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INTRODUCTION

The sheep and goat population in the Netherlands is relatively small. In 2002, on a total number of 47,000 farms, 1.7 million breeding sheep and/or goats are kept (I&R-system, 2002). 

Since 1993, scrapie is a notifiable disease for sheep and goat keepers and since 23rd July 1998 the notification is also mandatory for veterinarians. The occurrence of the disease has been confirmed for the first time in sheep in the Netherlands in October 1957. Within three years after the start of his inventory of sheep diseases on the isle of Texel, Wensvoort (1959) confirmed scrapie on six different farms. It was not until November 2000, that the disease was diagnosed for the first time in goats. In a small children’s zoo in the southern part of the country, one goat showed neurological signs and scrapie was confirmed. A second case appeared a few months later. In four of the remaining eleven goats in the zoo, scrapie was also confirmed. The origin of the infection has not been found and since than, we never found another goat with scrapie.

The prevalence and incidence of scrapie in the national sheep flock have been studied in 1992 (Schreuder et al., 1993). From two independent nationwide questionnaire surveys of randomly selected sheep farmers, the following results were obtained:

· six per cent of the farmers indicated that they had at some time observed signs of scrapie in their flock, indicating a prevalence of flocks with sheep showing signs of scrapie between 3.8 and 8.4 per cent for the total sheep population in the Netherlands; 

· the incidence rate within infected flocks was 1.27 cases/100 ewes/year;

· the incidence rate for the total sample population was 0.1 case/100 ewes/year.

The results from the two surveys did not differ significantly.

In 2002, the Netherlands have carried out a monitoring programme based on Regulation (EC) No 999/2001. In ovine and caprine animals over 18 months of age or which have more than two permanent incisors erupted through the gum, and which are slaughtered for human consumption or which have died or been killed, 0.13 per cent of the sampled animals were found positive. All the positive animals were sheep.

THE START OF THE SCRAPIE CONTROL PROGRAMME

After the work of Foster et al. (1993, 1996) had been published, and after assessing the risk of BSE entering our country (Schreuder, 1995; Schreuder et al., 1997a) the ministry of Agriculture, Nature and Food Quality (LNV), the Product Boards for Livestock and Meat (PVV) and the Dutch Organisation for Agriculture and Horticulture (LTO-Nederland) requested the Animal Health Service (GD) to investigate the possibilities for a scrapie control programme in the Netherlands (Schreuder et al., 1997b; Smits et al., 1997; Vellema, 1997). Delayed by the outbreak of classical swine fever in 1997 (Pluimers et al., 1999), the project ‘Scrapie control in the sheep industry in the Netherlands’ started in 1998. 

The objective of that programme was to eliminate scrapie susceptibility in all the breeding sheep in the Netherlands in ten years’ time. After this goal had been reached, a sufficient number of resistant (ARR/ARR) breeding rams would be available to be able to make tupping with resistant rams compulsory on all sheep farms in our country. The ultimate goal of the Dutch approach was to eliminate scrapie in the Netherlands, despite the many uncertainties that surrounded it. The programme met the criteria of the Scientific Committee on Animal Health and Animal Welfare (1998). 

THE CURRENT SITUATION

Because of growing concern about TSEs (SSC, 1998; SSC, 2001), in 2001, the ministry of LNV has requested the GD to investigate the possibility to speed up the Dutch programme (Nodelijk et al., 2002). The Foot and Mouth Disease outbreak in 2001 (Bouma et al., 2003) interrupted discussions about the accelerated plan, but on 4 October 2001 arrangements were made to work out the programme’s concepts. 

The main aim of the accelerated programme is to ensure that there will be enough resistant rams in 2004 so that all sheep farms in our country will have the opportunity to avail themselves of resistant rams. To accomplish this, an estimated 50,000 resistant (ARR/ARR) rams will be needed by then. Moreover, the accelerated programme aims at increasing the genetic resistance of the breeding population in the Netherlands. This means that in the future, sheep breeders and sheep farmers alike will be able to acquire resistant animals from totally resistant farms. It also means that this approach will ensure that the industry will no longer have the huge expenses of continually genotyping large numbers of animals. The result will be a rapid decrease of susceptibility to scrapie and BSE and, ultimately, the elimination of scrapie in the Netherlands, from the breeding industry and the national flock. 

Basic conditions for achieving the targets are good working rules for the Identification & Registration system (I&R) for small ruminants and a ram regulation. The ram regulation governs the compulsory introduction of resistant rams on farms as from 1 July 2004, the text of which is expected to be published soon.

After the acceptance of the draft programme, the programme was worked out in detail. It took into account the wishes of those involved and the altered circumstances. Further analysis of the available data was carried out by a working group from the GD and ASG-Lelystad (Nodelijk et al., 2002). The following is the grouping of animals for genotyping, based on the most recent breeding sheep figures and the results of the model and the inbreeding study:


1. Rams;


2. Ewes at risk of inbreeding belonging to breeding organisations;


3. Ewes from other breeding organisations.

The animals in Group1 will be genotyped free-of-charge. The farmers do have to pay for blood sampling. Arrangements were made per breeding organisation as to which genotypes must be rendered unusable for breeding either by slaughtering of castration. A slaughter procedure has been compiled accordingly.

Breeding animals belonging to the societies with an inbreeding risk will be genotyped free-of-charge, provided that the breeding organisation of the breeder pays heed to the advice of the Genetic Group of ASG-Lelystad. If this is not the case, then the genotype charges will amount to €5, €15 and €25 per animal in 2002, 2003 and 2004, respectively.

It is important that fully resistant farms become established as quickly as possible. Farms in a position to take this step should be encouraged to do so. Following the genotyping of all the ewes, those farms that dispose of all the animals that do not have the ARR/ARR genotype, were investigated free-of-charge in 2002 and 2003. Where this is not possible the charges will amount to €5, €15 and €25 per animal in 2002, 2003 and 2004, respectively.

After, in 2002, level I flocks, composed entirely of sheep of the ARR/ARR genotype, were established, a control system has been developed to check whether lambs born on these farms, from 2003 onwards are indeed homozygous ARR. Based on a random test model (Table 1), annual genotypings on the progeny of resistant animals will take place on fully resistant farms from 2003 onwards. Per ram siring in the previous year, 5 lambs will be genotyped.

Table 1 - The sample size (n) required to be 95% certain of detecting at least one flock having used non-resistant rams if this is the case at a level of 2%. Level I flocks are flocks composed entirely of sheep of the ARR/ARR genotype.

	number of level I flocks
	50
	100
	250
	500
	1000
	2000
	5000
	10000

	sample size (n)
	46
	78
	112
	129
	138
	143
	147
	148


STRUCTURE OF THE PROJECT ORGANISATION

The structure of the organisation responsible for executing the programme and the activities involved has been described in detail (Vellema, 2002). The GD, which administers the programme, has set up a project organisation to see to the tasks. A steering group consisting of members of LTO-Nederland (chairman), the Ministry of LNV and the PVV, has been formed to supervise the programme. The steering group will safeguard the main features of the programme, chiefly based on feedback of information through the project leader. The project leader initially makes the decisions on all the aspects within the plan of approach regarding the execution of the programme. He gives shape and form to the programme incorporating any amendments emanating from the steering group. To this end he is responsible for steering all the organisations involved in the programme, including the scientific institutes and laboratories. He works in close consultation and collaboration with breeding organisations. 

It will be impossible to realise the aims of the Dutch scrapie control program without clear-cut and direct communication with all those involved. For this part of the program we have a budget available of 300,000 euro per annum. 

PRELIMINARY RESULTS

Number of submitted blood samples

The total number of submitted blood samples is shown in Figure 1. In all breeds, any ram or ram lamb of the most undesirable genotype VRQ/VRQ, must be rendered unusable for breeding, either by slaughtering or castration. In most breeds, rams with the VRQ/* genotype, also have to be rendered unusable for breeding. 

Figure 1 - The number of submitted blood samples
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Participation of the different breeds

Figure 2 shows the participation of the different breeds, as a percentage of the total number of blood samples. Within these breeds, the Texel (TE), by far the most important sheep breed in the Netherlands, takes the biggest share in submitting blood samples. This breed is followed by the Swifter (SW), the Blue Texel (BT) and Zwartbles (ZB). The Texel, Swifter, Blue Texel, Bleu du Maine (BM), Suffolk (SU), Blessumer (BL) and Hampshire Down (HD) are used as terminal sires. Most of the remaining breeds are mentioned because they originate from the Netherlands and have a low frequency of the ARR allele. 

Figure 2 - The participation of the different breeds which are the most important of the scrapie programma in the Netherlands.  


[image: image2.wmf]Participation of breeds (%)

0

10

20

30

40

50

BL

BT

FL

FZ

KH

NH

SU

TE

VL

breeds

blood samples (%)


Frequencies of genotypes

The frequencies of the genotypes of some of the breeds are shown in Table 2.

Table 2 - Genotype frequencies of some breeds of sheep in the Netherlands.
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[image: image4.emf]Genotype frequencies of the Fries/Zeeuws Melkschaap
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[image: image5.emf]Genotype frequencies of the Suffolk
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[image: image6.emf]Genotype frequencies of the Swifter
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Level I flocks

In the Dutch scrapie program, level I flocks are flocks composed entirely of sheep of the ARR/ARR genotype. At the end of 2002, the first forty flocks had gained this status and this number has risen in October 2003, to more than hundred. 

Recently, we have evaluated the program and although the number of resistant rams is not yet as high as we would like, the involved parties – LNV, PVV and LTO-Nederland – have decided that from the first of July 2004 onwards, the use of resistant rams will be compulsory on all the sheep farms in the Netherlands.
To realise the main objective of the program, the sheep breeding industry will have to take up the challenge with enthusiasm and work towards ensuring that in 2004 sufficient numbers of resistant rams are available. 
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		Overzicht scrapie-genotyperingen
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Blad1

		Overzicht bloedmonsters 2002 en genotypeverdeling

								Genotype: procentuele verdeling

		rascode		ras		% deelname		ARR/ARR		ARR/X		X/X

		BB		Barbados Blackbelly		0.00		0.00		0.00		100.00

		BE		Bentheimer Landschaf		0.07		0.00		11.11		88.89

		BF		Bluefaced Leicester		0.00		0.00		0.00		100.00

		BI		Brilschaap		0.03		11.76		0.00		88.24

		BL		Blessumer		0.84		59.60		34.82		5.58

		BM		Bleu du Maine		1.59		48.68		41.83		9.50

		BT		Blauwe Texelaar		8.86		16.74		50.81		32.45

		BW		Black Welsh Mountain		0.14		40.28		43.06		16.67

		CA		Cambridge		0.01		33.33		66.67		0.00

		CB		Coburger Fuchschaap		0.02		22.22		33.33		44.44

		CF		Clun Forest		0.79		76.21		22.57		1.21

		CH		Charollais		0.33		31.07		53.67		15.25

		CM		Castlemilk Moorit		0.01		0.00		0.00		100.00

		DC		Devon en Cornwall Longwool		0.01		66.67		33.33		0.00

		DH		Drents Heideschaap		3.29		7.55		38.94		53.52

		DS		Duitse Zwartkop Vleesschaap		0.05		17.86		50.00		32.14

		DT		Dorset Horn		0.01		33.33		66.67		0.00

		FL		Flevolander		0.42		34.38		55.36		10.27

		FN		Finse Landras		0.09		16.00		16.00		68.00

		FZ		Fries/Zeeuws Melkschaap		3.44		1.09		12.53		86.37

		GP		Gotland Pelsschaap		0.49		0.00		2.68		97.32

		HD		Hampshire Down		0.89		38.03		53.42		8.55

		HS		Heidschnucke		0.02		44.44		11.11		44.44

		HW		Herdwick		0.06		0.00		27.59		72.41

		JA		Jacobsschaap		0.02		33.33		50.00		16.67

		KA		Kameroenschaap		0.02		0.00		8.33		91.67

		KE		Kerry Hill		0.57		52.32		40.73		6.95

		KG		Kruising Gehoornd		0.00		100.00		0.00		0.00

		KH		Kempisch Heideschaap		1.26		6.85		39.58		53.57

		KK		Karakul		0.01		0.00		25.00		75.00

		KS		Kruising		0.09		8.11		62.16		29.73

		LG		Landgeit		0.00		0.00		50.00		50.00

		LL		Lleyn		0.00		50.00		50.00		0.00

		ME		Merino		0.00		0.00		100.00		0.00

		ML		Manx Loghtan		0.00		0.00		50.00		50.00

		MS		Mergellandschaap		2.28		6.45		38.18		55.37

		NH		NoordHollander		1.13		17.22		46.66		36.12

		NN		Onbekend		1.26		43.90		40.40		15.70

		OD		Oxford Down		0.01		100.00		0.00		0.00

		OU		Ouessant		5.55		36.82		39.86		23.31

		OV		Overige		0.26		28.68		38.97		32.35

		RA		Hongaarse Racka		0.08		6.45		54.84		38.71

		RL		Rouge de l'Ouest		0.14		41.67		50.00		8.33

		RM		Romney		0.02		33.33		44.44		22.22

		RN		Rijnlam A		0.00		50.00		50.00		0.00

		RO		Romanov		0.03		0.00		0.00		100.00

		RY		Ryeland		0.43		90.05		9.05		0.90

		SB		Schoonebeker		1.68		0.22		14.83		84.94

		SD		South Down		0.01		0.00		57.14		42.86

		SF		Scottish Blackface		0.41		18.72		44.75		36.53

		SG		Solognote		0.05		10.34		58.62		31.03

		SK		Skuddeschaap		0.58		0.97		20.71		78.32

		SM		Sussex Merino		0.00		0.00		50.00		50.00

		SO		Soay		0.02		0.00		10.00		90.00

		SS		Shetland Sheep		0.24		18.60		44.19		37.21

		SU		Suffolk		1.47		56.01		38.06		5.94

		SW		Swifter		11.69		50.10		41.17		8.73

		TE		Texelaar		38.15		26.97		52.70		20.34

		VH		Veluws Heideschaap		4.00		1.79		21.44		76.77

		VL		Vlaming		0.13		26.47		47.06		26.47

		WE		Wensleydale		0.07		80.00		11.43		8.57

		WH		Wiltshire Horn		0.31		46.95		42.07		10.98

		WS		Walliser Schwarznase		0.05		0.00		14.29		85.71

		ZB		Zwartbles		6.46		13.15		48.10		38.75
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		Genotyping results 2002 in The Netherlands

								Genotyping results (%)

		Breed code		breed		participation (%)		ARR/ARR		ARR/X		X/X

		BB		Barbados Blackbelly		0.00		0.00		0.00		100.00

		BE		Bentheimer Landschaf		0.07		0.00		11.11		88.89

		BF		Bluefaced Leicester		0.00		0.00		0.00		100.00

		BI		Brilschaap		0.03		11.76		0.00		88.24

		BL		Blessumer		0.84		59.60		34.82		5.58

		BM		Bleu du Maine		1.59		48.68		41.83		9.50

		BT		Blauwe Texelaar		8.86		16.74		50.81		32.45

		BW		Black Welsh Mountain		0.14		40.28		43.06		16.67

		CA		Cambridge		0.01		33.33		66.67		0.00

		CB		Coburger Fuchschaap		0.02		22.22		33.33		44.44

		CF		Clun Forest		0.79		76.21		22.57		1.21

		CH		Charollais		0.33		31.07		53.67		15.25

		CM		Castlemilk Moorit		0.01		0.00		0.00		100.00

		DC		Devon en Cornwall Longwool		0.01		66.67		33.33		0.00

		DH		Drents Heideschaap		3.29		7.55		38.94		53.52

		DS		Duitse Zwartkop Vleesschaap		0.05		17.86		50.00		32.14

		DT		Dorset Horn		0.01		33.33		66.67		0.00

		FL		Flevolander		0.42		34.38		55.36		10.27

		FN		Finse Landras		0.09		16.00		16.00		68.00

		FZ		Fries/Zeeuws Melkschaap		3.44		1.09		12.53		86.37

		GP		Gotland Pelsschaap		0.49		0.00		2.68		97.32

		HD		Hampshire Down		0.89		38.03		53.42		8.55

		HS		Heidschnucke		0.02		44.44		11.11		44.44

		HW		Herdwick		0.06		0.00		27.59		72.41

		JA		Jacobsschaap		0.02		33.33		50.00		16.67

		KA		Kameroenschaap		0.02		0.00		8.33		91.67

		KE		Kerry Hill		0.57		52.32		40.73		6.95

		KH		Kempisch Heideschaap		1.26		6.85		39.58		53.57

		KK		Karakul		0.01		0.00		25.00		75.00

		LL		Lleyn		0.00		50.00		50.00		0.00

		ME		Merino		0.00		0.00		100.00		0.00

		ML		Manx Loghtan		0.00		0.00		50.00		50.00

		MS		Mergellandschaap		2.28		6.45		38.18		55.37

		NH		NoordHollander		1.13		17.22		46.66		36.12

		OD		Oxford Down		0.01		100.00		0.00		0.00

		OU		Ouessant		5.55		36.82		39.86		23.31

		RA		Hongaarse Racka		0.08		6.45		54.84		38.71

		RL		Rouge de l'Ouest		0.14		41.67		50.00		8.33

		RM		Romney		0.02		33.33		44.44		22.22

		RN		Rijnlam A		0.00		50.00		50.00		0.00

		RO		Romanov		0.03		0.00		0.00		100.00

		RY		Ryeland		0.43		90.05		9.05		0.90

		SB		Schoonebeker		1.68		0.22		14.83		84.94

		SD		South Down		0.01		0.00		57.14		42.86

		SF		Scottish Blackface		0.41		18.72		44.75		36.53

		SG		Solognote		0.05		10.34		58.62		31.03

		SK		Skuddeschaap		0.58		0.97		20.71		78.32

		SM		Sussex Merino		0.00		0.00		50.00		50.00

		SO		Soay		0.02		0.00		10.00		90.00

		SS		Shetland Sheep		0.24		18.60		44.19		37.21

		SU		Suffolk		1.47		56.01		38.06		5.94

		SW		Swifter		11.69		50.10		41.17		8.73

		TE		Texelaar		38.15		26.97		52.70		20.34

		VH		Veluws Heideschaap		4.00		1.79		21.44		76.77

		VL		Vlaming		0.13		26.47		47.06		26.47

		WE		Wensleydale		0.07		80.00		11.43		8.57

		WH		Wiltshire Horn		0.31		46.95		42.07		10.98

		WS		Walliser Schwarznase		0.05		0.00		14.29		85.71

		ZB		Zwartbles		6.46		13.15		48.10		38.75
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		Genotyping results 2002 in The Netherlands

						Genotyping results (%)

		Breed code		participation (%)		ARR/ARR		ARR/X		X/X

		BL		0.84		59.60		34.82		5.58

		BM		1.59		48.68		41.83		9.50

		BT		8.86		16.74		50.81		32.45

		DH		3.29		7.55		38.94		53.52

		FL		0.42		34.38		55.36		10.27

		FN		0.09		16.00		16.00		68.00

		FZ		3.44		1.09		12.53		86.37

		HD		0.89		38.03		53.42		8.55

		KH		1.26		6.85		39.58		53.57

		MS		2.28		6.45		38.18		55.37

		NH		1.13		17.22		46.66		36.12

		SB		1.68		0.22		14.83		84.94

		SU		1.47		56.01		38.06		5.94

		SW		11.69		50.10		41.17		8.73

		TE		38.15		26.97		52.70		20.34

		VH		4.00		1.79		21.44		76.77

		VL		0.13		26.47		47.06		26.47

		ZB		6.46		13.15		48.10		38.75
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