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DR Amélie MUGNIER & Pr Sylvie CHASTANT

AND THE ALL THE HAPPY MEMBERS OF THE TEAM

HOW BIRTH WEIGHT

IMPACTS LIFE TRAJECTORY
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Low birth weight: a major risk factor for neonatal mortality

High birth weightLow birth weight

11.8%

0-2 months mortality (%)

Birth weight, deciles

Mugnier et al., unpublished data

6,694 puppies

27 breeds 

75 kennels 



4

Low birth weight: a major risk factor for neonatal mortality

4,971 puppies

High birth weightLow birth weight

Mortality 0-21 days

Mugnier et al., 2020

Threshold 2Threshold 1

MODERATE

RISK LOW RISK

61% 11% 4%

RISK
HIGH
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What about my Labrador puppy?

332 g
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Birth weight thresholds in 12 dog breeds

6,694 puppies
27 breeds 
75 kennels 

Mugnier et al., 2020

German Shepherd Dog

Australian Shepherd Dog

Maltese

French Bulldog

Berner Sennenhund

Cocker Spaniel

Jack Russell Terrier

Labrador Retriever

Leonberger

Lhasa Apso

Rottweiler

West Highland White Terrier
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Where to find the thresolds values per breed

NeoCare library
www.neocare.pro
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This Rottweiler puppy ? 

330 g
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Various susceptibilities to low birth weight

Birth weight
410 ± 70 g

Prolificacy
7.3 ( ± 2.6) puppies

Birth weight
404 ± 59 g

Prolificacy
7.6 ( ± 2.0) puppies

Threshold 1
247 g 345 g

- 100 g HIGH RISK
MODERATE

RISK
332 g 330 g
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23%
(19/84)

6%
(5/86)

3%
(3/92)

1%
(1/73)

Body 
temperature

(°C)

Hypothermia

95°F35°C

High birth weightLow birth weight

Lower energy reserves in low birth weight newborns

13%
(11/85)

10%
(9/87)

3%
(3/92)

0%
(0/71)

High birth weightLow birth weight

Blood 
glucose 
(mg/dl)

Hypoglycemia

50

Mila et al. 
Unpublished data

477 puppies 

Hanna MILA
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HOW TO HELP

LOW BIRTH WEIGHT

PUPPIES? 
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Early growth rate reverses the effect of low birth weight

Mortality
2-21 days (%)

Low birth weight
+

low growth

Low birth weight
+

HIGH growth

Mugnier et al., unpublished data; n = 5,735



13

Energy supplementation of low birth weight puppies

**
P = 0.006

P = 0.936

7.5

13.9

5.8 5.9

Supplemented

Control
Growth rate  

0-48h (%)

Mean ± SD

HIGH birth weight
(> Mediane Birth weight)

LOW birth weight
(≤ Mediane Birth weight)

Boutigny et al., 2016

85 puppies
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Birth weight and suckling behaviour

NUMBER OF SUCKLING BOUTS
over the first 12 hours of life

5 litters

34 puppies
from National French 
Guide Dog Breeding

Center 

Camille VIAUD

Chastant et al, 2019; EVSSAR

Lightest 25%

n = 14

N
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u
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P=0.032

Others

n = 20

To
ta
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d
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ra

ti
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n
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f 
su
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lin

g

P=0.036

Lightest 25%

n = 14

Others

n = 20

TOTAL DURATION OF SUCKLING
over the first 12 hours of life



15

Low vitality in low birth weight newborns

Mila et al. 2017; n = 347 puppies

APGAR score

High birth weightLow birth weight

19%

(18/95)

6%

(5/87)

3%

(3/92)

1%

(1/73)

Low 
APGAR score 

(<7)
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Low vitality at birth is not related to length of parturition

1160 Labradors
from National 

French Guide Dog 
Breeding Center 

Emeline SCHIEBEL

Delay between 
expulsion of 

Puppy n
and 

Puppy n+1
(minutes)

200

150

100

50

0

High birth weightLow birth weight

ns

Schiebel et al., unpublished data

Yes
(n = 244)

No
(n = 916)

Among the 25% lightest in the study population
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IS IT POSSIBLE TO

PREVENT THE BIRTH OF

LOW BIRTH WEIGHT

PUPPIES?
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Low birth
weight

Maternal
factors

Fetal
factors

Placental
factors
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Low birth
weight

Maternal
factors

Fetal
factors

Placental
factors

Gestation length
Environment

Nutrition
Genetics
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Birth weight and maternal BCS

Overweight/obese
Lean/ideal

Proportion of 
low birth weight

puppies (%) 

Mating Mid
pregnancy

Low birth weights
(25% lightest within each breed) 

34 bitches

1 kennel

Hanna MILA

Mila et al. 2016
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Low birth
weight

Maternal
factors

Fetal
factors

Placental
factors

Gestation length
Environment

Nutrition
Genetics

Genetics
Intra-uterine environment
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Impact of intrauterine position

Space available

Nutrient supply

Kurt De CRAMER

86
puppies

+
placentas

Emilie MALLAURAN
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Impact of intrauterine position

Emilie MALLAURAN

0

1

Litter
ID

Heaviest
puppy

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 0

9 0

10 0.5

11 1

Lightest
puppy

Litter
ID

0 1

0 2

0 3

0 4

0.4 5

0.42 6

0.75 7

0.8 8

1 9

1 10

1 11
Chastant et al., 2021; EVSSAR
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Low birth
weight

Maternal
factors

Fetal
factors

Placental
factors

Gestation length
Environment

Nutrition
Genetics

Genetics
Intra-uterine environment

Tesi et al., 2020

Surface/Weight

Microscopic characteristics
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Significant differences in placenta characteristics

Kurt DE CRAMER

104 puppies + 
placentas

Estelle PICAROUGNE

Placental weight

Birth weight quartiles

High birth weightLow birth weight

Mugnier et al., 2020; EVSSAR

104 puppies

15 litters
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Not all at LBW for the same reasons

Hales et al., 2014

LOW BIRTH WEIGHT

Constitutionnally
small

Intrauterine growth
restricted
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Brain-sparing effect

Skull perimeter:body weight (cm.kg-1)

Lo
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)

Skull perimeter:hepatic surface (cm-1)

O
th

e
rs

(n
=3

4
)

LB
W

(n
=

1
6

)

p < 0.001 p < 0.001

Amélie 
TONIOLO

Elodie 
RICHARD

Mugnier et al., 2022; EVSSAR
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AND AFTER?
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Brain-sparing effect

Skull perimeter:body weight (cm.kg-1)

Age (days)

Low birth weight (n=16)

Normal birth weight (n=34)

Mugnier et al., 2022; EVSSAR

Amélie 
TONIOLO

Elodie 
RICHARD
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Increased risk of obesity

Frequency

Q1-Q2
(n=46)

Q3-Q4
(n=47)

Birth weight

47%
(95CI : 32-62)

70%
(95CI : 54-82)

Optimal 
body weight

Overweight

Obesity

98 Labradors
from National 

French Guide Dog 
Breeding Center 

High birth weightLow birth weight

Mugnier et al., 2020
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Increased risk of obesity

Development of a

THRIFTY PHENOTYPE

LOW BIRTH

WEIGHT

Limited availability of ressources

PREGNANCY EXTRA-UTERINE LIFE

Ressources available

OVERWEIGHT

METABOLIC ISSUES
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Developmental Origins of Health and Diseases

Barker, 1995
Charles et al., 2016

Long term health
Life expectancy

Birth 
weight

Intrauterine
life

D
O

H
a

D

Developmental Origins of Health
and Diseases

Overweight

Diabetes
Cardiovascular diseases
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Alex GERMAN

1000 days 
Gestation 

BirthConception

Development

270 days +2x365 days

120 days 

Gestation 

BirthConception

Development

63 days +56 days

« The 1000 days concept » applied to dogs

Virginie GAILLARD lecture
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