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Objective of the proposal: Paragonimus metacercariae recovery and crab Identification from
various states of India.

Deviation made from original objectives if any, while implementing the project and
reasons thereof: The survey stations were extended to Himachal Pradesh and Uttarakhand
along with J&K for recovery of the parasite. This was done to ensure the recovery of the

parasite.
Field/Experimental work giving full details of summary of methods adopted:
Study type

Active surveys: Cross-sectional door-to-door surveys were carried out in the selected villages for

the detection of pulmonary paragonimiasis in selected fresh-water crab-eating communities.

Passive surveys: Suspected TB cases attending PHC/Microscopy centers in the selected villages

were screened for pulmonary paragonimiasis.

Faunal surveys: Faunal surveys of freshwater crabs in selected study villages were performed and

a parasitological examination of freshwater crabs was carried out.

Gene Sequencing: Molecular confirmation of freshwater crab species was based on sequencing
of two mitochondrial genes (16S rRNA gene and cox1 gene) and two nuclear genes (28S rRNA
and Histone3).

Results:

Active Survey:



Table: Result of IgG ELISA test on serum samples collected during active survey in the study state J&K (year wise data)
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A total of 7,515 people were enrolled for active survey of the various study stations for a total
period of 5 years. Blood samples were collected from a total of 498 eligible subjects. All the
collected blood samples were screened for antibodies against adult worm ES antigen of

Paragonimus species by IgG ELISA.

Passive Survey:

Table: Result of IgG ELISA test on serum samples collected during passive survey in the study state J&K (year wise data)
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During the passive surveys, blood sample were collected from 569 TB-suspected patients attending
PHCs/CHCs of various districts of Jammu& Kashmir. All the collected blood samples were

screened for antibodies against adult worm ES antigen of Paragonimus species by IgG ELISA.
Crabs collection and morphological identification

5,649 freshwater crabs were collected in the villages from districts of Jammu & Kashmir,
Himachal Pradesh, Uttarakhand. The crabs were identified as Maydelliathelphusa masoniana,
Sartoriana spinigera, Himalayapotamon jammuense, Acanthopotamon martensi,
Himalayapotamon emphysetum, Himalayapotamon robertsonium, Himalayapotamon sp.,
Maydelliathelphusa harpax, Himalayapotamon garhwalense, Himalayapotamon koolooense,

Hiamalayapotamon chambaesis.



Table : Morphological identification and microscopy examination of crabs collected from the study area.

Total no. of crabs collected Crab species identified

Locality

Maydelliathelphusa masoniana

Gho-manhan, Chadwal, Jammu

district.

Sartoriana spinigera

Chakrali village, Garhana

wetland, Jammu district

Himalayapotamon jammuense

Mangnar village, Poonch

district

Acanthopotamon martensi

Sai kalam village, Jammu

district

Himalayapotamon emphysetum

Jhajjar village, Jammu district

5,649 - :
Himalayapotamon robertsianum

Klai village, Poonch district

Himalayapotamon chambaensis

Chambal, Himachal Pradesh

Himalayapotamon koolooense

Rock Garden, HP

Himalayapotamon garhwalense

Srinagar, Uttarakhand

Himalayapotamon koolooense

Srinagar, Uttarakhand

Himalayapotamon emphysetum

Bijrani zone, Jim Corbett NP,
Uttarakhand

Maydelliathelphusa harpax

Jim Corbett NP, Uttarakhand

Acanthopotamon martensi

Jim Corbett NP, Uttarakhand
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Himalayapotamon koolooense

Himalayapotamon sp.

Acanthopotamon martensi
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Maydelliathelphusa harpax

Himalayapotamon garhwalense

Three species of crab were identified i.e. Himalayapotamon emphysetum, Acanthopotamon

martensi and Sartoriana spinigera from Jim Corbett National Park, Uttarakhand. Sequence of two

mitochondrial genes COX1 and 16srRNA of Himalayapotamon emphysetum which was collected from

Uttarakhand has been generated and will be the first submission of the same in gene bank from the reserve

area. A new species of freshwater crab Himalayapotamon jammuense has been identified from Poonch

district of J&K, the description of which is still in progress. Further three new species belonging to genus

Himalayapotamon sp. has been identified from Union Territory of Jammu and Kashmir.

Phylogenetic analysis: Molecular characterization of most of the identified crabs was carried out

along with the phylogenetic analysis of the same. For the first time collection of crab was done

from Jim Corbett National Park. Phylogenetic analysis of freshwater crabs from Jammu and

Kashmir and Uttarakhand area was carried out. Three new species of crab from Jammu has been

found. Sanger sequencing of other already known freshwater crab species has been done.
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Fig. 1. BI tree of new species of freshwater crabs from Jammu region (All the species in color

are first time submissions)

A summary sheet of not more than two pages under the following heads (Title, Introduction,

Rationale, Objectives, Methodology, Results)

Title: Human pulmonary paragonimiasis in crab-eating communities and smear-negative suspected TB

cases from some states of India (Union Territory Jammu and Kashmir)
Introduction

Pulmonary paragonimiasis is often misdiagnosed with smear-negative pulmonary tuberculosis due to
overlapping clinical manifestations and radiological pictures. Studies have revealed that pulmonary
paragonimiasis is one of the important public health concerns in the northeastern (NE) region of India.
However, in other states of India, the public health importance of paragonimiasis is not known. Anecdotal
studies have shown the presence of lung flukes in felines, canines and other animals from different states
of India. However, there is no comprehensive study available on human paragonimiasis in other states of

India from where lung flukes have occasionally been reported in animals. Although a few human case



reports have been published, no epidemiological or molecular evidence is available about the species of
lung flukes involved. Besides, information on crab species acting as intermediate hosts is also lacking. So,
it is important to survey freshwater crab-eating communities where the probability of finding foci of

pulmonary paragonimiasis is high.
Rationale

Human paragonimiasis may be widespread in fresh-water crab-eating communities in India and different
lung fluke species complexes may be present in different states of India. Fresh-water crabs species acting

as intermediate hosts of lung flukes in India need to be identified.
Objectives

1. To detect human pulmonary paragonimiasis in fresh-water crab-eating communities of India and
smear-negative pulmonary TB cases.

2. To examine local freshwater crabs for metacercarial infection due to Paragonimus sp.

3. To confirm lung fluke species using molecular techniques and laboratory animal experimentation.

Methodology

Study states included in the present study stations of J&K, Himachal Pradesh and Uttarakhand. The study

components are listed below:

» Active surveys: Cross-sectional door-to-door surveys are being carried out in the selected
villages for the detection of pulmonary paragonimiasis in selected fresh-water crab-eating
communities (exploratory survey)

> Passive surveys: Suspected TB cases attending PHC/Microscopy centers in the selected
villages are being screened for pulmonary paragonimiasis

» Faunal surveys: A faunal survey of freshwater crabs in selected study villages was
performed.

» Gene Sequencing: Molecular confirmation of freshwater crab species was based on
sequencing of two mitochondrial genes (16S rRNA gene and cox1 gene) and two nuclear
genes (28S rRNA and Histone3).

Results

Summary of work done during 5 vears:

» In summary, from Oct 2018 to Oct 2023, a total 7,515 number of individuals from three

study states (J&K, Himachal Pradesh and Uttarakhand) were enrolled in active surveys out



of which blood samples were collected from 498 individuals. A total of 498 serum samples
were tested for IgG antibodies against adult lung flukes and 0 serum samples were found
to be immuno-reactive for paragonimiasis by ELISA. Similarly, in passive survey a total
number of 569 blood samples were collected from all the sites put together. Of these, 0
passive samples were found to be immuno-reactive for paragonimiasis by ELISA.

A total of 5,649 crabs have been collected from the period of Oct 2018 to Oct 2023.
Molecular characterization of species new to science was done and the phylogenetic
analysis showing the justification of the new species has been attached (Fig.1).

Analysis of the crab specimens from various regions of the country has shown that there
are many species of crabs that remain still unknown to science and need more taxonomic
characterization efforts both on morphological and molecular levels to know the exact

identify of the same.

Contributions made towards increasing the state of knowledge in the subject.

>

Four new freshwater crab species have been identified both on the basis of
morphological and molecular characters from J&K.

Two new records of freshwater crabs have been found from J&K.

For the first time four genes (two mitochondrial and two nuclear genes) of freshwater

crabs have been studied from J&K.

Conclusions summarizing the achievements and indication of scope for future work.

From the survey various freshwater crabs species new to science have come to light. Though

three states have been screened for the presence of parasite, various other metacercarial

infections were found but no success was achieved to recover the parasite Paragonimus sp.

either from crab species or any serum positive samples were recovered.

Science and Technology benefits accrued:

List of research publications with complete details:

» Kour, H., Langer, S., & Mitra, S. (2019). Survey status and morphometric

characterization of two species of freshwater crabs from Jammu division (J&K

State). International Journal of Research and Analytical Reviews, 6(2), 278-285.

» Dhar, M., Langer, S., & Jasrotia, R. (2021). Karyotypic analysis of freshwater crab,



Maydelliathelphusa masoniana (Henderson, 1893) from Jammu region of J&K. Indian
Journal of Ecology, 48(3), 765-770.

Kour, H., Langer, S., & Sharma, N. (2022). Population dynamics of Maydelliathelphusa
masoniana Henderson 1893 from freshwater bodies of Jammu region (Jammu and
Kashmir, India). Eco. Env. & Cons. 28 (February Suppl. Issue): pp. (5425-5435).

Dhar, M., Langer, S., & Rajput, S. (2022). Studies on freshwater crab population as
influenced by physico-chemical attributes in Gho-Manhasan stream, a tributary of river
Chenab. Eco. Env. & Cons., 28(1), 140-146.

Dhar, M., Langer, S., & Gupta, C. (2022). Insights into the Habitat Choice for the Culture
of Himalayapotamon emphysetum under Laboratory Conditions. Biosciences
Biotechnology Research Asia, 19(4), 1019-1024.

Dhar, M. & Langer, S. (2021). Optimization of cytogenetic protocol for chromosome
preparation in freshwater crabs. Biosc. Biotech. Res. Comm. 14(3), 1256-1259.

Manpower trained in the project:
= Research Fellows (FI & PTO) =4
= No. of PhDs produced = 2

= Other Technical Personnel trained = 5

Abstract: Four new freshwater crab species have been identified both on the basis of

morphological and molecular characters from J&K. Two new records of freshwater crabs

have been found from J&K. For the first time four genes (two mitochondrial and two

nuclear genes) of freshwater crabs have been studied from J&K. From the survey various

freshwater crabs species new to science have come to light. Though three states have been

screened for the presence of parasite, various other metacercarial infections were found but

no success was achieved to recover the parasite Paragonimus sp. either from crab species or

any serum positive samples were recovered.
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Final Statement of Expenditure
(toaccompany the Final Report)

1) Sanction letter No. ENER/62/(9) 2018-ECD-1 Dated 31-08-2018

2) Total project cost PRs 1, 95, 23, 640.00 (Sanctioned €ost + unspent balance of previous year)
(Sanctioned/revised project cost, ifapplicable)

3) Date of commencement of project 1 16-10-2018.

4)

5) Date of completion of project 15" October 2023

6) Grant revised in each year(financial)
S.No.
Sanctioned/He Total Funds Expenditure Incurred Total “._”-._M.H.””
. Expenditure
e za__mw.ﬁi I Year Il Year I Year IV Year V Year Incurred already Balance
(Rs.) (Rs.) (Rs.) (Rs.) (Rs.) (Rs.) refunded (Rs.)
(Rs.) (Rs.)
1. Salaries 1,06,64,976.00 | 21,29.165.00 26,61,548.00 | 27,67,076.00 23,04,127.00 | 8,03060,00 1,06,64,976.00 Nil
ke Permanent 23,12,842.00 23,12,842.00 | Nil Nil Nil Nil 23,12,842.00 Nil
Equipments
3. Supplies & 8,34,944.00 2,48,774.00 | 2,97,760.00 | 2,28.610.00 59,800.00 Nil 8,34,944.00 Nil
Materials
4. Travel 17,29,433.00 2,11,316.00 1,95,041.00 | 2,80,283.00 5,52,101.00 | 4,90,692.00 7,29,433.00 Nil
3. Contingencies 9,69,888.00 1,39,483.00 | 2,39,892.00 1,92,090.00 1,51,175.00 | 2,46,804.00 9,69,444.00 444.00
6. Overhead 5,86,992.00 72,680.00 [ 1,78,284.00 | 1,10,333.00 1,06,195.00 | 19,500.00 5,86,992.00 Nil
Expenses
7. Others (If any) Nil Nil Nil Nil Nil Nil Nil Nil
A Total 1,70,99,075.00 | 52,14,260.00 | 35,72,525.00 | 35,78,392.00 | 31,73,398.00 | 15,60,056.00 1,70,98,631.00 444.00
B Interest earned 2,28,660.00 | 1,03,778.00 | 99,403.00 94,426.00 15,430.00 5,26,267.00 | 15,745.00
9.00
C | Grand total 1613
\ Amount to be refunded/reimbursed (whichever is appropriate): Rs 16,189.00
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Final Utilization Certificate
1) Title (?flhe Project Title of the project: Human pulmonary paragonimiasis in crab eating communities and smear
negative suspected TB cases from some states of India
2) Name of the Institutions Department of Zoology, University of Jammu.
3) Principal Investigator Prof. Seema Langer, Department of Zoology
4) ICMR letter No. and date sanctioning the project. NER/62/(9) 2018-ECD-1 Dated 31-08-2018

5) Head of account as given in the original sanction letter

Certified that out of Rs 1,70,99,075.00 of grants-in-aid sanctioned during the project period 5 year in favour of Prof.
Seema Langer, Department of Zoology under ICMR Letter No NER/62/(9) 2018-ECD-1 (Dated 07-12-2021) , a sum of Rs
1,70,98,631.00 has been utilized for the purpose for which it was sanctioned, a total interest of Rs 5,41,697.00 has been
earned on the grant, out of which an amount of Rs. 5,26,267.00 has already been refunded to the funding agency and
remaining interest amount of Rs. 15,745.00 is being surrendered to ICMR along with balance amount for Rs 444.00 of the

project (vide cheque No............ooceenein. Dated )%

Certified that I have satisfied myself that the conditions on which grant was sanctioned have been duly fulfilled
and that I have exercised required checks to see that the money has been actually utilized for the purpose for which

it was sanctioned

i,  The main accounts and other subsidiary accounts and registers (including assets registers) are maintained.

There exist internal controls for safeguarding public funds/assets watching outcomes and achievements of
physical targets against the financial inputs.

i To the best of our knowledge and belief, no transactions have been entered that are in violation relevant
Act/Rules/standing instructions and scheme guidelines.
The expenditure on various components of the scheme was in the proportions authorized as per the scheme
guidelines and terms and conditions of the grants-in-aid.
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