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186 Donaldson et al — PARASITISM IN THE PERIPARTURIENT EWE

The effect of protein supply on the periparturient parasite status of the mature ewe

J. DONALDSON, M.F.J. VAN HOUTERT AND A.R. SYKES

Animal & Veterinary Sciences Group, P.O. Box 84, Lincoln University, Canterbury, New Zealand.

ABSTRACT

Thirty two twin - and thirty two single - bearing ewes (W =50.6 £ 0.13 and 48.9 £ 0.11kg respectively) were individuatly penne
indoors nine weeks before lambing. Four dietary groups, balanced for pregnancy status were established utilising af2x2 design
energy (E) and protein (P) levels. These were E1P1; E1P2; E2P1; and E2P2 (groups 1 - 4 respectively) and were baseel on a luc
hay and barley diet. E1 and E2 were designed to promote 0 and +50g/d gain in maternal bodyweight, respectively. PiaamedP2 co
approximately 120 and 200gCP/kg DM, respectively, the difference achieved through the inclusion of fishmeal in P2 deggeffrrom
weeks prior to and until parturition all ewes were trickle infected with 10[@@@lorsagia circumcinctand 7,000 richostrongylus
colubriformislarvae per day. Faecal egg counts were determined weekly from five weeks prior to and until three weeks after parturition
when worm burdens were determined.

Geometric mean faecal egg counts (epg) and worm burdens were 1610 and 145 epg and 12020 and 1540 worms, respectively,
on low and high protein diets (P<0.01 in both cases) and 310 and 750 epg (NS) and 2290 and 8090 worms, respectivety (P<0.01) i
single compared to twin-bearing ewes. There was no effect of energy level.

The periparturient breakdown in resistance to parasitic infection thus appears to be counteracted by protein supplementation.
Supplementation of the ewe may provide an alternative parasite control strategy by reducing pasture contamination and may have
greatest effect in prolific flocks.

Keywords: Periparturient ewe; nutrition; immunity; gastro-intestinal parasitism.

INTRODUCTION 1963) and in particular protein supply (Abkeital.,1985a,b;

_ ) ) o Bown et al., 1991; van Houteret al., 1995). The nutrient
With the continued reporting of incidences of anequirements of the ewe are at their highest during the
thelmintic resistance (Overeret al., 1994; McKenna, periparturient period and if immunity in the adult sheep is
1995) and growing concerns over chemical residues jiso nutrition dependent, the peri-partum period is the
sheep products, alternative approaches to gastro—m_testg@}iod of greatest susceptibility to nutrition-induced break-
parasite control deserve greater research emphasis. QBn. The objective of this study was to determine whether

approach may be to reduce the contamination of grazifgient supply in late pregnancy affects parasite status of
areas used by naive young stock and thus reduce the lgygks during the periparturient period.

of infection encountered by these animals.

In late pregnancy and early lactation the mature ewe MATERIALS & METHODS
experiences a temporary loss of immunity to nematodes
(Leyvaet a|,1982) This relaxation of acquirEd |mmun|ty A mob of one hundred Coopworth ewes (age range 3-
probably involves a combination of loss of resistance ®years) were oestrus synchronised and mated. Nine weeks
establishment of incoming larvae, failure to restrict develater they were pregnancy scanned and thirty_two twin
opment of larvae in terms of arrested development amgaring and thirty-two single bearing ewes (mean liveweight
fecundity and failure to expel existing infection (Barger50.6kg and 48.9kg, respectively) were selected for use in
1993). the trial. Animals in each group were then allocated to one

The consequence is a periparturient rise in faecal egg four dietary treatments, which were balanced for
counts (PPR). For this reason the periparturient ewe hagweight and body condition score, according to a 2x2
been identified as the major contributor to pasture contamjctorial design for dietary energy (E) and protein (P)
nation to which naive lambs are subsequently exposgf/els. These were E1P1; E1P2; E2P1 and E2P2 (groups 1
(Dunsmore, 1965; Familton, 1991). - 4 respectively). Diets were based on lucerne hay and

The precise cause of the PPR remains unclear (Lloyghrley. E1 diets consisted of 70% lucerne hay and 30%
1983; Barger, 1993). Hormonal suppression, stress and Iggd¢ley, while E2 diets consisted of 30% lucerne hay and
of antigenic stimulation have all been investigated. To da?@% bar|ey_ Diets E1 and E2 were fed at levels to promote
results have been equivocal (Barger, 1993). Nutrition hasand +50g/d gain in maternal bodyweight, respectively,
also been implicated but not investigated systematicaljased on the recommendations of AFRC (1993). P1 and
(Dunn, 1957). There is strong evidence that, in the growimp diets contained 0 or 8% fishmeal to give approximately
animal, the development and maintenance of immunity 0 and 200g CP/kg DM, respectively. The daily require-
gastro-intestinal parasitism is affected by nutrition (Gibsofnents of a 60kg ewe, averaged during the final seven weeks
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of gestation, are 10.8 and 12.9 MJ metabolisable energy = Analysis of variance was carried out for data on

(ME) (range 9.1-12.8MJ single; 10.1-16.3MJ twin) and 88changes in liveweight and body condition score and for

and 99g metabolisable protein (MP) (range 80-90g singlefaecal egg concentrations and worm burdens. Data for

85-115¢ twin) for single and twin bearing ewes, respecfaecal egg concentrations and worm burdens were trans-

tively, on a diet with an M/D (ME kg DN) of around 11  formed before analysis by taking lgdcount + 1) to

(AFRC 1993). E1 diets supplied, on average, 10.7 andtabilise variance within groups.

12.9 and E2 diets 13.2 and 15.4 MJ ME/d, respectively, to

single and twin bearing ewes, during the late pregnancy RESULTS

period. P1 diets supplied 94 and 113g and P2 diets 110 and

133g MP/d, respectively, to single and twin bearing ewes.  Of the sixty four ewes in the trial, the pregnancy

During lactation E1 diets were designed to promote astatus of six was incorrectly diagnosed while five aborted

liveweight loss of 100g/d and E2 to maintain liveweight. in the latter stages of pregnancy. The ewes which had

Requirements were based on the AFRC (1993) recomaborted returned positive results for toxoplasma latex

mendations for lowland ewes with a milk yield of 2.0 and agglutination test (Lincoln Animal Health Laboratory).

3.0kg/d for single and twin litters, respectively. E1 diets These eleven ewes were excluded from the trial.

supplied, on average, 19.3 and 28 MJ and E2 diets 23.6 and )

32 MJ ME/d, respectively, to single and twin bearing ewesl-iveweight

during early lactation. P1 diets supplied 170 and 248gand  Mean liveweight gain from housing to parturition is

P2 diets 200 and 290g MP/d, respectively, to single and@iven in Table 1. Pregnancy status, energy level and

twin bearing ewes. protein content of the diet all had a highly significant effect
Nine weeks before parturition the ewes were treatecPn liveweight gain (P<0.01 in all cases). Twin bearing

with anthelmintic at the rate of Im4kg bodyweight ewes on average gained 5.2kg more weight than single

(Ivomec [0.08 w:v Ivermectin] MSDAgVet, New Zea- bearers, ewes on the E2 diets gained 6.0kg more than those

land) and housed indoors in individual pens on slattedon the E1 diets and ewes on the P2 diets gained 2.4 kg more

flooring. The nutritional treatments commenced at housingthan those on the P1 diets. Interactions were not signifi-
Ewe liveweight was recorded weekly from housing cant (P>0.05).

to parturition. Body condition score was recorded at -

housing and then at seven, four and one week beforBody Condition Score

lambing. Ten days after housing the ewes were faecal Mean body condition score decreased in all groups

sampled to assess parasite status and from seven weékem nine until one week before lambing, with the excep-

before lambing were trickle infected with 10,000 tion of the single bearing ewes in group 4, where a slight

Teladorsagia circumcinctand 7,000Trichostrongylus ~ increase of 0.2 of a condition score was observed (Table

colubriformis larvae each day, on a three times a weekl). Both energy and protein supply had highly significant

basis. Trickle infection ceased at parturition. Faecal eggffects on change in condition score (P<0.01). Body

concentrations (FEC) were determined weekly from fivecondition score decreased by 0.7 and 0.2 in E1 and E2

weeks before and until three weeks after lambing using &wes and by 0.6 compared to 0.2 in P1 and P2 ewes,

modification of the McMaster method (M.A.F.F., 1979). respectively. There was no effect of pregnancy status on

All ewes were slaughtered 3 weeks after lambing. Thedody condition score change and there were no interac-

abomasa and approximately 10 metres of small intestindions (P>0.05).

distal to the pylorus, were recovered, for determination of )

worm burden (Robertson and Elliot, 1966). Faecal egg concentrations

In addition, abomasa were digested in acidified pepsin ~ Faecal egg concentrations are presented in Figures 1a

(Herlick, 1956) to recover immature larval stages ofand 1b. Nematode eggs appeared in faeces from 28 days
T. circumcincta. before lambing. Protein supply significantly suppressed
faecal egg concentration from 21 days prior to parturition

TABLE 1: Mean liveweight & body condition score changes (+ standard error) of single and twin bearing ewes from housing urtih gartueiks).

Single bearing ewes Twin bearing ewes
Group Liveweight Body condition Liveweight Body condition
(n) change (kg) score change (n) change (kg) score change

1 8) 10.1 £0.33 -1.0 £ 0.07 (6) 14.1 £0.44 -0.6 £ 0.09
(E1P1)

2 @) 11.0 £ 0.37 -0.2 £ 0.08 (6) 15.8+0.44 -0.8 £ 0.09
(E1P2)

3 (6) 14.7 £+ 0.44 -0.3£0.09 (6) 19.5+0.44 -0.5+0.09
(E2P1)

4 (8) 17.0£0.33 +0.2 + 0.07 (6) 24.0 £ 0.44 -0.1 £ 0.09

(E2P2)
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FIGURE 1A: Geometric mean (Log (FEC+1)) faecal egg concentration purdens were 12,020 and 1,540 worms for ewes in groups
of single bearing ewes around parturition as affected by differential energypq and P2 respectively (p<0_01). Pregnancy status also
and protein supply. affected worm burden, with 2,290 and 8,090 worms being

" e recovered from single and twin bearing ewes, respectively

L (P<0.01). There was no effect of energy supply (P>0.05).

F " There were no immature worms found in the abomasa
- prior to digestion or in the small intestines. A small

number of L4Teladorsagiaspp. were recovered after
digestion of the abomasa (Table 2). Worm burdens con-
- sisted predominantly of aduleladorsagiaspp. with very

CoL low numbers ofTrichostrongylusspp. in all groups,
e L A S i except in the twin bearing ewes offered the E2P1 diet

O ITEIS TETT

b Bl [} . -

Earmeamel st o ' ' which had a geometric mean count of over 3066hos-
| hm e et e e e trongylusspp.

- % F

FIGURE 1B: Geometric mean (Log (FEC+1)) faecal egg concentration DISCUSSION
of twin bearing ewes around parturition as affected by differential energy ) .
and protein supply. This work has clearly shown that the parasite status of

the breeding ewe around parturition can be influenced by
nutrition. Several studies have demonstrated the impor-
tance of nutrition, and in particular protein supply to the
ruminant, in countering the pathophysiological damage of
- parasitic infection in the growing animal and also in
enhancing an immune response (Dobson & Bawden 1974;
_ Abbotet al.,1985; Bowret al.,1991; van Houtert al.,
- 1995). The results obtained here extend these findings to
-~ the periparturient ewe and indicate the relative importance
T of protein over energy. This latter finding is in agreement
vt varietpere e ' with those of Bown et al ., (1991) who reported that post-
e i e e m ruminal infusion of casein had a greater impact in terms of
reducing the debilitating effects dfcolubriformisinfec-
tion in lambs than did infusion of an isoenergetic amount
until the end of the study (P<0.05). From seven day$f glucose.
before until 21 days after lambing this suppression was  One of the well documented manifestations of resist-
highly significant (P<0.01). Energy supply had only aance seen in ewes is the inhibition of development of
short term effect on faecal egg concentration. Ewes on thgertain species of nematode larvae, resulting in large num-
E2 diets had a significantly lower faecal egg concentratiorPers of immature 4th stage larvae (Jacksbal., 1988).
than ewes on the E1 diets in the week before parturitiod he low numbers of immature worms found in all treat-
(P<0.05). Faecal egg concentration in twin bearing ewe§1ent groups in the present study indicate that larval inhi-
was significantly higher than in single bearing ewes frombition was not a feature of the apparent enhanced immune

[ -
[
AR
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parturition until 14 days later (P<0.01). response resulting from protein supplementation.
Several workers have indicated that the periparturient
Worm Burdens breakdown of immunity is species specific (Brunsdon,

Worm burdens are shown in Table 2. Mean worm1970; O’Sullivan & Donald, 1973; Gibbs & Barger, 1986).
In the present study worm counts were considerably lower

TABLE 2: Geometric mean (Log10 (count + 1) worm burdens (z standard error) of single and twin bearing ewes three weeks post partum

Single bearing ewes Twin bearing ewes
Group T.colubriformis T.circumcincta T.colubriformis T.circumcincta
L5 L4 L5 L5 L4 L5
1 172 £0.2 30+0.1 6713 +0.1 288 £ 0.2 70+0.1 11116 £ 0.1
E1P1
2 1+0.2 8+0.1 578+ 0.1 7+0.2 64 +0.1 3326+ 0.1
E1P2
3 90 £ 0.2 18+0.1 9225+ 0.1 3051 +0.2 112+ 0.1 13090 + 0.1
E2P1
4 3+0.2 11+0.1 458 + 0.1 140+ 0.2 59+0.1 3539 +0.1

E2P2
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in T. colubriformisthanT. circumcincta This may sug- Bown, M.D.; Poppi, D.P.; Sykes, A.R. 1991. The effect of post-ruminal

gest that the relaxation of immunityFeladorsagianfec- infusion of protein or energy on the pathophysiologjyeéhos-
f . . . . trongylus colubriformisnfection and body composition in lambs.
tion was greater than m'lczhos'[rc”’]gylusnfec“(m’ which Australian Journal of Agricultural Research2: 253-267.

is in agreement with the findings of Jackstml.,(1988). Brunsdon, R.V. 1970. The spring-rise phenomenon: seasonal changes in
This work C|ear|y shows that the periparturient break- the worm burdens of breeding ewes and in the availability of

. . . . . asture infectionNew Zealand Veterinary JournaB: 47-54.
down in resistance to parasitic infection can be susceptlblgobs('?n C: Bawden R.J. 1974. Studies on ¥he immunity of sheep to

to protein su.pply and by implication to the_prolificacy of Oesophagostomum columbiureffects of low protein diet on
the ewe. This does not however, rule out involvement of resistance to infection and cellular reactions in theRpuasitol-
other factors such as interaction between nutrition and theD 0%|619552739(-)255-, i o following EJ.L. Soulsby 1957
: unn, . Opening discussion following E.J.L. Soulsby -
endocrine system. . . “Some immunological phenomena in parasitic infectionst-
It should be noted that to achieve this effect, erinary Record69: 1129-1136.
metabolisable protein supply was well in excess of thebunsmore, J.D. 19650stertagiaspp. in lambs and pregnant ewes.

requirements predicted by AFRC (1993). This might _ _IfOUVZagO‘;gngimg‘tho'C’gy?“?1t_159'184- ountestinal ’
: : amilton, A.S. . Re-examination of gastro-intestinal parasite con-
suggest that the conventional factorial approach of assess trol - The contribution of the ewBroceedings of the 21st Seminar

ing nutrient requirements, for defined rates for growth, of the Sheep and Beef Cattle Society the New Zealand Veterinary
pregnancy, lactation etc. may need to include a component  Association. Publicatiod34: 25-35.
for the immune system. Gibbs, H.C; Barger, I.A. 1986Haemonchus contortuand other

. . . trichostrongylid infections in parturient, lactating and dry ewes.
The results would indicate that in the future there is Veterinary Parasitology22: 57-66.

the potential to reduce larval contamination of the grazingsibson, T.E. 1963. The influence of nutrition on the relationships

areas through careful consideration of nutrient supply of  between gastro-intestinal parasites and their hBstseedings of

the breeding ewe. The need to look for solutions such as _the Nutrition Societ2: 15-20.

this will be particularly important in orolific flocks. not Herlich, H. 1956. A digestion method for post-mortem recovery of
p y p ) p ’ . nematodes from ruminant8roceedings of Helminthology Soci-

only because of the greater capacity of the ewe to contami- ety of Washingto23: 102-103.

nate pasture, but also because twin suckling lambs ar&ckson, F.; Jackson, E.; Wiliams, J.T. 1988. Susceptibility of the pre-

likel X infection n rlier whil parturient ewe to infection wiffrichostrongylus vitrinuandOster-
ely to be e posed to infection at an earlier stage N tagia circumcinctaResearch in Veterinary Scient®: 213-218.

receving an inferior d|etary protein supply than smgle Leyva, V.; Henderson, A.E.; Sykes, A.R. 1982. Effect of daily infection

suckled lambs. with Ostertagia circumcinctéarvae on food intake, milk produc-
tion and wool growth in sheepournal of Agricultural Research
99: 249-259.
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