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Embryonic death and abortion in goats caused by ingestion
of Amorimia septentrionalis®
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Amorimia spp. are sodium monofluoroacetate (MFA) containing plants causing sudden
death in ruminants. In a previous study, Amorimia rigida caused abortion in one of the five
pregnant sheep that received the plant suggesting that it may cause reproductive losses.
This work aimed to study the embryotoxic and fetotoxic effects of Amorimia septentrionalis
in goats in the Brazilian northeastern semi-arid region. The effects of A. septentrionalis on
pregnancy were studied in 16 goats, divided into four groups according to their gestational
period. In Groups 1, 2 and 3 the administration of A. septentrionalis at the daily dose of 5g of
leaves per kg body weight was started on the 18th, 36thand 93th days of gestation, respec-
tively. Goats from Group 4 did not ingest the plant. When the goats presented severe signs
of poisoning the administration of the plant was suspended. Groups 1, 2 and 3 ingested the
plant for 7.25+2.87, 9.25£2.21 and 12.50+0.57 days, respectively. All the goats recovered
7-12 days after the end of the administration of the plant. In Group 1, all the goats had
embryonic death 6.25+3.59 days after the end of the ingestion of the plant. In Group 2,
three goats aborted at 53, 54 and 78 days of gestation. Two goats from Group 3 gave birth
normally and the other two aborted at 114 and 111 days of gestation. It is concluded that
Amorimia septentrionalis is a sodium monofluoracetate-containing plant that causes em-
bryonic deaths and abortions in goats that ingest non-lethal doses of the plant.

INDEX TERMS: Poisonous plants, abortion, goats, Amorimia septentrionalis, plant poisoning, embry-
onic losses, sodium monofluoroacetate.

RESUMO.- [Mortalidade embrionaria e abortos em ca-
bras causados pela ingestdo de Amorimia septentriona-
lis.] Amorimia spp. sdo plantas que contém monofluoroaceta-
to de s6dio (MFA), responsaveis por causar morte subita em
ruminantes. Em estudo prévio, Amorimia rigida causou abor-
to em uma de cinco ovelhas prenhas que receberam a planta,
sugerindo que pode causar perdas reprodutivas. Este traba-
lho teve como objetivo estudar os efeitos embriotdxicos e fe-
totdxicos de Amorimia septentrionalis em caprinos na regido
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semi-arida nordestina brasileira. Os efeitos de A. septentrio-
nalis na prenhez foram estudados em 16 cabras, divididos em
quatro grupos de acordo com seu periodo gestacional. Nos
grupos 1, 2 e 3 aadministracdo de A. septentrionalis foi diaria,
na dose de 5g de folhas por kg de peso corporal, iniciada nos
dias 18, 36 e 93 da gestacdo, respectivamente. As cabras do
grupo 4 ndo ingeriram a planta. Quando as cabras apresen-
tavam sinais severos de intoxicacdo suspendia-se a adminis-
tracdo da planta. Os grupos 1, 2 e 3 ingeriram a planta por
7,25%2,87, 9,25%¥2,21 e 12,50+0,57 dias, respectivamente.
Todas as cabras se recuperaram 7-12 dias apés o final da ad-
ministracdo da planta. No grupo 1, todas as cabras apresen-
taram quadros de mortalidade embrionaria 6,25+3,59 dias
apo6s o término da ingestdo da planta. No grupo 2, trés cabras
abortaram aos 53, 54 e 78 dias de gestacdo. Duas cabras do
Grupo 3 deram a luz normalmente e as outras duas aborta-
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ram aos 114 e 111 dias de gestagdo. Conclui-se que Amorimia
septentrionalis é uma planta que contém monofluoroacetato
de sédio e pode ocasionar mortes embrionarias e abortos em
cabras que ingerem doses ndo letais da planta.

TERMOS DE INDEXACAO: Plantas téxicas, aborto, caprinos, Amo-
rimia septentrionalis, intoxicagdo por planta, perdas embriona-
rias, monofluoroacetato de sodio.

INTRODUCTION

In Brazil, several toxic plant species are responsible for
causing abortion in ruminants including Aspidosperma
pyrifolium, Ateleia glazioviana, Enterolobium contortisili-
quum, Stryphnodendron coriaceum, Stryphnodendron obo-
vatum, Stryphnodendron fissuratum, Tetrapterys acutifolia,
and Tetrapterys multiglandulosa (Riet-Correa et al. 2011).
In addition to abortions, some plant species may cause em-
bryonic death and malformations including Mimosa tenui-
flora (Pimentel et al. 2007, Dantas et al. 2012) and Caesal-
pinia pyramidalis (Reis et al. 2016).

The monofluoroacetate (MFA) containing plant Amori-
mia septentrionalis is responsible for causing sudden death
associated with exercise in goats, sheep and cattle. In Brazil
the MFA-containing plants, including Palicourea spp. and
Arrabidaea spp., cause nearly 500.000 cattle deaths annu-
ally (Pessoa et al. 2013). In a recent study, A. rigida caused
abortion in one of the five pregnant sheep that received the
plant (Vasconcelos et al. 2008) suggesting that it may cause
reproductive losses. This work aimed to study the embryo-
toxic and fetotoxic effects of A. septentrionalis in goats in
the Brazilian northeastern semi-arid region.

MATERIALS AND METHODS

Sixteen crossbred goats were divided into 4 groups of 4 animals
each. The goats were submitted to ultra-sonographic examina-
tion for the negative diagnosis of gestation. After that, they were
hosted in two stalls with 8 goats and one buck each for breeding
purposes. Each male was marked with red paint on the chest and
when the goats were marked, the mating date was registered. Af-
ter mating, ultra-sonographic examination was carried out twice
a week to confirm the gestation. After being pregnant, the goats
were hosted in individual stalls and randomly distributed into
one of the four experimental groups.

In Groups 1, 2 and 3 the administration of Amorimia septen-
trionalis was started on the 18th (organogenesis phase), 36th (fe-
tal phase) and 93th days of gestation, respectively. The green lea-
ves were administered daily at the dose of 5g per kg body weight
(g/kg). To the goats that did not ingest the plant voluntarily, the
plant was administered orally by putting small amounts of leaves
on their mouth. When the goats presented severe signs of into-
xication (jugular engorgement, venous pulse, obtundation, reluc-
tance to move, muscular tremors, motor incoordination, vocaliza-
tion and sternal recumbence) the administration of the plant was
suspended. The goats from Group 4 (control) did not receive the
plant during pregnancy.

Amorimia septentrionalis was collected in the municipality
of Teixeira (S 7°12.24’ 0 37°15.11’; altitude of 749m), located
in the State of Paraiba. The average concentration of monoflu-
oroacetate (MFA) determined in 20 samples of the plant was of
0.002+0.0009% (Lee etal. 2012).

In all the experimental period, before the administration of
the plant, the goats were observed and the cardiac and respira-
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tory frequency, ruminal movement and the rectal temperature
were measured. After the administration of the plant, the goats
were moved around for 10 minutes and after the exercise, a new
measuring of the previously mentioned parameters was carried.
In cases of abortion, the blood serum of the goats was tested
for Brucella sp. using the plate agglutination technique with buffe-
red acidified antigen (Card-test) and for the detection of Anti-To-
xoplasma gondii antibodies by the indirect immunofluorescence
test (IIFT), using the dilution of 1:64 as a cutting point (Camargo
1974). These tests were carried out in paired samples; the first af-
ter the confirmation of the abortion and the second 15 days after.
For the identification of T gondii, samples of the brain, lung, and
placenta of the aborted animals were inoculated in rats (Dubey
1998). Necropsies were performed on the aborted fetuses. For
histopathology examination, samples of the brain and organs of
the abdominal and thoracic cavities were fixed in 10% buffered
formalin, routinely processed for histology, and stained by the
hematoxylin and eosin (HE) technique. This experiment was ap-
proved by the ethics committee on animal experimentation at the
Federal University of Campina Grande (Protocol CEP 69-2013).

RESULTS

The goats of Group 1 developed mild clinical signs (tachy-
cardia and tachypnea) after 2.75+0.95 days of plant con-
sumption. After 7.25+2.87 days, the clinical signs become
severe and the plant administration was suspended. The
consumption of A. septentrionalis was of 36.25+14.36g/kg.
Embryonic death was verified in all the goats, 6.25+3.59
days after the end of the ingestion of the plant. The gesta-
tional age of the embryos was of 31.5+3.51 days.

In Group 2, the goats presented mild clinical signs of in-
toxication 4£1.15 days after starting of the administration
of the plant. The administration was suspended when the
signs became severe (9.25+2.21 days). The consumption
of A. septentrionalis was of 46.25+11.08g/kg. Three goats
aborted one kid each on the 53%, 54" and 78" days of ges-
tation, 15.66+12.5 days after the end of the ingestion of the
plant. One goat gave birth to a full-term healthy kid. The go-
ats of Group 3 developed mild clinical signs of intoxication
8+1.41 days after starting the ingestion of A. septentriona-
lis. The plant administration was stopped on day 12.5+0.57
when clinical signs became severe, after the consumption of
62.5%2.88g/kg. Two goats gave birth to full-term viable kids
and the other two aborted (a goat aborted a fetus on day 114
of gestation and another goats aborted two fetuses on day
111 of gestation. All goats from Groups 1-3 recovered from
the clinical signs and reproductive disorders. In the goats of
Group 4 (control) any reproductive disorder was observed
during the gestational period and the goats gave birth to full-
-term healthy kids. Three goats gave birth one kid each and
the others kidded two kids each. Details on the amount of A.
septentrionalis ingested, beginning and duration of the clini-
cal signs and occurrence of embryonic death or abortion in
goats of the four groups are in Table 1 and Figure 1.

At necropsy of the fetuses from Groups 1 and 2 there
were paleness of the mucosae and hairless skin. The fetu-
ses showed a mild degree of autolysis with mild amounts
of reddish liquid in the thoracic and abdominal cavities.
The lungs were diffusely pale and with a shiny pleural sur-
face. The liver was enlarged and diffusely pale. The heart
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Table 1. Gestational age, amount of Amorimia septentrionalis ingested, beginning
and duration of the clinical signs and occurrence of embryonic death or abortion in
goats of Groups 1, 2, 3 and 4 (control)

Group\Goat Gestational day Plant ingestion Clinical signs Outcome
at the start of Days of Total dose Onset Duration Day of abortion or
the ingestion  ingestion g\kg (day) (days) embryonic death

Group 1

Goat 1 18 9 45 22 5 34

Goat 2 18 3 15 20 5 29

Goat 3 18 8 40 21 7 35

Goat 4 18 9 45 20 7 28
Group 2

Goat 5 36 10 50 41 5 53

Goat 6 36 8 40 41 6 54

Goat 7 36 12 60 39 7 78

Goat 8 36 7 35 39 5 Kidded normally
Group 3

Goat9 93 12 60 100 6 Kidded normally

Goat 10 93 13 65 101 7 Kidded normally

Goat 11 93 13 65 103 8 114

Goat 12 93 12 60 100 6 111
Group 4

Goat 13 Control Kidded normally

Goat 14 Control Kidded normally

Goat 15 Control Kidded normally

Goat 16 Control Kidded normally

Fig.1. (A) Goat 3 showing embryonic loss on day 35 of gestation, after the consumption of Amorimia septentrionalis from day 18th to day
25th of gestation. (B) A 29-day-old embryo prevenient from Goat 2. (C) A 111-day-old fetus aborted by Goat 12.
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presented a discreet pallor in the epicardial surface and in
the brain there was hyperemia of the leptomeninges. Le-
sions were not observed in other organs. On the histology,
the lungs had moderate pulmonary edema and congestion.
The liver showed moderate diffuse hepatocellular degene-
ration. A diffuse congestion was observed in the brain.

The serological tests of the goats for brucellosis and to-
xoplasmosis were negative, and T. gondii was not isolated in
the mice inoculated with tissue samples from the fetuses.

DISCUSSION

Amorimia septentrionalis poisoning causes sudden dea-
th, with clinical signs triggered by exercise in ruminants
(Tokarnia et al. 2012). It has been also associated with
cardiac fibrosis in bovines (Albuquerque et al. 2014). The
results of this trial show that, at least in animals that show
clinical signs of poisoning and recovered, this plant poiso-
ning may cause embryonic deaths and abortions. In the la-
ter, the autolysis observed in the fetuses suggests that the
abortion occurred because of fetal death. It is probable that
embryonic losses and abortions occur because the embryo
and the fetus are more susceptible to the monofluoroace-
tate (MFA) than adult goats. Therefore, in non-lethal poi-
soning in pregnant goats, the recovery of the dam may be
followed by embryonic loss or abortion.

Abortions and embryonic losses caused by the con-
sumption of MFA-containing plants had not been previou-
sly reported. One of the characteristics of sudden deaths
caused by MFA-containing plants is that it is very unlikely
that the animals recover; however, in the intoxication by
Amorimia spp. it is reported the recovery of up to o 50% of
the affected animals (Medeiros et al. 2002). It is probable
that this relatively low lethality is due to the low concentra-
tions of MFA in Amorimia spp. (0.0007%-0.02%) (Lee et al.
2012). In most cases of poisoning by Palicourea spp., which
contains larger quantities of MFA (0.21-0.24% for P. marc-
gravii and 0.09% in P. aeneofusca) (Lee et al. 2012), the ani-
mals do not recover. They died after showing clinical signs
for a few minutes or may be found dead without presenting
any clinical manifestation (Tokarnia et al. 2012).

Another mechanism of abortion is observed in poiso-
ning by prussic acid contained in Pinus ponderosa, which
causes a premature birth induced because of the alteration
of the placental circulation and fetal hypoxia (Christenson
et al. 1993). This process is apparently also the cause of
the abortion by Aspidosperma pyrifolium (Medeiros et al.
2004). In contrast with the autolysis observed in the fe-
tuses aborted by the consumption of A. septentrionalis, in
cases of premature birth there is no autolysis of the fetuses.

Embryonic death was observed in all goats that recei-
ved the plant during embryogenesis, before 36 days of ges-
tation; however,; only 5 of the 8 goats that ingested the plant
during the fetal period aborted. The high rate of embryonic
death may be due to the higher sensitivity of the embryo
than the fetus to the MFA. The embryo is more susceptible
than the fetus to the environmental or genetic agents and
the susceptibility of the fetus decreases with the age, being
more susceptible during organogenesis (Bernardi 2002, Si-
nowatz 2010).
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CONCLUSION

It is concluded that Amorimia septentrionalis is an embryo-
toxic and fetototoxic plant, which may cause embryonic de-
ath and abortion in goats in the Brazilian semi-arid region.
It is suggested that the embryonic death or abortion occur
when the goats ingest non-lethal doses of MFA, that kills
the embryo or the fetus, which are more susceptible to MFA
that their dams.
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