized patients, were found positive in
Haemagglutination Inhibition test with titre ranging from2280 against EN-2 antigen.
In addition, 20 % school children, up to the age of 17 years, selected randomly in
Dibrugarh and Sonitpur districts of Assam were found to have inapparent infection with
Dengue virus. Twmf the 94 sera subjected to MAC ELASwere testedoostive against
Chikungunya antigen

Influenza virus

Under the projecMulti-site monitoring of human influenza virus in Indiaotal of
691nasal / throat swab samples were collected and subjected to HA test. Until now a total of
28 isolations of influera virus have been made out of 1,828 samples processed.

HSV2 and Measles virus
HSV-2 infection is a major risk factor for heterosexual transmission of Blving
the year serum as well as vaginal swabs were collected from women attending antenatal
Clinics in the 5 NE states. A total of 9.1% samples showed positive reactige BISV-2,
0.14% for RPRestfor syphilisand 6.1% were positive for HS¥ by PCR.

12



RESEARCH WORK

(i) EPIDEMIOLOGY AND CLINICAL RESEARCH
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(A) CARDIO-VASCULAR DISEASES

Project - 1: Role of ACE insertion deletion gene polymorphisms in the
development of ischaemic stroke and acute myocardial infarction
(AMI)

Investigators : Dr. P. K. Borah, Dr. S. K. Sharma, Dr. J. Mahan(RMRC,
Dibrugarh) ; Dr. H. C. Kalita, Dr. N. Upadhyaya (AMC & H,

Dibrugarh)
Duration : 3 Years (May 200a@ April 2010)
Funding : ICMR (EM)

In this hospital based casmntrol sudy the interaction oAngiotensin Converting
Enzyme gene with the environment in the development of ischaemic stroke and acute
myocardial infarction (AMI)is being investigatedSo far,a total of 170 case@MI 112,
Ischaemic strok&8; mean ag®6.4 +11.0yrs ) and 218 controls (mean age 56.3 + 10.7 yrs)
have beemecruited(Table1). Smoking was significantly higher (56.0%) among the subjects
with AMI than Ischaemic stroke and controls

Table-1 : Characteristics of the study subjects

Controls Cases
Characteristics (n=218) AMI Ischaemic stroke

(n=112) (n=58)
Male (%) 76.2 81.3 72.0
Age inyears (Mean £ SD) 56.3 +10.7 56.4 +11.0 56.9 +10.0
Smoking (%) 35.7 56.0 * 42.0
Consumption of alcohol (%) 27.3 26.4 34.0
Body mass index (Mean + SD] 21.1 + 3.7 21.8+5.8 24.6 + 3.3*
SBP, mmHg (Mean + SD) 143.4 £ 26.0 129.2 £ 24.1* 152.9+ 25.5*
DBP, mmHg (Mean + SD) 84.6 +11.7 80.3 +12.4* 91.3 +13.3*
Hypertension (%) 58.2 63.2 88.0 *

* Statisticall yasimpmneth dontrolant (p O 0. 05)

Significantly higher concentration of triglycerides and blood urea in the AMI group
was foundthan that of control subjects. The blood glucose was signifiz higherin
controls agzomparison taschaemic stroke subjeqtfable 2).
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Table-2 : Biochemical parameters in the study subjects

Control Cases
Parameters (n=218) AMI Ischaemic Stroke
(n=112) (n=58)
Blood glucose, mg? 178.9 £94.3 158.5+80.5 150.7 = 62.2*
(Mean £ SD)
Cholesterol, mg% 132.5£49.3 130.8 £51.8 135.7 £ 69.4
(Mean £ SD)
Triglyceride, mg% 102.7 £54.7 121.9+60.9* 111.2+58.4
(Mean £ SD)
HDL, mg% 37.1+£28.5 39.3 +28.7 31.9+245
(Mean £ SD)
LDL, mg % 67.8£42.5 65.1+£42.0 73.5+62.6
(Mean £ SD)
Blood urea, mg % 31.9+£20.9 38.9+ 23.9* 37.2+19.2
(Mean = SD)
Serum creatinine, 1.4+ 0.9 1.4+0.6 1.3+04
mg% (Mean + SD)
* Statistical |l yasigaredtdomtrolant ( p

Higher prevalence of D allele of ACE gersibjects having eithénsinsor InsDel)

in the youngerup to 40 years) as well as older age groupsQyears)was found Gender
wise analysisevealed significaty higher prevalence in youngage group (up to 40 years)

in case of male subjects and through out all age groups in case of female libjaet3).

Table-3 : ACE gene I/D polymorphism in the study subjects

Category Age group Genotypes Control (%) % Cases
(Years) (AMI + Stroke)
Up to 40 Ins/Ins 40.6 20.0
Ins/Del + Del/Del 59.4 80.0
Ins/Ins 27.3 34.3
Overall Ins/Del + Del/Del 72.7 65.7
Ins/Ins 29.4 36.7
Ins/Del + Del/Del 70.6 63.3
60 plus Ins/Ins 479 32.1
Ins/Del + Del/Del 52.1 67.9
Up to 40 Ins/Ins 40.0 25.0
Ins/Del + Del/Del 60.0 75.0
Ins/Ins 24.2 34.6
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Male Ins/Del + Del/Del 75.8 65.4
50-60 Ins/Ins 29.4 41.0
Ins/Del + Del/Del 70.6 59.0
60 plus Ins/Iins 50.0 34.1
Ins/Del + Del/Del 50.0 65.9
Up to 40 Ins/Ins 41.7 0.0
Ins/Del + Del/Del 58.3 100.0
40- 50 Ins/Ins 36.4 33.3
Female Ins/Del + Del/Del 63.6 66.7
50-60 Ins/Iins 29.4 20.0
Ins/Del + Del/Del 70.6 80.0
60 plus Ins/ins 41.7 25.0
Ins/Del + Del/Dé 58.3 75.0

Project - 2: Establishment of Rheumatic fever (RF)/Rheumatic heart disease
(RHD) registry at Dibrugarh

Investigators : Dr. J. Mahanta, Dr. K. Narain, Dr. D. Biswas, Dr. P. K. Borah, Dr.
K. Rekha Devi (RMRC, Dibrugarh) ; Dr. H. C. Kalita (AMC & H,

Dibrugarh)
Duration . 2 Years (June 20GY¥May 2009)
Funding : Jai Vigyan Mission Mode ICMR (EM)

A registry on rheumatic fever (RF)/Rheumatic he@edse (RHD) was estiahed at
Dibrugarh in a Jai Vigyan Mission Mode Project on Community Control of RH/RFD. This
project defins the prevalence of RHD and RF through a s¢hwveillance programme
covering about 10,000 students ¥15 yrs age group anehonitors secondary pphylaxis
among RF/RHDases

2.1 Trainings: Five training programmesovering 197 medical officers indifferent health

set up of Dibrugarh district wererganizedto develop an efficient networking systeihe
participatingdoctors werefamiliarised with the case definition, identificatiomf RF/RHD
casesbesides thdunctioning of the registryThey werealso reoriented withthe clinical
presentation, diagnosis and treatment of RF/RRADther,14 training programmes covering
486 paramedical staff iheding GNM, ANM, Pharmaist and Health Wrkers, other non
medical persons like teachers, village hea&SHA workers unde National Rural Health
Mission were organized in differentolcalities of Dibrugarh district with an aite enhance

the knowledge anduspicion index on symptoms of rheumatic fever and rheumatic heart
disease

2.2 Passive surveillanceA total of 17 (Male 8, Females 9) suspectedaute rheumatic fever
casespresenting withthe history of sore throat, polyarthritis, fever and ASO pesitive,
were registerethrough passive surveillanda addition,192 RHD cases (Ma#69, Femals
123 were also registered throughssive surveillance.
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2.3 Active surveillance:A total 0f4,965 (Males 2,744, Femals 2,221) school children were
surveyeal in 52 selected scho®from Dibrugarh district whereibl1 cases were identified as
suspectedcases of RHD. Of these, 31 cases were evaluated by echocardiography
examination and four were found to have congenital heagtisiés(ventricular septal defect

1, pulmonary stenosi® and atrial septal defect).

(B) CANCERS
Project - 3 : Population based Northeast Cancer Registry Programme

Investigators : Dr. J. Mahanta, Dr. R. K. Phukan, (RMRC, Dibrugarh) ; Dr. M. S.
Ali (AMCH, Dibrugarh); Dr. J. N. Sharma (BBCI, Guwahati); Dr. S.
Chakrabarty (SMCH, Silchar); Dr. E. Zomawia (Civil Hospital,
Aizawl); Dr. Y. M. Singh (RIMS, Imphal); Dr. Y. Verma (STNM
Hospital, Ganhtok); Dr. A. Nand Kumar (NRCP)

Duration : 9 Years (2003 2012)

Funding : ICMR (EM)

In order to generate reliable data on the magnitude and patterns of various prevailing
cancers in different nortbast Indian states a total of 6 Populaticas®l Cancer Registries
were set up in 20033 in Assam (Assam Medical College, Dibrugarh; Dr.B.B.C.I. Hospital,
Guwabhati & Silchar Medical College, Silchar), and 1 each in Sikkim (STNM Hospital,
Gangtok), Manipur (RIMS, Imphal) and Mizoram (Civil HospitAizawl) with central
monitoring unit located at Regional Medical Research Centre, Dibrudeh.general
protocol of data collection in all the registries is similar to the Population Based National
Cancer Registry Programme of Indi@ancer cases reged by different registries of the
northreast during 20007 is given in Tablet.

Table-4: Cancer cases reported by different cancer registry units of NortfEastern
States (200607)

Registry Male Female Total
Dibrugarh 1855 1353 3208
Kamrup Urban 1440 869 2309
Silchar 256 187 443
Imphal West District 163 214 377
(Manipur) (626) (643) (1269)
Mizoram 1410 1165 2575
Sikkim 399 368 767

Stomach ancer in males (AAR: 53)4and stomach cancer in femaleAAR: 27.3)
were the leadig sites in thestate of Mizoram wheredsngwasthe leading site of cancer in
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both males (AAR: 19.3) and females (AAR: 16.4) in Imphal West district of Manipur btate.
Kamrup urban district, Assamesophagus was the leading site of cancer contributing about
27.0% of he total cases with an AAR of 31.5 per 100,@®0naleswhile in females it was
breast cancefAAR 14.7). In Silchar, Assamthe first fve leading sites of cancer among males
werelung (AAR 18.7 followed by larynx, oesophagus, pharynx, moudesophagusvasthe
leading site of cancefAAR 20.7) in males and breast cancer (AAR 11.7) in females in
Dibrugarh In Sikkim, cancer of the stomach (AAR 12.7) was the leading cfiteancer in
males and that of cervix uteri (AAR: 10.3) females The highest mortdl incidence ratio
wasobserved in Sikkim among both males (52.8%) and females (43.1%).

Project - 4 : Cancers in North -east India: understanding the role of Tobacco

Investigators : Dr. J. Mahanta, Dr. R. K. Phukan, (RMRC, Dibrugarh) Dr. H. N.
Saiyed (NIOH, Ahmedabad); Dr. S. Saxena (IOP, New Delhi); Dr. B. C.
Das (ICPO, New Delhi)

Duration . 4 Years (April 2009 March 2009)

Funding . ICMR (EM)

This studyis investigatingthe link between carcinogenic contentsafacco used in
North East Indiaand genetic variation including polymorphism/mutations associated with
ethnic variationsandis being carried out in the six population based cancer registry areas of
the northeas India with a Cas&ontrol epidemiologic desigrHistologically confirmed
cases were included in the study.

The epidemiological information has been collected from 847 cases of 4 major
Tobacco Related Cansef{TRCs) i.e., oral cavity (339)pesophagus (&), stomach (168)
and lung (115), for tobacco exposFég-1). In Assam, oral cavity andesofagus were the
major contributingsites among TRG. In Manipur amag TRC cases, oral cavity and lung
werethe major site In Sikkim all the TRC site contributel equallywhereasin Mizoram
major TRC site were stomach and lung.
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Fig-1: Type and source otobacco relatedcancer cases enrolled in the study
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Tobacco Related Canceaseswere foundfrom the age o1 yearsand onwardsin
all the sites(Fig-2). However,the cases of oral cavityancers below 20 years of age were
also reportedboth among male and females and thaif stomachcanceronly among the
females. Majority of the cases from all sitmscurred in the age group of 41 to 70 years of
age(Fig-3).
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Fig-2: Age wise distribution of various TRC among males
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Fig-3: Age wise distribution of various TRC among females

More than 7%6 of the TRC cases were married a0 were literate up to primary
and middle level. Majaty were the usepf locdly processed underground betel nut. ©One
third of the casessedboth Zarda and&haini. Majority of them had developed the habft
chewingof betel nut, tobacco or other substaswea very early agef 10-20 yrs (Fig4).
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Fig-4. Age of TRC cases developing substance chewing habit

Majority of the caseshad the habit ofetairing the betel nut & tobacco quidr more
than 20 minugs in the mouth in a single uddore than 50% cases wellee smokersvhereas
30% were aohol usersChewing of betel nut, tobacco andemrtion of quid in the mouth
had thedoseresponse effect on oral cavity cancer. Chewing of betel nut and tobacco
snoking exhibited the doseesponse effecin case ofthe oesophageal cancer. Tobacco
smding & some dietary factors were thésk factos for the somach CancerTobacco
smoking anduse ofbiomass fuelwere found to bethe risk factos for lung cancer case
Overall, dhewing of betel ny tobacco and smoking wetke major contributing factors of
TRCs.

Project - 5 : Cancers in North -east India: understanding the role of Pesticides

Investigators : Dr. J. Mahanta, Dr. R. K. Phukan, (RMRC,
Dibrugarh); Dr. H. N. Saiyed (NIOH, Ahmedabad); Dr. S. Saxena
(IOP, New Delhi); Dr. B. C. Das (ICPO, New Delhi);

Duration . 4 Years (April 2009 March 2009)

Funding : ICMR (EM)

This study being carried out in the six population based cancer registry areas of the
northreast India witha CaseControl epidemiologic desigiis investigating the link between
exposure to pesticides and genetic variation including polymorphism/mutations associated
with ethnic variation.Histologically confirmed cas were included in the studyrhe
epidemiobgical information has been collected from 292 cases of two major Pesticide
Related Cancer(PR®) i.e., Breast (213) and Nedodgkin lymphoma (79) for pesticide
exposure from all the cancer registry areas of NBeht

Maximum PRC cases wereportedfrom the registry areas of Assam (Dibrugarh,
Guwabhati and Silcharin the age group of 21 to 60 years. Majority of Nidhses were
reported among maden the younger age group of 21 to 40 yedig-5) whereas the breast
cancer among females were repoitetheage bracket o1 - 60 yearqFig-6).
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Fig-5: Age wise distribution of various PRG among males
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Fig-6: Age wise distribution of various TRCs among females

About 81% of thebreast canceaind 71% othe NHL casesvere marriedOccupation
wise, 25% PRC patients were farworkers of which70% workedin animal farns. Nearly
14% cases had exposui@ pesticids while working as pesticide applicat(Fig-7).
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Fig-7: Distribution of PRC cases among farm workers

Overall, working in &rms especially related to the job of pestie applicationwas
found major contributing factofor breast cancer and NHL

(C) HAEMOGLOBINOPATHIES

Project -6: Prevalence of HbE and thalassaemia in malaria endemic zones

of NE India
Investigators : Dr. S. K. Sharma, Dr. P. Dutta Dr. P. K. Borah, Dr. R. K. Phukan
Duration : 3 Years (Feb 2008 Jan 2011)
Funding : ICMR (EM)

North-eastern region of India is endemic for haemoglobinopathies as well as malaria.
This study is investigatinghe prevalence of haemodgimopathies and thalassaemia among
autochthonous inhabitants of malaria endemic zones of northeastamdithe possible
relationship of elevated foetal Hhalassaengd o bi n
mutation pattrn. During the year bloodasnples from 85 persons (mean age 33.74#%] y
were processed for various haematological parameters from a malaréndemic area of
Dibrugarh district inhabited bilech Kachari populatiorNaked Eye Single Tube Red Cell
Osmotic Fragility TestNESTROFT) was positive in 43%doubtfulin 24.7%and negativen
31.8% subjects. Mean haemoglobievel was11.691.55 g/dl (males 12.72+1.5%&males
11.22+1.33). Manhaemoglobinlevel in subjects witl{i) normal haemoglobin pattern (Hb
AA) was 12.20%.67 (i) b heterozygousstate was 11.88+33 and (iii) b homozygous
state was 10.63+£1.07 g/dMCV in subjects with normal haemogion (Hb AA) was higher
(83.15+5.63 fl) in comparison t®F heterozygou$74.1635.151l), b5 homozygous&0.90 +
5.%f) andH b E-thddassaemig62.92+3.64 fl) subjectsSimilarly, subjects with normal
haemoglobinhad higher MCH (29.35316 pg than thes u b j e c tFsheterozygous b
(25.244.63g), b* homozygous (19.9%33 pgja nd HiaBdsdei (21.13 + 1.41 pp

Electrophoresi and HPLC data indicatedigh prevalencef bF globin gene(Gene
frequency 0.46pin the study population. While normal haemoglobin was detent8d.6%
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subjects, Bt er ozygous

subjecs carrying heterozygous) o mo z y §-glabis gebeands ubj ect s
thalasaemiawere 0.88 + 0.52.46 + 0.8and11.03 £ 2.77%espectively

and

iF globin geney was sbses/edant 48.4 and
12.9%subjecty e s p e c t i \thaldssaemiartérrier state veeenin 7.1%subjects (Fig
8). Raised level of HbF (5.28493%) was observed in 5.9%ubjects. One subject was
detected with a fast moving haemoglobin band on cellulose acetate electrophoresis in
alkaline pH, indicating presence of Hb levels of haemoglobi®,; and Hb F insubjecs
carrying normal haemoglobin were 2.7£0.24 and 004¥2% repectively. Hb F levels in

HbE/B-Thal
Carrier
7.1%

Hb EE
12.9%

Hb AE
42.4%

-

-

Suspected HbE or
HbE/B-Thal

Carrier
5.9%

HbJ (?)
1.2%

Hb AA
30.6%

Fig-8: Prevalence of haemoglobin variants among the study subjects

(D) TASK FORCE STUDIES

Project - 7 : Epidemiology of musculo - skeletal conditions in Ind ia

Investigators : Dr. J. Mahanta, Dr. G. K. Medhi, Dr. P. K. Borah (RMRC, Dib) ; Dr.

Bela Shah, Dr. Tripti Khanna (ICMR Hqts)

Duration
Funding

: 2 Years (20072009)
: Extramural (NTF Research scheme)

wi t h

There is very little nformation on disease burden of musculoskeletal diseases in
India. This study is a part of multicentric study being carried out in 3 different locations in

India with an aim to study the magnitude and impact assessment of selected musculoskeletal

disordersin adults in the community with a focus on osteoarthritis, rheumatoid arthritis and

spinal disorders both in urban and rural areas in an estimated sample size of 10,000 persons

(5,000 urban, 5,000 rurah the age group of 18 years and above. In urbea, & blocks in
Dibrugarh town; and in rural area 5 villages in Dibrugarh distviete selected for the study.
Preparatory activities like finalization of questiomea, training of project stakétc. were
taken up during the period. About 8,000 indivads in both areas have been screened for
musculoskeletal conditions.
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Project - 8 : Integrated Diseases Surveillance Project : NCD Risk Factor
Survey (Phase-|)

Investigators : Dr. J. Mahanta, Dr. P. K. Mohapatra, Dr. H. K. Das
Duration : 18 Months (October 2007 March 2009)
Funding - ICMR

A multi-centric task drce study was taken up to establish a data base of non
communicable diseases risk factors and their monitoring over a period of time with an aim to
support evolving stragies and interventions for identified risk factors so as to reduce the
burden of norcommunicable diseaseln the first phase the work was initiated at Mizoram
with the sample size of,800 households distributed in 50 Primary Sampling Units (PSU)
each n urban and rural areas. The work was carried out by the Nodal Officer, IDSP Cell,
Govt. of Mizoram with technical guidance & support from RMRC, Dibrugarh amdSR
Imphal, the state survey agency. RMRC, Dibrugarh also carried out quality control of 10%
P3Js in Mizoram. Results have been communicated to the National Institute of Medical
Statistics, New Delhi, the National Nodal Agency for this study.
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RESEARCH WORK

(i) PARASITIC DISEASES
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(A)MOSQUITO -BORNE DISEASES

(&) Malaria

Project -9 : Characterization of the
-eastern state, Assam

P. falciparum strains prevalent in north

Investigators : Dr. J. Mahanta, Dr P. K. Mohapatra (RMRC, Dibrugarh); Dr. A .P.
Dash, Dr. Vas Dev, Dr. Hema Joshi, Dr. N. Valecha, Dr. P. R.
Bhattacharyya, Dr. S. Biswas, Dr. V. K. Dua, Dr. Arun Sharma

(NIMR, Delhi)
Duration : 3Y2Years (November 2005 April 2009)
Funding . ICMR (EM)

This study investigated drug resistdnt falciparumcases, its molecular markers,
correlatation of clinical, parasitological and molecular data pawdsite diversity in two
districtsviz. North Lakhimpur andHailakandiof Assam.During the year, the investigations
werecompleted in Katlichera IgC, Hailakandi district, Assan total of 2356 patients with
acute fever or history of feveluring thepreceding 24 hrs attending Katlichera CHC during
JuneAugust 20@ were screened for malarfdide positive ratavas164% and 91.7%cases
were ofP. falciparum Fifty cases each of uncomplicat®d falciparummalaria cases were
studied for therapeutic efficacy of chloroqui{@@Q) and sulphadxine-pyrimethamine (SDX)
drugs Forty eightcases 96.0%) in each group completed the studgording10.4% and
85.4% adequate clinical and parasitological response after 28 fdaySQ and SDX
respectively(Table5). In in vitro sensitivity test 9% (57/60) isolates were found resistant to
chloroquine.

Table-5 : Therapeutic response of CQ and SDX in Assam

Drug Therapeutic Responsg North Lakhimpur | Hailakandi
N =50 N= 50
ETF 21 (44.7)] 28 (58.3)
LCF 9 (19.1) 8 (16.7)
Chloroquine LPF 4 (85) 7 (14.6)
ACPR 13 (27.7) 5 (10.4)
Total failure 34(72.9 43(89.9
Lost to follow up 3 (6.0) 2 (4.0)
N=50 N=50
ETF 3 (6.4) 2 (4.2)
, LCF 3 (6.4) 4 (8.3
S;Jf?:;‘ﬂ%mﬁe LPF 0 (0.0) 1 (2.1)
ACPR 41 (87.2)] 41 (85.4)
Total failure 6 (12.8) 7 (14.9
Lost to follow up 3 (6.0) 2 (4.0
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In survival analysis no significant difference was observed in cure rate between
intention to treat analysiand perprotocol analysis (Fi®).
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Fig-9 : Survival analysis of malaria cases ilAssam

DNA from 190 Pf isolatefrom North Lakhimpur and Hailakandi districigere extracted
andcharacterized fopfmdrl, pfcrt, dhpg36, dhps437, dhps540, dhps581, dhps613 dhfr
50, dhfr 51, dhfr 59, dhir 16, dhfr 08 and dhfr 164 loci. All except one isolatesad 76T
mutation (99.5%) irpfcrt gene. Howver, for pfmdrl-64.5%, dhps437- 52.5%,dhps436
22.5%, dhps 540 37.5%, dhps581-18%, dhps613-19.5% dhfr 50-4.5%, dhfr 51-17.5%,
dhfr 59-94.5%, dhfr 16-1.5%, dhfr 108-95.5% and fordhfr 164-12% mutant strains were
identified (Table6).

Table-6: Mutation pattern of CQ and SDXresistance genes in Assam

double
mutant % wild band Total
pfcrt 189 995 1 0.5 0 0.0 190
pfmdrl 122 65.2 61 32.6 4 2.1 187
dhps437 102 55.7 76 41.5 5 2.7 183
dhps436 42 22.7 143 77.3 0 0.0 185
dhps540 72 40.7 105 59.3 0 0.0 177
dhps581 35 19.8 138 78.0 4 2.3 177
dhps613 37 19.7 143 76.1 8 4.3 188
dhfr 50 0 0.0 181 1000 O 0.0 181
dhfr 51 34 18.6 149 814 0 0.0 183
dhfr 59 180 96.8 6 3.2 0 0.0 186
dhfr 16 3 1.7 176 98.3 0 0.0 179
dnfr 164 23 12.3 162 86.6 2 1.1 187
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In 51 isolates (26.8%8®imultaneousnutations indhps437 anddhps540loci andin
24 isolates (1B%) indhfr 51 anddhfr 59 loci were found However simultaneous mutation
in dhpsanddhfr genes together was not detected.

Project -10: Impact of malaria on pregnant women and pregnancy outcome

Investigators : Dr. A.M. Khan, Dr. P. K. Mohapatra, Dr. P. Dutta, Dr. J. Mahanta
Duration : 3 Years (March 2006 February 2009)
Funding . ICMR (EM)

This studyinvestigatedhe effect of malaria, specially falciparum malaria, at different
periods of exposure on pregnant wanaad pregnancy outcomen this study of the 1,233
pregnant womeenrolledat 4differentsites 73 developed malarigs2 P. falciparum 11P.
vivax) during their pregnancginfection rate 5.9%)Altogether 67 malaria positive pregnant
women (60 Pf, 7 Pvjvere followed up till delivery. Among these malariainfection was
detectedn 16 subjects during th&" trimester in 38 subjects during thé@trimester and in
13 subjects during thé®&rimester. Normal delivery took place amly 36 (53.4%) malaria
positive pregnant womemNormal pregnancy wtcome wasigherin women who contracted
malaria during the Sitrimesterthanthosewho contracted malaria during the" and 3
trimesterof their pregnancyStillbirths were more common in those who develbpealaria
in the 2" and 3" trimesterascompared tdghe T trimester.Abnormalitieswere significantly
higher among theprimigravidaemalaria positive womemhan thosewere in to second or
multi gravida

The differences in th@eregnancyoutcome in madria positive and malaria negative
groupswere significant. The outcome of deliveries df,076 malaria negative participants
were 891 (82.8 %) normal, 133 (12.7 %) low weight baby, 2 (2.2%) stillbirth, 13 (1.2%)
miscarriage;10 (0.93%) abortion and (0.46%) premature deliveries. The average weight of
the babies among malaria negative grqup988) was 286 kg as compared t02.46 kg
amongP. falciparummalaria positive (n=43)or 2.85 kganmongP. vivaxpositive women.

Project -11: Sibling species profiling of Anopheles dirus complex, the forest
malaria vector, in North -east India

Investigators : Dr. Anil Prakash, Dr. D.R. Bhattacharyya, Dr. P. K. Mohapatra
Duration : 32 Years (January 2006/ June 2009)
Funding : ICMR (EM)

The study to identify the member speciesAmbpheles dirusomplex (comprising
of at least 7 species) in the noghstern @égion using molecular tools wasntinued and
during the year surveysere taken up in Nagaland state. itis, 6 northeastern statase.
Arunachal Pradesh, Assam, Meghalaya, Mizoram, Nagaland and Trene& covered
involving altogether, 30 populations Ah. diruscomplex. A total of 261 specimens (Assam
76, Arunachal Pradestb, Meghalay208, Mizoram58, Nagaland 59 and TripwEb) were
identified as An. baimaii (= species DusingITS2 r-DNA based Allele specific Polymerase
Chain Reaction method. Sequencing of ITS2 region of r DNA gene in 55 specimens revealed
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no intraspecific variation and sequencesre& found identical to that @&n. dirusspecies D
from Myanmar, Thailand and Barglesh(Fig-10). Cytochrome Oxidase sub unit Il (CO II)
gene of mitochondrial DNA from 55 specimens was sequengedlysis of 617 bp of
alignedCO Il sequences resulted aftogetherl2 haplotypes (Assaih, Arunachal Pradesh
3, Meghalaya4, Mizoram4, Nagalanell, Tripura4). A total of 25 segregating sites (4.1%)
were observed with 95.6% transitions

ITS2 dirus D Mizoram
ITS2 dirus D Tripura
ITS2 dirus D Meghalaya
ITS2 dirus D Assam
ITS2 dirusD Thai

ITS2 dirus D Arunachal

ITS2 dirus A
4[”32 Dirus C
ITS2 dirus B
_‘jITSZdirus F

nm

Fig-10: NJ Phylogeny tree of rDNA-ITS2 of An. dirus complex mosquitoes
from NE India

Project -12: Morphological variation and molecular characterization of  An.
minimus species complex in Assam and Arunachal Pradesh

Investigators : Dr. P. Dutta, Dr. Anil Prakash, Dr. D. R. Bhattacharyya, Dr. S. A. Khan
Duration : 3 Years Sept 2008 Aug 2017
Funding : ICMR (EM)

This study wasnitiated with the objective to characterize the member specidmof
minimuscomplex, their disibution pattern and vectorial importance in relation to ecological
situations in the two northastern statedlosquitoes were collected form 6 sp@tsothill,
plain and forest areasi Tezour, Kamrup, Golaghat and Dibrugarh distri¢fssam and
Khonsa(Arunachal PradeghAn. minimuss.l. and other members tife Minimus gp. were
identified morphologically in the field and stored in silica gel individually in beam capsule
for molecular identification. Genomic DNA of individual mosqeitowas extractedoy
PhenolChloroformmethod and-DNA ITS2 based allele specific PCR method was used to
identify the member species Ah. minimusomplexand other species of the group. Species
A of the An. minimusomplex has so far been identified in Assam
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Proje ct -13: Molecular and morpho -taxonomic studies on An. philippinensis/
nivipes group mosquitoes

Investigators : Dr. D. R. Bhattacharyya, Dr. Anil Prakash
Duration : 3 Years QApril 2008 T March 2011 )
Funding . ICMR (EM)

An. philippinensisand An. nvipesare two very closely related, difficult to separate
from each other with certainty cadult morphological characters, mosquito species within
An. annularisgroup and considereds potential malaria vectors in NE IndiaThe exact
distribution of these two species and identity of the species actually involved in malaria
transmission in the nortbastern region is not clear andrgeinvestigated in this study

Ther-DNA based allele specific PCR method was employed tindissh between
An. philippinensi@andAn. nivipesDuring theyearmosquitoes were collected from the state
of Nagaland. Of the 104 individuals Af. philippinensis/ nivipegroupa product of 250 bp
was amplifiedin 100 specimens distinguishing themAas nivipes.Only 4 specimens were
identified as (amplificationproduct 220 bp)An. philippinensis(Fig-11). Among the 100
molecular confirmed individuals @&n. nivipes 9 showed morphological wing characters of
An. philippinensigPSD on vein 1 same Igth as on costa) showing only 91% concordance
between morphological and molecular identification of this species. On the othephtrel
4 molecular confirmed individuals &n. philippinensisthe wing character of 1 specimen
resembled to that &n. rivipes(75% concordance)

51617 18 19 20

ASPCR results for species confirmation (Lane 1i 50bp
ladder ; lane 2- blank; lane 3- An. nivipespositive control;
lane  4,5,6,7,9,11,12,13,14,15,16,17,18,19,;20An. nivipes
showing band at 250bp ; lane 8,10 An. philippinensis
showing band at 220bp

Fig-11: ASPCR based identification ofAn. philippinensis/nivipes
A total of 11 pools, 10 ofAn. nivipesand 1 ofAn. philippinensighead and thoraces

of maximum 10 specimens in 1 pool) were psseal for detection of human malaria parasite
infection using 18ssbDNA based nested PCR method. One pooApf nivipeswas found
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positive forPlasmodium falciparunmfection indicating the role o&n. nivipesmosquitoes in
malaria transmission in Nagaland

(b) Japanese encephalitis

Project -14: Epidemiology and immune response against Japanese
encephalitis virus strains at molecular level in North Eastern
Region of India

Investigators : Dr. S. A. Khan, Dr. P. Dutta RMRC, Dibrugarh) ; Dr. M. M. Gore,
Dr. V. P. Bondre (NIV, Pune)

Duration : 32 Years (April 20061 September 2009)

Funding . ICMR (EM)

This studyin collaborationwith National Institute of Virology, Pune is ins&gating
the molecular epidemiology of circulating JE viraisd analyzing thanttJE virus antibody
response in clinical and sub clinical JE infections at peptide level in-aasthindia. During
the yearviral RNA isolated from the 300 CSF sampleasprocessed for JE virus infection
throughRT-PCR followed by semnested PCRAboutl 4 % CSF6s were positi:
specific PCR. Phylogenetic analysis indicated genetic similarities with most of the circulating
Indian strains. However, four JE seques were genetically similar to genotype 1 strains.
ELISA positive mosquito pools were processed for virus isolation in infant mice. Three
mouse brain passadesuspensions were amplified and sequenced. The phylogenetic analysis
based on 400 bp sequendaged these isolates closure to GP78 sequence. A total of 115 of
163 pig sera and 112 of 155 goat sera collected from in and around Dibrugarh district were
found positive for neutralizing antibody for JE.

(c) West Nile

Project -15: Prevalence of West Nil e virus activity in Assam : Vector
incrimination and e pidemiology

Investigators : Dr. S. A. Khan, Dr. P. Dutta, Dr. A. M. Khan (RMRC, Dibrugarh) ;
Dr. D. K. Patgiri (AMC&H, Dibrugarh); Dr. M. M. Gor e, Dr. V. P.
Bondre (NIV, Pune)

Duration : 3 Years (April 2006 March 2009)

Funding : ICMR (EM)

This studyinvestigate the prevalence of West Nile (WNjrus activity in Assam and
its mosquito vector(s)A totd of 1,002 sera samples collected from healthy school children
from the WN reporting areas were subjected to neutralization $exj 33913 strain of JE
and G22886 strain of WN in BHK cells by CPE method. Of these, 77 samples (7.7%)
possessd neutralizirg antibodies against WN virus, 201 (20.1%) sampiad antibodies
againstJE virus, 359 (35.8%) samples were positive for both JE and. Biblod samples
were collected from pigsn€607) and goatynE713) in Dibrugarh district of which 2.1% and
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1.9% respectely possesd neutralizing antibodies against WN virus, 3.9% and 4.1%
respectively had neutralizing antibodies against JE whereas 8.6% and 7.9% respectively had
mixed JE and WN antibodiesWN virus isolation was confirmed in 2 samples (positive for
JE/MN mixed or WN virus) inoculated into infant middosquitoes belonging to 18 species
under 5 genera werapturedn dusk collections from 7 WN reporting areas of Upper Assam

for virus isolation and vector incrimination.

(d) Dengue / Chikungunya

Project -16: A study on p revalence of Dengue and Chikunguniya virus
activity in the NE Region of India

Investigators : Dr. P. Dutta, Dr. S. A. Khan, Dr. D. Biswas, DrA. M. Khan
Duration . 2 Years (Sept 2007 Aug 2009)
Funding . ICMR (EM)

This study is investigating the prevalence and distribution pattern of
Dengue/Chikungunya vectoedong with determination of virus activity in mosquitoes and
human subjects in Assam state. A total of 2&lite phase clotted blood samplesrav
collected fromhospitalizedpatientsclinically suspected of having acute dengue infect@i
these, 53 (20.3%g9amplesvere found positive in Haemagglutination Inhibition (HI) or MAC
ELISA test. The positive serum specimens were further confirmed/ibgl Neutralization
Test (VNT) forthe presence of antibodies to dengue antigens (Serotype?gue virus
infection wasfound for the first time irseveraldistricts of Assanviz. Dhemaji, Dibrugarh,
Jorhat, Sivsagar, Tinsukia Lakhimpur and Sonitplile majority of dengue sepositive
cases were adult54.8%) and males (67.9%) (Fig®). Blood samples were alswollected
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Fig- 12 :Prevalence of antidengue antibodiesn different age groups

randomly from &ty schoolchildren(up tothe age of 17 yeajsin Dibrugarh and Sonitpur
districts of which 12 (20%had inapparent infection withedgue virus.Of the 94 sera
subjected to MAC ELI& test against Chikungunya antigen, tfemnales, aged 11 and 27
years,one each fronDarrang and Lakhimpur districtyere found positive.This is the first
report of Chikunguya virus activity from any nortleastern stateln Assam, both the
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potential vectors of ehgue were rded from different districts withootainer index
ranging from 50.062.4 forAe. aegyptand 22.533.6 forAe. albopictus

(B) TREMATODE / CESTODE INFECTIONS

Project -17: Molecular characterization and infrapopulation differentiation

of Paragonimuslung flukes in north eastern reg ion of India lung
flukes

Investigators: Dr. K. Narain, Dr. K. Rekha Devi, Dr. J. Mahanta
Duration : 4 Years (April 20051 March 2009
Funding . ICMR (EM)

Different species oParagonimusthe paragonimiasisausing ling fluke, prevalent in
NE region and their intraspecific genetic diversity were characterized in this study.
Involvement ofParagonimusheterotremusn causinghuman pulmonary paragonimiasis in
Arunachal Pradeshvas establishedMolecular characterizatiomf P. westermanifrom
Meghalaya and Arunachal Pradesh revealed ith& related toP. westermanigroup of
species but dm a distinct lineageRAPD profile of individual lung flukes revealed
significant genetic differentiation within and between popoifet of lung flukes from
Arunachal Pradesh amdeghalaya.

During theyear, partial sequencesf anitochondrialDNA cytochromeoxidase subunit
1 (CO1)of 29 individual adultP. westermaniike lung flukes from Arunachal Pradesh and
Meghalayawere determinedPhylogenetic analysis using distance and maxn likelihood
methods revealed haplotypes P. westermanisamples fromArunadcal Pradesh and
Meghalaya weregenetically differentiated from each othdnclusion of P. westermani
samples from other countrissich as Japan, Korea, China, Malaysia, Philippines, Thailand
and Sri Lanka in the phylogenetanalysis clearly revealedthat IndianP. westermani
constitutes a distinct lineage and perhaps represents a different species closely r@ated to
westermani P. siamensigroup of species.

Development of Paragonimus westermaniung flukes of Indian origin in
experimental Wistar ratwas studiedby experimental infectianA total of 557 flukes were
recovered from 20 rats (recovery r&te 7%). Majority of thes flukes were recovered from
the lungs (53.7%) followed by pleural cavity (27.3%), skeletal muscles (9.0%), peritoneal
cavity (8.6%) and liver (1.4%).ighteen days post infectipnverall worm recovery rate was
70% and majority of flukes were recaed from pleural cavity (41.4%)Very few worms
were recovered from skeletal muscles (2.0%) and liver parenchyma (1.3%). There was
significant reduction in worm recovery rate 77 days post infection (27%) and two rats out of
4 rats died due to paragonimiasis lvefthey were sacrificed. The worm recovery rate from
different sites during the course of infien is given in Figurel3.

Chest radiography (n= 68; 25 mabnd 43 femal® and computed tomography (CT)
scan (n= 48; 8 males and 30 femalg were carried ot for P. heterotremuseggpositive
patients from Arunachal Pradesh. On radiography, 61 patients (89.7%) had pulmonary
lesions and only 4 patients (5.9%) had pleural lesions. Multiple lesions were more usual
(55.9%) compared with single lesions (33.8%).nkarary lesions includkconsolidations
(75%), cavitary lesions (14.7%), nodular lesions (4.4%), mediastinal adenopathy (11.8%),
groundglass opacity (4.4%), fibrotic infiltrates (4.4%) and bronchiectasis (4.4%). Pleural
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thickening was present in 4.4% ofses. Pleural effusion was evident in one case. Chest
radiography findings wereormal in seven patients (10.3%glding eggs in the sputum. CT
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revealed that cavitargsions (66.7%) were the most predominant featufe imeterotremus
infected subjects; 34.5% of cavitary lesions wspétary and thin walled (Fig4). Multiple

cystic ksions were also noted (Fldp). Other lesions revealed by CT were consolidations
(60.4%), nodular lesions (22.9%), grouglhss opacity (22.9%), bronchiectasis (14.6%) and
fibrotic infiltrates (12.5%). Pleural thickening was present in two cases (4.2%) and unilateral
pleural effusion was seen in three cases (6.3%). CT findings werenafiglesional (91.7%

of cases), with single lesions being present less often (6.3%). Only one case had apparently
normal CT findings.

Fig-14. CT scan of the
heterotremusnfected case  showing heterotremusnfected case showin
thin-walled cavitating lesion in the latedahsal| multiple cystic lesions with patchy opaci

segment of the right lower lobe and satellite nodules in theleft upper ol
Note mild plairalthickening on the lef
side

Project -18: Prevalence and molecular diagnosis of human pulmonary
paragonimiasis in Northeastern region of India

Investigators: Dr. K. Narain, Dr. J. Mahanta, Dr. K. Rekha Devi
Duration : 3 Years (2007 2010)
Funding . ICMR (EM)

This studyis determiningthe disease burden due to paragonimiasid studying the
etiological agent of hman pulmonary paragonimiasising molecular methods NE India.
During the year atotal of2,644 blood samples1476stool samples anéi86 sputum samples
were collected from thehospitalized patients inTezpur, Karbi Anglong and Dibrugarh
districts of AssamWest Garo Hills district of Meghalay@ndin community based surveys
Of these, 12 patients from Asam and 1 from Meghalaya were ELISA positive for
paragonimiasisA new focus of human paragonimiasiss detectedfor the first time in
Assam. An ELISA positive patient from Assanpresenting with chronic cough and
haemoptysisandalso expectoratinfParagonmusegg in sputum and stooshowed patchy
consolidation in the posterior, superior lingular and inferior lingular segment of left upper
lobe with cavitation in the posterior segment in the findings of computed tomography (CT)
scan of thorax (Fig.6). During clinical examination, 17 0992 patients from Assam were
found having haemoptysis aldof themwere ELISA positive for paragonimias(11.7%, n
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=17) and lwas positive for AFB (5.8%, n =17A total of 37 patientdhadchronic cough, of
which 2 were EISA positive (5.4%, n =37) and 2 were AFB positive (5.4%, n =37).

Fig-16: CT scan of horax showing patchy consolidation and cavitations

Crabs were collected from the study areas and examined for infewtitn
metacercariae dParagonimusspeciesP. westermanlike metacercariagverefound for the
first time in the state of Assar(Fig-17). Crabs were also collected from thwte of
Meghalaya.The metacercariae were isolated from the infected crabs aedbged to adult
worms in experimental Wistar rats. The rats were sacrificed after 2 to 6 months post
infection. Both the strains &f. westermanileveloped to adult stage in the animaldals.

500 microns
Fig-17: Paragonimusmetacercariae from Assam

Project -19 : Studies on fish borne trematode infection in Northeastern region,
India

Investigators: Dr. J. Mahanta, Dr. K. Narain, , Dr. K. Rekha Devi
Duration : 3 Years (2007 2010)
Funding . ICMR (EM)

Prevalence of fish bme trematode infectiohy molecular methods the two north
east Indian states gissam and Sikkimand their role in chronic hepatwliary diseases
through serodiagnostic approaishbeing studied in this studg total of 475 fish samples
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(359 from Assam and 116 from Sikkim) belonging to 34 species (29 from Assam and 5 from
Sikkim) were collected from different watbodies like riverslakes,ponds and streams of

Table-7: Various fish species collected from 8sam andSikkim

Sl. no Scientific name Local name Place

1 Acanthocobitis botia Botia Assam
2 Amblypharyngodon mola Mowa Assam
3 Anabas testudineus Koi Assam
4 Barilius spp Boreola Assam
5 Channa punctatus Goroi Assam
6 Channa striatus Shoal Assam
7 Channa orientalis Cheng Assam
8 Channa marulius Sal Assam
9 Cyprinusspp Assam
10 Colisa fasciatus Kholiana Assam
11 Clarias batrachus Magur Assam
12 Elops machnata Eeli eeli Assam
13 Glossogobius giuris Patimutura Assam
14 Gudusia bapra Koroti Assam
15 Heteropneustes fossilis Singhi Assam
16 Labeo gonius kuri Assam
17 Labeo bata Bata Assam
18 Labeo calbasu Mali Assam
19 Monopterus cuchia Cuchia Assam
20 Mystus cavasius Barsingarah Assam
21 Mastacembelus pancalus Tora Assam
22 Mystus vittatus Lal tengra Assam
23 Nandus nandus Gadgadi / Baheri Assam
24 Notopterus notopterus Kanduli Assam
25 Ompok pabo Pabo Assam
26 Puntius conchonius Puthi Assam
27 Puntius barbus Cheni puthi Assam
28 Puntius sophore Puthi Assam
29 Xenenbdon cancila Kokila Assam
30 Garra lamta Nakatua buduna Sikkim
31 Garro mcClellandi Buduna Sikkim
32 Pseudecheneis sulcatus Kabrey Sikkim
33 Schizothorax richardsonii Dudhay asala Sikkim
34 Neolissocheilus hexagonolepsis Katley Sikkim

Assam(Dibrugarh, Tinsukia, Jorhat and Nagadistricty and east district of SikkirfiTable

7). Microscopic observation angepsindigestiontechniquewere used forsolation and
identification of trematode metacercariaem scales, fins, muscles, gills and viscera of fish
samples. A total of 132 fishé®longing to21 species from Assam were found infected with
different types of ®matode metacercariae likgéaplorchis spp andStergid spp. kshes
examined from Sikkim showed no evidence of trematode metacercariae. Genomic DNA was
extracted from individual trematode metacercariaeisigig conventional phenahloroform
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and chelex extion method. The extracted DNA from metacercariae would be further
sequenced by amplifying ITS2gion of ribosomal DA gene.

For detection of human infection botledpital and community based surveys were
carried out inthe two statesA total of 1826 blood samples from Assam , 8RO from
community and 6 from hospiiaéd patients) and 116 blood samples (29nircommunity
and 87 from hospitalizegatients) from Sikkim were collected for serodiagnosis of trematode
infection. In addition, a totadf 1,010 stool samples from Assam and 60 stool samples (41
from hospitaked patientsand 19 from community) from Sikkim were collected and
examined for parasite egg4o8l examination from Assam revealed infection duésoaris
lumbricoidesin 295 (29.2%),Trichuris trichuria in192 (19%), Hookwormin 214 (21.2%),
Strongyloidesin 5 (0.5%), Paragonimusspp in 1 (0.01%), Taenia spp in 40 (3.96%),
Entamoeba histolytican 61(6.04%),Entamoeba colin 51(5.04%),Giardia lambliain 7
(0.7%) andTrichostrongyloidesn 1 (0.01%) patiens. Stool examination from Sikkim state
revealedHookwormin 6 (10%), Entamoeba histolytican 6 (10%), Entamoeba colin 1
(1.6%) and Giardia lamblia in 2 (3.33%) cases However, no eggs of trematodes causing
infection in man via eatingpbd fishes were seen in the stool examination of both the states.

Project -20: Morphological, molecular and immunological studies on paddy field
dermatitis caused by Schistosoma spindale in paddy field workers
of Assam

Investigators: Dr. K. Rekha Devi, Dr. J. Mahanta, Dr. K. Narain
Duration : 2 Years (2007 2009)
Funding . ICMR (EM)

Cercarial dermatitismainly associated with paddy cultivatiois, an occupational
health problem in most Asian cauies including India.During the year, outbreaks of
cercarial dermatitis were reporteaimong the farmers of Borjan (Tinsukia), Khowang
(Dibrugarh) and Bahona (Jorhat) areas of Ass@wer 13,000 snails belonging tsix
different speciewiz., Indoplanorbs exustus, Thiara tuberculata, Brotia costula, Bellamya
bengalensisPila globusa and Lymnea acuminatéom padq fields in Dibrugarh, Jorhat,
Tinsukia, Sonitpur, Nalbari, Morigaon and Kamrdistricts of Assanwere collectedThe
cercariaerecoveredfrom the infected snailsvere developed into adult worm@-ig-18) in
expermental Swiss Albino miceAntigen from theadult schistosome wormwill be
preparedo develop an ELISA kit for detecting schistosome antibodies

Fig-18. Adult Schistosoma spindalmale worm recovered from experimental Swiss
Albino mice
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A total of 1,820 blood samples were collected duriogumunity based surveys in
Sonitpur and Karbi Anglong districts of Assam to find cases of cercarial tBsnar
schistosomiasis.

Project - 21 : Neurocysticercosis in a referral hospital in upper Assam : A
serodiagnostic and radiological study

Investigators: Dr. K. Rekha Devi, Dr. K. Narain, Dr. J. Mahanta (RMRC, Dibrugarh) ;
Dr. N. Upadhyaya (AMC & H, Dibrugarh)

Duration : 2 Years (2007 2009)

Funding . ICMR (EM)

Neurocysticercosis (NCC), an infection of the central nervous system, is caused by
the metacestodes dfaenia soliumand affects miions of people living in developing
countries. In most hospitals in India, diagnosis of neurocysticercosis is based on clinical and
radiological criteria.This studyaimedto develop a diagnostic kit based on indigenous strain
of T. soliummetacestodehaving improved sensitivity to detect NCC caseith solitary as
well as multiple cystic lesions.

The studywascarried out amonguspectedNCC patients attending Assam Medical
College hospitain Dibrugarh ELISA and EITB (Eletreammuno Transér Blot) along with
radiological and clinical findings were used to detect cases of neurocysticercosis. During the
year, sera from 164 NCC suspected cases were colledtedolium metacestodes were
collected from lgally available infected pigs in $sam.Cystic fluid of the cysticercus was
processeddr preparation of antigen. CTdin of 138 NCC suspects weobtained to detd
type of NCC lesion @litary or multiple cystic and active, calcified or mixed). ELISA and
Western blotting for detection of Igéntibodies against human cysticercosis degeloped
using cystic fluid of locally available strains Bfsoliummetacestodes as source of antigen.

Multiple
cystic
lesions

Solitary
cystic
lesion

Fig-19: CT Scan of Brain Showing Features of Neurocysticercosis
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