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Moredun Research Institute

Animal disease research organisation, 
funded by Scottish Government

Climate Change? – impact on disease 
transmission, epidemiology etc… 

Conduct commissioned research on 
viral, bacterial & parasitic diseases of 
livestock

- parasitic helminths (worms)?

- vector-borne diseases e.g. Bluetongue 
(midge) &  Louping Ill, Babesiosis (tick)



Evidence of Climate Change?
In Scotland, recent weather consistently 1In Scotland, recent weather consistently 1--44ooC warmer C warmer 
than monthly average for previous 30 years than monthly average for previous 30 years –– rainfall rainfall 
variable with some extreme eventsvariable with some extreme events

Regional mean monthly temperature: deviation from 1961-1990 average
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Consequences for parasitic disease?

Little/no data or active surveillanceLittle/no data or active surveillance

Combination of clinical observations & Combination of clinical observations & 
submissions to VI Centres over past ~5submissions to VI Centres over past ~5--
10 years10 years

Climate = Microclimate inhabited by freeClimate = Microclimate inhabited by free--
living stages of these parasites and/or their living stages of these parasites and/or their 
intermediate hostsintermediate hosts

Result ? Result ? -- extended parasite seasons extended parasite seasons ––
earlier infection from overwintering larvae and earlier infection from overwintering larvae and 
prolonged grazing seasonsprolonged grazing seasons



Sheep/cattle liver fluke, Fasciola hepatica

Parasite lives in liver and/or bile 
ducts of sheep & cattle

Disease costs the agricultural 
industry ~$3bn per year worldwide

Losses due to poor performance 
(often death) & livers trimmed or 
condemned at slaughter

Incidence up 12-fold in EU 
member states in past 10 years



Fasciola hepatica 
- complicated 2-host life-cycle

Intermediate host snail : 

- warmer/wetter conditions 
favour snail survival & 
multiplication – direct effects 
on snail numbers

- huge amplification of fluke 
numbers (~ x 600) developing 
within snail – indirect & 
disproportionately large effect 



Direct effects on the parasite?

Miracidia within fluke egg only develop 
when ambient temperature >10oC

Normally hatch ~6 weeks after eggs 
shed when temperature >15oC

Can hatch within 10 days if 
temperature >22oC 

Temperature = accelerated parasite development



Historically a disease of 
wetter/milder west of Scotland & 
Ireland – now common in E. & N.E. of 
Scotland

Increase in prevalence – 5% to 13% 
in cattle, 2% to 9% in sheep in last 5 
years



0

5

10

15

20
19

95
19

96
19

97
19

98
19

99
20

00
20

01
20

02
20

03
20

04
20

05

Sheep
Cattle

Pe
rc

en
ta

ge
 o

f d
ia

gn
os

ab
le

 s
ub

m
is

si
on

s

Source SAC VIS

Cases of parasitic gastroenteritis in ScotlandCases of parasitic gastroenteritis in Scotland



Haemonchus contortus

Most important nematode 
parasite of sheep worldwide

Simple, direct 
life-cycle – highly 
fecund

Adults live in abomasum of sheep - highly 
pathogenic, voracious blood-feeder



Traditionally found in warmer, tropical climates 
e.g. Australia, South Africa, S.America – rare in 
Scotland



Teladorsagia (Brown stomach worm)

Change in seasonality - heavy 
infestations now routinely 
diagnosed in young lambs in 
spring in S.E. Scotland

Historically considered 
extremely rare & due to poor 
over-winter survival of infective 
larvae on pasture

Most important nematode 
parasite of sheep in UK



Nematodirus battus
Intestinal parasite of sheep 

Seasonal pattern of infection has 
changed :

Geographical spread has 
changed :
- Arctic parasite traditionally needed 
period of chilling for its eggs to hatch –
evidence for isolates that no longer 
need cold exposure – parasite 
evolution?

– traditionally a parasite of young lambs 
in early summer, Nematodirus now 
commonly seen in older lambs into 
autumn & winter



Changes all due to Climate Change ? 
– confounding factors

Parasite evolutionParasite evolution –– helminthshelminths typically have enormous biotic potential & typically have enormous biotic potential & 
are inherently genetically diverse. Can adapt very quickly to exare inherently genetically diverse. Can adapt very quickly to exploit new ploit new 
opportunities presented by e.g. climate changeopportunities presented by e.g. climate change

Farm management practicesFarm management practices –– changes in EU subsidy support have changes in EU subsidy support have 
generally resulted in larger flock/herd sizes, reduced manpower generally resulted in larger flock/herd sizes, reduced manpower on farms, on farms, 
inadequate handling facilities inadequate handling facilities –– parasite control suffersparasite control suffers

Animal movementsAnimal movements –– potential to introduce diseases endemic in potential to introduce diseases endemic in 
other areas e.g. other areas e.g. HaemonchusHaemonchus introduced to Scotland from S.E. of introduced to Scotland from S.E. of 
England England –– quarantine drenching?quarantine drenching?

AnthelminticAnthelmintic resistanceresistance –– now widespread :now widespread :
>80% have BZ>80% have BZ--R & numerous cases of MDR   R & numerous cases of MDR   
-- exacerbated by extended parasite seasons & exacerbated by extended parasite seasons & 
higher treatment frequencyhigher treatment frequency



Current & future work

Survey of GI nematode species prevalence, Survey of GI nematode species prevalence, 
management practices and AR status in UKmanagement practices and AR status in UK

Need improved surveillance Need improved surveillance –– baseline monitoringbaseline monitoring

- may help unravel some of the key factors ?

Continue research towards :Continue research towards :

-- improved diagnosis & management of improved diagnosis & management of anthelminticanthelmintic resistanceresistance

-- vaccination against vaccination against HaemonchusHaemonchus, , TeladorsagiaTeladorsagia & & FasciolaFasciola
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