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Prevalence of
nematode eggs in the
urban area of the city
of Shillong, India—a
public health problem
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Summary: A study was undertaken to assess
the contamination levels of nematode eggs in
environmental objects located in Shillong
(India). Of 98 soil samples collected from
children’s parks, house yards and places near
piggeries, 63 (64-3%) were positive for the eggs
or larvae of one or more nematode species.
Contamination by Ascaris eggs was most fre-
quent in all the localities surveyed; however,
Toxocara and Ancylostoma spp. eggs were
also significantly involved in soils of these
localities. Of 72 vegetable samples examined,
53 (73:6%) contained one or more types of
nematode eggsflarvae. Contamination of
vegetables by Ascaris eggs was most frequent,
followed in receding order of prevalence by
the species of Strongyloides, Toxocara,
Ancylostoma and Enterobius. The results
obtained emphasize that as the region lacks
extreme climatic conditions, the infective
stages of nematodes may remain viable for
relatively long periods and thus could pose a

APOF Merger DEVO - PR " MISEC" O itiPECti6™ o the inhabitants

throughout most of the year. Attention should
therefore be paid towards a mass health edu-
cation programme, particularly on sanitary
laws and hygiene in this area.

Introduction

Helminth parasites are a major cause of con-
cern to human health in developing countries
like India, where a humid tropical climate, an
insanitary environment and unhygienic living
habits of the lower socio-economic strata pre-
vail. Most parasitic worms carry out their life
cycle by the passage of eggs or larvae in the
faeces of their hosts, and thus contaminate
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the environment with many millions of their
progeny. As a consequence, environmental
objects like soil, water and vegetables act as
transmitting media for parasitic infections.

Many reports deal with the investigations
into the ways in which nematode infections
thrive in society and in many of these, soil
and vegetables in particular have been found
to be the major media transmitting nemic
infections in the area.'>?

However, in India, apart from a report of
Bhatia et al. (1978)* that deals with parasitic
contaminants on vegetables in Mathura
(Uttar Pradesh), no study of this kind has
been done so far elsewhere in the country.
Since suffering with helminths is a common
problem of the people of the city of Shillong,
we undertook a screening of environmental
objects for nemic eggs in and around the city,
in order to ascertain the possible role of these
objects in perpetuating infections to the
population of the area.

Materials and methods

The studies were performed between Febru-
ary-June of 1988, and covered the urban
limits of Shillong, the state headquarters of
Meghalaya, India. The climate is mild
because of its altitude (1500-1600 mASL);
the mean maximum temperature during sum-
mer usually reaches 24°C, and rarely falls be-
low 8°C in winter. The rains are heavy
throughout most of the year, which results in
a high relative humidity.

The town is mostly inhabited by tribal
people. Use of open areas for defecating and
use of paper, not water, for self cleaning are
common practice among the people, in
particular children, of low socio-economic
groups. Pig raising is widely practised, cats
and dogs are kept as pets and, the town also
has a growing population of stray dogs.

A total of 98 soil samples were collected
from children’s parks, houseyards and places
near piggeries in the area, since these places
are likely to be important in transmitting
infection. The collection of green vegetables
in most cases was made directly from fields,
and a few samples were also procured from
local markets. A total of 72 vegetable samples
which are commonly eaten raw (mainly salad
vegetables like cabbage, lettuce, carrots and
spinach) were collected. The samples were
examined for nematode eggs and/or larvae
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Table 1. Prevalence of nematode eggs/larvae of significance to public health in soil samples (n=98%) in urban

Shillong
Eggs/larvaet No. (%) No. (%) positive in No. (%) positive No. (%) positive in
of positive samples children’s parks in house yards places near piggeries
(n=31%) (n=234%) (1=33%)
Ascaris sp. 36 (36:7) 7 (22:6) 12 (35-3) 17 (51:5)
Toxocara sp. 16 (16:3) 8 (258) 4 (11-8) 4 (12-1)
Aneylostoma sp. 14 (14-3) 6 (19:3) 4 (11-8) 4 (12-1)
Enterobius sp. 11 (11-2) 3(97 3 (88 5 (151}
Strongyloides sp.T 10 (10:2) 3(97 1(29 6 (18-2)

*n = total no. of samples examined.

Table 2. Prevalence of nematode eggs/larvae of
significance to public health in vegetable samples
(n="72%) in urban Shillong

Egg type/larvaet No. of samples Percentage of

positive infection
Ascaris sp. 45 62:5
Strongyloides sp.t 12 167
Toxocarasp. 10 13:9
Ancylostoma sp. 8 111
Enterobius sp. 7 87

*n = total no. of samples examined.

using salt floatation techniques.” The eggs
and/or larvae were identified using morpho-
logical criteria.®

Results

The findings of our survey of soil and veg-
etables for nemic eggs/larvae are summarised
in Tables | and 2.

Of the soil samples, 63 (64-3%) were found
to contain one or more nematode eggs. The
most prevalent contamination was by the
eggs of Ascaris, followed in receding order
of prevalence by the eggs of Toxocara, Ancy-
lostoma and Enterobius and Strongyloides lar-
vae. Among the various localities surveyed
the prevalence of Ascaris, Strongyloides and
Enterobius eggs and/or larvae was highest in
soils of the places near piggeries, while Toxo-
cara and Ancylostoma eggs were the most
common contaminants in soils of children’s
parks.

Of the vegetable samples monitored, nema-
tode eggs were detected in 73.6%. Ascaris

eggs were the most commonly occurring con-
taminant followed in receding order of preva-
lence by the species of Strongyloides (larvae),
Toxocara, Ancylostoma and Enterobius.

Discussion

The data collected show that soils in places
of frequent human exposure and vegetables
of the area are potential sources of nemic
infections to the inhabitants. It is a serious
problem, as recent reports have shown that
infections with intestinal parasites are com-
mon in the human population of several re-
gions of India.”® The prevalence rate of eggs
of various nematode species encountered in
the present study is either comparable to or
higher than that reported in different parts of
the world. Silva (1984)° found Ascaris eggs
as the most common parasitic contaminant
in 39% of the soil samples, followed by
Ancylostoma and Toxocara (in 26% and 17%
samples, respectively) collected from public
squares in Rio de Janeiro (Brazil). In the area
of our study also, Ascaris, the most common
egg type, was present in 36:7% of the soil
samples followed by Toxocara (16:3%) and
Ancylostoma (14:3%). A considerably high
prevalence of Ascaris eggs as indicated in the
present data may be related to a high rate of
ascariasis (51-67%) in domestic pigs of the
region.'” Cross infection with the infective
stages of Ascaris originating from swine
seems a possibility. It is worth mentioning
here that information collected from various
medical agencies in the area revealed a high
(80-100%) prevalence of ascariasis in human
subjects. Of the various localities surveyed,
the prevalence of Toxocara was highest
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(25-8%) in soils of children’s parks. However,
Dada & Lindquist (1979)"" and Paul et al.
(1988)'? found Toxocara eggs in 20-6% and
13:7% of soil samples collected from public
places and parks, respectively, in the USA. A
high prevalence of Toxocara eggs in soils of
children’s parks seems to be associated with a
markedly high prevalence (64:0%) of this
infection in stray dogs of the area (Yadav &
Tandon, unpublished observations) and
highlights the potential health hazards to
which children are exposed. The population
of stray and abandoned dogs coupled with
the existence of cats in the society and the
associated indiscriminate faecal pollution of
the area by these animals may also account
for the significant prevalence of Ancylostoma
eggs as a soil contaminant. The ingestion of
infective eggs of Toxocara spp. by children
may lead to visceral larva migrans (VLM)."
The canine population is implicated to be a
major cause of toxocariasis VLM in children
of India.'" Similarly, the larvae of Ancylos-
toma spp. of animal origin are causative
agents of cutaneous larva migrans® in human
beings. It is suggested that these animals
play an important role in disseminating
helminthozoonoses.

Of the vegetable samples examined in this
study 76:3% were found to be positive for
eggs of one or more nematode species. In
contrast to this, Bhatia er al. (1978)*
reported 37-6% of vegetable samples as posi-
tive for parasitic eggs from a hot tropical cli-
matic zone. Ascaris was the predominant egg
type (62:5%) in vegetable samples examined
in our study. Rude et al. (1984)"° observed
only 2:0-5:0% prevalence of the same in
green vegetables examined in the USA. The
use of human night-soil is a common prac-
tice in vegetable farming of Shillong, and
this probably explains the observed differ-
ence in the level of contamination in the
mentioned localities. The nemic eggs of
other species encountered in vegetable
samples of the area are those that are
reported as common contaminants of veg-
ctables in several regions of the world with a
* prevalence high enough to pose a serious
public health problem."*!'® The recovery of
infective stages of parasites in vegetable
samples indicates a distinct danger of infec-
tion to consumers, their transmission involv-
ing an ingestive mode. Therefore, the public
should be instructed that vegetables to be
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eaten raw must be thoroughly washed,
scrubbed or peeled before use.

Conclusion

In the light of these findings it seems reason-
able to suggest that the moderately high tem-
perature and very high humidity prevailing
throughout most of the year in Shillong are
ideal for the development of nemic eggs and
their survival for a long time, which in turn
could pose a serious risk of infection to the
inhabitants. There is an urgent need to
stimulate an awareness, understanding and
appreciation of the relationship between
these bio-hazards and human health in the
area.

Acknowledgements

This study was supported by a financial grant
to VT under Eco-Development Programme
of Department of Environment, Govt. of
India, in North-Eastern Hill University,
Shillong.

References

1. Marzochi, M. C. de A. (1977) Breve revisio sobre
a importdncia de alguns factores, tais como a
agua, solo e alimentos, na disseminagdo dos
enteroparasitas. Ciéncia e Cultura, 29, 771-778.

2. Woodruff, A. W., Salih, S. Y., de Savigny, D.,
Baya, E. 1., Shah, A. 1. & Dafalla, A. A. (1981)
Toxocariasis in the Sudan. Annals of Tropical
Medicine and Parasitology, 75, 559-561.

3. Dunsmore, J. D., Thompson, R. C. A. & Bates,
1. A. (1984) Prevalence and survival of Toxocara
canis eggs in the urban environment of Perth,
Australia. Veterinary Parasitology, 16, 303-311.

4. Bhatia, B. B., Katara, R. P., Agrawal, R. D. &
Ahluwalia, S. S. (1978) Vegetables — an import-
ant source of parasitic infections to human beings.
Veterinary Research Bulletin, 1, 77-79.

5. Anonymous (1977) Manual of Veterinary Par-
asitological Laboratory Techniques. Technical
Bulletin No. 18, HMSO: London, 1-57.

6. Faust, E. C., Beaver, P, C. & Jung, R. C. (1976)
Animal Agents and Vectors of Human Diseases.
Lea & Febiger: Philadelphia.

7. Paul,R.C.,Das,N.C.,John, V.M. & Rao,C. K.
(1982) Prevalence of intestinal parasitic infection
inselected rural population of Arunachal Pradesh.
Journal of Communicable Diseases, 14, 309-312.

8. Raina, V. K., Singh, H. & Das, N. C. (1984)
Prevalence of intestinal parasitic infection in some
urban localities of Solan District, Himachal
Pradesh. Journal of Communicable Diseases, 16,
157-159.



Nematode Eggs in Urban Area, India

9.

Silva, J. P. da. (1984) Contaminagao de pragas
do municipio do Rio de Janeiro, por ovos de hel-
mintos. Atas Society of Biology, Rio de Janeiro,
24, 1-2.

. Yadav, A. K. & Tandon, V. (1989) Nematode

parasite infections of domestic pigs in a sub-
tropical and high-rainfall area of India. Veterinary
Parasitology (In press).

. Dada, B. J. O. & Lindquist, W. D. (1979) Studies

on flotation techniques for the recovery of hel-
minth eggs from soil and the prevalence of eggs of
Toxoeara spp. in some Kansas public places.
Journal of the American Veterinary Medical
Association, 174, 12081210

. Paul, A. J., Todd, K. S. Jr. & Dipietro, J. A.

(1988) Environmental contamination by eggs of

161

Toxocara species. Veterinary Parasitology, 26,
339-342.

. Woodruff, A. W. (1975) Toxocara canis and other

nematodes transmitted from dogs to man. British
Veterinary Journal, 131, 627-632.

. Rao, B. V. (1979) Animal parasites and human

health. Indian Journal of Parasitology, 3, 1-3.

. Rude, R. A_, Jackson, G. J., Bier, J. W., Sawyer,

T. K. & Risty, N. G. (1984) Survey of fresh veg-
etables for nematodes, amoebae and Salmonella.
Journal of Association of Official Analytical
Chemists, 67,613-615.

. Lin, Q. L., Gan, X. F,, Li, R. B, Chen, Y.'G. &

Xia, Q. J. (1980) Survey of contamination of veg-
etables by helminth ova in Haikou. China. Annual
Bulletin of the Society of Parasitology, 2, 176-180.

Dr Veena Tandon was educated at Panjab University, Chandigarh, where
she obtained her MSc and PhD degrees. She was previously a lecturer at
Himachal Pradesh University, Shimla and is currently a Reader in Zoology
at North-Eastern Hill University, Shillong, She is a Fellow of the Zoological
Society of India and the Helminthological Society of India. Her research
interests include helminth infections in edible animals, zoonotic
helminthiasis and associated regional health problems.

After obtaining his MSc and MPhil degrees from Agra University, Agra,
Arun Kumar Yaday is currently a Research Fellow working for his doctoral
degree at North-Eastern Hill University. He is involved in studying aspects
of nematode infections in animals of food value, particularly those having
zoonotic potential, in Meghalaya (India).

Correspondence to Dr V. Tandon, Department of Zoology, School of
Life Sciences, North-Eastern Hill University, Shillong-793014, India.



