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Abstract: Induction of parturition in horses is still not well accepted 

due to the potential peripartum complications for mares and newborn 

foals.  

We assessed differences after spontaneous and induced parturition with 

low doses of oxy-tocin (OX) in 1) incidence of peripartum complications 

in mares; 2) viability, behavioral, physical, and venous blood gas 

analyses in foals.  

In this study 61 mares were included; 45/61 were enrolled in the 

spontaneous foaling group (SF) and 16/61 in the induced foaling group 

(IF). In the IF group, when the calcium in mam-mary secretion reached 

concentrations of ≥250 ppm, mares received a single injection of 2.5 IU 

of oxytocin IV once a day until foaling. 

Mares' breed, age, parity, gestational and stage II length, and 

peripartum complications were recorded. 

Foal maturity, vital (Apgar score), behavioral and physical parameters 

were assessed at birth, and the foal clinical condition was monitored for 

one week. A jugular venous blood sample was collected at birth for blood 

gas analysis, acid-base status, and lactate assess-ment. 

The median gestational length was within the reference interval in all 

the mares included and did not differ between the two groups. No 

statistical differences in the II stage length nor in incidence of 

peripartum complications were observed between the two groups.   

All the foals were born alive and showed no signs of 

prematurity/dysmaturity. No statistical differences were found in foal 

viability between the two groups. Time to stand and nurse from the mare, 

and body temperature were significantly higher in the IF compared to the 

SF group. Venous blood pH, SO2% and BE were lower, while pCO2 and lactate 

were higher in the IF than in the SF group. All the foals in both groups 

remained clinically healthy during the observation period. 

In conclusion, at term induction of parturition with a low dose of 

oxytocin does not have ad-verse effects on peripartum in mares. Our 

findings suggest that at term induced foals suffer slightly greater, but 



not clinically significant, hypoxia, hypercapnia and acidosis than spon-

taneously delivered foals.  

 

 

 

 

 



Highlights  

1. Induction of delivery by a low did of OX does not adversely affect peripartum in 

mares at term. 

2. At term induction by a low dose of OX did not impair clinical status of the newborns. 

3. Induced foals showed slightly longer behavioural signs vs. spontaneously delivered.  

4. Induced foals suffered greater hypercapnia and acidosis than spontaneously 

delivered foals. 

5. In foals no clinical signs were present at birth and during the first week of life. 
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Abstract 

Induction of parturition in horses is still not well accepted due to the potential peripartum com-

plications for mares and newborn foals.  

We assessed differences after spontaneous and induced parturition with low doses of oxyto-

cin (OX) in 1) incidence of peripartum complications in mares; 2) viability, behavioral, physi-

cal, and venous blood gas analyses in foals.  

In this study 61 mares were included; 45/61 were enrolled in the spontaneous foaling group 

(SF) and 16/61 in the induced foaling group (IF). In the IF group, when the calcium in mam-

mary secretion reached concentrations of ≥250 ppm, mares received a single injection of 2.5 

IU of oxytocin IV once a day until foaling. 
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Mares’ breed, age, parity, gestational and stage II length, and peripartum complications were 

recorded. 

Foal maturity, vital (Apgar score), behavioral and physical parameters were assessed at birth, 

and the foal clinical condition was monitored for one week. A jugular venous blood sample 

was collected at birth for blood gas analysis, acid-base status, and lactate assessment. 

The median gestational length was within the reference interval in all the mares included and 

did not differ between the two groups. No statistical differences in the II stage length nor in in-

cidence of peripartum complications were observed between the two groups.   

All the foals were born alive and showed no signs of prematurity/dysmaturity. No statistical 

differences were found in foal viability between the two groups. Time to stand and nurse from 

the mare, and body temperature were significantly higher in the IF compared to the SF group. 

Venous blood pH, SO2% and BE were lower, while pCO2 and lactate were higher in the IF 

than in the SF group. All the foals in both groups remained clinically healthy during the obser-

vation period. 

In conclusion, at term induction of parturition with a low dose of oxytocin does not have ad-

verse effects on peripartum in mares. Our findings suggest that at term induced foals suffer 

slightly greater, but not clinically significant, hypoxia, hypercapnia and acidosis than sponta-

neously delivered foals.  

 

Keywords: mares, foals, induced parturition, oxytocin, blood-gas analysis, lactate.  
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1. Introduction 

In equine species, foaling is considered a critical event because signs of impending parturition 

are not clear and constant, and the rapidity of stage II of parturition is life threatening for the 

foal in case of dystocia. In fact, the period from the onset of stage II of parturition to delivery 

has important effects on the outcome of both the mare and foal [1].  

In mares, the induction of parturition is mainly performed to ensure the presence of the stud 

farm personnel and, in the case of high-risk pregnancy, the availability of optimal veterinary 

assistance. In fact, most foalings happen during the night [2], when the possibility of assis-

tance is decreased due to economic issues (non-business hours). Thus, the induction of foal-

ing could be scheduled during a more comfortable day time.  

Several agents and methods have been used to induce parturition in mares, such as gluco-

corticoids, prostaglandins, and oxytocin [3]. In many previous reports [4-10] the induction of 

delivery in healthy mares was associated with greater risks than spontaneous parturition for 

both mares and foals, such as a higher prevalence of dystocia, premature placental separa-

tion, retained placental membranes and delivery of premature or weak foals.  

The most frequently used inducing agent in mares is oxytocin (OX). However, Chavatte-

Palmer and colleagues [10] reported the delivery of a premature foal following induction with 

OX in a mare at >320 days of pregnancy with a milk calcium concentration of >13 mmol/L. 

Ousey [3] reported that OX can induce mares to deliver prematurely, especially when given 

repeatedly.  

In more recent studies, parturition in mares at term was induced by low doses of OX once a 

day, and the authors [11-13] reported that this procedure was safe for both mares and foals. 

However, there are currently no data on the clinical outcome or subclinical effects in new-

borns after this method of induction compared to spontaneous delivery. 

The aims of the present study were to assess differences after spontaneous and induced par-

turition with low doses of OX in the incidence of peripartum complications in mares and in the 

viability, behavioural, physical, and venous blood gas analyses in foals.  

 

2. Materials and methods  

The research protocol was approved by the Institutional Animal Care and Use Committee of 

the University of Pisa (33476/2016) and the written consent was obtained from the owners of 

the mares.  
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The two-year study was conducted on mares and their newborn foals admitted to a stud farm 

associated with a Veterinary Teaching Hospital (VTH) Pisa and at a second VTH (Bologna). 

All the mares enrolled in this study were housed because the owners requested an attended 

parturition.  

Inclusion criteria for the mares were as follows: 1) healthy on the basis of clinical examination 

performed weekly during the last month of gestation; 2) fetal anterior presentation confirmed 

by ultrasound examination at admission. All the mares were managed under similar circum-

stances. They were bedded on straw and fed with hay ad libitum and flaked grain, and turned 

out during the day. Mares were checked daily and moved to a foaling-box for continuous 

monitoring with video cameras as soon as udder enlargement was detected and/or when they 

reached 320 days of gestation. Calcium concentration in mammary secretion was evaluated 

at 05:00 pm using a commercial test kit (Foal Watch® Test Kit, Chemetrics, USA) and the in-

duction of the delivery was performed as previously described [11]. In brief, mares received a 

single injection of 2.5 IU of oxytocin (Neurofisin®, Fatro, Italy) IV at 06:00 pm when calcium 

concentrations reached ≥ 250 ppm [14]. The mares not showing signs of labor within 60 min 

of treatment were judged not to be ready to foal and were not injected again. Treatment was 

repeated on the following days at the same time using the same protocol until delivery. 

During foaling, mares were continuously monitored by personnel and the II stage length was 

recorded. No intervention was employed unless necessary. Information on mares’ breed, age, 

parity, gestational and stage II length was recorded. Placenta retention, defined as no expul-

sion of foetal membranes within three hours from foaling [15] was assessed. 

Foal viability was evaluated using a 5-parameter Apgar score [16] five minutes after birth. In 

addition, heart rate (HR) (>60 beats/min) [17], respiratory rate (RR) (60-80 breaths/min) [17], 

and rectal body temperature (BT) (37.2-38.9°C) [18] values were also recorded. Foal maturity 

was assessed as previously reported [7]. Behavioural parameters, such as time to acquire 

sternal recumbency (<2 minutes) [17], standing position (<120 minutes) [17] and to nurse 

from the dams (<240 minutes) [17] were also recorded. The foals were clinically evaluated at 

least twice a day up to seven days of life. 

Within five minutes after birth, a jugular blood sample was collected from all foals using an-

aerobic conditions with a blood gas syringe containing lyophilized heparin (Safe PICO Self-fill 

arterial sampler, Radiometer Medical ApS-Denmark, www.Radiometer.com). An adjunctive 
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0.5 mL sample of jugular whole blood was collected for direct lactate measurement. Foals 

were only manually restrained, no clipping was performed, and only alcohol was rubbed on 

the skin for a better visualization of the vessels.  

Whole blood lactate was evaluated within 1 min using a hand-held point-of-care (POC) blood 

lactate analyzer (Lactate Scout, SensLab GmbH, Lepzig, Germany) [19]. Blood gas and elec-

trolytes analysis of heparinized samples was performed using a hand-held POC blood gas 

analyzer (VetStat Electrolyte and Blood Gas Analyzer, Idexx, USA) with the respiratory car-

tridge. This cartridge measured the following parameters: pH, pCO2 (mmHg), pO2 (mmHg), 

Na++ (mmol/L), K+ (mmol/L) and Cl- (mmol/L), while Hb (gr/dL), BE (mmol/L), Anion Gap 

(mmol/L), HCO3
- (mmol/L), total CO2 (tCO2 expressed in mmol/L), SO2 (%) were calculated 

automatically. Temperature correction for pH and blood gases was applied. POC blood gas 

analyzer calibration and automatic sample integrity and quality check were performed accord-

ing to the manufacturer's instructions. 

  

2.2. Statistical analysis 

Analyses were performed using a Graph Pad Prism v. 6.0e. The Shapiro-Wilk normality test 

was carried out to verify data distribution. Since data showed different distributions (Gaussian 

vs non-Gaussian), the results were shown as median, minimum, and maximum values.  

Fisher's exact test and the Yates’s correction were applied to verify differences between the 

two groups regarding the foals’ sex. These tests were also performed to verify differences in 

the incidence of dystocia, Apgar score, behavioral and clinical parameters between SF and IF 

groups. 

A Mann-Whitney test was performed to verify differences between the two groups regarding 

mares’ age, parity, gestational length and stage II length. A Mann-Whitney was also applied 

to verify differences between the two groups as regards: behavioral and clinical parameters 

(time to acquire sternal recumbency and standing position, to nurse from the mare, HR, RR 

and BT), blood-gas parameters, electrolytes and blood lactate concentrations. The value of P 

was set at <0.05. 

 

3. Results 

Sixty-one mares were included in the study. In particular, 42/61 mares were admitted to the 

stud farm associated with the VTH in Pisa and 19/61 to the one in Bologna. Forty-five/61 
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mares were included in the spontaneous foaling group (SF) (26/45 housed in Pisa, 19/45 in 

Bologna) and 16/61 in the induced foaling group (IF) (16/16 housed in Pisa). Mares in the IF 

group were Standardbred (15/16) along with one Quarter Horse (1/16), while mares in the SF 

group were Standardbred (42/45) and Warmbloods (3/45). The mares’ median age was 11 (6-

24) and 11 (7-19) years and median parity was 4 (1-14) and 3.5 (2-6) in the SF and IF groups, 

respectively. Six mares in the SF group were primiparous. No differences were observed be-

tween the two groups in terms of age and parity. 

The median gestational length was within the reference interval (320-360 days) [20], and not 

significantly different between the SF group (339 days; 320-359) and IF group (335 days; 

330-347).  

In the IF group, a single dose of OX was sufficient to induce parturition in 15/16 (93.8%) 

mares, while 1/16 (6.2%) was treated for two consecutive days. 

The median length of stage II of parturition was 15.5 minutes (6-29) and 10 minutes (4-21) in 

the SF and IF groups, respectively, and no statistical differences were found between the two 

groups.  

One premature separation of the placenta occurred in each group (2.2% SF and 6.2% IF). 

There were two dystocia (4.4%) due to malposition (1/2 carpal flexion and 1/2 lateral deviation 

of the head) corrected by vaginal-assisted delivery in the SF group, while no dystocia was ob-

served in IF group. No statistical differences in the incidence of dystocia (6.7% vs 6.2% in SF 

and IF, respectively) were observed between the two groups. No placental retention was ob-

served in either group.  

All the foals were born alive and showed no signs of prematurity/dysmaturity. Thirty-one/45 

(68.9%) fillies and 14/45 (31.1%) colts were born after spontaneous delivery, and 8/16 (50%) 

fillies and 8/16 (50%) colts after inducted delivery. No difference in sex distribution was ob-

served between the two groups. 

In the SF group, the Apgar score was 9-10 in 41/45 (91.1%) and 7-8 in 4/45 (8.9%) foals. In 

the IF group, the Apgar score was 9-10 in 15/16 (93.5%), and 8 in one foal (6.5%). No statis-

tical differences were found in the Apgar score between the two groups. 

The respiratory rate was lower than the reference values in 14/45 (31.1%) and 5/16 (31.2%) 

in SF and IF foals, respectively, while HR was within reference range in all the foals of both 

groups. BT was lower than the reference interval values in 2/45 (4.4%) and 1/16 (6.2%) foals 

in SF and IF, respectively. The incidence of abnormal RR and BT was similar between the 
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two groups and no statistical differences were found. 

In SF foals, the time for sternal recumbency, time to stand and to nurse were longer than 

normal in 20/45 (44.4%), 7/45 (15.5%), and 2/45 (4.4%) foals, respectively. In IF foals, the 

time for sternal recumbency, time to stand and to nurse were longer than normal in 4/16 

(25%), 6/16 (37.5%) and 3/16 (18.7%) foals, respectively. The incidence of abnormal behav-

ioral parameters was similar between the two groups and no statistical differences were 

found. 

Median, minimum and maximum values for the time to acquire sternal recumbency and 

standing position, and to nurse from the mare are reported in Table 1, both for IF and SF 

foals, along with HR, RR and BT values. Significant differences were found between the two 

groups for the time to stand (p=0.039) and to nurse from the mare (p=0.010) and for body 

temperature (p=0.0004). 

Results on blood gas analysis, electrolytes and blood lactate are reported in Table 2. In par-

ticular, pH (P=0.0008), SO2% (P=0.0019) and BE (P=0.0146) were lower in IF foals, while 

pCO2 (P=0.0304) and lactate (P=0.0007) were higher.  

 

4. Discussion 

In mares, induction of delivery is still not well-accepted due to the potential complications, 

such as dystocia, premature placental separation, retained placental membranes, fetal hy-

poxia or failure of passive transfer [4-10, 21].  

Our aim was to assess the differences in the incidence of peripartum complications in mares, 

together with the viability, behavioral, physical, and venous blood gas analysis parameters in 

foals after spontaneous and induced parturition with low doses of OX. 

Overall, the time to stand and to nurse, the body temperature, and venous blood gas and 

acid-base status at birth of the newborns differed significantly between the SF and IF groups, 

while neither the clinical status of the mares or foals was negatively affected by the induction 

of parturition. 

We found that gestational length was within the reference range and was similar in SF and IF 

groups, which suggests that low-doses of OX successfully induce parturition if mares are 

ready for parturition, as previously demonstrated [11-13]. 

The length of the II stage of parturition was within the reference interval (<30 minutes) [1, 22] 

in both groups and no differences were found between SF and IF mares. Although these re-
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sults do not agree with Panzani et al. [13] who reported a shorter expulsion time in treated 

mares, they are in line with others who reported similar lengths both in treated and control 

mares using either low-dose OX [12] or other OX-based induction protocols [8].  

The prevalence of premature placental separation or dystocia in both groups was slightly 

higher than in previous studies [11,12], but in line with findings previously reported by others 

(4-10%) [23, 24].  

The main problem related to the induction of delivery is the increased risk of prematurity [3]. 

In our study, all induced mares were over 330 days of pregnancy, and the foals’ maturity was 

determined by dosing the calcium content in the mammary secretion, and all foals were as-

sessed for maturity using the criteria suggested by Rossdale et al. [7]. 

Our results on the viability and behavioural parameters of foals are in agreement with studies 

[11-13] that evaluated the efficacy of daily low-dose OX injections for the induction of parturi-

tion and assessed the outcome of mares and foals. In fact, most of the foals in both groups 

showed a normal viability and behavioral parameters within the reference intervals. 

The SF foals achieved first standing and nursing from the mares slightly faster than the IF 

foals. These results are in contrast with Villani and Romano [12] who reported that foals from 

induced mares achieved first standing and first sucking faster. However, our results are in 

agreement with others [11,13,25] who found that foals born after induced delivery were 

slightly slower to stand and nurse.  

Our results showed similar HR and RR values between SF and IF foals; whereas, BT values 

were higher in IF foals, though still in the normal range [18]. Moreover, the difference in this 

parameter was marginal with no long-term clinical effects. In fact, all the foals subsequently 

showed normal BT and remained clinically healthy during the first week of life.  

Some studies have investigated the blood gas concentrations and acid-base parameters from 

umbilical vessels immediately after birth in spontaneously delivered and at term induced foals 

[26-29]. To the best of our knowledge, only a few papers have reported jugular venous blood 

gas analyses performed immediately after spontaneous normal and dystocic delivery [30, 31].  

Overall, our results are in line with previous findings that, even at term, spontaneously deliv-

ered foals suffer a degree of hypercapnia and acidosis at birth [26, 27, 29-31]. A very slight 

acidemia was present in our SF foals, and consistent with the pH values, the pCO2 was 

slightly high, suggesting some respiratory acidosis.  

According to Stewart et al. [28], foals do not suffer the same level of asphyxia at birth as hu-
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man neonates. It has also been suggested that newborn foals might have greater levels of 

blood bicarbonate compared to human neonates [26]. This mildly alteration in acid-base 

status normalizes in the early hours in healthy foals which rapidly achieve effective ventilation 

[26-28], as supported by both arterial [26-28] and venous [32] blood gas analyses over the 

subsequent hours up to one day after birth.  

In the study by Kimura et al. [30], in heavy draft foals, pH, and AG were slightly lower, and 

pCO2 and lactate were higher, while HCO3, tCO2, BE were comparable to median values that 

we obtained. The II stage length (21.2±5.7 min) of normal deliveries reported by Kimura et al. 

[30] was slightly longer than the duration we found. This might explain some of the differences 

in the absolute values of pH, pCO2 and lactate. Breed-related differences in foaling and in 

post-natal adaptation are more likely compared to the light breeds enrolled in the present 

study. 

In this study, hyperlactatemia was present in the SF group, and the values were within the 

physiological range reported by Castagnetti et al. [19], but higher compared to ranges re-

ported by Pirrone et al. [33] in healthy light breed foals at birth. Besides other potential 

causes, a rise in blood lactate is most commonly associated with tissue hypoxia [34], which 

could be due to a degree of asphyxia during parturition [28]. The high concentrations meas-

ured at birth could also be due to cortisol and catecholamine release [19].  

To the best of our knowledge, no previous studies reported venous whole blood electrolytes 

in foals immediately after delivery. Electrolyte concentrations in equine neonates show a wide 

variation in the reference intervals, especially concerning the Na+ concentration (123-159 

mEq Na+/L) during the first days of life [35]. Overall, concentrations of Na+, K+, and Cl− re-

corded in both groups in this study were in the upper ranges reported in serum samples in 

healthy foals < 12 h of age [36]. 

Comparing the at term induced foals with those spontaneously delivered, significantly higher 

pCO2 and lactate values were found in the former group, but with lower pH, BE and SO2% 

values. In line with the lower pH values, pCO2 was higher in the IF group, highlighting greater 

respiratory acidosis. This suggests a decreased alveolar ventilation in the IF than the SF 

group in this early post-natal period, however this needs further evaluation. 

The median concentration of lactate was significantly higher in the induced foals. In previous 

studies [19,33] no difference was found in blood lactate between healthy and sick foals at 

birth and during the first six hours of life. In our study, since lactatemia was within the refer-
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ence intervals at birth and all the foals were clinically healthy, the difference found between 

the SF and IF groups does not seem to be clinically significant.   

BE was significantly lower in the IF group, likely due to lactatemia, but still within the normal 

limits in both groups [37]. BE is used as an indicator of metabolic acid-base disturbance. In 

addition, HCO3 concentrations have also been suggested as a surrogate for BE and may rep-

resent a means to evaluate acid-base status [28]. In our study, no difference in HCO3 was 

found between the two groups. In addition, the AG was within the normal range for newborn 

foals [36], and also not different between the two groups. On balance, this might support a 

leading contribution of the respiratory component to the lower pH in IF group. However, fac-

tors such as a degree of compensatory response, hypoproteinemia, or coexisting metabolic 

alkalosis could partly mask a metabolic disturbance and thus further evaluation is warranted. 

Venous SO2% is one indirect measure of tissue hypoxia [39]. Consistent with the pH and lac-

tate levels, in our study the SO2% was lower in the IF than the SF group. Moreover, this pa-

rameter was slightly lower in both groups at birth than in older foals [38]. The reduction in pH 

could interfere with the hemoglobin ability to bind oxygen, with a subsequent shift to the right 

of the oxygen dissociation curve [40]. However, many factors influence SO2%, such as the 

concentration of hemoglobin, SaO2, cardiac output, and oxygen consumption [38]. Further in-

vestigations are needed regarding the pathophysiological mechanisms employed in the dif-

ferences between groups. An arterial blood gas analysis could help to assess the respiratory 

function in these foals, despite the fact that no sign of respiratory distress was detected in our 

study.  

As venous blood was used in our study, we found no agreement with previous studies [27,28] 

reported no significant differences in umbilical artery blood gas and acid-base parameters be-

tween spontaneously delivered and at term induced foals. In fact, these previous studies 

[27,28] only foals prematurely induced showed lower pH, HCO3, BE and pO2 and higher 

pCO2.  

Factors that may affect the outcome in foals born after being induced may be parity, environ-

ment, cervical dilatation, and intrapartum complications [8]. We found no differences concern-

ing the above-mentioned factors between SF and IF mares. However, it is our clinical impres-

sion that the II stage length needs to be reassessed with a larger number of cases.  

Cervical ripening at the time of induction was not specifically assessed in our mares. How-

ever, induction of parturition with a low-dose of OX is successful only in subjects in which 
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readiness for parturition had been already achieved [11-13]. Thus, in our opinion this factor is 

negligible relative to the foals’ outcome in this study. 

In light of our findings, the relationship between at term parturition induction and a possible 

mild degree of subclinical dysmaturity or less prompt adaptation of the foals in the immediate 

post-natal period still needs to be clarified. However, it is essential to stress the fact that no 

clinical signs were manifest at birth and during the first week of life. 

One limitation of the study is that foals born from induced mares were included in only one of 

the two facilities, thus it is not possible to completely rule out some management or environ-

mental effect on the findings. The lack of statistical difference in some factors, such as the 

stage II length, might be due to the limited number of subjects included in the IF group.  

Moreover, no blood-gas follow up analysis was included to monitor any persistent subclinical 

difference between groups over the subsequent days after birth, in face of a clinically healthy 

status. 

We found that a jugular venous sample and a POC analyzer were useful and practical for 

stall-side blood gas, acid-base and electrolyte measurements and for comparisons between 

groups. Another study reported that the POC analyser that we used in this study provided re-

liable results with regards to pH, pCO2, HCO3
- and K+ in horses and older foals, while Na+, Cl-

and pO2 values should be interpreted with caution [41]. This should therefore be considered 

in clinical assessments and decision-making based on single measurements, especially in 

sick foals. It would be advisable to determine device-specific reference intervals in newborn 

foals in order to minimize interpretation errors.  

 

5. Conclusions 

At term induction of parturition with a low dose of oxytocin did not produce adverse effects in 

mares and foals. Our findings suggest that at term induced foals suffer a slightly greater, but 

not clinically significant, hypoxia, hypercapnia and acidosis than spontaneously delivered 

foals.  

A jugular venous blood sample was used to assess and compare the two groups of foals with 

regard to various acid-base parameters and electrolytes, which may be useful and easy to 

test in clinical practice.  
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Parameters  SF (n=45) IF (n=16) P 

Time to sternal recumbency 
Med 
m-M 

2 
1-16 

2 
1-4 

0.335 

Time to standing 
Med 
m-M 

70* 
22-480 

90* 
35-165 

0.039 

Time to nurse 
Med 
m-M 

123.5* 
60-240 

143* 
65-285 

0.010 

HR 
Med 
m-M 

82 
48-142 

80 
60-100 

0.801 

RR 
Med 
m-M 

60 
20-68 

60 
36-60 

0.205 

BT 
Med 
m-M 

37.6* 
36.6-38.2 

38* 
37-38.8 

0.0004 

 
*statistically different in rows 
 
Table 1 – Median (Med), minimum (m) and maximum (M) values of time to acquire sternal re-
cumbency and quadrupedal standing, time to nurse from the mare, heart (HR) and respiratory 
(RR) rates, body temperature (BT) evaluated at birth in foals born after spontaneous (SF) and 
inducted (IF) parturition. 
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Parameter 
 SF 

(n=45) 
IF 

(n=16) 
P 

pH  
Med 
m-M 

7.33 
7.25-7.42* 

7.31 
7.24-7.34* 

0.001 

pvO2 mm Hg  
Med 
m-M 

34 
22-76 

31 
21-40 

0.222 

SvO2%  
Med 
m-M 

65 
60-94* 

60 
60-70* 

0.002 

pvCO2 mm Hg  
Med 
m-M 

59 
46-71* 

62 
54-70* 

0.038 

HCO3
- 
mmol/L  

Med 
m-M 

28.7 
24-33 

27.3 
25.7-30.6 

0.178 

Anion Gap mmol/L  
Med 
m-M 

19.1 
15.8-29.6 

19.5 
2-33.4 

0.603 

tCO2 mmol/L  
(25±5 mmol/L) [34] 

Med 
m-M 

30.55 
25.8-34.9 

29.05 
27.5-32.4 

0.228 

BE mmol/L  
Med 
m-M 

1.1 
-4.3-4.9* 

-0.1 
-2.7-2.1* 

0.022 

tHb g/dL 
Med 
m-M 

17.2 
15.0-18.9 

16.6 
14.7-19 

0.394 

Na
+
 mmol/L [34] 

Med 
m-M 

151 
146-163 

152 
144-163 

0.576 

K
+
 mmol/L  

Med 
m-M 

4.2 
2.9-5.6 

4.05 
3.1-5.6 

0.803 

Cl
- 
mmol/L  

Med 
m-M 

107 
103-111 

108 
104-109 

0.864 

Blood lactate  

Med 
m-M 

4.6 
1.5-11.8* 

5.8 
3.9-7.9* 

0.001 

 
*statistically different in rows 
 
Table 2 – Median (Med), minimum (m) and maximum (M) values of venous blood gas pa-
rameters, acid-base and lactate in foals born after spontaneous (SF) and induced (IF) parturi-
tion.  
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