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Abstract: Helminth parasitism of food and dairy animals has been responsible for significant economic losses
throughout the world. Although a number of helminth parasites affect ruminants, but Haemonchus contortus
and Ostertagia ostertagi are of paramount importance as they affect their hosts in a number of ways and often
result in their death. The aim of the present trial was to do a comparative analysis of somatic as well as the
excretory-secretory proteins of both the parasites. Many significant protein bands were found in case of
somatic as well as the excretory-secretory proteins of both the parasites which will play an important role in
controlling these two parasites. E/S antigens were found to be more in number as compared to somatic antigens.
This means E/S antigens are more antigenic as compared to the somatic antigens. Further 2D gel electrophoresis
and mass spectrometric analysis of these diagnostic E/S antigens are needed which will identify the particular
proteins and thereby will play an important role in devising an effective vaccine against these parasites.
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INTRODUCTION and launch of recombinant vaccines against many

Helminth parasitism particularly those caused by Haemonchus contortus and Ostertagia ostertagia, two
Haemonchus contortus and Ostertagia ostertagi which single most economically important blood feeding
are blood feeding parasites of sheep, has been a major parasites of ruminants especially sheep. Research
health issue in ruminant production systems and the continues to hold promise with the development of
consequences can be extensive ranging from reduced immunological and molecular approaches for control of
animal performance to mortality. Ostertagia ostertagi that these two parasites and in this regard it has already been
has been reported in the sheep in numerous studies seen that these two parasites are susceptible to control by
carried out till recent times has now been found to be vaccines containing ‘novel’ or ‘concealed’ antigens.
present in cattle rather than in sheep and that present in Haemonchus contortus is primarily a pathogenic parasite
sheep has now been called as Teladorsagia of sheep and its blood –feeding behaviour causes effects
circumcincta. But there have also been certain cases ranging from mild anaemia to mortality in young animals.
wherein Ostertagia ostertagi have been reported in sheep Current means of control which are based on repeated
and goats also. So depending upon the environment and treatment with anthelmintics has been responsible for
the availability of host, Ostertagia ostertagi may be increasing resistance in these parasites [2-5].
predominantly found in cattle but may also be found in With the growing concern of residual chemicals in
sheep and goats in some parts of the world due to the environment and food chain, various attempts have
different environmental conditions and differential been made to better understand the biology of these two
availability of the host. Parasitism has been the most important parasites, with an aim to develop alternate
challenging problem to livestock industries with an means of control which includes the development of
estimated loss of £1000 million per annum attributed to molecular vaccines. More problematic and also the most
parasitism [1]. The 21  century has seen the introduction important has been the formulation and delivery strategyst

of tremendous innovative research with the introduction which   will result  in  the  expulsion  of  these  parasites,

economically important parasites particularly
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using vaccines containing recombinant conventional
antigens [6, 7]. Tremendous progress has been made in
the last decade in identifying several antigens, be it
somatic or excretory/secretory antigens. These antigens
in their native form have been found to induce useful
levels of protective immunity [8]. Vaccines have also been
developed against these two parasites using novel gut
antigens  but  variable  responsiveness  of  the  host
sheep  has resulted in varying degrees of protection
which are stimulated by these vaccines [9, 10]. Computer
models  have  also been used to stimulate efficacy in
worm control and it has also yielded good results. The
present paper will try to compare the somatic as well as
excretory/secretory antigens of both these parasites and
will try to give an overall perspective about the Fig. 1: Slaughtering of sheep
antigenicity of these proteins, which will ultimately be
helpful in designing an overall control strategy against
these two economically important parasites. It will also try
to through some light on the phylogeny of these two
parasites by comparing the somatic and E/S antigens and
see which proteins have been conserved through
evolution.

MATERIALS AND METHODS

Parasite Collection: Infected guts were obtained from
slaughtered sheep on the day of slaughter and were
examined  thoroughly  especially  the  abomasums  part
for Haemonchus  contortus and Ostertagia ostertagi
(Fig. 1 and 2). The parasites were placed in a petridish Fig. 2: Sheep Gut
containing 0.05M PBS (pH 7.4) for initial washing and to
remove any host material. The parasites were then stored Preparation of Excretory-Secretory (E/S) Antigens:
in collection vials containing PBS. For extraction of Haemonchus contortus:- Adult Haemonchus contortus
proteins, the parasites were homogenized separately in worms were collected from the abomasum of the sheep
cooled 0.05M PBS in a glass tissue homogenizer. The slaughtered at local slaughter houses. The collected
disintegrated parasite extracts that were obtained from the worms were washed five times in normal saline and
two parasites were centrifuged at 4 C at 10000-15000 rpm subsequently  washed  6  times  in 0.01 M PBS (pH 7.4)o

for 15 minutes and the supernatants were collected and and  a further 6 times with RPMI-1640 medium at 37°C.
stored at -20 C till use. The protein estimation was done The  worms  were  then  incubated  in  RPMI  (Roswello

by Lowry Assay [11]. Park Memorial Institute)-1640 medium with 100 IU of

Preparation of Antigens medium at 37°C. The medium was changed after 4 hour
Preparation of Somatic Antigens: Adult worms were incubation and new medium added with 2 % glucose for
collected from infected animals and cleaned in normal overnight incubation at 37°C. After the incubation, the
saline solution. Later worms were mixed with PBS (pH 7.4) supernatant was collected and centrifuged at 15000 rpm
and  homogenized  in  a  tissue  homogenizer  at  4°C  for for 30 min at 4°C. The samples were aliquoted and stored
1 hour. The supernatant was then  kept  undisturbed  for at -70°C till use.
24 hours in a refrigerator. Supernatant collected from the
homogenate was then centrifuged in cooling centrifuge at Ostertagia Ostertagi: Parasites were harvested by
12000 rpm for 15 minutes. The supernatant was stored as opening the abomasum and were then placed on a 220 µm
crude solubilised antigen at -20°C till further use. mesh  sieve  in a 0.9% NaCl solution containing penicillin

penicillin and 100 µg of streptomycin per milliliter of
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(1000 U/ml) and streptomycin (1 mg/ml) at 37°C for 5 h.
Parasites were then rinsed 5 times in the 0.9%
NaCl/penicillin/streptomycin solution. Exsheathed L3
parasites were then obtained by adding 3.3% (v/v) of
sodium hypochlorite {5% (v/v) commercial bleach in
distilled water}. After 12 min of incubation, the
exsheathed  larvae  were  washed  3  times  with  0.9% Fig. 3: Graph showing vol. of BSA plotted on X-axis
NaCl  over  a paper filter (Whatman No. 2), using a against absorbance at 620nm plotted on Y-axis
Buchner funnel.  The  rinsed  parasites  were  then used for estimating unknown protein
maintained   for  48  h  at  37°C in sterile RPMI-1640 concentration of H. contortus.
medium supplemented with 1000 U/ml of penicillin and 1
mg of streptomycin per milliliter of medium. After the
incubation, the supernatant was collected and centrifuged
at  15000  rpm  for  30  min at  4°C.  The  samples  were
finally  aliquoted and stored at -70°C till use. The
procedure was the standard procedure as described
by..........[12].

RESULTS against absorbance at 620nm plotted on Y-axis

Protein   Concentration    of    the    Parasite   Samples: concentration of O. ostertagi.
The protein concentration of the parasites which was
estimated by Lowry method came out to be 4.01 mg/ml in Analysis   of    the    Samples     Through   SDS-PAGE:
case of H. contortus (Table 1 and Fig. 3) and 3.93 mg/ml in The protein behaviour of Haemonchus contortus and
case of O. ostertagi (Table 2 and Fig. 4). Ostertagia ostertagi was observed both through SDS-

Table 1: Table showing concentration and relative absorbance of

Haemonchus contortus

Concentration Absorbance

0.05 0.169

0.1 0.251

0.15 0.297

0.2 0.347

0.25 0.399

0.3 0.476

0.35 0.655

0.4 0.695

Table 2: Table  showing concentration and relative absorbance of

Ostertagia ostertagi

Concentration Absorbance

0.05 0.193

0.1 0.231

0.15 0.295

0.2 0.361

0.25 0.413

0.3 0.482

0.35 0.614

0.4 0.678

Fig. 4: Graph showing vol. of BSA plotted on X-axis

used for estimating unknown protein

PAGE. The SDS-PAGE analysis of somatic as well as
excretory-secretory antigens of both the parasites showed
distinct bands which were later compared with molecular
markers to determine their exact molecular weight. 

SDS-PAGE Analysis of Somatic and Excretory-Secretory
Antigens of H. Contortus: SDS-PAGE analysis of somatic
antigens was done and subsequent gels stained. It
revealed the presence of 7 prominent protein bands with
molecular weights ranging from 18-70 kDa. These bands
when compared with molecular marker were found having
molecular weights of 66 kDa, 56 kDa, 40 kDa, 39 kDa, 31
kDa, 26 kDa and 18 kDa (Fig. 5). Similarly SDS-PAGE
analysis of E/S antigens was done and it revealed the
presence of 13 prominent protein bands with molecular
weights ranging from 15-70 kDa. These bands when
compared with molecular marker were found having
molecular weights of 66 kDa, 62 kDa, 60 kDa, 55 kDa, 50
kDa, 40 kDa, 38 kDa, 32 kDa, 29 kDa, 24 kDa, 20 kDa, 18
KDa and 15 kDa (Fig.6). The 7 prominent protein bands
that have been reported here in case of somatic proteins
are the prominent protein bands that were observed after
repeated experiments besides obtaining other less
prominent bands that have not been reported here in case
of present study.
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Fig. 5: SDS-PAGE analysis of somatic antigens of Fig. 7: SDS-PAGE analysis of somatic antigens of
Haemonchus contortus Ostertagia ostertagi

Fig. 6: SDS-PAGE analysis of E/S antigens of Fig. 8: SDS-PAGE analysis of E/S antigens of Ostertagia
Haemonchus contortus ostertagi

SDS PAGEAnalysis of Somatic and Excretory-Secretory prominent protein bands with molecular weights ranging
Antigens of O. ostertagi: As in the case of Haemonchus from 14-60 kDa. These bands when compared with
contortus, SDS-PAGE analysis was also performed in case molecular   marker   were   found  having  molecular
of somatic antigens of Ostertagia ostertagi and it showed weights  of 59  kDa,  55  kDa,  50  kDa,  44 kDa,  41  kDa,
the peresence of 7 prominent protein bands with 38  kDa,  33  kDa, 32 kDa, 30 kDa, 25 kDa, 24 kDa, 20 kDa,
molecular weights ranging from 12-70 KDa. These bands 18 kDa and 14 kDa (Figure 8). As in case of somatic
when compared with molecular markers were found proteins of Haemonchus contortus, here also the reported
having molecular  weights  of  67  kDa,  55  kDa,  43  kDa, protein bands are the prominent ones that were observed
27 kDa, 17 kDa, 14 kDa and 12 kDa (Fig. 7). E/S antigens of after repeated experimentation besides obtaining various
Ostertagia ostertagi were similarly subjected to SDS- other less prominent protein bands that have not been
PAGE  analysis   and   it   revealed   the   presence   of   14 reported here.
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DISCUSSIONS control  strategy against these two economically

Before carrying out the proteomic studies of the the perspective about the antigenic proteins that are
parasites, it was necessary to carry out the protein present in these two parasites and has also thrown some
estimation of the parasites and a good amount of protein light on the phylogeny of these parasites and this trial
was present in both the parasites which ultimately may be study will go a long way in controlling these two
responsible for their pathogenic behaviour as all the parasites.
toxins which the parasites secrete are made up of proteins.
Similar results have been observed by various other CONCLUSION
workers and therefore support the present work of which
the notable ones are those carried out by..........[13-15]. The study has found some diagnostic protein bands
The objective of the present trial was to actually see the both in case of somatic as well as the excretory-secretory
comparison of somatic and excretory-secretory proteins proteins in both the parasites which will play an important
of the two parasites and see which proteins these two role in controlling these parasites. Further 2D gel
parasites share be in case of somatic proteins or in case of electrophoresis is needed of these proteins which will
the E/S proteins and also the objective was to see that separate the proteins both in case of molecular weights as
which proteins might have been conserved through well as the pH and thereby the diagnostic proteins in
evolution. western blotting can be observed as individual spots

As far as the somatic antigens of both the parasites which will then be sent for MS analysis to see exactly
are concerned, seven prominent protein bands were found which proteins they are. This will play an important role in
in both the parasites of which few have been already designing an efficient vaccine against these two important
reported by....[16-19] and few are the protein bands which parasites.
have been reported for the first time in the present trial. 67
kDa protein band observed in case of Ostertagia ACKNOWLEDGEMENT
ostertagi and 66 kDa protein band found in case of
Haemonchus contortus may be the same proteins which The author is also thankful to Director CORD,
might have been present in both of them and through the University of Kashmir for providing all the necessary
course of time might have diverged a little bit which facilities for the smooth conduct the study. Above all the
means they might had an common ancestor that had been author is thankful to Almighty and his parents.
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