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SUMMARY 

This study aimed to investigate the gross and micro-anatomy of the placentome of Tanzanian 
goats and sheep and their relationship with some foetal parameters. Forty pregnant uteri (20 
from goats and 20 from sheep) were collected from slaughtered pregnant animals. Foetal age 
was estimated using Crown-Rump Length formula. Other parameters such as head length (HL), 
neck length (NL), fore and hind limb length, foetal weight, total number of placentomes and 
placentome size and location in the uteri were taken. All placentae exhibited the typical 
characteristics of a cotyledonary with discrete areas of attachment between maternal and foetal 
tissues. Placentome counts ranged from 70 to 92 and 74 to 104 in sheep and goats, respectively. 
The average length of placentomes was 20.0±4.2 and 30.7±9.0 in sheep and goats, respectively. 
Placentomes from does in the present study were concave in shape and the majority were of 
type A. Regression analysis showed a statistically significant  relationship between foetal age 
and placental size (r2=0.3245; p<0.001); between foetal age and foetal weight (r2=0.7364; 
p<0.001); and between foetal age and placental weight (r2=0.6458; p<0.01); but the number of 
placentomes insignificantly (P>0.01) varied with foetal age. In conclusion, this study has 
demonstrated that the Tanzanian sheep and goat placentae are cotyledonary – 
synepitheliochorial type having placentomes that tend to increase in size with gestation age in 
response to greater nutrient and or metabolic requirement of the growing foetus. 

INTRODUCTION 

Goats and sheep represent the second and 
third largest proportion of the livestock 
population in Tanzania, respectively. 
Tanzania’s small ruminant wealth estimates 
17.1 million goats and 9.2 million sheep 
contributing to about 22% of the national 
meat supply (MLFD, 2015). The popularity 
of small ruminants in Tanzania can be 
attributed largely to their hardiness, their 
value as social currency, high prolificacy, 
fertility and excellent adaptability to 
environmental conditions. 

Female reproduction always carries a great 
importance in terms of economy for any 
livestock species (Hafez, 1993). Female 

goats (does) and sheep (ewes) reach puberty 
between 3 and 15 months of age, depending 
on inherent character of different breed, body 
weight at birth, photo-period and nutritional 
status (Freitas et al., 2004), and come into 
heat every 21 days for 2-48 hours.The 
average gestation period (length of 
pregnancy) of doe and ewe is usually 150 
days. 

In ruminants, the placenta is characterized by 
discrete areas of attachment, the 
placentomes, which are formed by intimate 
interaction between uterine caruncles and 
chorionic cotyledons. Placentomes are 
specialized areas for haemotrophic exchange 
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of nutrients/metabolites between the foetal 
and maternal blood streams consisting of 
interdigitated foetal cotyledonary and 
maternal caruncular microvilli. Proper 
establishment of the vascularity of the 
placentome is essential for the maternal 
system to support the exponentially growing 
foetus in the last trimester of pregnancy 
(Reynolds and Redmer, 2001; Vonnahme et 
al., 2008).  

Furthermore, there is a close relationship 
between foetal weight/size, placental size, 
and uterine and umbilical blood flows 
(Regnault et al., 1999). Placental size may be 
indicative of foetal growth, as placental 
restriction has been shown to decrease with 
foetal size (Regnault et al., 1999; Reynolds 
and Redmer, 2001). However, placentome 
morphology, size, number and distribution 
vary greatly between species. The 
distribution of placentome type and size of 
individual placentomes can be influenced by 
many factors such as, nutritional state, 
placental blood flow and oxygen availability 
(Gardner et al. 2002; Osgerby et al., 2004). 

Histologically the placentome is composed 
of the caruncular (maternal) tissue with its 
crypts filled with ramified projections of the 
chorion known as chorionic villi (Bjorkman, 
1976). In the placentome, the maternal blood 
circulation is separated from the foetal 
circulation by six tissue layers: maternal 
vascular endothelium, maternal connective 
tissue, syncytium, trophoblastic epithelium, 
foetal mesenchyma and foetal vascular 
endothelium. The caprine placenta is 
classified as epitheliochorial (Derivaux et al., 

1988).  However, Wooding (1992) has 
proposed that the ruminant placenta be 
classified as syneptheliochorial due to the 
occurrence of migration of foetal cells 
through maternal-foetal junction and fusion 
of these cells with the maternal epithelial 
cells. 

Ovine placentomes are classified into four 
types (Type A, B, C and D) on the basis of 
their gross morphological appearance 
(Vatnick et al., 1991). Type A placentomes 
being concave, type D convex, and types B 
and C intermediate in morphology reflecting 
the degree of aversion of the hemophagous 
zone. Furthermore, type A placentomes 
consist of maternal tissue surrounding a 
small portion of foetal tissue, type B and C 
placentomes are intermediate in shape, and 
type D placentomes consist of foetal tissue 
completely surrounding maternal tissue 
(Vatnick et al., 1991; Vonnahme et al., 
2006). 

Furthermore, due to variations in breeds and 
nutrition among different management 
systems, it is important for each breed to be 
assessed for the information to be relevant 
and applicable to the target population of 
sheep and goats. There is very little 
information available on the gross and 
histological variability of Tanzanian sheep 
and goat placentomes during different stage 
of pregnancy.Therefore, the objective of the 
present study was to document the gross and 
microscopic structure of the placentomes of 
the doe and ewe and their relationship to 
foetal age. 

 

MATERIALS AND METHODS 

Collection of Materials 

The present study was conducted on 40 
healthy gravid uteri (does and ewes each 20) 
procured from non-descript breed of 
Tanzanian goats (Small East African breed) 
and sheep (Red Maasai and Gogo breeds). 
The uteri were collected from local slaughter 

houses. The samples were transported to the 
Anatomy laboratory, College of Veterinary 
Medicine and Biomedical Sciences. The 
pregnant uteri were carefully dissected using 
surgical blades, scissors and forceps to 
display the foetuses and placentomes. 
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Foetal parameters 

Immediately after uterine dissection, foetuses 
were cleaned with water soaked cotton to 
remove the amniotic fluid. Each foetus was 
measured for crown rump length (CRL), 
head length (HL), neck length (NL), length 
of fore and hind leg in centimeters using 
nylon tape (Banan-Khojesteh et al., 2011) 
and weighed in grams using digital weighing 
balance (Shanghai Puchun Measure 
Instrument Co., Ltd. , China). 

 Foetal age was estimated using the formula 
(Y=2.74x + 30.15) (Banan-Khojesteh et al., 
2011). Where; X = Crown-Rump Length in 
centimeters (CRL), and Y = Age of foetus in 
days.  Gestation ages were divided into three 
groups, namely: early gestation period (0 
day-50 days), mid gestation period (51 days-
100 days) and late gestation period (101 
days-till term).  

Placentomal morphometric parameters 

Placentomal parameters such as shape, 
number, distribution, length and width were 
assessed in each gravid uterus. Ten randomly 
placentomes were collected from each gravid 
uterus and measured for length and width 
using a vernier caliper. The collected 

placentomes were then kept in glass jar 
containing 10% neutral-buffered formalin 
until processed for histological examination. 
Histological tissue preparations were 
performed as previously described 
(Wooding, 2006). Briefly, random portions 
of placentomes were dehydrated in 
increasing concentrations of ethanol, cleared 
in xylene and embedded in paraffin wax. 
Sectioned of 4-5 μm thickness were cut on 
microtome and stained with haematoxylin 
and eosin (H&E).  

The microscopic structures of placentomes 
were examined using Olympus binocular 
microscope and images were captured using 
Moticam 1000 camera (Motic China Group 
Ltd.). 

Statistical analyses 

Regression analyses (Graph Pad Prism 
Version 5) were used to evaluate the 
relationship between the estimated age and 
foetal parameters including the relationship 
between foetal age and placentome size, and 
foetal age and number of placentome. Fetal 
and placentomes mean parameters between 
ovine and caprine were compared using t-
test.

 

RESULTS 

Fetal measurements  

The average fetal weight, crown-rump 
length, length of the head, neck, fore- and 
hind-limbs are shown in supporting table 1. 
In general, the foetal weight in both species 
studied significantly increased with 
advancing stage of pregnancy.  Similarly, 
foetal heights; Crown-rump length, anus, 
head length, neck length, fore and hind 
length increased with pregnancy 
advancement. 

However, significant difference in foetal 
measurements was observed between stage-3 
(late pregnancy) and the other two stages of 
pregnancies (early and mid-pregnancy). 
Nevertheless no significant difference on 
similar parameters (foetal age and size) was 
observed between the two species. 

Placentome parameters 

Grossly, the placenta of the Tanzanian goat 
and sheep exhibited the typical 
characteristics of a cotyledonary placenta 

25



The Tropical Veterinarian 
 

with discrete areas of attachment between 
maternal and foetal tissues, the placentomes 
(Figure 1). The maternal caruncle formed the 
basal plate of the placentome, while the 
foetal cotyledon formed the chorionic plate 
of the placentome. Each placentome 
possessed two surfaces; concave and convex 
surfaces. In most of the placental tissues 
examined in this study, the basal plate was 
the convex surface, while the chorionic plate 
was the concave surface (Figure 2). In 
species (caprine and ovine) studied, 
placentomes were arranged in four rows; two 
rows were attached with the foetus and two 
rows were in the border of mesometrium. 

The gross parameters of the ewe and doe 
placentomes are presented in table 1. 
Generally, the average number of 
placentomes in ovine gravid horn was 
78.6±9.4, which ranged from 70 to 96.  

The number of placentome increased as 
pregnancy advanced. In early pregnancy, 
placentomes ranged from 70 to 78; in mid 
gestation ranged from 64 to 94 and in late 
pregnancy ranged from 76 to 96.  

In goats, the number of placentomes in 
gravid uteri ranged from 74 to 104 (average 
of 92). Similar to sheep, the number of 

placentomes in goats was also found to 
increase with advancing pregnancy (Table 1).  

The size of placentomes was found to vary 
with location in the uterus and with stages of 
pregnancy (Table 1). In does, during early 
pregnancy the average length of placentome 
was 16.8±3.4 mm with a range of 14 to 21 
mm and width 12.8 ± 1.5 mm with a range of 
11 to 15 mm. During mid-pregnancy there 
was slight increase in size with a range of 30 
to 39 mm.  

The size of placentome continued to increase 
in late gestation. In ewes, the length of 
placentome ranged from 13 to 16, 17 to 21 
and 23 to 28, during early, mid and late 
pregnancies, respectively.  

Smallest placentomes were observed in the 
apical portion of uterine horn and largest 
placentomes were observed in the vicinity of 
the umbilical cord in the mid ventral region 
which gradually became smaller towards the 
extremities.  

However, some placentomes in body of 
uterus were small as compare to neighboring 
placentomes. In addition, there was highly 
significant increase in the average length, 
width, thickness and total number of 
placentome during whole pregnancy.

 

    

 

Figure 1: A two months gravid uterus of 
caprine. Placentomes are visible from the 
uterine serosasurface  

Figure 2: Gross anatomy of caprine 
placentomes  
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Table 1: Comparative measurements of different parameters in placentome of goats (n=20) and 
sheep (n=20) with regard to three different stages of pregnancy, Mean ± SE 

Estimated Age 
of pregnancy  

Number of 
placentomesin 

thegravid horns) 

Placentome parameters 

Length(mm) Width (mm)  

Goat  Sheep  Goat  Sheep   Goat  Sheep  
41 - 60 Days  88.3±10.8 74.3±3.3 16.8 ± 3.4 14.5 ± 1.3 12.8±1.5 14.3±1.0 

61 - 80 Days  91.6±9.7 76.7±11.2 33.0 ± 4.1 19.1 ± 1.5 20.6±2.1 21.7±3.4 

81 - 100 Days  94.3±4.6 83.2±8.1 37.9 ± 1.6 21.2 ± 1.7 26.6±1.5 26.6±1.5 

Average 91.8±8.5 78.6±9.4 30.7 ± 9.0 20.0 ± 4.2 20.8±5.7 21.9±5.1 

Histological findings 

In goats, the basal plate was the convex 
surface; the chorionic plate of same 
placentome was shallow, resulting in a 
rather flat surface in the placentomes. In 
advance gestation, some placentome 

exhibited a reversal of the typical 
placentomal shape, whereas the basal plate 
was the concave surface of the placentome, 
while the chorionic plate constituted the 
convex surface of the placentome.   

Figure 3: Photomicrograph of caprine 
placentome showing thickness of maternal 
connective tissue (asterisk); maternal villus 
(arrows) and foetal villus (arrow head) (A), 
caprine placentome showing interaction of 
maternal and fetal tissues. Maternal villus 
(arrows), foetal villi (arrow heads) (B) and 
caprine placentome showing interaction of 
maternal and fetal tissues. Maternal villus 
(arrows), foetal villi (arrow heads) (C).  

A B 

C 
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In ewes, four types of placentomes (type A, 
B, C, and D placentomes) were observed. 
Type A placentomes were concave in shape 
with the maternal tissue completely 
surrounding the fetal tissue; Type B 
placentomes consisted of fetal tissue 
beginning to grow over the surrounding 
maternal tissue; Type C placentomes were 
flat and consist of a large portion of fetal 
tissue that has begun to surround the 
maternal tissue; Type D placentomes 
contained mostly fetal tissue, which 
surrounds the maternal tissue.  

However, the greatest (P= 0.02) number and 
percentage of placentomes in the gravid 
uterus were type A, followed by type B, and 
then types C and D. Placentome collected 
from does in the present study was concave 
in shape; each placentome possessed two 
surfaces, namely, a concave surface and a 
convex surface. 

The placentomes of both caprine and ovine 
contained six cell layers; maternal capillary 
endothelium, maternal connective tissue, 
crypt syncytium, trophoblast, mesenchyme, 
and foetal capillary endothelium (Figures 
3A-C). Although all 6 layers were present, 
considerable variation is sizes for some 
tissues were noted. The result also showed 
that all of the studied tissues tended to 
increase from 50 days of pregnancy but the 
foetal connective tissue and trophoblast 
epithelium decreased during the 90 days of 
pregnancy.  

Caprine maternal tissue (maternal 
capillaries and fibroblasts tissue) thickness 
ranged from 7.5-11μm compared to that of 
the ovine with the thickness ranging from 
2.5-4μm. Foetal connective tissue in ovine 
placentome ranged from 6-7μm while that 
of caprine was from 16-17μm. 

DISCUSSION 

Gross and microscopic structure of the 
placentomes of the doe and ewe and their 
relationship to foetal age were acquired and 
analysed. The average foetal weight of 
pregnant goat and sheep were 498.05 and 
406.15 gm, respectively, which was 
significantly, lower than 4,779 gm that 
reported in sheep (van der Linden et al., 
2013).  

Furthermore, weight gradually increased 
significantly with advancing pregnancy. 
Several reasons may be associated with the 
variations observed in foetal weight in this 
study including availability of nutrients 
(Bauer et al., 1998), uterine blood flow and 
the utero-placental function especially when 
approaching term (Ferrell, 1991), and 
presence of singletons versus twins 
(Mellado et al., 2011).  All the foetal 
diameters (Crown –rump length, head 
length, neck length, fore and hind limb 
length) gradually increased with advancing 

pregnancy. This observation has been 
reported elsewhere (Lee et al., 2005; 
Hussein, 2008; Khanam, 2012) and may be 
attributed to availability of nutrients to the 
foetus, type of breed and parity (Bauer et 
al., 1998).  

Linear association between foetal 
parameters (weight and size) and 
placentome parameters (length and width) 
was observed, indicating that both foetal 
and placentome parameters were much 
lower in early gestation but increased with 
age of gestation. Doize et al., (1997) also 
reported a linear regression relationship 
between foetal age in days and placentome 
size in does. However, poor correlation 
between placentome size and gestational 
age has been reported elsewhere in ovine 
(Kelly and Newnham, 1989; Gonzalez et 
al., 1998) and goats (Nwaogu et al., 2010). 
The increase in foetal parameters relative to 
placental parameters is probably due to 
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increases in placentome vascularity, thereby 
increasing foeto-maternal exchange (Leiser 
et al., 1997).  

This study has provided an insight into the 
assessment of the fine structures of caprine 
and ovine placentomes, and some of the 
accompanying parameters of growing 
foetuses over the course of gestation. Each 
cotyledon combined with caruncle found to 
form a separate unit known as placentomes 
as previously described in ewes (Bjorkman, 
1981) and goats (Basha and Mohammad, 
2013).  

The placentome represents the functional 
unit of the placenta through which the 
foetus is nourished and it increases in size 
within certain limit to accommodate 
changing requirements of the foetus/foeti 
during intrauterine life (Noakes et al., 2001; 
Lee et al., 2005).  

The placenta of both goat and sheep 
exhibited the typical characteristics of a 
cotyledonary type with the discrete area of 
attachment between maternal and foetal 
tissue i.e. the placentome. Similar 
observations were reported in West African 
dwarf goat (Igwebuike and Ezeasor, 2013) 
and non-descript breed of goat in India 
(Kumar et al., 2015).  

The goats’ placentomes had the maternal 
caruncle formed the basal plate of the 
placentome, while the foetal cotyledon 
formed the chorionic plate of the 
placentome. These findings are in 
agreement with those reported in goats 
elsewhere (Igwebuike and Ezeasor, 2013; 
Basha and Mohammad, 2013).  

In sheep, four types of placentomes (type A, 
B, C, and D placentomes) were observed 
although the greatest (P= 0.02) number and 
percentage of placentomes in the gravid 
uterus were type A, followed by type B, and 

then types C and D. These findings are 
comparable to those observed elsewhere 
(Vonnahme et al., 2008; Steyn et al., 2001; 
Gardner et al., 2002; Osgerby et al., 2004). 

The number of placentomes increased with 
advancement of pregnancy. The increase of 
number of placentomes with advancing 
pregnancy has been reported elsewhere in 
goats (Igwebuike, 2009; Kumar et al., 
2015), cattle (Folusho, 2012) and sheep 
(Igwebuike, 2009). The average number of 
placentomes in the placenta of Tanzanian 
goats and sheep ranged from 74 to 104 and 
70 to 92, respectively. The number of 
placentomes may be influenced by many 
factors such as maternal nutrition and body 
condition (Osgerby et al., 2004; Osgerby et 
al., 2003) and alterations in the insulin-like 
growth factor cascade (Igwebuike, 2010). 

The size of placentomes varied in the 
different location of the uterus and also in 
different stages of pregnancy. This finding 
is in line with the observation recorded in 
Indian goats (Kumar et al., 2015), West 
African Dwarf goats Igwebuike and Ezeasor 
(2013), Yaks (Liu et al., 2010) and Fulani 
Zebu (Lilian et al., 2013).  

The size of placentomes varied in the 
different region of the uterus with the 
smallest placentomes observed in the apical 
portion of uterine horn and largest 
placentomes in the vicinity of the umbilical 
cord. The increased size of placentome 
enhanced the rate of physiological exchange 
between the foetal and maternal system 
(Reynolds and Ferrell, 1987).  

The size and number of placentomes were 
significantly higher in gravid horn as 
compared to non-gravid horn. Similar 
observations have been reported previously 
in goats (Gupta, 1984), cattle (Schlafer et 
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al., 2000; Laven and Peters, 2001) and Yak 
(Lui et al., 2010).  

Arrangement of placentomes in four rows in 
both gravid and non-gravid horn has also 
been reported in Indian goats (Gupta, 1984; 
Kumar et al., 2015) and cattle (Gupta, 
1984). However, Hafez (1954) in cattle 
observed 2 to 6 rows of placentomes in the 
uterine body and two rows at the extremities 
of horn.  

Similarly, Igwebuike and Ezeasor (2013) 
reported randomly distributed with no 
defined order of arrangements of 
placentomes in goats. 

The placenta constitutes a selective barrier 
and pathway for the passage of chemical 
substances.The present study described that 
the proportion of maternal connective 
tissue, foetal connective tissue, trophoblast 

epithelium and syncytium (multi nucleated 
cells) had a tendency to increase from 50 
days pregnancy. This observation is in 
agreement with previous study by Khanam, 
(2012) in goats, however conflicts with the 
ovine feature of histological structure of 
placentome reported by Stegeman, (1974).  

Also the study described that the proportion 
of foetal connective tissue decreased with 
gestation age and this is supported by the 
findings reported elsewhere in sheep 
(Wimsatt, 1950) and goats (Wango et al., 
1990).  

In conclusion, this study has demonstrated 
that the pregnant Tanzanian sheep and goats 
are characterized by a cotyledonary 
placenta. The placentomal size increases 
with gestational age in response to the 
greater nutrient/metabolic requirements of 
the foetus, as pregnancy progresses

.  
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Supporting Table 1: Comparative measurements of different parameter of foetuses recovered from 
goats (n=20) and sheep (n=20) in three different stages of pregnancy, Mean ± SE 

Stage of 
pregnan

cy  

Fetal weight (gm) Crown –rump 
length (cm) 

Head  length 
(cm) 

Neck length 
(cm) 

Fore limb 
length (cm) 

Hind limb 
length (cm) 

Goat   Sheep   Goat  Sheep  Goat  Sheep  Goat  Sheep  Goat  Sheep  Goat  Sheep  

41 - 60 
Days  

93.0 
±13.61 

87.51 
±11.59 

8.52 
±1.59 

8.45 
±0.59 

2.12 
±0.24 

2.48 
±0.34 

1.96 
±0.32 

2.00 
±0.36 

4.38 
±0.39 

2.29 
±0.46 

3.52 
±0.28 

3.55 
±0.66 

61 - 80 
Days  

258.14 
±130.94 

212.71 
±37.33 

17.07 
±1.2 

16.73 
±1.26 

2.36 
±0.26 

2.70 
±0.29 

2.31 
±0.26 

2.26 
±0.26 

6.23 
±0.37 

5.09 
±0.55 

6.81 
±0.36 

7.05 
±0.80 

81 - 100 
Days  

960.75 
±77.22 

941.01 
±99.65 

26.91 
±2.17 

25.13 
±2.33 

3.61 
±0.31 

3.23 
±0.18 

2.36 
±0.33 

2.62 
±0.25 

9.00 
±0.28 

9.18 
±0.52 

9.11 
±0.43 

9.04 
±0.38 

Average 498.05 
±402.2 

406.15 
±367.0 

18.86 
±7.79 

17.59 
±6.19 

2.80 
±0.73 

2.83 
±0.40 

2.25 
±0.33 

2.32 
±0.35 

6.89 
±1.95 

6.39 
±2.30 

6.91 
±2.28 

6.96 
±2.07 
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