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The management of lambs during the neonatal period has been studied in several
researches due to the vital and hormonal organic adaptations undergone by the calf after birth.
However, gender, number of pups and type of delivery play an important role in understanding
neonatal vigor. The study of these groups with the monitoring of clinical evolution and
cortisol metabolism becomes an indispensable subsidy for a better understanding of this
neonatal phase, aiming to minimize the losses generated. The objective of this study was to
evaluate the influence of gender, number of pups and type of delivery in the prognosis of
neonatal vigor of lambs through clinical and cortisol diagnosis. Thirty crossbred Santa Inés
lambs with Dorper in the neonatal phase were divided into three groups: male and female,
number of pups (single and twin) and type of delivery (eutocic and dystocic). In each group,
clinical evaluation of heart and respiratory rate, rectal temperature, Apgar score and weight
were performed; and with the exception of cortisol, all evaluations were performed at fifteen
and sixty minutes, as well as at twelve and twenty-four hours. In addition, blood samples
were collected for cortisol dosage obtained in two moments at fifteen and sixty minutes
using the radioimmunoassay technique. Among the three experimental groups related to
lamb vigor, the heart rate was the only one that showed lower mean values (P<0.05) at
twenty-four hours in the male group 90.00+20.20bpm, twins 96.44+20.02bpm and eutocic
93.25+18.11bpm. Differences in respiratory rate values were observed in the eutocic group
(64.00£14.75mpm) at twenty-four hours. In the group of males there was a significant
reduction in body temperature during the evaluation moments (P<0.05). Lambs from the
group of twins showed lower body weight during the evaluations. At both times the analysis
of serum cortisol was less than at sixty minutes. It was concluded that soon after the birth
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there were marked changes in the physiological parameters and weight of Santa Inés lambs,
but were not enough to cause negative effects on the vigor of the neonates, indicating the
occurrence of effective neonatal adaptation capacity in this species.

INDEX TERMS: Vital functions, Apgar score, cortisol, prognosis of vigor, neonatal, lambs, newborns,

type of birth, sex, birth, time period moments.

RESUMO.- [Resposta das fungdes vitais, de Apgar e cortisol
no progndstico de vigor frente a fatores neonatais de
cordeiros.] O manejo dos cordeiros durante o periodo
neonatal tem sido objeto de estudo em diversas pesquisas
devido as adaptagdes orgdnicas vitais e hormonais sofridas
pela cria apés o parto. Todavia, o género, nimero de filhotes
e o tipo de parto parecem desempenhar um papel importante
para melhor compreensdo do vigor neonatal. Além disso, o
estudo destes grupos com o acompanhamento da evolugao
clinica e do metabolismo do cortisol torna-se um subsidio
indispensavel para melhor compreensio dessa fase neonatal,
visando minimizar as perdas geradas. Dessa forma, o objetivo
do presente trabalho foi avaliar a influéncia do género,
numero de filhotes e tipo de parto na apresentacao do vigor
neonatal dos cordeiros através do diagnostico clinico e de
cortisol. Foram utilizados trinta cordeiros mestigos da raca
Santa Inés com Dorper em fase neonatal divididos em trés
grupos: género (macho e fémea), numero de filhotes (inico
e gemelar) e tipo de parto (eutécico e distocico). Em cada
grupo, foi realizada a avaliagdo clinica da frequéncia cardiaca
e respiratdria, temperatura retal, escore Apgar e peso; e com
a excecdo do cortisol, todas as avaliagdes foram realizadas aos
quinze e sessenta minutos, como também as doze e vinte e
quatro horas. Adicionalmente, procedeu-se com a coleta de
amostras de sangue total para dosagem de cortisol obtida em
dois momentos aos quinze e sessenta minutos através da técnica
de radioimunoensaio. Dentre os trés grupos experimentais
relacionados com vigor dos cordeiros, a frequéncia cardiaca
foi a tinica que evidenciou menores médias (P<0,05) as vinte e
quatro horas no grupo dos machos 90,00+20,20bpm, gémeos
96,44+20,02bpm e eutécicos 93,25+18,11bpm. Observou-se no
grupo eutdcico diferencas nos valores da frequéncia respiratoria
de 64,00+14,75mpm as vinte e quatro horas. No grupo dos
machos houve reducio significativa na temperatura corpdrea
durante os momentos de avaliacdo (P<0,05). Cordeiros
do grupo de gémeos demonstraram menor peso corpéreo
durante as avaliac6es. Em ambos momentos a analise do
cortisol sérico demonstrou se menor aos sessenta minutos.
Pdde se concluir que logo ap6s o parto ocorreram alteragoes
marcantes nos parametros fisioldgicos e peso de cordeiros
Santa Inés, porém ndo foram suficientes para causar efeitos
negativos sobre o vigor dos neonatos, indicando a ocorréncia
de efetiva capacidade de adaptacdo neonatal nesta espécie.

TERMOS DE INDEXACAO: Funcdes vitais, Apgar escore, cortisol,
progndstico de vigor, neonatal, cordeiros, ovinos, recém-nascidos,
aspectos fisioldgicos.

INTRODUCTION

The number of lambs sold per sheep affects profitability
favorably (Lobo et al. 2011), mainly because the sale of
lambs has increased in the last decades (Morel et al. 2008).
The production of more lambs followed by greater mortality
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is unacceptable, both from the economic point of view and
from the animal and veterinary standpoints (Nowak 1996,
Everett-Hincks et al. 2005). At this stage it is convenient to
resort to clinical intervention, to minimize or avoid future
negative consequences for the health and vigor of these
animals. To end this financial loss and minimize mortality,
veterinarians carry on specific resuscitation procedures and
supportive care (Ravary-Plumioén 2009). To achieve high
performance levels in lamb breeding, attention to the lamb
from birth (Kenyon & Blair 2014) up to its first 24 hours of
life is needed, as this is the most important period for the
newborn pup.

The newborn’s adaptive development period is considered
critical and crucial, since fast physiological adjustments are
needed that are important for the lamb’s health, which is
intrinsically related to the organic immaturity of compensatory
and regulatory multisystems, especially due to the animal’s
new status of vulnerability vis-a-vis the environment, plus
the difficulty of rendering clinical assistance, especially
under extensive management conditions. This is a period
seen as critical to newborn pups, as profound physiological,
nutritional and environmental adjustments are required, due
to the replacement of the uterine medium by the extrauterine
environment. This period is dramatic and dangerous, since
the immaturity of organic systems may be decisive for organ
failure or dysfunction leading to death, a situation that calls
for great care in the identification of risk factors.

The general death rate quoted in the literature about Santa
Inés lambs is of 15.1% (Girdo et al. 1998), and constitutes a
challenge for the production of small ruminants. Although
reports of lamb mortality rates at the fetal-neonatal transition
stage in the Northeast are scarce, it is believed that its
economic impact in the region is high and, thus, a deficient
or absent clinical assistance/support may lead to an increase
in perinatal mortality, limiting the production and survival
of lambs. At birth and in subsequent days of extrauterine
life, thermoregulatory, cardiovascular, respiratory and
homeostatic mechanisms complete the maturation of the
newborn (Chniter etal. 2013). This adaptive process depends
on the activation of the hypothalamic-pituitary-adrenal axis,
mediated by cortisol, which is a strong metabolic stimulator
(Wood 1999).

The little research aimed at investigating the vital parameters
contemplates lambs at the adult stage, and there has been no
advancement in the neonatology of lambs at any particular
age bracket. This emphatically justifies this research, which
could be usually employed in the clinical routine and, along
with the evaluations associated with the Apgar score and the
determination of weight, would allow for an early diagnosis of
low neonatal adaptation capacity, with positive implications
for the newborn’s health. The use of neonatal vitality scores
can guide the choice of suitable therapeutic measures to
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ensure and increase the newborns’ survival (Lourenco &
Machado 2013).

This study aimed to evaluate the influence of gender,
number of pups and type of delivery in the presentation of the
neonatal vigor of lambs through clinical and cortisol diagnosis.

MATERIALS AND METHODS

The experiment was carried out at Fazenda Santa Tereza, in the village
of Barra da Ininga, located 100 km from the county of Matdes, in
the state of Maranhdo (MA), in the period between December 2016
and May 2017. The farm’s geographical coordinates are: latitude
5°28'47” S, longitude 43°0°95” W and altitude 102m. The experiment
was approved by the Ethics Committee under protocol no. 034/2015.

Thirty sheep of the Santa Inés breed aged from 1.5 to 4 years were
used, after being dewormed and vaccinated against enterotoxaemia.
The animals were submitted to a hormonal estrus synchronization
protocol. Intravaginal sponges containing medroxyprogesterone
acetate! were inserted at a random phase of the estrus cycle (day 0)
and kept there for 14 days, after which the sponges were removed
and 300 international units (IU) of equine chorionic gonadotrophic?
(eCG) were administered intramuscularly. The type of conception
adopted was natural impregnation using four (n=4) Dorper sheep.
After 45 days of the treatment and impregnation, the study proceeded
with 19 pregnant females, diagnosed by ultrasound (ALOKA model).

The pregnancy time of females was between 146 and 157 days.
During the whole pregnancy period the sheep were handled
extensively during the day in pastures with Tanzania grass
(Panicum maximum cv. Tanzania) and the native pasture typical of
the region, gathered in the afternoon and fed a ration concentrate
containing soy meal, corn, urea, salt and water at will. Close to
delivery of the pups the sheep were handled in the pen, remaining
under supervision of the researcher at the place of parturition. After
birth, time was allowed for removal of fetal wraps and cleansing
of the airways as well as for the establishment of the postpartum
maternal-fetal bond. All lambs had their navels cured with a 10%
iodine solution and were breast-fed by their mothers, avoiding
further stress which would result from separation.

After birth, the newborn (n=30) were broken down into groups
according to criteria checked at birth, such as gender (male and
female), number of pups (one or twins) and type of delivery (euthymic
and dystocic) evaluated at different moments. In the pen, each group
of newborns was evaluated using the heart and respiratory rates,
rectal temperature, Apgar score and weight parameters, checked at
M 15 and M 60min and atM 12 and M 24 hours. The blood samplings
for ascertainment of the cortisol hormone took place at M 15 and
M 60min. A chronometer was used in the neonatal evaluation for
60-second measurements to check heart rate (HR) in beats per
minute (bpm) using a stethoscope, and respiratory frequency (RF)
was checked and measured in movements per minute (mpm) through
the observation of movements of the thorax and abdomen (flank).
A digital clinical thermometer was inserted in the rectum until the
stabilization of rectal temperature in degrees “Celsius” (°C) was
reached. Weighing (kg) was done using a cloth ribbon to suspend
the lamb from the portable electronic balance using a hook.

To obtain the Apgar score modified for sheep, points were
attributed to the following items: evaluation of head movement with
cold water, response to the eye-palpebral and interdigital reflex,
breathing type and mucosal staining, with scores going from zero to

! Progespon®, Syntex. Buenos Aires, Argentina.

2 Novormon®, Syntex. Buenos Aires, Argentina.

two. Each item was classified by assigning 0, 1 or 2 points, and the
final result (the sum from 0-10) was considered as the Apgar score.

Scoring is interpreted as follows: seven to eight points represent
good vitality; four to six characterize average vitality; and zero to
three is considered a low-vitality score (depressed).

The lambs’ jugular veins were punctured at M 15min and,
later, at M 60min, to obtain the serum and for the determination
of cortisol using the radioimmunoassay technique. This was done
at the Laboratory of Endocrinology of the Department of Animal
Reproduction and Veterinary Radiology (Laboratério de Endocrinologia
do Departamento de Reprodugdo Animal e Radiologia Veterinaria)
of Faculdade de Medicina Veterindria e Zootecnia of Universidade
Estadual Paulista (Unesp/SP) of the Botucatu Campus, using an
IM1841 solid cortisol commercial kit from Beckman Coulter, following
the manufacturer’s recommendations, and the reading was carried
out by radioimmunoassay gamma counter (Perkin Elmer 1470,
automatic gamma counter).

To minimize individual variation in all evaluations, animals
were kept preferably in a stationary position and in repose, and
measurements were carried out by a single person at a station and
by a single examiner.

Data were tested for normality and homogeneity of variances
using the Shapiro-Wilk and Bartlett tests, respectively; afterwards,
the figures were subjected to analysis of variance with time-repeated
measurements (ANOVA). Parameters which showed an abnormal
(parametric) distribution were compared at the points in time in
each group using the Tukey test, and between groups at each point
using the t-Student test, at the 5% probability level, respectively.

As for the parameters which did not present a normal distribution
(non-parametric), these were compared at the points in each group
using the Kruskal-Wallis test, and between groups at each point using
the Mann & Whitney test at the 5% probability level, respectively.
The mucosal staining and Apgar score which showed non-parametric
distribution were compared between groups at each point in time
(moment, M) using Fisher’s exact test. The cortisol concentrations
were evaluated at 15 and 60 minutes after delivery, and compared
using the t-Student test at the 5% probability level.

RESULTS AND DISCUSSION

Alllambs presented a significant drop (P<0.05) in their heart
rates (HR) at the points in time evaluated in each group
according to gender, number of pups and types of delivery
(Table 1). This fact was also evidenced by (Piccione et al. 2007)
in lambs analyzed up to 30 days after birth; the existence of
an inversely proportional ratio between age and heart rate
should also be noted. The values found for these groups
contrast with the reference values set for the species reported
by (Bovino et al. 2014), who observed increases in the
animals’ HR in the moments mentioned, between 175+33bpm
and 189+20bpm, at 15 minutes and 24 hours, respectively.
Compared to that of adult sheep, the heart rate of newborns
is rapid and relatively unstable (Koether et al. 2016); it is
under the control of the autonomic system, which action
derives only from the sympathetic system (Ulian etal. 2014).

As for the gender (male and female), the heart rate was
significantly lower (P<0.05) in males (Table 1). This contrasted
with the reports by (Koether etal. 2016), who did not observe
influence of gender on the electrocardiogram of lambs of the
Bergamacia breed. However, an increase was reported due
to physical maturation, especially at 24 hours; this increase
shows that this distinct method can interfere in heart rate
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Table 1. Averages (x) and standard deviations (S) of heart rate (HR) values in mixed-race lambs evaluated as a function of
gender, number of pups and types of delivery. Matdes/MA, 2017

Variable Moments n X*S n X*S
Gender
Male Female
M 15min 14 129.55 + 15.42aA 14 139.43 £ 21.22aA
M 60min 14 112.86 + 21.06abA 14 123.54 + 13.77abA
M 12 hours 14 95.65 + 16.47bcA 14 108.19 + 21.12bA
M 24 hours 14 90.00 + 20.20cB 14 108.64 + 17.58bA
No. of pups
n Single n Twins
M 15min 9 140.00 + 22.45aA 19 131.88 + 16.98aA
M 60min 9 131.11+12.29aA 19 112.08 + 17.65bB
HR (bpm)
M 12 hours 9 106.67 + 16.25bA 19 99.67 + 21.10bA
M 24 hours 9 105.33 + 22.54bA 19 96.44 + 20.02bA
Type of delivery
n Euthymic n Dystocic
M 15min 16 129.00 + 19.79aA 19 141.81 + 15.45aA
M 60min 16 116.25 + 16.30abA 19 120.79 + 21.11bA
M 12 hours 16 103.50 + 23.64bcA 19 99.82 +13.33cA
M 24 hours 16 93.25+18.11cA 19 107.41 + 22.28bcA

aABbc

Averages followed by different small letters in the same column differ between themselves by the Tukey test; averages followed by different capital

letters in the same column differ between themselves by the t-Student test, respectively, at the 5% probability level.

results. Comparing heart rate values (Table 1) in the group
classified by number of pups (single and twin), a difference
was found only at 60 minutes, with alower heart frequency in
twin pups. Giannetto et al. (2017) observed greater HR values
in twins due to the smaller heart size of the Comisana lambs.
This has not been demonstrated in the present study, but the
differences in breed and locality may have contributed to the
increase in heart rates.

However, analyzing the group classified according to
type of delivery (euthymic and dystocic) compared at each
point in time, no significant difference can be observed in
heart rate values (Table 1). Investigating the euthymic and
dystocic types of delivery in calves, Gasparelli et al. (2009)
observed a significant drop in HR at 24 hours, with average
values 0f 132.204£18.74 and 116.72+17.68bpm, respectively.
According to the authors, due to the action of catecholamines
derived from the stress of delivery, there is an increase in
heart rate at this stage which is physiological, followed by
a gradual drop in HR over time. These results were higher
than those reported in the present study, as a consequence
of the species evaluated.

There was no significant difference in heart rate (HR)
related to gender, number of pups and types of delivery
at each point evaluated (Table 2). However, there was a
statistical difference at the points in the case of lambs born
in euthymic deliveries, in which there was a decrease along
the first 24 hours (64+14.65mpm). In the present study the
HR of lambs recorded at 24 hours was below the reference
values described by Bovino et al. (2014), who reported
an increase in the HR of mixed-race Suffolk/Texel lambs,
which averaged 75+18mpm at that moment. It is likely that
the differences between lamb breeds have interfered in the
HRresults. The irregular activity of the respiratory system in
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the neonatal period was reported by Piccione et al. (2007),
and can be related to the fact that the adaptation of the lambs’
respiratory system is different in the two types of delivery,
with direct implications for the desirable post-delivery vigor.
Hilaire & Duron (1999) and Vestweber & Rief (1997) report
the occurrence of alternate states of bradipnea and tachypnea
until eupnea sets in, a period in which breathing frequency
is at first irregular. Linke et al. (2013) emphasized the need
for a minimum period of 14 days for the pulmonary units to
be integrated into the gas exchange.

As for rectal temperature (RT), the study found that
there were significant differences only between genders at
24 hours after birth and in the group classified according to
the number of pups (single and twin) at each point in time
(Table 3), with rectal temperature being lower in twins. There
was no significant difference between the types of delivery in
the first 24 hours of life. It deserves notice that the RT kept
constant and within a very narrow range (38-39°C) at those
points. Ball et al. (2010) proposed normothermic reference
temperatures of around 38-39°C for neonates of the sheep
species. These results support the performance of sheep in
relation to the homeostasis mechanism (Piccione et al. 2007),
which requires for the most part changes in the energy
metabolism (Greenwood et al. 2002), achieved through the
17% increase in the generation of heat (Dwyer et al. 2016)
for the guarantee of vigor (Matheson et al. 2012) directed
to the pup’s search for position, search and suck of udder
(Abdul-Rahman & Bernard 2017) and post-birth survival
(Dwyer et al. 2005). Thus, the behavioral development of
neonates may be related to their vigor in the ability to achieve
thermoregulation.

In the analysis of the body weight of lambs, significant
differences were observed only in the group classified
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Table 2. Averages (x) and standard deviations (S) of respiratory frequency (RF) values in mixed-race lambs evaluated as a
function of gender, number of pups and types of delivery. Matoes/MA, 2017

Variable Moments n X*S n X*S
Gender
Male Female
M 15min 14 79.43 £15.20 14 81.14 +16.93
M 60min 14 67.14 +13.69 14 74.57 +13.46
M 12 hours 14 65.14 +19.93 14 74.86 +16.56
M 24 hours 14 66.29 + 23.57 14 74.29 +19.00
No. of pups
n Single n Twins
M 15min 9 82.22+20.41 19 79.37 +13.68
M 60min 9 71.11 +13.97 19 70.74 +14.18
RF (mpm)
M 12 hours 9 74.22 £19.30 19 68.00 + 18.52
M 24 hours 9 76.44 + 20.04 19 64.37 £21.92
Type of delivery
n Euthymic n Dystocic
M 15min 16 81.25 + 18.86aA 12 79.00 + 11.20aA
M 60min 16 73.25 £ 15.44abA 12 67.67 + 11.24aA
M 12 hours 16 69.22 + 17.86abA 12 71.33 + 20.38aA
M 24 hours 16 64.00 + 14.75bA 12 78.67 + 26.33aA

mpm = Movements per minute; *°

averages followed by small letters differ between themselves in the column by the Tukey test; averages followed by

capital letters differ between themselves in the line by the t-Student test, at the 5% probability level.

Table 3. Averages (x) and standard deviations (S) of rectal temperature (RT) values in mixed-race lambs evaluated as a
function of gender, number of pups and types of delivery. Matoes/MA, 2017

Variable Moments n X*S n X*S
Gender
Male Female
M 15min 14 38.64 + 0.71aA 14 39.07 £ 0.71aA
M 60min 14 38.76 £ 0.68aA 14 39.04 £ 0.56aA
M 12 hours 14 38.99 + 0.35aA 14 39.01 + 0.43aA
M 24 hours 14 38.97 £ 0.40aB 14 39.36 £ 0.32aA
No. of pups
n Single n Twins
M 15min 9 39.32+0.24aA 19 38.63 + 0.71aB
RT (°C) M 60min 9 39.26 £ 0.30aA 19 38.73 £ 0.56aB
M 12 hours 9 39.23 £0.22aA 19 38.88 + 0.43aB
M 24 hours 9 39.41 £ 0.23aA 19 39.05 + 0.32aB
Type of delivery
n Euthymic n Dystocic
M 15min 16 38.88+0.76 12 38.83 +0.72
M 60min 16 39.04 £ 0.52 12 38.70 £ 0.72
M 12 hours 16 38.97 +0.34 12 39.03 + 0.45
M 24 hours 16 39.13+0.38 12 39.22 £ 0.45

A8 Averages followed by small letters differ between themselves in the column by the Kruskal-Wallis test; averages followed by capital letters differ
between themselves in the line by the Mann & Whitney test, at the 5% probability level.

according to number of pups within each time period
evaluated (Table 4). Lambs from twin deliveries had a
lower weight average from 15 minutes to 24 hours after
birth. In the present study it can be observed that there is
no difference related to gender and type of delivery. These
results contradict the values mentioned by Fazio etal. (2016),
who did not find weight differences in the neonatal period

in lambs born in twin deliveries (3.20+0.13 kg) and single
deliveries (3.87+0.34 kg). Nobrega et al. (2005) mention that
the temperatures of the semi-arid region favor the survival of
pups, but the inadequate nutritional level of the matrixes in
the final third of pregnancy contributes to the occurrence of
starvation/hypothermia as a consequence of the low weight at
birth. There are episodes of slower intrauterine growth rates

Pesq. Vet. Bras. 39(2):155-162, fevereiro 2019
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in the maternal environment (Ergaz et al. 2005) as well as
of smaller muscle mass (McCoard et al. 1997). Probably the
way to minimize the occurrence of starvation/hypothermia
and low weight in lambs is the nutrition of matrixes in the
final stage of pregnancy.

When evaluating the Apgar score percentages of lambs,
no significant difference was observed (P>0.05) between
the groups (gender, number of pups and type of delivery) at
the time of evaluations, which shows the importance of an
early determination of the Apgar score, immediately after
birth, in all groups. The lambs were generally healthy and
exhibited from good to moderate vitality, regardless of the
groups analyzed.

A low Apgar score is particularly related to neonatal
depression, which is caused by the various neonatal adjustments
due to parturition, and may be similarly combined with other
equally important factors such as gender, number of pups
and type of delivery during the neonatal period. In view of
these factors, a significant alteration in the Apgar score may
take place in these pups, which should be analyzed to detect
neonates with greater propensity to lower Apgar scores and
requiring intervention for their reanimation. Thus, further
studies need to be undertaken to gather knowledge on the
occurrence of different Apgar score values associated with
these factors during the neonatal period, especially at birth,
as well as on the influence of the self-efficacy of the method
in clinical situations requiring the emergency identification
of high-risk lambs.

Among the 30 samples of serum used for cortisol dosage,
only one was eliminated due to the fact that the result was zero
atthe points in time. As shown in Figure 1, cortisol levels were
influenced by the moment (P<0.01), and a greater hormone
concentration of (457,76pg/ml) was found at M 15min,

followed by a continuous drop of circulating cortisol at M 60min
(178pg/ml). This was probably due to the fast metabolization
of cortisol at the points in time (M 15 and 60min), the effective
adaptation to stress and regulation of basal metabolism.
According to Ferguson & Warner (2008), cortisol is related
to the adaptive metabolism of stress and to the basal level of
metabolic regulation. The average cortisol serum concentration
was higher than that found by Gasparelli et al. (2009) when
these authors evaluated the level of the hormone in calves at
birth, which was 0f9.85+ .31pg/dL and 9.02+2.83 pg/dL, and
at24 hours, 3.45+2.11pg/dL and 4.70+4.02pug/dL, for euthymic
and dystocic deliveries respectively. These differences are due

500 +

400

300 f

200 1

100

Cortisol concentration (ug/dL)

15min 60min

Evaluated moments (minutes)

Fig.1. Cortisol levels (pg/dL) at each point in time:15 minutes and
60 minutes.

Table 4. Averages (x) and standard deviations (S) of weight values in mixed-race lambs evaluated as a function of gender,
number of pups and types of delivery. Matées/MA, 2017

Variable Moments n XS n X*S
Gender
Male Female
M 15min 14 2.85+0.84 14 2.87 £0.65
M 60min 14 2.89+£0.89 14 2.88+0.68
M 12 hours 14 2.81+0.92 14 2.87£0.75
M 24 hours 14 2.81+0.88 14 2.88+0.78
No. of pups
n Single n Twins
M 15min 9 3.37 £ 0.76aA 19 2.62 +0.62aB
. M 60min 9 3.43 £ 0.80aA 19 2.62 + 0.64aB
Weight (kg)
M 12 hours 9 3.42 +0.83aA 19 2.57 £ 0.69aB
M 24 hours 9 3.40 £ 0.85aA 19 2.59+0.67aB
Type of delivery
n Euthymic n Dystocic
M 15min 16 2.71 £ 0.64 12 3.07 £0.83
M 60min 16 2.75+0.72 12 3.06 +0.86
M 12 hours 16 2.71+0.75 12 3.02+0.92
M 24 hours 16 2.73+0.72 12 3.01+0.94

A8 Averages followed by small letters differ between themselves in the column by the Kruskal-Wallis test; averages followed by capital letters differ
between themselves in the line by the Mann & Whitney test, at the 5% probability level.

Pesq. Vet. Bras. 39(2):155-162, fevereiro 2019



Response of vital functions, Apgar and cortisol in the prognosis of vigor against neonatal factors of lambs 161

to the species. However, the cortisol serum concentration
followed the same trend at the points in time.

CONCLUSIONS

Marked changes in the physiological parameters and weight
of Santa Inés lambs took place immediately after birth, but
these changes were not sufficient to cause negative effects on
the vigor of neonates, which indicates the effective capacity
for neonate adaptation in this species.

These findings reinforce the need of further studies in
this area for better understanding of neonatal vigor, which
can serve as a diagnostic tool for the health management of
newborn lambs, provided that they are adjusted for that stage.
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