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MISSION  

 

To promote bio -medical research in north -easter n states of India and 

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 -easter n region  

-Diseases unique to the north -eastern region  

-Exploration of traditional knowledge  

 

 

CURRENT FOCUS OF RESEARCH  

 

Primary focus    : Mosquito borne diseases, HIV and drug abuse, Trematode  

                           infections, Haemoglobinopathies  

 

Secondary focus :  Cancers (Nasopharynx, Oesophagus, Stomach),  

                            Cardiovascular diseases and hypertension, Medicinal  

                            plants of NE India, Nutrition  
________________________________________________________ ___  
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EXECUTIVE  SUMMARY  

 

Cardio-vascular diseases 

Studies were initiated to investigate the genetic basis of hypertension in Mizo, 

Assamese and tea garden workers (TGWs) population of Assam using 3 genetic markers 

viz. ACE polymorphism, SNPs in hypertensive families, Angiotensin receptor 

polymorphism. A total of 476 samples (TGW 147, Assamese 36, Mizo 293) were 

analyzed for biochemical parameters and molecular markers. Values of glucose, 

cholesterol, triglycerides, LDL, uric acid, albumin and protein were relatively higher in 

Mizo community. The level of HDL towards protective range was found more in 

Assamese community. Higher range of blood urea and creatinine level was found in 

TGW. The deletion polymorphism (DD) of ACE gene was found predominant among the 

hypertensive Mizos (58.3%) and  TGWs (58.1%). The MM homozygous state of 

Angiotensinogen marker was found predominant among the TGW hypertensives 

followed by hypertensive Mizos whereas the MT heterozygote type of polymorphism 

was more prevalent among the Assamese hypertensives. Another study was initiated to 

study the salt sensitivite phenotypes and gene polymorphisms in essential hyperten-sion 

in tribal population of Mizoram, tea garden communities of Assam and indigenous 

Assamese population. During the reporting period a total of 98 probands (TGW 55, 

Assamese 43) and 73 controls (TGW 30, Assamese 43) were identified and intervention 

was completed. 

 

Cancers 

Population based North-east Cancer Registry Programme covering 43.6 lakh 

population in 4 states of north-east India showed that the crude incidence rate varied from 

46.9 per 100,000 among females in Dibrugarh district to 173.4 among males in Aizawl 

district. Based on 2003 and 2004 data collected by these registries, cancer of the stomach 

was the leading site of cancer among males in Mizoram state (AAR 50.6) whereas among 

females, the leading site of cancer was lung (AAR 24.7). Lung was also the leading site 

of cancer in both males (AAR 19.0) and females (AAR 16.2) in Imphal West district of 

Manipur state constituting 20.8% of all cancers in males and 16.1% of all cancers in 

females. In Sikkim state, cancer of the stomach (AAR 14.2) in males and cancer breast 

(AAR 13.3) among females were the leading sites. In Kamrup and Dibrugarh districts of 

Assam, cancer oesophagus in males and breast cancer in females whereas in Silchar 

district cancer larynx in males (AAR   10.7) and cancer oesophagus in females (AAR   

12.1) were the leading sites. Comprehensive study on carcinoma oesophagus using 

epidemiological and molecular approaches was continued. A total of 209 new 

histologically confirmed esophageal cancer cases have been recruited in the study. While 

36% cases had the history of cancer in their families, 28.0% had oesophageal cancer in 

their families. Oesophageal and other cancers had occurred in 50.1% of the cases among 

1
st
 degree relationship. The crude rates of oesophageal cancer for second degree 

relationship were lower (0.73%) as compared to that of first degree (2.8%) and spouses 

(3.8%). Blood samples from 42 oesophageal cancer patients (11 had family history of 
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cancer) were processed for microsatellite locus polymorphism study using 7 markers. 

Higher but non-significant allelic alteration was observed in D17S1303, D11S1984 and 

D3S4545 microsatellite loci. Gene expression study results indicated that genes involved 

in G-protein coupled receptor activity, anti-apoptosis activity, MAPK signaling pathway, 

cellular proliferation and calcium-activated potassium channel activity were significantly 

up-regulated while genes involved in keratinization, structural constituent of 

cytoskeleton, endopeptidase inhibitor activity, humoral immune response, base-excision 

repair,  and protein biosynthesis were significantly down-regulated. Another study was 

initiated to investigate the link between high incidence of cancer in north-eastern states of 

India and use of tobacco, exposure to pesticides and genetic variation including 

polymorphism/mutations associated with ethnic variation. Epidemiological information 

566 cancer cases have been collected and molecular investigations initiated. 

 

Nutrition 
An ICMR Task Force study on Sub-clinical Vitamin A deficiency in 6-71 months 

old children was completed in Assam wherein a total of 1,005 blood samples were 

collected from Dibrugarh and N. Lakhimpur districts. About one third of the samples 

(after analyzing 489 serum samples) had retinol less than 20 ɛg/dl indicating sub clinical 

Vitamin A deficiency. 
 

Malaria 
Therapeutic efficacy of sulfadoxine-pyrimethamine (SP) alone and in combination 

with artesunate for the treatment of uncomplicated falciparum malaria in 2 CHCs of 

Indo-Myanmar bordering district of Changlang in Arunachal Pradesh was evaluated. In 

Miao CHC, adequate clinical and parasitological response (ACPR) was found in 47.6% 

among SP treated cases whereas in SP+artesunate group, it was 100% . Treatment failure 

with SP was 52.4% (ETF 40.5%, LCF 11.9%). In Jairampur CHC, ACPR in 36% cases 

of SP was found and treatment failure was recorded in 64% cases (ETF 24%, LTF 32%, 

LPF 8%). Among cases treated with SP+artesunate, ACPR was 100%. Work was 

continued to investigate the Incidence and molecular characterization of G-6-PD 

deficiency in north-east India during the year. Screening of 3,185 subjects, representing 

58 ethnic groups in the states of Assam and Mizoram, revealed 2.9% prevalence of G-6-

PD deficiency which was higher in males (4.9%) than females (1.4 %). Molecular 

analysis of G-6-PD deficient samples showed the presence of G-6-PD Orissa mutation in 

32.4% subjects, G-6-PD Kerala-Kalyan mutation in 17.5% subjects while 50.1% subjects 

did not show presence of any of the 3 common Indian mutations. The in vivo antimalarial 

activity of one local plant was evaluated against rodent malaria parasite, Plasmodium 

yeolli in mice model under the project titled Anti-mosquito and anti-malarial activities of 

some select plants of north-east India. The ED50 values for petroleum ether, methanolic-

chloroform and methanolic-aqueous root extracts of this plant were found to be 32, 72 

and 30 mg/kg body wt. respectively and the test mice treated with the plant extract 

survived longer in comparison to Control mice. A study on impact of malaria on pregnant 

women and pregnancy outcome was initiated in 4 malaria endemic sites of Assam. 

Monitoring and recruitment of cases of pregnant women from the study sites are in 

progress. Another study was initiated on Sibling species profiling of forest malaria vector 

Anopheles dirus complex in north-east India. Surveys were undertaken in Mizoram, 

Assam and Arunachal Pradesh. Molecular studies revealed the presence of only 1 species 
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i.e. An. baimaii (formerly known as species D) of the An. dirus complex so far in the 

areas surveyed.  
 

Filariasis 
The work on Integrated filariasis control involving the effect of single annual 

dose of mass DEC therapy and vector control measures on transmission of lymphatic 

filariasis in a tea garden setup was continued. After the sixth round of mass DEC therapy, 

the mf rate dropped down from the initial prevalence of 10.3% to a negligible level 

(0.4%) along with very significant drop in vector infection rates in the study population. 

DEC was well accepted in the study population.  

 

Trematode infections 
Study on Molecular characterization and infrapopulation differentiation of 

Paragonimus in NE India was continued during the year. Phylogenetic analysis of the 

second internal transcribed spacer (ITS2) of nuclear ribosomal DNA (rDNA) revealed 

that human paragonimiasis in Arunachal Pradesh is due to P. heterotremus. Chest X-ray 

of P. heterotremus infected patients revealed that air space consolidation (75%) was the 

most dominant pulmonary lesion followed by cavitary lesions (14.7%), mediastenal 

adenopathy (11.8%), nodular lesions (4.4%) and patchy ground-glass opacity (4.4%). 

 

Japanese encephalitis & West Nile virus 
Study was initiated on Molecular epidemiology and immune response against JE 

virus strains in north-east India to genotype the circulating JE virus strains and to analyse 

anti-JE virus antibody response in clinical and sub clinical JE infections. Along with it a 

new study to find out the prevalence of West Nile virus activity and to incriminate its 

mosquito vector species in Assam was initiated.  

 
Influenza 

Under the project Multi-site monitoring of human influenza virus in India a total 

of 317 nasal/throat samples were collected for isolation and characterization of the 

prevalent human influenza strains in Dibrugarh district.  A total of 6 isolations of H1N1 

virus were made during the year. 

 
HIV/AIDS and Drug Abuse 

Work was continued on the mapping, size estimation and integrated behavioural 

and biological assessment for HIV/AIDS in Manipur and Nagaland covering 5 districts in 

these 2 states. Respondent Driven Sampling method was used to collect behavioural and 

biological data among IDUs in Manipur and among IDUs and FSWs in Nagaland with an 

estimated sample size of 400 for each target groups in each district. Behavioural and 

biological data collection and laboratory testing have been completed. Simultaneously the 

Phase I of the ICMR Task Force project entitled Studies on HIV/AIDS and Drug Abuse in 

Mizoram and Nagaland was continued. The prevalence of HIV, HCV and HBsAg 

(Australia antigen) among the injection drug users in Mizoram was found 15.3 %, 70.1 

%, and 6.2 % respectively with significantly higher (P=0.047) prevalence of HIV among 

female IDUs (24.4%) than males (12.1%). In Nagaland, the prevalence of HIV, HCV & 

HBsAg among the IDUs was found 6.7 %, 37.8 %, & 4.2 % respectively. Work on HBV, 

HIV genotyping/ subtyping for B, C, CRF 01- AE, CRF 07-BC, CRF 08-BC subtypes 
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genotyping was initiated which resulted in detection of Genotytpe C of Hepatitis B for 

the first time from northeast India.  
 

Bacterial infections 
 Work was continued on Molecular epidemiology of tuberculosis in select 

populations of north-east  India. Out of 334 sputum samples collected from the suspected 

TB patients in Assam, Meghalaya Arunachal Pradesh and Nagaland, 133  were  found 

positives for AFB on direct smear. The drug susceptibility profiling of 12 isolates of M. 

tuberculosis revealed that 9 strains were susceptible to refampicin, streptomycin and 

isoniazid by proportion method; 2 strains (1 each from Dibrugarh and Guwahati), were 

MDR-TB, and  4 strains were susceptible to all the 5 antibiotics tested. A total of 16 

among the AFB positive cultures were confirmed belonging to Mycobacterium 

tuberculosis complex based on biochemical tests and  amplification of hsp 65 gene region 

and restriction digestion with enzymes Bst EII and Hae III. 

 

Malaria outbreak investigations 
Wide spread malaria outbreaks occurred in Assam during April-June 2006 

causing heavy morbidity and mortality. This outbreak was investigated in districts 

Golaghat and North Lakhimpur of Assam and Tirap district of Arunachal Pradesh. An 

attempt was made to understand the genesis of these out breaks and suitable remedial 

measures were communicated to the state health authorities. 
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(a) CARDIO -VASCULAR DISEASES 

 

Project -  1:  Study of some genetic aspects of essential hypertension in  

                   north -east region  
        

Investigators  :  Dr. J. Mahanta, Dr. N. C. Hazarika (RMRC, Dibrugarh) ; Dr. D. 
                           Mohanty,  Dr. K. Ghosh, Dr. S. Shetty (IIH, Mumbai)  
Duration : 3 Years (Oct 2003 ð Sept 2006) 
Funding : ICMR (EM) 

          
 

This was a collaborative study with IIH, Mumbai to investigate the genetic basis 

of differential pattern of hypertension in Mizo, indigenous Assamese and tea garden 

worker (TGW) population of Assam using 3 genetic markers viz. ACE polymorphism, 

SNPs in hypertensive families, and Angiotensin receptor polymorphism. A total of 733 

samples (Assamese 107, TGW 147, Mizo 479) were collected and analyzed.  

Analysis for ACE insertion/deletion gene polymorphim revealed higher frequency 

of deletion/deletion (DD) polymorphism among the hypertensives in Mizos and TGW  in 

comparison to normotensives. A total of 476 DNA samples (TGW 147, Assamese 36, 

Mizo 293) were analyzed for polymorphism of other candidate genes of hypertension. 

The angiotensinogen M235T -M/T genotypes were more prevalent among the 

hypertensive subjects of all the three ethnic groups. However, a varied distribution of 

Adducin genotypes in the study communities was observed. Higher prevalence of 

Tryp/Tryp genotypes was seen among Mizo and Assamese subjects whereas TGW had 

higher prevalence of Gly/Gly genotypes.  

To understand endothelial functions in these subjects, prevalence of endothelial 

nitric oxide synthatase (e-NOS 4 and e-NOS 7) gene polymorphism was studied. e-NOS 

4 (bb) and e-NOS 7 (Asp/Asp) was found to be higher in all the three ethnic groups than 

other genotypes. Polymorphism of AGTR1 with higher frequency of A/A were observed 

in the three ethnic groups. The DNA samples were also analyzed for aldosterone synthase 

gene- intron conversion/wild type (IC/WT) and steroidogenic factor (SF) polymorphisms. 

Higher prevalence of WT of aldosterone synthase and TT of SF polymorphisms was 

observed in all the study groups. 
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Project -  2: Salt sensitivity and gene polymorphisms in essential hype rtension  

                   in tribal population of Mizoram, Tea Garden community of Assam  

                   and indigenous Assamese population 

 
Investigators  :  Dr. N. C. Hazarika, Dr. J. Mahanta, Dr. P. K. Borah (RMRC, 
                           Dibrugarh); Dr. Meenakshi Sharma (ICMR Hqts, New Delhi); Dr. 
                           Q. Pasha (IGIB, New Delhi) 
Duration :  3 Years (May 2005 ð April 2008) 
Funding : ICMR (EM)  

 

Institute of Genomics and Integrative Biology (IGIB), New Delhi and ICMR Hqts 

collaborated in the study with RMRC, Dibrugarh. The study was done in 3 different 

ethnic groups viz.  Assamese population, Tea garden workers (TGW) and Mizo 

communities. Study subjects were phenotyped as salt sensitive (SS) and salt resistant 

(SR) categories. Candidate gene polymorphisms associated with hypertension and alon 

with salt sensitive/resistant status was studied.  

Phenotyping of salt sensitivity was based on the change in MABP after supervised 

salt introduction. Salt introduction study has been completed in 183 probands (TGW 87, 

Assamese 65, Mizo 31) and 150 controls (TGW 65, Assamese 54, Mizo 31). 

2.1  Salt sensitivity pattern 

2.1.1 Tea garden community: Among probands, salt sensitivity was observed in 38.9% 

(34/87) subjects, whereas salt resistance was in 52.2% (47/87) and 8.9% (8/87) were of 

indeterminate group. Among the controls, 6.2% (4/65) were salt sensitive, 80.0% (52/65) 

salt resistant and 13.8% (9/65) were in the indeterminate group. 

 

2.1.2 Assamese community: Of 65 probands, salt sensitivity was observed in 30.0 %, salt 

resistance in 60.0% and indeterminate type in 10.0% subjects. Salt sensitivity was 

predominant (50.9%) in controls.  

 

2.1.3 Mizo community: Salt sensitivity in 32.3% (10/31), salt resistant in 41.9% (13/31) 

and indeterminate response in 25.8% probands was observed. The corresponding values 

among controls were 9.8% salt senstitive, 70.9% salt resistant (22) and 19.4% 

indeterminates. 
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2.2 Angiotensin Converting Enzyme gene polymorphism 

Polymorphism of Angiotensin Converting Enzyme (ACE) gene was studied in the 

three communities (Fig-1). Frequency of Insertion/Insertion genotype was found higher 

in the salt sensitive subjects than in salt resistant in  Assamese and TGW communities. 

However, in Mizos, higher frequency of Deletion/Deletion and Insertion/Deletion 

genotypes were observed in salt sensitive subjects as compared to salt resistant group.  

 

 

Fig-1: ACE I/D polymorphism as visualized in 1.5% agarose Gel electrophoresis 

 

Estimation of blood sugar, blood urea, serum creatinine, urinary total protein 

urinary electrolytes (sodium and potassium) and creatinine was done. Renin and 

Aldosterone estimation was carried out in 281 samples using radioimmunoassay (RIA) 

kit.  

 

 

(b) CANCERS 

 

Project -  3: Comprehensive study of carcinoma oesophagus at north -east  

                  India: Multidiscipline approach  
 

Investigators  : Dr. J. Mahanta, Dr. R. K. Phukan, Dr. N. C. Hazarika (RMRC, 

                          Dibrugarh) ; Dr. S. Saxena, Dr. S. Kapur (IOP, New Delhi) ; Dr. B. 

                          C. Das, Dr. J. K. Sharma (ICPO, New Delhi) 

Duration  : 4 Years (2004 ï 2008) 

Funding : ICMR (EM)  
 

Assam reports the highest incidence of esophageal cancer in India. Large 

geographical variation and familial aggregation in its incidence suggest that 

environmental exposure as well as familial pedigree is causally important. A 

collaborative study on the oesophageal cancer was initiated in 2004 to investigate 

ID 

319bp DD

D 

II  597bp 
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whether the etiologic significance of familial clustering represents inherited susceptibility 

or common familial exposure to some cultural, dietary or other environmental stimuli.  

 

3.1 Work done at RMRC, Dibrugarh   

A total of 209 new histologically confirmed esophageal cancer cases have been 

recruited in the study since August 2004. Epidemiological information regarding the 

family history, socio demography, food habits and other associated habits of the index 

cases were collected. A total of 74 blood samples and 33 biopsy samples were 

transported to IOP & ICPO, New Delhi for the molecular analysis.  

 

3.1.1 Socio demographic information 

 

 More than 70% of the recruited cases of oesophageal cancer were in the age group 

of 40 -70 years with mean age of 55.1+10.8 years and male: female ratio of 2.9:1 (Fig-2). 

Nearly 70% cases were from rural areas; 57.0% were educated up to primary & middle 

level. Occupation wise 23% cases were service holders, 9% business persons, 23% 

cultivators, 20% house wives, 9.0% unskilled workers and 5% were skilled workers. 

 

3.1.2 Clinical findings 

 

 All the cases were confirmed by histology and endoscopic examination. Site wise, 

26.8% cases were of oesophageal cancer in the lower third, 49.3% in the mid-third and 

14.4% in the upper-third region of the esophagus. 84.6% cases were of squamous cell 

carcinoma and 7.3% were adenocarcinoma. About two-third of the cases (35.9%) were 

diagnosed in the age group of 50 - 59 years (Fig-2).  
Age & Sex distribution of Oesophageal Cancer Cases

40 30 20 10 0 10 20

30 to 34

35 to 39

40 to 44

45 to 49

50 to 54

55 to 59

60 to 64

65 to 69

70 to 74

75 to 79

80 & above

Male Female
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Fig-2: Age & sex distribution of oesophageal cancer cases 

3.1.3 Family history 

 

 35.9% (75/209) cases had the history of any cancer in their families while 28.0% 

had history of esophageal cancer in their families. Esophageal and other cancers had 

occurred in 50.1% of the cases among 1
st
 degree relationship (Fig-3).  

SPOUSE = 8

(Ca.Eso=2)

TOTAL CASES

209

2nd DEGREE =11

(Ca.Eso=5)

1st DEGREE = 38

(Ca.Eso=10)
SIBLING

0

NO BLOOD RELATION=18

(Ca.Eso=4)

FAMILY HISTORY

75 (35.9%)

FAMILY HISTORY OF ESOPHAGEAL CANCER 

PATIENTS

MULTIPLE  CASES OF  CANCER IN FAMILY HISTORY = 6

(Ca.Eso=1)

 

Fig-3 : Family history of oesophageal cancer patients 

 

The reported crude rates of oesophageal cancer varied noticeably by relationship 

(Table-1). The lower rates reported for second degree relationship compared to that of 

first degree and spouses. 

 

Table-1: Occurrence of oesophageal cancer by family relationship 

 

Relationship 

Oesophageal Cancer 

No                    Yes 

 

Total 

 

Crude Rate (%)  

Spouse 201 8 209 3.83% 

First Degree 1325 38 1360 2.79% 

Second Degree 1910 11 1500 0.73% 

No blood relation 1147 18 1160 1.55% 

 

Project -  4 : Population based Northeast Cancer Registry Programme  
 

Investigators  : Dr. J. Mahanta, Dr. R. K. Phukan, Dr. N. C. Hazarika (RMRC, 
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                          Dibrugarh) ; Dr. M. S. Ali (AMCH, Dibrugarh); Dr. J. N. Sharma  

                          (DR. 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  : 5 Years (2003 ï 2008) 

Funding : ICMR (EM)  
 

 

Under this project, a total of 6 cancer registries have been operational since 2003, 

3 in Assam (Assam Medical College, Dibrugarh; Dr.B.B.C.I. Hospital, Guwahati & 

Silchar Medical College, Silchar), and 1 each in Sikkim (STNM Hospital, Gangtok), 

Manipur (RIMS, Imphal) and  Mizoram (Civil Hospital, Aizawl). The  central monitoring 

unit is based at Regional Medical Research Centre, Dibrugarh. The number of cancer 

cases and its distribution, as reported by different registry units of north-eastern states 

during 2003 and during 2004 is given in Table-2.  

 

Table-2: Cancer cases reported by different cancer registry units of North- 

                Eastern States (2003-04) 

 

Cancer Registries Male Female Total 

Guwahati 1269 950 2219 

Aizawl 1209 949 2158 

Dibrugarh  765 559 1324 

Imphal  317 377 694 

Sikkim 314 323 637 

Silchar 175 115 290 

 

The crude incidence rate varied from 46.9 per 100,000 in females in Dibrugarh 

district to as high as 173.4 in males in Aizawl district. A similar range is observed for the 

age adjusted incidence rate (AAIR) and truncated rate as well. 

4.1 Leading sites of cancer 

4.1.1 Mizoram 

 This registry covers the entire state of Mizoram. Cancer of the stomach was the 

leading site of cancer in males in Mizoram state as a whole (AAR: 50.6), Aizawl district 
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(AAR: 57.3) and other districts (AAR: 46.9). The relative proportion of this site of cancer 

varied from 19.7% in Aizawl district to 29.9% in other districts. Cancer of the oesophagus, 

lung, hypopharynx and liver were among the other leading sites of cancer. Among females, 

in entire Mizoram state, the leading sites of cancer was lung (AAR: 24.7) followed by 

stomach (AAR: 23.3), cervix (AAR: 19.9), breast (AAR: 16.7) and ovary (AAR: 3.6). In 

Aizawl district, the leading sites of cancer were lung (AAR: 42.2), cervix (AAR: 30.6) 

followed by stomach (AAR: 33.6), breast (AAR: 26.0) and ovary (AAR:6.1). In other 

districts, the pattern was more or less similar . 

4.1.2 Imphal West district 

 Lung was the leading site of cancer in both males (AAR: 19.0) and females (AAR: 

16.2) in Imphal West district of Manipur state sharing 20.8% of all cancers in males and 

16.1% in females. In males, cancer of the stomach (AAR: 8.2), oesophagus (AAR: 6.7) and 

nasopharynx (AAR: 5.5) were next to that of lung cancer as the leading sites. In females, 

cancer of the cervix uteri (AAR: 14.2), breast (AAR: 12.5) and thyroid (AAR: 4.8) 

followed lung cancer. 

4.1.3 Assam 

4.1.3.1 Kamrup urban district  

  In males, oesophagus was the leading site of cancer contributing about 18.8% of the 

total cases with an AAR of 32.6 per 100,000 followed by hypopharynx (AAR: 22.3), lung 

(AAR: 14.8), tongue (AAR: 12.2) and mouth (AAR: 8.7). In females, breast was the 

leading site of cancer contributing 18.6% of the total cases followed by cancer oesophagus 

(AAR: 21.1), cervix (AAR: 19.0) and ovary (AAR: 10.0) 

4.1.3.2 Silchar town 

 In males, the first five leading sites of cancer were: larynx (AAR: 10.7), lung 

(AAR: 10.4), oesophagus (AAR: 8.8), tongue (AAR: 8.3) and hypopharynx (AAR: 6.7). In 

females, the leading sites were: oesophagus (AAR: 12.1), breast (AAR: 11.5), cervix uteri 

(AAR: 8.9), mouth (AAR: 5.5) and gall bladder (AAR: 5.1) 

4.1.3.3 Dibrugarh district 

 In males, oesophagus was the leading site of cancer with an AAR of 15.7 per 

100,000 contributing about 17.5% of the total cases followed by cancer of hypopharynx 

(AAR: 11.0), stomach (AAR: 7.5), mouth (AAR: 6.3) and lung (AAR: 5.5). In females 
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cancer of the breast (AAR: 11.7) was the leading site followed by cervix uteri (AAR: 7.9), 

oesophagus (AAR: 8.2), gall bladder (AAR: 5.8) and ovary (AAR: 3.6) 

4.1.4 Sikkim 

 This registry covers the entire state of Sikkim. In males cancer of the stomach 

(AAR: 14.2) was the leading site followed by oesophagus (AAR: 7.7), liver (AAR: 6.0), 

larynx (AAR: 5.0) and lung (AAR: 5.2). In females, the leading sites of cancer were breast 

(AAR: 13.3), cervix uteri (AAR: 9.4), oesophagus (AAR: 6.8) and lung (AAR: 6.2). 

 

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

                   & Pesticides  

 
Investigators  :  Dr. J. Mahanta, Dr. R. K. Phukan, Dr. N. C. Hazarika (RMRC, 
                           Dibrugarh); Dr. H. N. Saiyed (NIOH, Ahmedabad); Dr. S. Saxena 
                           (IOP, New Delhi); Dr. B. C. Das (ICPO, New Delhi); Dr. Nand 
                           Kumar (NCRP, Bangalore) 
Duration :  3 Years (April 2005 ð March 2008) 
Funding :  ICMR (EM)  

 

 

North-Eastern states of the country have been reporting a very high incidence of 

cancer of all anatomical sites together as well as high incidence of sites of cancer 

associated with use of tobacco and some sites which have been related to pesticide 

exposures. This collaborative study is investigating the link between carcinogenic 

contents of tobacco used in North East India, exposure to pesticides and genetic variation 

including polymorphism/mutations associated with ethnic variation. The study is being 

carried out in the six population based cancer registry areas of the north-east India with a 

Case-Control epidemiologic design. Four major TRC (Stomach, Lung, Oesophagus & 

Oral cavity) for tobacco exposure and Breast and NHL for pesticide exposure have been 

included in the study. Epidemiological information has been collected from a total of 566 

cases so far (Table-3).  

Table-3: Age & Sex wise distribution of cancer cases 

Age 

group 

 

Guwahati 

 

Sikkim Dibrugarh  Manipur  Silchar Mizora

m 

Total 

M F M F M F M F M F M F M F 

Ò 30 

 

14 10 0 0 5 1 0 5 3 7 0 1 22 24 

31ï40 16 16 0 1 5 3 9 2 12 14 6 3 48 39 
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41ï50 

 

16 14 2 3 9 6 7 8 20 14 7 3 61 48 

51ï60 

 

32 16 7 4 18 12 19 3 19 14 10 6 105 55 

61ï70 

 

22 6 4 4 17 9 15 3 11 5 13 7 82 34 

> 71 
 

4 3 4 2 9 4 5 1 6 1 7 2 35 13 

Total 104 65 17 14 63 35 55 22 71 55 43 22 353 213 

 

About 70% of the cases were from the age group of 40-70 years. Majority of the 

cases were literate up to primary and middle level. In Manipur, among the tobacco related 

cancers, lung was the major site followed by oral, stomach and oesophagus; and among 

pesticide related cancers, breast was the major site among females and NHL among 

males. In Sikkim, among the tobacco related cancers, oral and lung cancer were the major 

sites followed by oesophagus and stomach; and among pesticide related cancers, breast 

was the major site among females. In Mizoram, major tobacco related cancer sites were 

stomach and lung among males and breast among females.  

The blood, tissue and urine samples collected from cancer patients and normal 

individuals are being analyzed at IOP, ICPO and NIOH.  

 

(c) NUTRITION  

Project -  6: Study on sub -clinical vitamin A deficiency among  children (6 -71 

                  months) of Assam and Rajasthan  
 

Investigators  : Dr. S. K. Sharma, Dr. N. C. Hazarika, Dr. J. Mahanta (RMRC, 
                          Dibrugarh)  
Duration : 6 Months (May ð Nov 2006) 
Funding  : ICMR (Task Force) 

 

This ICMR task force study, under the sponsorship of UNICEF, was launched to 

assess the magnitude of sub-clinical vitamin A deficiency in children of Assam and 

Rajasthan. Of the 6 selected study districts in Assam, RMRC Dibrugarh worked in 

Dibrugarh and Lakhimpur districts.  

  One thousand and five children (Dibrugarh 505, Lakhimpur 500) in the age group 

of 6-71 months were included in the study. Clinically prevalence of vitamin A deficiency 
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was assessed in children in the age group of 24 to 71 months. Collected blood samples 

were processed immediately in the field, serum e stored in the liquid nitrogen and finally 

transported in liquid nitrogen to the Centre for analysis by HPLC.  

 Mean age (± SD) of study subjects in Dibrugarh district (267 boys, 238 girls) was 

53.5±16.0 months.; in  Lakhimpur district (273 boys, 227 girls) it was 50.4+17.8 months. 

The prevalence of night blindness was 2.77 and 0.8% in Dibrugarh and Lakhimpur 

districts respectively. However, Bitotôs spots were not observed in children of both the 

districts. 

The retinol level of the serum samples obtained form Dibrugarh district were also 

quantified by HPLC adopting the protocol standardized for the study.  Sub-clinical 

vitamin A deficiency, based on retinol levels in the serum, was 37.2% in Dibrugarh 

district (Fig-4). The status of deficiency in boys and girls were 36.0 and 38.7% 

respectively. The mean serum retinol level of the children was 23.0± 7.2 ɛg/dl ( 23.1 ± 

7.4 in boys and 22.9 ± 7.0 ɛg/dl in girls). 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-4: Status of sub-clinical vitamin A deficiency in Dibrugarh district  

 

(d) PANCHAYATI  RAJ 

 

Project -7:  A study of roles and capacities of Pan chayati Raj Institutions  

                     to manage the grass root health sysyem  

 

Investigators: Dr. H. K. Das,  Dr. J. Mahanta  

Duration       : 20 Months (March 2006 ï Nov 2007) 

Funding        : ICMR (Task Force) 
 

A multi centric Task Force study titled A study of roles and capacities of 

Panchayati Raj Institutions to manage the grass root health system was initiated to 

Fig: 1  Status of sub clinical vitamin A 

deficiency in Dibrugarh district

62.8% 37.2%

>20ɛg/dl< 20ɛg/dl



 21 

document roles, responsibilities and powers of PRIs in relation to health issues provided 

under constitutional provisions and to know the level of devolution of this power to PRIs 

by the state. Of the 3 study districts in Assam viz. Jorhat, Sonitpur and Dhemaji, having 

high, medium and low human development indices respectively, surveys were completed 

in Jorhat and Dhemaji districts. A total of 300 respondents in each district (25 males and 

25 females in a village; total 6 villages in 2 block panchayats) were interviewed through a 

questionnaire.   
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(a) MALARIA  

Projec t -  8:   A randomized therapeutic trial of sulfadoxine -pyrimethamine  

                    alone  and  in  combination  with  artesunate  in uncomplicated  

                    falciparum malaria cases in Indo -Myanmar border districts of  

                    Aru nachal Pradesh 
 

Investigators : Dr. P. K. Mohapatra, Dr. Anil Prakash, Dr. D. R. Bhattacharyya 
Duration  : 21/4 Years (Sept 2004- Nov 2006) 
Funding   : ICMR (EM)  

 

Having completed the study in Lohit district of Arunachal Pradesh during the first 

year, the study was extended to 2 CHCs in Changlang district of Arunachal Pradesh viz. 

Miao and Jairampur during the reporting year. In Miao CHC, a total of 1,922 fever cases 

reporting to OPD were screened of which 210 were found positive for malaria (SPR 

10.9%) including 170 Pf, 37 Pv, and 3 Pf+Pv mixed. Among the malaria positives, 90 

uncomplicated Pf cases, satisfying inclusion and exclusion criteria, were recruited in the 

study and 45 cases each were allotted randomly to the two arms of treatment i.e. 

sulphadoxine-pyrimethamine (SP) and SP+artesunate. In case of SP treated cases 

adequate clinical and parasitological response (ACPR) was found in 47.6% (20/42) 

whereas in SP+artesunate group, ACPR was 100% (43/43). Treatment failure with SP 

was found in 52.4% cases (ETF 40.5%, LCF 11.9%). In Jairampur CHC, a total of 700 

fever cases were screened of which 152 were found malaria positives (SPR 21.7%) 

including 108 Pf (Pf proportion 71%) and 44 Pv cases. Among the malaria positives, 50 

cases of uncomplicated Pf malaria, satisfying exclusion and inclusion criteria, were 

followed up (25 cases each in SP and SP+artesunate groups). ACPR in 36% cases of SP 

(9/36) was found and treatment failure was recorded in 64% cases (ETF 24%, LTF 32%, 

LPF 8%). In cases treated with SP+artesunate, ACPR was 96% (24/25) and only 1 case 

of LPF (4%) was found. 

Project -9 : Characterization of the P. falciparum   strains prevalent in north  

                   -eastern state, Assam  
 

Investigators : Dr. J. Mahanta, Dr P. K. Mohapatra (RMRC, Dibrugar h); 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  : 3 Years (November 2005 ï October 2008) 
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Funding  : ICMR  (EM)            
This collaborative study was initiated in February, 2006. Molecular biology 

laboratory was set up and protocols for amplification of pfmdr1 and pfcrt genes 

amplication were standardized. In North Lakhimpur district of Assam a total of 300 fever 

cases were screened and 14 isolates of P. falciparum were collected. DNA extraction and 

PCR amplification of pfmdr1 and pfcrt genes of these isolates were accomplished. 

 

Project -  10: Anti -mosquito and anti -malarial activities of some select plants  

                    of north -east India  
 

Investigators : Dr. Anil Prakash, Dr. S. K. Sharma, Dr. P. K. Mohapatra, Dr. D. R. 

                          Bhattacharyya 

Duration      :  2
1/4

 Years (March 2005 ï May 2007) 

Funding        : ICMR (EM) 
 

Anti-mosquito and anti-malarial activity of 7 plants of north-east India, found 

promising in previous preliminary study (5 plants for anti-larval, 1 plant for repellent and 

1 plant for anti-malarial activity), were quantified in this study. During the reporting 

period, the in vitro antimalarial activity of RMRC/MAL/05 against chloroquine resistant 

Plasmodium falciparum was also evaluated. IC50 values of 334 µg/ml and 391 µg/ml  

 

  

in vitro culture maintenance of P.falciparum in vitro testing of plant extracts 

 

were obtained for methanolic-chloroform and methanolic aqueous extracts respectively. 

In addition, the in vivo antimalarial activity of the plant coded RMRC/MAL/05 was 
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investigated. The crude extract(s) of the roots of this plant were evaluated against rodent 

malaria parasite, Plasmodium yeolli in mice model using Peterôs 4-days suppressive test. 

The ED50 values for petroleum ether, methanolic-chloroform and methanolic-aqueous 

extracts were found to be 32, 72 and 30 mg/kg body wt. respectively on day-4; on day-6 

these values dropped to 78, 79 and 66 mg/kg body wt. Test mice treated with the plant 

extract survived longer (6-20 days post treatment) in comparison to Control mice (5.5-7 

days post treatment).  

Petroleum ether and methanolic-chloroform extracts of the roots of the two plants 

viz RMRC/MAL/02 and RMRC/MAL/04 had shown very good mosquito larvicidal 

activity. During the reporting period, shoot extracts, coded RMRC/MAL/03 and 

RMRC/MAL/06, of these plants were prepared and evaluated against larvae of Anopheles 

stephensi, Culex quinquefasciatus and Aedes aegypti (Table-4). Shoot extracts of both 

these plants exhibited feeble and much lower larvicidal activity as compared to their root 

extracts. 

 

Table-4: Larvicidal activity of  the select plants of north-east India 

 

 

         Plant/extract 

Cx. quinquefasciatus Ae. aegypti An. stephensi 

LC 50  

(ppm) 

LC 90  

(ppm) 

LC 50  

(ppm) 

LC90  

(ppm) 

LC50 

(ppm) 

LC90 

(ppm) 

RMRC/MAL/03     PE 

                               MC 

170.9 669.9 123.3 391.6 112.2 333.5 

148.7 596.8 38.98 109.9 44.9 69.5 

RMRC/MAL/06    PE 

                              MC 

16.33 91.83 458.3 - 15.7 148.9 

256.2 - 158.9 - 186.8 - 

Propoxur 

(Standard) 

0.41 - 0.45 - 0.44 - 

-Could not be determined 

 

 Half life (time needed for doubling the LC50 value) values of the petroleum ether 

root extracts of RMRC/MAL/02 and RMRC/MAL/04 were determined. The residual life 

of RMRC/MAL/02 was nearly 3 days against Ae. aegypti and less than 3 days against An. 

stephensi. In case of RMRC/MAL/04 it was <2 days against An. stephensi and between 2 

and 4 days against Cx. quinquefasciatus. 

 Repellent activity of the oil of the bulbs of the plant coded RMRC/MAL/14 was 

tested. It showed a moderate repellency by registering protection time of 60, 120 and 180 
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minutes against Aedes aegypti mosquitoes at 0.5, 1 and 2 mg/cm
2 

dosages respectively. 

However, it was totally ineffective against Anopheles stephensi.  

 

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        :  3 Years (March 2006 ï February 2009) 

Funding         : ICMR (EM) 

 

 

This study is investigating distribution of the member species of the An. dirus 

complex, the major vector of malaria in forest areas of north-east India, using second 

internal transcribed spacer (ITS-2) of r-DNA as a species diagnostic marker. The ITS-2 

region of the r-DNA gene from 17 specimens of An. dirus complex mosquitoes, collected 

from Assam, Meghalaya, Nagaland and Arunachal Pradesh states, was amplified and 

sequenced. The ITS2 region was found to be 479 bp long and no intraspecific variation 

was observed. The north-east Indian sequence of ITS-2 was found identical to that from 

Thailand, Myanmar and Bangladesh. Surveys of An. dirus complex mosquitoes from 

various geographical areas in the states of Mizoram, Assam and Arunachal Pradesh were 

carried out. The Allele Specific Polymerase Chain Reaction (ASPCR) based 

identification method, developed by Walton et al., 1999, was standardized and employed 

for identifying the prevalent species of An. dirus complex. Molecular identification of 23 

specimens from Mizoram, 46 specimens from Assam and 12 specimens from Arunachal 

Pradesh has, so far, revealed the presence of only An. baimaii (formerly known as species 

D) of the An. dirus complex (Fig-5). 

 

 
Fig-5: Diagnostic PCR product (306 bp) for An. 

dirus D (= An. baimaii); lane 4-dirus D from 

Dibrugarh, Assam; lane 5-dirus D from Jorhat, 

Assam; lane-6 dirus D from Golaghat, Assam; 

lane-7 dirus D from East Garo Hills, Meghalaya; 

lane-8 dirus D from Peren, Nagaland; lane-9 

dirus D from Dimapur, Nagaland; lane-10 dirus 

D from Changlang, Arunachal Pradesh 

 
 

 



 27 

Project -12: I mpact of malaria on pregnant women and pregna ncy  

                  outcome 
 

Investigators : Dr. A.M. Khan , Dr. P. K. Mohapatra, Dr. P. Dutta, Dr. J. Mahanta 

Duration        :  2 Years (March 2006 ï January 2008) 

Funding         : ICMR (EM) 

 

 

Malaria during pregnancy causes high mortality to mother and often results in still 

birth and low birth weight baby. The present study is investigating the effect of malaria, 

specially falciparum malaria, on pregnant women and its outcome in Assam. The study is 

being carried out at four locations viz. Doomdooma, Margherita, Bokakhat, and Titabor. 

A total of 118 pregnant women visiting antenatal clinics have so far been enrolled of 

which 6 subjects were found positive for malaria (5 P. vivax and 1 P. falciparum). Most 

of the enrolled subjects were in first or second terms of pregnancy at the time of 

recruitment. All positive subjects were treated as per the NVBDCP norms and no 

complication was reported.. Monitoring of enrolled subjects is in progress.  

Project -  13: Malari a control in a forest fringe village of Assam ð a pilot study  
 

Investigators  : Dr. P. Dutta, Dr. A. M. Khan, Dr. S. A. Khan, Dr. N.C. Hazarika 

Duration  : 3 Years (2003 ï 2006) 

Funding          : ICMR (EM) 
 

This study, having objective of developing a module to control malaria through 

reduction of man-vector contact, was undertaken in four forest fringed villages (sectors-

A, B, C, D) bordering Bokakhat town and Karbi Anglong districts of Assam. Intervention 

used in Sector A comprised of insecticide treated bed nets (ITBN) plus mosquito 

repellent, only ITBN in sector B, repellent alone in sector C  and no intervention in sector 

D. After collecting base line entomological and parasitological data for one year in the 

study area, intervention measures were implemented and regular monitoring of malaria 

prevalence and vector densities was done for the next 2 years. In addition, IEC activities 

were carried out in sectrs A, B and C regularly in the form of exhibitions, lectures, group 

discussions in different schools, community halls etc. 

After implementing intervention measures, malaria prevalence came down 

drastically in areas covered under ITMNs alone or with repellents both in 2
nd

 and 3
rd

 year 

of the study. However, in the area with only repellent, there wasnôt any great reduction in 
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malaria morbidity while in no intervention area, the malaria morbidity remained quite 

high (Fig-6).  

Malaria prevalence pattern in the four study sectors
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Fig-6 : Malaria pattern in the study areas after implementing intervention 

 

Similarly, with the introduction of ITMN in Sector A (with repellent) and B (alone) the 

anopheline densities also came down drastically as compared to the pre-intervention 

period (Table-5). 

 

Table-5: Vector densities in the study area after implementing intervention 

 
Year 

after 

inter- 

vention 

 

Species 

Densities 

Range (Mean  SD) 

Sector A Sector B Sector C Sector D 

 

 

 

1
st
  

 

An. dirus 0-2 

(0.5 0.6) 

0-3 

(1.1  0.9) 

0-5 

(1.6  1.8) 

0-8 

(3.2  2.7) 

An. minimus 0-3 

(1.8 0.9) 

0-4 

(1.7  1.3) 

0-7 

(2.3  1.7) 

6-25 

(13.8  5.8) 

An. 

philippinensis 

0-5 

(1.9  1.5) 

0-7 

(2.50  2.1) 

1-14 

(5.7  4.4) 

5-28 

(15.4  6.9) 

Total 0-9 

(3.6  2.6) 

0-11 

(5.3  3.3) 

3-20 

(9.50  6.7) 

11-59 

(32.3  14.2) 

 

 

 

2
nd

  

 

An. dirus 0-2 

(0.7 0.6) 

0-3 

(1.2  0.8) 

0-3 

(1.3 1.0) 

0-12 

(2.9  3.4) 

An. minimus 1-3 

(1.7  0.7) 

0-4 

(1.8  1.09) 

1-7 

(3.0 1.7) 

10-21 

(16.0 3.9) 

An. 

philippinensis 

0-4 

(1.8  1.1) 

0-7 

(2.2  1.6) 

2-10 

(5.1 2.8) 

10-27 

(19.7 3.9) 

Total 1-9 

(4.2  1.9) 

0-11 

(5.1  2.6) 

3-20 

(9.4 5.1) 

21-55 

(38.6  9.2) 
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During the study period, no mortality or complicated malaria cases were detected 

in the intervention areas. The study showed  that this control module can effectively 

reduce malaria morbidity in an endemic area. 

 

(b) FILARIASIS  

 

Project -  14: Integrated filariasis control in a tea garden set up: Effect of  

                   single annual dose of mass DEC therapy in adjunct to vector  

                   control measures and community participation  
 

Investigators  : Dr. A. M. Khan, Dr. P. Dutta, Dr. S. A. Khan 

Duration  : 7 Years (2000 ï 2007) 

Funding          : ICMR (IM)  

 

 
 

Lymphatic filariasis patients 

 

The effect of single annual dose of mass DEC therapy and vector control 

measures on transmission of lymphatic filariasis in a tea garden setup covering about 

4,000 population in Dibrugarh district has been under investigation since 2000. At the 

beginning of the study (pre intervention), the mf prevalence in Group I (Cohort with out 

vector control measures) and Group II (Cohort with vector control measures) were 10.3 

and 10.2 % respectively. After completion of six rounds of mass DEC therapy, mf rate 

recorded in Group I was 0.8% and in Group II 0.37%. Reduction in geometrical mean 

intensity of the parasite was over 89 percent. Vector infection rate in both the groups 

dropped significantly to 0.03 % from the initial infection rate of 3.5% and moreover no 

infective stage mosquito were recorded. DEC was well accepted in the study population 
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and except few mild side effects no severe adverse effect of DEC noted during the whole 

study period.  

 

(c) TREMATODE INFECTIONS  

 

Project -15:  Molecular characterization and infrapopulation differentiation  

                    of  Paragonimus lung flukes in north eastern region of India  

 

Investigators: Dr. K. Narain, Dr. K. Rekha Devi, Dr. J. Mahanta 

Duration       : 3 Years (2005 ï 2008) 

Funding        : ICMR (EM)  
 

Paragonimiasis is endemic in many areas of north-east India, nevertheless, the 

species of Paragonimus present in NE region have not been adequately characterized. In 

view of this the present study was initiated to identify different species of Paragonimus 

prevalent in the region at molecular level and to study intra-specific genetic diversity of 

Paragonimus. The complete ITS2 gene sequence from eggs collected from the sputum of 

paragonimiasis patients in Arunachal Pradesh was 361 bases in length. The alignment of 

ITS2 sequences was unambiguous and lacked gaps. The sequences of Paragonimus eggs 

recovered from each of four patients were identical and 98.3% similar to Paragonimus 

heterotremus ITS2 sequences reported from China, Thailand and Vietnam (355 nt / 361 

nt). Six positions in ITS2 gene sequence of Paragonimus eggs from Arunachal Pradesh 

were variable. Four of the substitutions were transitions and two were transversions. 

Phylogenetic analysis using ITS2 gene sequences (Fig-7) showed that the sequences from 

Arunachal Pradesh are most similar to those of P. heterotremus.  
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  P. heterotremus Thailand AF159603 
  P. heterotremus China AY618758 

 P. heterotremus India DQ836248 

 P. macrorchis AF159608 

 P. skriabini skriabini AY618746 

 P. skrjabini miyazakii U96912 

 P. ohirai U96911 

 P. bankokensis AB248091 

 P. harinasutai AF159609 

 P. kellicotti AF159606 

 P. mexicanus AF538946 

 P. westermani Thailand AF159604 

 P. westermani Philipppines U96910 

 P. siamensis AF159605 

 P. westermani  Korea AF333278 

 P. westermani Japan U96907 

 P. westermani Malaysia U96909 

 P. westermani Taiwan U96908 

99 
99 

84 
97 

100 

93 

69 

43 

40 

77 
65 

100 

58 

56 

24 

0.01 

P. heterotremus group 

P. westermani 
group 

 

Fig- 7: Phylogenetic tree (using minimum-evolution method) of Paragonimus species based 

              on ITS2 sequences  

 

15.1 Molecular characterization of lung flukes 

 

             28S ribosomal gene sequence of P. westermani like lung flukes from Meghalaya 

and Arunachal Pradesh was also determined. The phylogenetic tree based on partial DNA 

sequences of 28S gene using Neighbour joining method (Fig-8) showed that the Indian 

Paragonimus westermani are related to P. westermani group of species but form a 

distinct lineage.  
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Fig-8: Neighbour joining phylogenetic tree based on 28S gene sequence 

 

 

           To study patterns of evolution among lung flukes belonging to Paragonimus the 

phylogenic tree using Minimum Evolution method (Fig-9) was constructed which also 

concluded that The Indian Paragonimus westermani are related to P. westermani group 

of species but form a distinct lineage. 
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Fig-9: Minimum evolution phylogenetic tree based on 28S gene sequence 

 

 

Non-metric multidimensional scaling (NMMS) based on distance matrices 

generated using K2P model was used to explore relationships among lung fluke taxa 

(Fig-10)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                        Fig-10: NMMS based on complete ITS2 sequences 
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15.2 Morphological characterization of lung flukes 

 

Morphological study of Paragonimus westermani like lung flukes was also 

undertaken (Fig-11).  

 

                         
 

Fig-11 : SEM showing shape and characteristics of body spines of adult flukes 
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VIRAL DISEASES  
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(a) JAPANESE ENCEPHALITIS  

 

Project -16: 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        :  3 Years (April 2006 ï March 2009) 

Funding         : ICMR (EM) 

 

 

This collaborative study with National Institute of Virology, Pune was initiated in 

2006 with an aim to investigate the molecular epidemiology of circulating JE virus along 

with analysis of anti-JE virus antibody response in clinical and sub clinical JE infections 

at peptide level in north-east India. 

 

16.1 Work done at RMRC, Dibrugarh 

  

Serum and CSF samples collected from hospitalised suspected Japanese 

encephalitis (JE) patients in various districts of Assam and Arunachal Pradesh were 

tested by MAC ELISA for JE. A total of  78 (51.31%) serum samples out of 152 tested 

were found positive for JE (Table-6). Serum samples from ten children around the 

residence of each MAC-ELISA positive case were collected to analyse anti-JE virus 

antibody response in clinical and sub-clinical JE infections at peptide level.  

 

Table ï 6: District wise results of MAC-ELISA positive JE cases in Assam 

 

 Sl.  

no. 

Distr ict Positive/ Total tested % positive 

1 Golaghat 46/79 58.2 

2 Sivasagar 8/23 34.7 

3 Dibrugarh 7/23 30.4 

4 Jorhat 7/13 53.8 

5 N.Lakhimpur 6/8 75.0 

6 Tinsukia 2/4 50.0 

7 Dhemaji 1/1 100.0 

8 Itanagar (Arunachal Pradesh) 1/1 100.0 

                                 Total  78/152 51.31 
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About 6% of mosquito pools (48/792), belonging to different species, collected 

from the areas of JE positive cases were found positive for the infection of flaviviruses 

(Table ï7)  

 

Table ï 7: Mosquito species found positive for flavivirus  

 

Sl 

No 

Species + ve pools 

1 Ma. uniformis 16 

2 Cx. vishnui  9 

3 Cx. tritaeniorhynchus 7 

4 Cx. pseudovishnui 4 

5 Ma. annulifera 3 

6 Ma. dives 2 

7 Cx. gelidus 2 

8 Cx. whitmorei 1 

9 Cx. fuscocephala 1 

10 An. annularis 1 

11 Mixed pool 1 

12 Cx. vishnui group 1 

 

16.2 Work done at NIV, Pune 

 In order to increase the sensitivity of JE virus isolation from mosquito pools the 

virus was amplified in BHK cells, monitored by Immuno-fluorescence and inoculated in 

mice. IFA positive pools were found to be positive by nested PCR mentioned above. The 

sickness in mice has been established. Sequence analysis of the C PrM region has 

indicated that the virus isolates are slightly different than the ones isolated from 

Gorakhpur region of UP (Fig-12). Further analysis of complete E gene and MAb 

characterization is under progress. 
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Fig- 12: Phylogenetic analysis of the C-prM region of JE virus  

 

Project -  17: Epidemiological evaluation of the impact of insecticide treated  

                    mosquito nets on incidence of seroconversion of Japanese  

                    encephalitis in selected endemic PHC areas of upper Assam,  

                    India  

 
Investigators  : Dr. P. Dutta, Dr. S. A. Khan, Dr. A. M. Khan, Dr. A.C. Phukan 
Duration : 3 Years (2003 ð 2006) 
Funding         : ICMR (EM) 

 

This study investigated the impact of insecticide treated bed nets (ITBNs) on the 

transmission of Japanese encephalitis in four villages of Dibrugarh district, Assam, 

namely, Athabari (human population under ITBNs), Kollolua (both human and pig 

population under ITBNs), Rajmai (pig population under ITBNs) and Madhupur (no 

intervention). After establishing base line data on seroconversion in pigs and humans 

along with vector densities during the first year, control strategies were instituted in 

earmarked areas and serological monitoring in pigs and human subjects and vector 

monitoring continued in all study areas during 2
nd

 and 3
rd
 year . 
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Before instituting intervention measures all the four areas exhibited high 

seropositivity for JE in Pigs and Human subjects. The vector densities recorded was also 

quite high in all the study areas (Fig-13). Cx. vishnui group mosquitoes were 

predominant in Rajmai and Kollolua whereas Mansonoids were high in Athabari and 

Madhupur. In Immunofluorescence test (IFT) of species wise pooled mosquito, four 

species viz. Cx. tritaeniorhynchus, Cx bitaeniorhynchus, Mn. Annulifera and Mn. dives 

were found to exhibit arboviral activity. During post-intervention period, seroconversion 

in humans came down in spite of high JE seroconversion in pig population in areas where 

only human or pig population was protected with ITMNs. The reduction in 

seroconversion in pigs as well as human subjects was very significant in comparison to 

no intervention area in the area where both pigs and human population was protected 

with ITMN. The seroconversion pattern in the second year was observed to be even 

lower than the first year. Overall results indicated that the use of insecticide treated 

mosquito nets can cut down Japanese encephalitis virus transmission in a community 

residing in JE endemic areas. 
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Fig-13:  Seropositivity and vector densities in the four study areas  
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(b) WEST NILE  / DENGUE VIRUS 

 

Project -18: Prevalence of West Nile virus activity in Assam:  Vector               

                  incrimination and Epidemiology  
 

Investigators : Dr. S. A. Khan, Dr. P. Dutta, Dr. A. M. Khan (RMRC, Dibrugarh) ;  

                         Dr. D. K. Patgiri (AMC&H, Dib rugarh); Dr. M. M. Gore , Dr. V. P. 

                         Bondre (NIV, Pune) 

Duration        :  3 Years (April 2006 ï March 2009) 

Funding         : ICMR (EM) 

 

 

This study in collaboration with NIV Pune was initiated in 2006 to find out the 

prevalence of West Nile (WN) activity in Assam and to incriminate its mosquito vector 

species. Serum and CSF samples were collected from hospitalised suspected Japanese 

encephalitis (JE) patients and e tested by MAC ELISA for JE. A total of 78 (51.31%) 

serum samples out of 152 tested were found positive for JE. The JE negative sera (74 

nos) were tested for presence of WN antibodies by MAC ELISA. A total of 13 such sera 

(18) were found to possess IgM antibodies against WN from 4 districts of upper Assam                 

 

Fig-14: West Nile reporting districts in Upper Assam 

 

(Fig-14). Neutralisation tests conducted on 9 nos. of  convalescent sera confirmed WN 

activity. This is the first ever report of WN virus from North eastern India A few cases 

had mixed infection with JE virus. Collection of more human and animal/bird sera from 

Tinsukia

a Dibrugarh 

Sibsagar 

Golaghat 


