Studies on the Spring Rise Phenomenon in Ovine

Helminthiasis I. Spring Rise in Stabled Sheep”
by B. G. Procter** and H. C. Gibbs***

ABSTRACT

Serial ova count studies were conducted to
determine some of the characteristics of the
spring rise in faecal shedding of nematode ova
by parasitized sheep in flocks in the Montreal
area. It was discovered that substantial spring
rises occurred in most ewes following their
lambing but that great variation existed in the
magnitude, duration, and pattern of the rises.
Although rams did not display increased ova
counts, a slight but well-defined rise developed
in one unbred ewe.

Larval studies in ewes parasitized by a
variety of nematode species, revealed that
Haemonchus contortus was the major contri-
butor to the spring rise in faecal ova output.

Preparturient treatment of ewes with thia-
bendazole', at the rate of 100 mg./kg. of body
weight, suppressed spring rise but failed to
arrest completely the faecal shedding of nema-
tode ova.

Introduction

The spring rise phenomenon in sheep can
be defined as a transient but marked in-
crease in the faecal shedding of nematode
ova by parasitized ewes in the springtime.
First reported by Taylor (1) in England,
it has since been observed by several
authors in England and other countries.
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The subject has been extensively reviewed
by Field et al. (2) and more recently by
Brunsdon (3) and by Dunsmore (4).

The spring rise consists of a sudden in-
crease in the rate of shedding of strongyle
ova in the faeces of ewes in the springtime.
According to Crofton (5), the rise reaches
its peak in breeding ewes approximately
six to eight weeks after parturition. Fol-
lowing this, the ova counts fall rapidly to
low levels which are maintained throughout
the remainder of the year. Crofton (6) and
Field et al. (2) found the spring rise in
barren ewes to be less common and of lower
intensity than that in breeding stock. Crof-
ton (6), furthermore, also described in-
creased ova counts in autumn-lambing
ewes. Thus, the usual association of this
phenomenon with the springtime might be
less important than its relationship to host
reproduction and the rise, therefore, might
more aptly be termed a ‘‘post-parturient”
rise.

The exact cause of the increase in faecal
ova output cannot clearly be defined. It is
generally agreed, however, that the rise oc-
curs subsequent to a depression of host im-
munity by stress factors such as gestation,
parturition, and lactation and by winter
climate and malnutrition (5, 7). As Soulsby
(8) believes, however, the decline in host
immunity may be due to a lack of antigenic
stimulation associated with reduced larval
intake during the winter stabling period.

Some controversy exists as to the origin
of the strongyle ova whose sudden increase
in number constitutes the spring rise. In
this regard, Brunsdon (3) has summarized
the three principal viewpoints as follows:

1. Spring rise may be caused by an in-

creased fecundity of mature worms al-

ready present in the host.
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Fig. 1. Mean Strongyle Ova Counts of Untreated and Treated Ewes.

2. Spring rise may be the direct result

of newly-acqulred infection.

3. Spring rise may be the result of the

maturing of dormant histotropic larvae

which have overwintered in the mucosa
of the abomasum or intestine.

The concept of “latency” of tissue stage
larvae has not been adequately investigated
and thus the presence of inhibited imma-
ture parasites prior to the time of spring
rise has not been proven. Soulsby (10),
however, by serial slaughter of ewes, de-
monstrated that almost all the parasite
burden of adult sheep during the winter
months consisted of inhibited larval stages.
This and the majority of indirect evidence
(2, 9) supports the view that the spring
rise in faecal ova output is, in fact, due to
the simultaneous maturation of latent over-
wintering larvae released from their tissue
habitat by stress factors which depress
host immunity.

Although it is assumed that spring rise
is a universal phenomenon, there is no
known published record of its occurrence
in Canada. Gibbs (11), however, has de-
scribed a winter outbreak of haemonchosis
in stabled ewes which he attributed to the
emergence of latent larvae and hence to
the spring rise phenomenon. Subsequently,
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a 1964 ova count study by Gibbs (unpub-
lished) confirmed the occurrence of spring
rise in the sheep flocks of the Animal Pa-
thology Laboratory and of the Macdonald
College Farm.
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Materials and Methods

The experimental animals employed in
this study were 18 bred ewes of mixed ages
and breeds (Suffolk, Southdown and Dor-
set Horn) that were part of the experimen-
tal sheep flock of the Animal Pathology
Laboratory. These ewes were maintained
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Fig. 4. Ova and Larval Count Values for Ewe No. 825.

during the summer of 1964 on pasture land
that had been grazed by parasitized sheep
the previous year. Furthermore, since no
spring or summer anthelmintic treatment
of this group was carried out in 1964, the
ewes were likely to have acquired signifi-
cant nematode infections during their sum-
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mer on pasture.

During the winter stabling period, the 18
ewes were housed together in an unheated
barn on deep litter and were fed a conven-
tional winter maintenance ration consisting
of hay and low level grain supplementa-
tion. No attempts were made to prevent re-
infection of the ewes by infective larvae
present in the manure but previous ex-
perience (11) had shown that under these
conditions this possibility was unlikely.

On February 2, 1965, nine of the 18 ewes
used in the experiment were treated with
thiabendazole at the rate of 100 mg/kg. of
body weight. The remaining nine ewes re-
mained untreated and no changes were
made in the housing and management of
the two sub-groups thereafter designated
Groups A (Treated) and B (Untreated).

Two additional experimental groups were
established and consisted of five unbred
cull ewes (Group C) and five rams (Group
D) of mixed age and breed. Both groups
were penned separately and their man-
agement and housing conditions were sim-
ilar to those of the 18 bred ewes.

Faecal samples were collected per rectum
from all individual sheep and strongyle ova
counts were determined on each sample by
the McMaster Flotation technique (12).
The ova counts were conducted bimonthly
except during the latter part of the ex-
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perimental period (April 1 to May 13)
when the bred ewes of Groups A and B
were sampled each week. Additional faecal
samples were collected at approximate
monthly intervals from each of the bred
ewes in Group B (Untreated) and nema-
tode ova obtained from these samples were
incubated at 27-30°C for 24 hours to per-
mit the hatching of first stage (L) larvae.
Identification of harvested larvae made it
possible to assess the proportions of various
types of strongyle ova being passed in the
faeces of these nine ewes during the ex-
perimental period. The techniques employed
in the recovery of ova from faeces and in
the hatching, recovery and identification of
larvae have been described in detail by
Whitlock (13). In Whitlock’s original
method, ova were concentrated and washed
with the aid of a Buchner filter-funnel and
pressure flask whereas, in the present
work, a system of double centrifugation
was adopted as an alternate method in an
effort to increase the potential ova yield.

Results

The mean faecal ova counts for the bred
ewes of Group A (Treated) and B (Un-
treated) are illustrated graphically in Fig.
1. Following treatment with thiabendazole
on February 2, 1965, the ewes of Group A
were found to pass strongyle ova in their
faeces at a relatively constant, low level
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until the termination of the experiment.
The mean faecal ova counts of the untreat-
ed ewes (Group B), however, displayed an
abrupt rise which commenced on March 5
and achieved its maximum value of 5880
e.p.g.2 on May 7.

The ova count trends observed in indi-
vidual untreated ewes (Group B) are illus-
trated graphically in Figs. 2 to 10, together
with histograms charting the percentage
of H. contortus ova passed in the faeces of
each ewe at intervals during the trial pe-
riod. These latter values were determined
on the basis of the identification of first
stage larvae hatched from strongyle ova
which were harvested from the faeces of
the experimental animals.

Of the nine ewes whose ova counts were
examined throughout this study, two (847
and 806) failed to develop a marked spring
rise. In the case of the former ewe, larval
identification revealed that at no time did
H. contortus ova comprise a major portion
of the total number of strongyle ova passed
in the faeces. The latter ewe was shedding
high levels of ova of H. comtortus in her
faeces on March 6 and April 1 even though
the total ova counts at these times were
low. Unlike ewe 847, however, ewe 806 lam-
bed late in the experiment on April 5 and

e.p.g.2 — eggs (ova) per gram.
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faecal sampling was discontinued before it
could be determined whether or not she
would develop a spring rise.

Each of the remaining seven ewes of
Group B developed a well-defined spring
rise in faecal ova output following her
lambing. The temporal relationship to lam-
bing and the magnitude, duration and pat-
tern of the rises showed considerable varia-
tion. Furthermore, since maximum ova
count values were achieved almost simul-
taneously, the timing of the rises in this
study seemed to be independent of the lam-
bing dates of individual ewes. It is never-
theless apparent, in each case, that large
percentages of the strongyle ova passed in
the faeces of the ewe during her rise were
ova of H. contortus. It is further evident,
in these seven ewes, that as the faecal ova
counts increased to their maximum values,
so also increased the proportions of ova of
H. contortus relative to all other strongyle
ova types.

In Fig. 11, a progressive rise can be seen
in the mean ova count of the five unbred
ewes of Group C. This increase commenced
after January 4, 1965, and achieved its
maximum value (2100 e.p.g.) on April 29,
1965. Although this trend suggests that
spring rise occurred among the unbred
ewes, the rise was, in fact, influenced lar-
gely by one ewe whose ova count began to

363



2500 A
+ Group C (Unbred Ewes)
2000 e — — —. Group D (Rams)
H
o
w
1500 4 &
g
&
1000 4 & ) — T
% //\\
3 /o
500 - o 3 ] / \ ’
g ’\\/\\ J _- 7
(4 Va Y \ * PN
a // '\./\\._/'/.___.\ /"// \\'//
</ T~~~ T~
7 20 12 1 16 L 22 3 19 3 17 31 20 29 14

Oct. Nov. Dec. Jan,

Feb.

Fig. 11. Mean Strongyle Ova Counts of Unbred Ewes and Rams.

increase on January 4, 1965 and reached
a peak value of 6000 e.p.g. on April 29,
1965. The rise in this ewe occurred syn-
chronously with those observed in the post-
parturient animals but was thought to be
associated primarily with her declining
health.

After January 22, 1965, a gradual in-
crease occurred in the mean faecal ova
count of the rams of Group D. This was of
low magnitude, and little significance was
attached to it. Likewise, no importance was
associated with the increased values for
the group on November 12 and December
16 since they were caused by the high ova
counts of one ram only.

Discussion

The causes underlying the spring rise
phenomenon cannot clearly be defined but
this apparent burst of regenerative activity
on the part of nematodes parasitic in ewes
may well serve as a major source of in-
fective larval stages for the subsequent de-
velopment of nematodiasis in lambs on
pasture. Thus, spring rise may closely be
related to the epidemiology of nematode
parasitism in populations of young and
susceptible lambs. As Crofton (6) has
pointed out, a high rate of ova production
by a group of ewes at six to eight weeks
after lambing and of several weeks’ dura-
tion, would make available a nucleus of in-
fective stages for the young and suscep-
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tible lambs. In this way, the spring rise
might act as a primer to the main period
of multiplication in lambs and, if so, the
potential of each ovum passed in the faeces
would be relatively high. The results of the
present study indicate that spring rise in
the Montreal area may have a particular
bearing on the problem of haemonchosis
in lambs.

Crofton’s suggestion has since been sub-
stantiated by Brunsdon (14) in a recent
field experiment involving a group of
lambs grazed with ewes whose post-par-
turient rise was prevented by anthelmintic
therapy and a second group of lambs grazed
with their untreated mothers. During the
last four weeks of the trial when the lambs
were five to six months old, the ova counts
of lambs running with untreated ewes rose
rapidly to a high level. At the end of the
trial, the mean ova count of lambs of treat-
ed ewes was lower than that on the first
sampling date 14 weeks previously. Similar-
ly, post-mortem worm counts were signifi-
cantly lower in lambs which had been
running with treated ewes and the mean
liveweight gain of these lamb was five lbs.
higher than that of lambs of untreated
ewes.

Spring rise, furthermore, may permit
the survival of many nematode species
from year to year within sheep flocks in
northern latitudes. Certain of the common
sheep nematodes (Nematodirus spp. and

Can. J. Comp. Med. Vet. Sci.



Ostertagia spp.) are able to pass the win-
ter months on pasture as infective larvae,
unharmed by low temperatures. Large
numbers of individuals, however, of many
nematode species of sheep, are destroyed
during winter on pastures in this area.
Those nematodes, therefore, that spend the
winter months within the protected envi-
ronment of the host’s gastrointestinal tract,
may constitute the bulk of the surviving
population of such species. Since breeding
stock, by reason of age and previous ex-
posure, have some degree of resistance to
internal parasitism, the number of adult
parasites passing the winter within such
hosts is generally low. Thus, the ability to
generate large numbers of infective stages
in the springtime may be essential to the
survival of some nematode species within a
sheep flock.

In the present work, the occurrence, in
seven of nine post-parturient ewes, of
marked increases in faecal ova output, con-
firms the importance of the breeding ewe
as a major potential source of infective
stages for the crop of young lambs. The
successful prevention of the post-parturient
rise by treatment with thiabendazole in a
similar group of ewes indicates that pre-
parturient anthelmintic therapy of the
breeding flock could eliminate this threat
to the lamb population.

Although a spring rise was noted in one
of a group of unbred ewes, the findings
suggest that maximum expression of the
phenomenon is seen only in post-parturient,
lactating animals. This is supported by the
observation of Crofton (6) that spring rise
occurs less frequently in unbred ewes than
in breeding stock.

The present attempt to identify the ne-
matode species contributing most to the
increased ova counts of ewes during spring
rise was prompted by previous observations
(11) on an outbreak of winter parasitism
in which H. contortus was the primary
pathogen. It seemed likely, in view of the
extensive oogenetic capacity of H. contor-
tus (15), that ova of this nematode should
comprise the major portion of the total
number of strongyle ova passed in the
faeces of ewes experiencing spring rise in
this area. The results of the present work
bear out this contention since, subject to in-
dividual variation, substantial proportions
of H. contortus ova were present during
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spring rise. Increased levels, furthermore,
were found to parallel elevations in the
absolute number of strongyle ova passed in
the faeces.

It thus appeared, in the present study,
that H. contortus was the major contribu-
tor to the spring rise phenomenon. Further-
more, it can be anticipated that in sheep
flocks and in sheep-raising areas where H.
contortus infection is endemic, spring rises
of magnitudes comparable to those herein
recorded will occur.

ACKNOWLEDGMENTS

The technical assistance of Messrs. J.
Mackie and J. Bingham is gratefully ack-
nowledged as is the invaluable cooperation
of Mrs. Marva Jackman in the construction
of the figures.

REFERENCES

1. TAYLOR, E. L. Seasonal fluctuation in the number
of eggs in the faeces of ewes. J. Parasit. 21: 175-179.
1935.

2. FIELD, A. C., BRAMBELL, M. R. and CAMPBELL,
J. A. Spring rise in faecal worm-egg counts of
housed sheep, and its importance in nutritional ex-
periments. Parasitol. 50: 387-399. 1960.

3. BRUNSDON, R. V. The seasonal variations in the
nematode egg counts of sheep: A comparison of
the spring rise phenomenon in breeding and un-
mated ewes. N.Z. vet. J. 12: 75-80. 1964.

4. DUNSMORE, J. D. Ostertagia spp. in lambs and
pregnant ewes. J. Helminth. 39: 159-184. 1965.

5. CROFTON, H. D. Nematode parasite populations in
sheep on lowland farms. 1. Worm egg counts in
ewes. Farasitol. 44: 465-477. 1954.

6. CROFTON, H. D. Nematode parasite populations in
sheep on lowland farms. 5. Further observations on
the post-partvrient rise and a discussion of its
significance. Parasitol. 48: 243-250. 1958.

7. PAVER, H., PARNELL, I. W. and MORGAN, D. O.
Some factors influencing the seasonal variation in
worm egg counts in Scottish hill sheep. J. comp.
Path. 65: 220-235. 1955.

8. SOULSBY, E. J. L. Studies on the serological re-
sponse in sheep to naturally acquired gastrointes-
tinal nematodes. 2. Responses in a low ground flock.
J. Helminth. 31: 143-160. 1957.

9. SPEDDING, C. R. W. and BROWN, T. H. The
spring rise in the nematode egg count of sheep. J.
Helminth. 29: 171-178. 1956.

10. SOULSBY, E. J. L. Biology of Parasites. Emphasis
on Veterinary Parasites. Academic Press, New York,
London, 1966.

11. GIBBS, H. C. Observations on an_ outbreak of clinic-
al parasitism in ewes during the winter months.
Can. vet. J. 5: 8-11. 1964.

12. GORDON, H. McL. and WHITLOCK, H. V. A new
technique for counting nematode eggs in sheep
faeces. J. Coun. Sci. Indust. Res. Aust. 12: 5C-52.
1939.

13. WHITLOCK, H. V. The recovery and identification
of the first stage larvae of sheep nematodes. Aust.
vet. J. 35: 310-316. 1959.

14. BRUNSDON, R. V. Importance of the ewe as a
source of trichostrongyle infection for lambs: Control
of the spring rise phenomenon by a single post-lamb-
ing anthelmintic treatment. N.Z. vet. J. 14: 10: 118-
125. 1966.

15. LAPAGE, G. Veterinary Parasitology. Oliver and
Boyd, London, 1956.

365



