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Brief Communication 

Preliminary Diagnostic Survey on Causes of Prenatal 
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The health status of Icelandic domestic animals 
is greatly affected by the isolated geographic 
location of Iceland in the northern Atlantic 
Ocean and a very restrictive import policy re­
garding agricultural products and animals, i.e., 
import of cattle has been prohibited since 1882. 
Specifically, several important bovine abortifa­
cients including Brucella abortus, Tritricho­
monas fetus, Campylobacter fetus, ssp. venere­
a/is, Leptospira interrogans serovar hadjo, 
bovine herpesvirus type 1, and bovine viral di­

arrhoe virus have never been found in lceland 
(Sigurdsson 2000). 
A diagnostic survey of aborted and prematurely 
delivered calves in Iceland has never been per­
formed. Therefore, the prevalences of lesions 
and abortifacients in such a material are un­
known. As the aetiology of prenatal mortality in 
cattle depends on the occurrence of both infec­

tious and non-infectious abortifacients as well 
as management and environmental factors, 

studies on the causes of prenatal losses can gen­
erally not be adapted from one geographic re­

gion to another. 
Therefore, a preliminary investigation was con­
ducted to obtain knowledge on the aetiology of 

prenatal mortality in Icelandic cattle. 

Cattle breeders and veterinary practitiOners 

were requested to submit aborted foetuses and 
stillborn premature calves for free-of-charge 

laboratory examination at the University of Ice­
land from March to September 2002 . Gestation 
age was initially estimated by crown-rump 
length (Noden & Lahunta 1985) and when 

available compared to date of insemination. 
The calves were necropsied and specimens of 
brain, lung, heart, liver, and foetal placenta 
were fixed by immersion in I 0% neutral 
buffered formalin for histological examination. 
Tissue blocks were prepared by standard proce­
dures, embedded in paraffin, sectioned at 7 J.lm 

(brain) or 3 f.!m (other tissues), and stained by 
haematoxylin and eosin. Additional staining 

methods including McManus' method for 
glycogen (PAS), Mallory's phosphotungstic 

acid haematoxylin method (PTAH), Masson's 
trichrome method, Kossa's method for calcium, 

Perls' method for iron, and Grocott's method for 
fungi were applied when indicated by the pres­
ence of lesions. Additionally, placental sections 
with necrotising lesions were examined for 
antigens of Candida albicans, Aspergillu~· fu­
migatus, and Absidia corymbifera by immuno­
histochemistry according to Jensen (1994). 
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Figure l . Location of Icelandic cattle herds from which aborted foetuses (•) (n = 13) or premature stillborn 
calves (e) (n = 3) were submitted for laboratory examination. 

Bacteriological examination of foetal placenta, 
lung, liver, and abomasal contents was per­

formed by aerobic and anaerobic incubation on 
5% equine blood agar plates at 37°C for 24 h. 
Identification was based on colony morphol­
ogy, Gram staining ability, production of cata­
lase and cytochrome c oxidase. Further identifi­
cation was done by the API system (Bio 
Merieux SA, Marcy !'Etoile, France). Mycolog­
ical examination of foetal placenta was per­

formed by incubation at 32°C for at least 5 days 
on Sabouraud dextrose agar plates. Fungi were 
identified by microscopic morphology. 
Pleural effusion was examined for the presence 
of antibodies against Neospora can inurn by an 
ISCOM ELISA technique (Siotved et al. 1999). 

Virological examination was not performed due 
to the favourable Icelandic disease status. 
Only aborted foetuses (gestation age <260 
days) and stillborn premature calves (defined as 
279 days >gestation age ~60 days) were in­
cluded in the study. Based on the laboratory 

findings, each case was categorised in one of 
four groups according to Agerholm et a/. 
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(1997): Likely cause of abortion identified 

(group I), lesions present but specific aetiology 
not identified (group 2), specific microorgan­
isms isolated from at least 2 tissues without 
presence of lesions corresponding to the iso­
lated microorganism (group 3), and no likely 
cause identified (group 4). Groups I and 2 rep­

resent conclusive diagnostic findings on the ae­
tiology i.e., infection, while group 3 contains 
cases, where an isolated microorganism may 
have been the cause of abortion. Group 4 in­
cludes cases with an unrecognised cause of 
abortion . These criteria were also applied on 
premature calves. 
Thirteen aborted foetuses (mean gestation age 
228 days, range 177 to 257 days) and 3 stillborn 

premature calves were submitted for necropsy. 
The foetal placenta was available tor examina­
tion in I I cases. Most foetuses were of dairy 
breeds and originated from herds located in the 
major Icelandic agricultural areas (Fig. I). The 
cases originated from different herds. 
A specific cause of abortion was established in 
4 aborted foetuses as Listeria monocytogenes, 
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Table I. Summary of laboratory findings in 13 aborted foetuses and 3 premature stillbom calves in Iceland. 

Likely cause identified 
Lesions present, specific aetiology not identified 
Bacteria isolated1, lesions not found 
No likely cause identified 
Total 

1 From at least 2 tissues 

Arcanobacterium pyogenes, Bacillus sp., and 
Aspergillus fumigatus with corresponding le­
sions were found with one case each. In further 
3 cases, the abortion was likely due to infec­

tion as inflammatory changes were observed. 
These consisted of chronic diffuse pyonecrotis­
ing placentitis (2 cases) and suppurative bron­
chopneumonia (3 cases). Extensive chronic pe­
riacinar hepatic necrosis of unknown aetiology 
and mild suppuralive bronchopneumonia were 
present in a 213-day-old foetus. A possible 
cause of abortion or premature delivery was not 
found in 8 cases of which 2 were mummified 
foetuses. Pleural effusions of all non-mummi­
fied cases were examined for antibodies against 
N. caninum with negative results. The findings 
are summarised in Table 1. 
The likely cause of prenatal mortality was 
found in 4 cases (Table l) corresponding to a 
diagnostic success rate of 25%. Lesions were 
present in further four cases giving a morpho­
logical diagnosis in 50% of the examined cases. 
The diagnostic success rate is lower than in 
other studies having success rates of around 
35% (Agerholm et a/. 1997, Anderson et al. 
1990, Caldow et a/. 1996, Jamaluddin et al. 
1996, Kirkbride et al. 1973 ) .. However, the suc­

cess rate is influenced by the presence of abor­
tifacients in the region i.e., a high prevalence of 
abortifacients will increase the diagnostic suc­
cess rate as the relative portion of abortions due 
to other causes is reduced. Compared to other 
geographic regions, the health status of Icc-

Number of aborted foetuses 

4 
3 
0 
6 

13 

Number of premature calves 

0 
l 
0 
2 
3 

landic cattle is favourable, as several infectious 
diseases are absent. This will tend to reduce the 
diagnostic rate. Furthennore, neosporosis was 
not diagnosed, nor were antibodies against N. 
caninum found. This may indicate that infec­
tion due to N. caninum is absent or of low 
prevalence in Iceland. Further studies, i.e., 
based on serological screening, are needed to 
confirm this observation. 
The absolute number of cases examined in this 
study was low. However, compared to the small 
Icelandic cattle population of approximately 
30,000 cows, the relative number is considered 
relatively high. 
The study is the first survey of the causes of 
prenatal mortality in Iceland and demonstrates, 
that opportunistic pathogenic bacteria and 
fungi are the most prevalent causes of abortion 
in Icelandic cattle. However, a more compre­
hensive study is needed to obtain more detailed 
information on prenatal mortality in Icelandic 
cattle. 
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