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ABSTRACT. Parasitic infection caused by the abomasal nematode,

" Haemonchus contortus is widely recognized as one of the most important

diseases responsible for morbidity and mortality among goats in tropical and
subtropical countries. Conventional diagnostic procedures using faecal egg
counts have found to be unreliable in the diagnosis haemonchosis,
particularly in subclinical infection which is the most common form of the
disease and one that causes the greatest economic loss through reduced
weight gain. In the present study an alternative diagnostic approach has been
made by examining whether serum pepsinogen concentration could be used
as a diagnostic marker in caprine haemonchosis as used in cattle and sheep
for other nematode species that infect the abomasum. A total of 209 blood
samples and abomasa collected from goats killed at an abattoir were
examined for the presence of Haemonchus worms and the serum separated
from blood was assayed for pepsinogen. The results indicated an increasing
trend in the serum pepsinogen concentration parallel to that of the
Haemonchus worm burden in the abomasum (¥*=0.5983). Serum pepsinogen
concentration in goats is a moderately sensitive marker of haemonchosis and
could be used as an adjunct in the diagnosis of the disease.

INTRODUCTION

Morbidity and mortality resulting from parasitic gastroenteritis has
been recognized as a major constraint (Devendra and Barns, 1983) to the
development of the goat industry in tropical and subtropical countries, where
the largest population of goats exists (Smith and Sherman, 1994). Parasitic
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infections, particularly in meat goats could have serious effects as shown in
the recent studies by Faizal et al. (1999) which is reported that infected
animals could lose up to 40% of their body weight in just one rainy season.
Studies in Sri Lanka have indicated that Haemonchus contortus,
Qesophagostomum spp. and Trichostrongylus spp. to be the frequently
encountered species affecting the.goats, and that Haemonchus contortus as the
most common gastrointestinal nematode parasite (Van Aken ef al., 1990;
Paranagama et al, 1997). Other studies have indicated Haemonchus
contortus to be the most pathogenic nematode species affecting the goats
(Dorny et al., 1995). The infection results in severe anaemia, a protein-
loosing enteropathy, severe weight loss and death. '

Faecal egg counts together with faecal culture are the widely used
laboratory techniques to diagnose gastrointestinal nematode infections in
ruminants. In goat however, these procedures have been found to be
unreliable in the diagnosis of haemonchosis. Studies in cattle and sheep have
shown that serum pepsinogen coupled with faecal analysis provides a more
accurate reflection of the parasitic infection, particularly in the presence of
abomasal parasites (Meana et al., 1991; Scott et al., 1995). Nematodes such
as Trichostrongylus axei, Haemonchus contortus and Ostertagia spp. are
known to cause mucosal damage of the abomasum resulting in the leakage of
pepsinogen into the blood and the measurement of this pre-enzyme has been
found to be a useful marker of abomasal injury caused by these parasites. In
a preliminary study, Fox et al. (1991) showed an increase in the serum
pepsinogen concentration with experimental haemonchosis but no attempt has
been made to evaluate this analyte as a diagnostic tool for the disease and this
has been pursued in the present study using material collected from an
abattoir.

MATERIALS AND METHODS
Animals
Samples were collected from a total of 209 adult local or crossbred

goats of either sex brought from the dry zone of Sri Lanka for slaughter at the
Colombo Municipal abattoir.
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Collection of samples

_ Prior to slaughter, the animals were tagged for the purpose of
identification. Jugular blood (5 ml) was collected immediately before
slaughter, serum separated and stored at -20°C until assayed. The abomasa of
the respective animals were collected at slaughter and the adult worms in the
lumen were counted as described by Ritchie er al. (1966). Abomasal
scrapings digested in pepsin/HCI were used to determine mucosal larvae.

Measurement of serum pepsinogen concentration

In this assay, serum pepsinogen is converted to pepsin in an acid
medium and the proteolytic activity of the latter is assayed using bovine serum
albumin as the substrate. '

' Assay procedure

~ The assay was performed as described by Paynter (1992). Briefly,
two sets of 75 ul of glycine-buffered pepsinogen substrate (3.2% bovine
" ‘serum albumin (BSA), 1% Glycine, pH 1.6) were incubated with 50 ul of
serum in eppendorf tubes. Both sets of tubes were incubated at 37°C, one was
left for 30 min while the other was left for 210 min. The reaction was stopped
~ with 250 ul 10% perchloric acid. All samples were centrifuged for 10 min at
" 12,000 g and 10 ul of the supernatant was assayed for protein using the
bicinchoninic acid method (Pierce and Warriner, Chester, UK). The optical
density of the samples on the microtitre plate was read at 570 nm on a
microplate reader (CLS 963, Cambridge Life Science plc., UK). The
difference in protein concentration before and after incubation was estimated
by comparison with a standard curve of tyrosine concentration and the results
were expressed as international units (i.u.).

RESULTS

Haemonchus contortus was the most common nematode in the
abomasa of 209 animals examined in this study. Based on the number of
parasites in each abomasum they were assigned to groups and ranked in an
ascending order (Table 1). The pepsinogen concentration of each of the
animals within the group was measured and the mean serum pepsinogen
concentration for the group was computed.
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Table 1. Mear serum pepsinogen concentrations of goats and the
levels of Haemonchus worm burden.

“ o

Number of  Number of  Mean serum pepsinogen

H. contortus samples concentration (j.u.)
0-49 40 1.2

50 - 199 46 1.4

200 - 299 31 1.7

300 - 499 37 2.6

500 - 699 20 3

700 - 999 18 5
1000 - 1499 I 501 .
1500 - 3750 6 6

A low worm burden (0-300) of H. contortus was associated with a
low mean serum pepsinogen concentration (1.2-1.7 i.u.) while the increase of
these abomasal parasites was associated with an increase in the pepsinogen
concentration (Table 1).

Regression analysis of abomasal worm counts and serum pepsinogen

. showed that there was a positive correlation between serum pepsinogen

concentration and Haemonchus worm burden (r*= 0.5983); (Figure 1).

DISCUSSION

In cattle and sheep, serum pepsinogen concentration is widely used

as a tool for the diagnosis of parasitic infections of the abomasum caused by

Haemonchus contortus and Ostertagia spp. (Vercruysse ef al., 1987; Williams
et al., 1987; Fox et al., 1991; Berghen et al., 1993). However, these studies
were based on animals reared under experimental conditions. In the present
study, the potential of using the serum pepsinogen concentration could be
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The relationship between serum pepsinogen concentration and
Haemonchus worm burden
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Figure 1, The relationship between serum pepsinogen concentration

and Haemonchus worm burden.

used as a diagnostic tool for detecting haemonchosis was examined in goats
reared under field conditions.

Fox et al. (1991) were the first to report an increase in pepsinogen
with haemonchosis in goats but they did not explore its application in the
diagnosis of the disease, instead they recommended gastrin measurements to
be a more reliable marker of low Haemonchus infections. In the present
study, an attempt has been made to use only the elevation of pepsinogen in
haemonchosis as a diagnostic tool for the disease. The modest correlation of
0.5983 reported in this study reveals that serum pepsinogen concentration can
be used as an adjunct procedure in the diagnosis of haemonchosis. However,
it is also worth noting that other pathogenic ‘nematodes ‘such as
Trichostrongylus axei can also cause tissue injury of the gastric mucosa
resulting in an increase in serum pepsinogen concentration (Ford, 1976).
Faecal culturing could be a way to overcome this confusion which may arise
when interpreting the serum pepsinogen results. Indeed, other lesions of the
abomasal mucosa such as erosions, ulcers and tumours can also elevate the
serum pepsinogen but these lesions are rarely encountered among goats in
veterinary practice (Smith and Sherman, 1994).
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The correlation reportéd in this study was ‘dchieved using a large
number of goats, therefore this test needs to be-applied on'a herd basis rather
than on few animals or individual animal because the correlation may differ
in the latter groups. In this respect the serum pepsinogen level has also to be
used in addition to faecal egg counts where the validity of the latter procedure
is more accurate in herds rather than in individual animals (Baker, 1988).

In the present study, many of the animals examined had a worm
burden of less than 500, while a few animals had an infection exceeding 1000
worms. The low sample number in the high worm burden groups may have
influenced the correlation coefficient reported herein. Unlike in an
experimental infection, it is difficult to obtain many animals with high worm
burden (above 1000) in a study of this nature since these parasites are likely
to impose pathophysiological changes in the infected goats that threaten the
very existence of such animals. Indeed, a study using experimental animals,
which have very high worm burdens, is likely to produce a better correlation
between the Haemonchus worm burden and the pepsinogen levél in goats as
reported for other domesticated ruminants. Moreover, a study of this nature
will also help in better standardization of the assay and for establishment of
appropriate cut-off values that will further extend the application of this assay
as a field test.

CONCLUSIONS
The results of the present study indicates that the assay of serum
pepsinogen level is a useful adjunct to faecal egg counts in the diagnosis of
haemonchosis in herds of goats rather than in individual animals,
ACKNOWLEDGEMENTS
The authors wish to thank S.G. Wijerathne, N.A.N.D. Perera and
D.D. Ihalagedara, for the technical support. The National Science Foundation

of Sri Lanka is gratefully acknowledged for the financial assistance provided
under the grant number RG/97/V/01.

REFERENCES

Baker, N.F. (1988). Importance: of diagnostic aspects in ostertagism. Vet. Parasitol. 27:
125-138.

377




Paranagama et al.

Berghen, P, Hilderson. J.. Vercruysse, J. and Domy, P. (1993). Evaluation of pepsinogen,
gastrin and antibody response in diagnosing ostertagiasis. Vet. Parasitol. 46: 175-195.

Devendra, C. and Bams, M. (1983)i Goat Production in the Tropics (Revised Edition).
Commonwealth Agriculture Bureau, U.K.

Domy, P., Symoens. C., Jalila, A., Vercruysse, J. and Sani, R. (1995). Strongyle infections in
sheep and goats under the traditional husbandry system in peninsular Malaysia. Vet.
Parasitol. 56: 121-136. ’

Faizal, A.C.M., Rajapakse, R.P.V.].. Jayasinghe, S.R. and Rupasinghe, V. (1999). Prevalence
of Eimeria spp. and gastrointestinal nematodes versus weight gains in treated goats raised
in the dry areas of Sri Lanka. Small Ruminant Res. 34: 21-25.

Ford, G.E. (1976). Blood peps'inogen estimations and production responses in trichostrongylid
parasitism of ruminants., pp. 83-97. In: Soulsby, EJ.L. (Ed). Pathophysiology of
Parasitic Infections. Academic Press Inc., London.

Fox, M.T., Jacobs, D.E. and Sani, R.A. (1991). Blood gastrin and pepsinogen responses of
native village goats in Malaysia to infection with Haemonchus contortus. Annals of Trop.
Vet. Med. and Parasitology. 85: 253-267.

Mcana, A., Miro, G. and Rojo-Vazquez, F.A. (1991).- Levels of plasma pepsinogen and faecal
elimination of worms in lambs experimentally infected with Haemonchus contortus,
Ostertagia circumcincta and Trichostrongylus colubriformis. Medicina Veterinaria. 6:
358-360.

Paranagama, W. D.. Rajapakse. R.P. V.J.. Faizal, A.C. M. and Horadagoda, N.U. (1997).
Preliminary observations on the epidemiology of gastrointestinal nematode infections in
goats managed under an extensive system in the dry zone. Proc. of the 49* Scientific
Sessions of the Sri Lanka Veterinary Association, Colombo, Sri Lanka. pp. 26.

Paynter, D.1. (1992). Australian Standard Diagnostic Techniques for Animal Discases. Standing
Committee of Agriculture, CSIRO, Australia.

Ritéﬁie. J.5.D., Anderson, N., Armour, J., Jarrett, W.F.H., Jennings, F.W. and Urquhart, G.M.
(1966). Experimental Ostertagia ostertagi infection in calves: Parasitology and
pathogenesis of a single infection. Am. J. Vet. Res. 27: 659-667,

Scott, 1., Stear, M.)., and McKellar, Q.A. (1995). A comparison of four methods for the
determination of plasma pepsinogen concentration. Res. Vet. Sci. 36: 112-118.

Smith, M. C. and Sherman, D. M. (1994). Goat Medicine. Lea and Febiger, Malvem,
Pennsylvania, U.S.A.1

Van Aken, D., De Bont, J.. Vercruysse, J. and Dorny, P. (1990). Gastrointestinal nematode
infections in a goat breeding farm in north-western Sri Lanka. Trop. Anim. Hith. Prod.
22:231-238.

Vercruysse, J.. Dorny. P., Berghen, P. and Frankena, K. (1987). Use of an oxfendazole pulsc
release bolus in the control of parasitic gastroenteritis and parasitic bronchitis in first
season grazing calves, Vet. Rec. 121: 297-300.

378




Evaluation of Serum Pepsinogen Concentration

<
Williams, J.C., Knox, J.W., Marbery, K.S., Kimball, M.D., Banman, B.A. and Snider, T.G.
(1987). The epidemiology of Ostertagia ostertagi and other gastrointestinal nematodes
“of cattle in Lousiana. Parasitology. 95: 135-153.
».
+

379




