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In horse reproduction, pregnancy loss occurs in 20% of pregnancy, and the main cause is 
ascending placentitis (AP). If dams can labor, dystocia and neonatal death and weakness can occur. 
Therefore, studies about horse pregnancy and parturition from view of physiology and pathology 
are necessary. In light horse breeds, studies about them are progressed, however studies in heavy 
draft horses, most of which are bred in Tokachi, Hokkaido, are little. Hence this study aimed to 
obtain basic and clinical veterinary knowledge for pregnancy and newborn abnormality. 

The first study aimed to localize activin receptors (ActRs) I A/B and II A/B using 
immunohistochemistry in the uteroplacental tissues, endometrial cup (EC), and corpora lutea (CL) 
in pregnant thoroughbred mares. All four isoforms of ActR expressed in the endometrial epithelium, 
uterine glands, trophoblasts, myometrium, EC, and CL. Both of ActR - I and II are necessary for 
expression of activin effects, hence, it was suggested that activin play roles on these tissues. In 
other animals, activin roles, such as regulation of trophoblast implantation, invasion, and 
development, development of uterine glands and placenta, myometrial tocolysis, and inhabitation 
of CL effects, are known, and same effects in horses were speculated. 

In second study, plasma activin A was measured in pregnant heavy draft horses by ELISA from 
7 to 12 months of pregnancy. Placentas after parturition was pathologically examined, and 3 mares 
were diagnosed as AP. Thirty-one mares, which were without placentitis and clinically healthy, 
were in the normal group. Activin A concentration in the normal group was increased as pregnancy 
progressed from 7 months (median 67.5pg/ml, range 54.4-76.1) to 12 months (median 177.2pg/ml, 
range 106.3-318.1) of pregnancy (p < 0.05). Activin A concentration in two of AP mares were 
higher than the normal group, and increased activin A production due to the acceleration of 
placental anti-inflammatory reaction and pregnancy maintenance mechanism were considered as 
the reason. Activin A concentration of the one of AP mares was lower than the normal group, and 
decreased production and secretion was considered as the reason. Based on these results, it was 
inferred that blood activin A concentration in pregnant heavy draft horses changes with placental 
function and pathology, and it is different from the normal pattern in AP mares. 

In the third study, the combined thickness of the uterus and placenta (CTUP) and 
ultrasonographic images of uteroplacental tissues were investigated in 35 pregnant heavy draft 
horses from 7 to 12 months of pregnancy. The mares were divided into three groups: those 
pathologically diagnosed as placentitis (placentitis group, n=3); those who had abortion, premature 
birth, or fetal malformation (abnormal group, n=7); and those who had no abnormal findings and 
clinically healthy (normal group, n=25). In the normal group, CTUP increased as pregnancy 



progressed from 7 months (median, 7.08 mm; range, 5.68–11.27) to 12 months of pregnancy (13.31 
mm; 7.44–16.31 mm) (p < 0.05) and was higher than those reported previously in light horse 
breeds; large placentas of heavy draft horses may explain this high CTUP values. Values of CTUP 
greater than the 75th percentile of the normal group from 7 months (7.54 mm) to 12 months of 
pregnancy (15.19 mm) were detected in 100% of the placentitis group (3/3) and in 86% of the 
abnormal group (6/7), and it was suggested that CTUP increased in placentitis and abnormal 
parturition in heavy draft horses. Ultrasonographic images of placental separation were obtained in 
67% of the placentitis group (2/3), 29% of the abnormal group (2/7), and 20% of the normal group 
(5/25), and relation with placentitis was considered. Ultrasonographic images showing 
uteroplacental roughness were observed even in the normal group, and this should be common in 
heavy draft horse. Uteroplacental distinguishability, i.e. clear border line could be seen between 
these tissues, occurred in 32% of the normal group (1/3), 67% of the placentitis group (6/7), and 
43% of the abnormal group (3/7), and this should reflect placental development because this image 
observed after 10 months of pregnancy exclude one of these mares. These findings suggest that 
increased CTUP and placental separation would reflect placentitis and abnormal pregnancies and 
may help to detect them in heavy draft horses. 

In the last study, the effects of dystocia on blood acid-base balance and serum lactate 
concentration in heavy draft newborn foals were investigated. Venous blood samples were collected 
from 35 foals at 0 hr (within 5 minutes), 1 hr, 12 hr, and 1 day after birth. Normal birth was defined 
as labor < 30 min without strong fetal traction (n = 22), and dystocia was defined as prolonged 
labor > 30 min with strong fetal traction (n = 13). The dystocia group, showed lower pH (p < 0.01), 
bicarbonate (p < 0.01), total carbon dioxide (p < 0.05), and base excess (p < 0.01), and higher anion 
gap (p < 0.05) and lactate (p < 0.01) at 0 hr. Remarkably high pCO2 values (> 90 mmHg) were 
observed in three foals in the dystocia group but in none of the foals in the normal birth group at 0 
hr. These results suggest that dystocia results in lactic acidosis and may be related to respiratory 
distress. Fetal compression and placental separation may have resulted in decreased feto-placental 
perfusion and hypoxia. 

Based on these results, following thigs were clarified by this study. First, activin receptors were 
expressed in the utero placental tissues and CL in horses, and activin, which is important hormone 
for maintenance of pregnancy, would express actions on these tissues. Second, measuring blood 
activin concentration in pregnant heavy draft horses can be useful method to detect AP. Third, 
CTUP values in heavy draft horses were higher than that in light horse breeds, and 
ultrasonographical examination for measuring CTUP and detecting placental separation would be 
useful to detect AP and abnormal pregnancy in heavy draft horses. Finally, dystocia caused lactic 
acidosis in neonatal foals. However, the number of horses used in this study was few, so further 
investigation with more horses and clinical cases are necessary for the development of reproduction 
in heavy draft horses. 
 


