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INTRODUCTION
MNepnatal mormlity (Le. death during the first three weeks of life] i of high prevalenoe in puppies, scoounting for 75-00% of all L f t
pre-weaning deaths [1,2], with majority of newborns diying during the fimt week. Hypothermia is desoribed as one of the major cuses
of neonatal mortality, making tempermtere measurement 3 fundamental element of puppies” heaith evaiuation. This study simed:
® tn identify factors of varistion of body tempersture in puppies.

" to evaluste the sssociation between body tempersture snd puppies’ heaith {growth and neonatsl sunival)

MATERIALS AND METHODS

" Al puppies induded to the chedy (n=347) were identified 22 birth. Their birth weizht was ctegorized into 4 guartiles
|Od: the lightest Od: the heaviess: @bie 1). Depending on the expected adult weight, puppies were dassified into
small |body wesght <10i], medium {10-25kg) or large breeds {=25%s). Puppies were kept with their mothers, under
an infra-red l3mp and on 2 heated ground [26-30 C) T

" Recizl temiperstuire was measuned within the first 8 howrs 2fter birth {0d), 2t 1d. 2d, 74, 14d and 21d {fis.1) omeach
pappy by = digital thermometer (Torm 105; Cooper, Belun. Fance]. = =30  I30-ES Mi-am s3m

" Puppies were weizhed on Od and 26 Mortality was registered from 0to 21d. n SRS R [ A

= Multivariable statisticz] analysis {LMER proc; R software) was used to swsmine the impact of age, breed size, birth
weigtt and sex of the puppy on recal temperstune. Linear resnecsion models svaluated efece of rectzl tempeature b T B el e s i Tl g o vl e
on growth O-2d. bmpact of rectal temperature on puppies’ survival was tested with logistic negression models:

Variation of body temperature Meonutsl peviad [0-21 duys) g

Birth waight clssEicwtien (g}

e bried 1 il
& total of 347 included puppies belonged to 17 differens | } } : t ; . :H-'—r-l:::
breeds: S16% (1417347 from smalli, 20075 (72/347) from th sk e F 14 )
medium, 36.6% [134,/347) from large bresds.
Na influence of sex. bot an effect of 2pe. breed size and 1. o
b e P A Relationship hetween temperature and growth
= Recesl temperatune sipnificantyy incressed from birth Growth 0-2d was rot associated with rectal tempersture 3t 0d (r=001; p=0.08], but with that at
urrtdl 21 [0 001 tohle ). 1d and 2d [=0.24; =0.31, respectively, p<0.001; fis. £).
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Sizty free puppies died within three weels of age (18.7%). Rectal tempersture 32 1d, 2d and 7d
Hi & Mrms ol e alure | LT b iyt 8o i W]  rmast f b o e (e ) 3 B0

was found associzted with rick of neonatzl mortality (pc0/05 for all modelds; fiz. 5, 6]
= Low-barth-weight puppies [01) had & significantly lower
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DISCUSMON & CONCIUSIONS

= This study evidenoes the varizhility of rect=d temperatune in puppies depending on their 2ge. breed sioe and body weight, but not their sec
" |t demonstrates that early measumemnent of temperatune allows to dentify puppies ot higher rizsk of mortziity and of weight lozs
= All thowe factors ane refated to energy infalke through oolostrum, which all together reinfonces the imporiance: of adeguate morsing 2t the eardy Sape of life
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Introduction and aims. Neonatal mortality (i.e. death during the first three weeks of life) is of high
prevalence in puppies, accounting for 75-90% of all pre-weaning deaths [1,2], with majority of
newborns dying during the first week. Hypothermia is described as one of the major causes of
neonatal mortality, making temperature measurement a fundamental element of puppies’ health
evaluation. The aims of this study were i) to identify factors of variation of body temperature in
puppies and ii) to evaluate the association between body temperature and puppies’ health (growth
and neonatal survival).

Materials and methods. All puppies included to the study (n=437) were identified at birth. Their
birth weight was categorized into 4 quartiles (Q1: the lightest; Q4: the heaviest). Depending on the
expected adult weight, puppies were classified into small (body weight <10kg), medium (10-25kg)
or large breeds (>25kg). Puppies were kept with their mothers, under an infra-red lamp and on a
heated ground (28-30°C). Rectal temperature (RT) was measured within the first 8 hours after birth
(0d), at 1d, 2d, 7d, 14d and 21d on each puppy by a digital thermometer (Torm 10S; Cooper,
Melun, France — accuracy: 0.1°C between 35.5 and 42°C, and 0.2°C out this range). Puppies were
weighed on 0d and 2d. Mortality was registered from 0 to 21d. Multivariable statistical analysis
(LMER proc; R software) was used to examine the impact of age, breed size, birth weight and sex
of the puppy on RT. Linear regression models evaluated effect of RT on growth 0-2d. Impact of RT
on puppies’ survival was tested with logistic regression models. Data are presented as mean + SD.
Results. A total of 437 included puppies belonged to 17 different breeds (40.3% from small, 20.6%
from medium, 39.1% from large breeds). No influence of sex, but an effect of age, breed size and
birth weight on RT was evidenced (p<0.001 for all factors). RT significantly increased from birth
until 21d (p<0.001): 33.6+2.1°C 0d, 36.4+1.1°C 1d, 36.3+1.3°C 2d, 36.9+1.1°C 7d, 37.2+0.6°C
14d, 37.240.5°C 21d. RT was higher at 1d and 2d in large than small breeds: at 1d, 36.2+1.2°C vs
36.7+0.9°C, respectively. Low-birth-weight puppies (Q1) had a significantly lower RT than those
from other quartiles at 1d and 2d: at 1d, 35.9+1.3°C in Q1 vs 36.8+0.9°C in Q4. Growth 0-2d was
not associated with RT at 0d (r=0.1; p=0.08), but with that at 1d and 2d (r=0.24; r=0.31,
respectively, p<0.001). When RT was below 33°C at 1d, growth 0-2d was -21.1+25g vs 3.7+24.5g
for puppies with higher RT. Sixty four puppies died within three weeks of age (14.6%). RT at 1d,
2d and 7d was found associated with risk of neonatal mortality (p<0.05 for all models). At 1d,
mortality rate was 48% for puppies with RT lower than 35°C, 21% for RT 35-36°C, 16% for RT
36-37°C and 10% for RT 37-38°C.

Conclusions. This study evidences the variability of rectal temperature in puppies. It demonstrates
that early measurement of temperature allows to identify puppies at higher risk of mortality and of
lower growth. All those factors are related to energy intake through colostrum, reinforces the
importance of adequate nursing at the early stage of life.

References. (1) Indrebe et al., Acta Vet Scand. 2007;49:S2. (2) Gill. PhD thesis. Sydney University
2001.
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