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ABSTRACT 

 
The study reports that placental haematomas and erythrophagocytosis by trophoblast 
cells were observed in the placentomes of five abattoir samples of gravid uteri taken 
from West African Dwarf goats, as well as in the gravid uteri harvested from five 
pregnant West African Dwarf goats on days 50, 65, 80, 100 and 120 of gestation. The 
foetal ages of the abattoir samples as determined by measuring the foetal crown-rump 
lengths were 56, 62, 75, 76, and 91 days. Placental haematomas and 
erythrophagocytosis by trophob ast cells may be important structural modifications for 
transplacental transfer of iron, a trace element necessary for foetal erythropoiesis, 
especially in ruminant species characterized by non-invasive, synepitheliochorial 
placenta. 
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INTRODUCTION   
 
The placenta is pivotal to foetal development 
because it mediates the supply of substrates 
and waste products between the dam and the 
foetus. A large body of knowledge exists on the 
morphology of the placenta of ruminant animals 
including cattle (Schlafer et al., 2000), sheep 
(Borowicz et al., 2007) and goats (Wango et al., 
1990). However, there is a paucity of 
information on the structure of the placenta of 
the West African Dwarf goat found in our 
environment.  

The ruminant placenta is classified as 
cotyledonary on the basis of its gross 
anatomical features (McGeady et al., 2006, 
Igwebuike, 2006). The endometrium of adult 
ruminants consists of a large number of raised 
aglandular areas called caruncles (Atkinson et
al., 1984), which are dense stromal 
protuberances covered by a simple luminal 
epithelium. As the conceptus attaches to the 
endometrium, the endometrial surface exhibits 
deep caruncular crypts, which are penetrated by 
long, profusely branched cotyledonary villi of 
foetal chorioallantois to form the placentomes 
(Davis et al., 2000). The caruncular crypts 

within the placentomes are lined by 
multinucleated syncytial cells of foetomaternal 
origin (Lee et al., 1986), while the foetal 
chorioallantois is lined by mononucleate and 
binucleate trophoblast cells (Wooding et al., 
1994, Igwebuike, 2006). Caruncular crypts and 
their associated cotyledonary villi may serve to 
greatly enhance the absorptive surface area 
between foetal and maternal compartments in 
the placentomes.  

The foetus acquires nutrients from the 
maternal compartment either directly as 
products of digestion following maternal food 
ingestion, or as mobilized components of the 
maternal body reserves (McCrabb et al., 1992). 
There are different mechanisms for 
transplacental transport of various nutrients. 
Whereas glucose transport is by facilitated 
diffusion using glucose transporters 1 and 3 (GT 
1 and GT 3) (Currie et al., 1997; Ehrhardt and 
Bell, 1997), maternal calcium transport across 
the ovine placenta is against a concentration 
gradient (Mellor and Matheson, 1977) and so, 
must be an active process (Care et al., 1990; 
Abbas et al., 1993). Foetal trophoblast cells are 
capable of active up-take (Jones et al., 1997) 
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and transport (Abbas et al., 1993) of calcium 
ions.  
Iron is a trace element needed by the 
developing foetus for the formation of red blood 
cells. The present study seeks to elucidate an 
anatomical modification of the placenta of the 
West African Dwarf goat that may probably be a 
mechanism for transplacental transport of iron 
from the dam to the foetus. 
 
MATERIALS AND METHODS 
 
Gravid Uteri: 10 gravid uteri were used for this 
study. Among these were 5 abattoir samples of 
gravid uteri of West African Dwarf goats 
collected from Ibagwa and Orba market 
slaughter houses in Enugu State, Nigeria. The 
stages of pregnancy of the abattoir samples 
were determined by estimating the foetal ages. 
Foetal age estimation was achieved by 
measuring the foetal crown-rump length and 
applying the formulae: Y = (CRL + 17) 2.1 
(Richardson, 1980). Where Y = foetal age, and 
CRL = crown-rump length.  

The other five gravid uteri used in the 
study were harvested from 5 female West 
African Dwarf goats obtained from the Animal 
house section of the Department of Veterinary 
Anatomy, University of Nigeria, Nsukka. A buck 
was used to mate the five does at oestrus. 
Oestrus detection was based on the observation 
of a reddened vulva, a vaginal discharge, and 
willingness of the doe to be mounted by the 
buck. Confirmation of pregnancy was by 
ultrasonography carried out at the Veterinary 
Teaching Hospital, University of Nigeria Nsukka. 
The stages of pregnancy were determined by 
recording the mating date and monitoring any 
return to oestrus. When does failed to return to 
service, the first day after the last mating was 
taken as the first day post coitum (dpc). 
Subsequent stages of pregnancy were 
determined from that date. Gravid uteri were 
harvested from the pregnant does on 50, 65, 
80, 100 and 120 days post coitum. 
 
Histological Preparations: The protocols 
employed for histological preparations were 
according to the methods of Wooding (2006). 
Whole placentomes from each of the gravid 

uteri were cut free in a Petri dish containing a 
fixative agent, Bouin’s fluid. Each placentome 
was positioned in a manner that the foetal side 
was uppermost. The placentome was sliced 
across the centre to produce 3-4 mm thick 
slices, the full length of the placentome. The 
slices were immersed in Bouin’s fluid for 5 
minutes. Thereafter, each slice was placed flat 
on a Petri dish in a pool of fixative, and 
“matchsticks”, about 3 x 3 mm in cross section 
across the full depth of the placentome, from 
the foetal to the maternal surfaces were cut. 
These were fixed in Bouin’s fluid overnight. 
Following dehydration in graded concentrations 
of ethanol, the specimens were passed through 
xylene and embedded in paraffin wax. A rotary 
microtome was used to cut 5-6 µm thick 
sections that were subsequently stained with 
haematoxylin and eosin for light microscopy. 
Photomicrographs were captured using a 
Moticam Images Plus 2.0 digital camera.  
 
RESULTS 
 
The estimated foetal ages for the abattoir 
samples were 56, 62, 75, 76, and 91 days. 
Haematomas were observed in the histological 
sections of the placentomes of all the goats 
used in this study. The haematomas were seen 
as accumulations of blood in the foeto-maternal 
interface (Figure 1), and were found only in the 
arcade zones of the placentomes.  
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Figure 1: Photomicrograph of placental 
haematoma in the placentome of West African 
Dwarf goat at 91 days of gestation showing 
maternal tissue (M), haematoma (H), layer of 
trophoblast cells (T). Scale bar = 30 µm. 
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Erythrophagocytosis by foetal 

placental haematomas 

The arcade zone is located towards the foetal 
side, between the bases of cotyledonary villi of 
the foetal chorioallantois. Mononucleate and 
binucleate trophoblast cells were evident, lining 
the external surfaces of the chorioallantois 
(Figure 2). It was observed that mononucleate 
trophoblast cells lining the arcade zones of the 
placentomes engulfed red blood cells from the 
haematoma (Figure 2). 

 
DISCUSSION 
 
The placentomes of ruminant placentas are sites 
for haemotrophic exchange of nutrients and 
metabolites between the foetus and the dam. 
The occurrence of haematomas in the arcade 
zones of the placentomes of West African Dwarf 
goats was observed in this study. This 
observation agreed with the reports of other 
authors on the structure of the placenta of 
some exotic ruminant animals such as sheep 
(Burton et al., 1976), and water buffalo (Pereira 
et al., 2001). The origin of these haematomas is 
not obvious. It is known that implantation in 
ruminant species is rather superficial with no 
erosion of maternal tissues (Steven, 1983; 
Wooding, 1984; 1992; Wango et al., 1990) and  

so, the maternal and foetal blood vascular 
systems are separated by at least, six layers of 
tissues. This implies that the haematoma may 
not arise from direct erosion of maternal 
capillaries by trophoblast cells. Furthermore, a 
previous histological study had shown that 
escape of blood in this zone may only be 
sporadic and not as a result of erosion of 
maternal vessels (Wimsatt, 1950). Burton et al., 

(1976) suggested that these haematomas 
may represent extravasated maternal blood 
that escaped from the capillaries and other 
larger vessels to accumulate in the 
foetomaternal interface at the arcade zones.  
 
mononucleate trophoblast cells was 
observed in the placentomes of goats in this 
study. Similar observations were made in 
sheep (Myagkaya and Schellens, 1981). 
Phagocytosis appears to be an important 
mechanism for trans-placental transport of 
macromolecules from the maternal to the 
foetal compartment in ruminant animals. 
Mononucleate trophoblast cells lining the 
placental areolae were shown to 
phagocytize microscopic accumulations of 
uterine milk secreted by endometrial glands 
in the interplacentomal regions of the 
bovine placenta (Schlafer et al., 2000). 
Erythrophagocytosis by trophoblast cells 
may be a means of transferring iron across 
the placental barrier into the foetal 

compartment for foetal erythropoiesis. The 
presence of haemoglobin-derived pigments 
(Myagkaya and Schellens, 1981) and 
ferrocyanide reaction products (Myagkaya et al., 
1984) were demonstrated in lysosomal 
structures involved in the breakdown of 
maternal erythrocytes ingested by chorionic 
epithelial cells in sheep placenta. This suggested 
that trivalent iron was liberated from the 
digested haemoglobin. 
 In conclusion, 
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Figure 2: Photomicrograph of erythrophagocytosis 
by trophoblast cells in the placentome of West 
African Dwarf goat at 65 days of gestation showing 
maternal tissue (M), haematoma (H), mononucleate 
trophoblast cells engulfing erythrocytes (black 
arrows), binucleate trophoblast cells (white arrow 
heads), foetal connective tissue (FCT), and foetal 
blood vessel (B). Scale bar = 15 µm. 

and erythrophagocytosis by trophoblast cells in 
the placentomes of West African Dwarf goats 
may be an important structural modification for 
providing the foetus with iron, a trace element 
needed for foetal blood formation. 
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